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Lytham    Tramways,    338 

553 
Bolton,  117 
Bootle,  666 
Bradford,  92,  192,  405,  429, 

576 
Bradbury,  553 
Brighton,  167,  192,  338,  482 

697 
Burnley,  238.  310,  666 
Cardiff.  310.  605 
Coine.  92.  310.  697 
Colwyn  Bay.  405 
Croydon.  167 
Darlington.  92,  192 
Doncaster.  "2,  310 
Dublin,  666 
Dundee, 

Durham,  41.^.  553 
East  Ham.  192.  504 
Edinburgh.  144,429,  723 
Exeter,  117 
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Fares,  Increased,  Inquiry, 
192.  553,  576 

Glasgow,  45,  92,  167,  215  301, 
3:6,  429,  504,  576 

Glossop,  45 

Greenock,  215,  605 

Halifax,  406,  439,  753 

Hammersmith,  215 

Hull,  192,  429 

Hyde,  429 

Ilford,  167,  457 

Keighley,  553 

King's  Lynn,  144 

Lanarkshire,  192 

Lancaster,  92 

Leeds,  238, 553, 576 

Leith,  144 

Light  Railways,  45,  66.  405 

Liverpool,  117,  144,  192,  238, 
482,  605,  634 

Llandudno,  504 

Locomotives  for  Russia,  239 

London  &  North  Western 
Railway,  215 

London  &  South  Western 
Railway,  66 

London  County  Council,  66, 
144,  238,  429,  457,  482, 
504,  605,  634,  723 

London  Elec.  Railway  Co., 
723 

London  Tube  Railways,   167 

London  United  Tramways. 
553 

Lorries,  Electric,  310 

Maidstone,  504 

Main  Line  Railways.  Electric 
Traction,  405 

Manchester.  45.  117,  284,  338 

Manchester-Rochdale.  Elec- 
tric Traction,  553 

Mansfield,  117,  405 

Middlesbrough,  144,  167,  192, 
482 

Ministry  of  Transport,  Powers 
605 

Morecambe,  167 

Newcast!e-on-Tyne,  338.  380, 
429 

Newport,  144,576,634 

Oldham,  310 

Oldham,  Ashton  &  Hyde 
Tramways,   310,   405 

Overtime  Ban.  238 

Plymouth,  215,  380 

Port  Madoc-Beddgelert  Lighl 
Railway,  753 

Preston,  553 

Provisional  Orders,  634 

Railway  Circular,  Electric, 
in  London,  553 

Railway,  Highland,  Electri- 
fication, 380 

Railway,  Manchester  S.  Junc- 
tion and  Altrincham,  Elec- 
trification, 380 


Railway,  Underground,  605 
Romiley,  553. 
Rotherham,  117,  192 
Russia,  Electric  Traction  in, 

239 
St.  Annes-on-Sea,  553 
St.  Helens,  192 
Salford,  92 

Scarborough,  167,  405 
Sheffield.  284,  338 
South  Shields,  605 
Southampton,  192,  215 
Southport,  310 
Stockport,  553 
Stretford,  576 
Strikes,    192,  215,  338,  380, 

405,  576 
Sunderland,  92,  117,  144,  192, 

215,238,284,723 
Tramways,  Light  Railways  & 

TracklessTrolleyReport,723 
Tramway  Route,  Length  in 

United  Kingdom,  215 
Tramway  Services   Reduced, 

482 
Torquay,  697 

Underground    Railways,   697 
Wages,  Tramwaymen's,  504, 

666,  697' 723.  753 
Wallasey,  144,  697 
Wallsend-on-Tyne,  338 
Walsall,  310,  380.  605 
Wigan,  482 
Wolverhamnton,  90,  167,  215, 

380,  457 
Worcester  92 
York,  167 


IMPERIAL. 

Adelaide,  380 

Adelaide   Hydro-Electri'; 
Works,  209 

Auckland,  338 

Australia,  239,  285,  311,  482, 
635.  667 

Beaufort.  338 

British  Columbia.  429,  724 

British  East  Africa.  145 

British  Guiana,  429 

Canada,    145,    167,   239,   429. 
724 

Ceylon,  216,  635 

Federated  Malay  States,  167 

Huon,  338 

India,  167,  216,  285,  338,  406 

Jamaica,  167 

Longford,  338 

Mauritius,  482 

Melbourne,  457,  635 

Metals,   Underground,    Loca- 
ting, 482 

New  Brunsv/ick,  482 


New  South  Wales,  192,  338, 

380,    457,   576,    606,    635, 

667 
New  Zealand,  338,  635 
Ontario,  505,  576 
Oxley,  338 
Queensland,    239,    285,    311, 

635 
Shanghai,  216 
South  Africa,   145,  216,  667, 

753 
South  Australia,  606 
Sydney,  167,  429,  457,  635 
Tasmania,  239,  338,  380,  429 

482,606 
Toowoomba,  606 
Uganda,  635 
Victoria,  216,  239.  2P.fi.  429, 

457,635 
Wollongong,  338 


FOREIGN. 

Amalgamations,  724 

Algeria,  118,338 

Argentina,  216,  406,  429,  576, 

606 
Austria,  189 
Belgium,  45,  239,  429 
Bolivia,  429 
Boulogne,  145 
Budapest,  31 1 
Buenos  Aires.  667 
Bulgaria,  482 
Cable  between  Barbados  and 

Florida,  192 
Cable    between    Prussia    and 

Pomeranian  Coast,  192 
California,  380.  724 
Chili,  610,  753 
China,  482 
Christiania,  429 
Coal.    Artificial,    from    Pect, 

606 
Dutch  Elec.  Supply  Stations, 

457 
Finland,  635 
Flanders, z576 
France,    145,    192,   285,   339, 

429,  576 
German  Wireless  Station,  338 
Germany,  216,  311.  380,  576, 

635,  724 
Greece.  192 
Guatemala,  576 
Hydro-electric     Power,     606. 

724 
Italy,  311,753 
Japan,  145,  505,  576.  635 
Lamp  Combine,  482 
Lombardy,  406 
Mexico,  482 
Nela    Research    Laboratory, 

216 


Neth^Tland,  216 

New  York,  505 

Paris,  311 

Peru,  118 

Prague,  606 

Railways,  Electrfc,  229.  429, 

606 
Rheniah-Weitphalii,  4.T0 
Rotterdam,  145 
Russia,  239 
Seone  (Korea),  216 
Shanf'  .:    I '-' 
Sou--     •  429 

Toa  •  0,606 

Stcy.r. „ 

Sumatfit,  406 

Sweden,   192,  311,  406,  457. 

576  '/.6.  635 

-  !.  635,  667 
•2 
:     •  .nia,  45 

Turin,  429 
United  States,  45,  285.  429, 

430.  667 
Uruguay,  429,  483 
VenezueU,  167 
Vigo,  45 

Washington,  429 
Zurich,  338 


MISCSUiANEOnS. 

Accidents,  239,  407,  505.  554. 
724 

Aerial  Beanfeast,  45 

Aeroplanes,  Wireless  Tele- 
phony on,  458 

Air  Conference,  407.  458 

Air  Ministry  Competitions, 
505 

Anchor  Cable  Works,  Hos- 
pital and  Distress  Fund, 
311 

Arora  Electric  Fires,  93 

Association  of  University 
Teachers,  45 

Birmingham  and  Midlands 
Business  Eflficiency  Exhibi- 
tion, 31 1,  697 

Bosphorus,  Supply  of  Elec- 
tricity, 311 

British  Cycle  and  Cyaecar 
Research  Association,  554 

British  Electrical  and  Allied 
Industries  Research  Asso- 
ciation, 430 

British  Industries  Fair.  193, 
458 

B.T.-H.  Draughtsmen.  Re- 
union of,  697 

Cable  Drums.  458 

Coal  Mines  Act,  1911.  193 

Coal  Strike,  483 


R.E. 


Count/     of     London 

Volunteer!,  577 
Crane.  FToatinc,  430 
Cranea  at  EeHiit.  V>7 
D^mutfi  Ca'iKpl  c/  Sr'.rrr.,  67 
Diariem.5&4 
DWnfectinc     Ruid,      Eiec- 

tnlytic.  430 
Eimtein  Thecry.  Vmtr  on.  93 
Electrldam'     OuaMeaXkum. 

193 
Electrobrtic         DWniectinc 

PWd.  430 
^\K.iXi3iiu^lftK6tin,  Cff>tenaf7 

of  Ocnted'a  Otacover/    : 
Enemy  Property,  634 
EzhlUtico.  Efficiency.  '- 
Exhibition,  Elec  Appar 

216 
Exhibition,  French  Manafac- 

tures,  67.  119 
Exhibition,     Greenock, 

Domestic  Elec/Apptianoes. 

430 
Exhibition 

554 
Exhibition  • 

and  Cater, '.£.  4i^ 
Exhibition,      Housing      ani 

Health.  407 
Exhibition,  Imported  Goods. 

380 
Exhibition.     Internationa! 

Buildi.ig  Trad«,  724 
Exhibition,   National  Tntr'.   | 

and  Industrial.  577  i 

Exports,  193,  339,  431,  506  ,' 

634 
Fires,  339 

Gas  Lighting  Contract.  380 
Glass  Manufacturers  Combine 

45 
Golf  Competition.  67 
Colt  Course,  Electncally  Illu- 
minated, 430 
Housing  and  Health  Exhibi- 
tion, 407 
Imports,  193,  339,  431.  506. 

634 
Income  Tax  Guide.  216 
Industrial      Counnls       and 

Recent  Awards,  168 
Industrial  League  and  Coun- 
cil, 119.  145.505 


Lyoat  Radio  Sutioe.  216 
tUOtiat  Tool  aad  Enciaeer- 

ii«  ExfaibHioa.  119.   145. 

216 
Marcod       PHbHc       IMlty 

Sodtn^.a 

Marine  Mnil  Eofiae.  285 
Memotfal  to  Mr.  Onddell.  506 
Miim,  EtuLlikJtf  fai.  577 
Motors.  Elaciric.  Qootatione 

67 
OBdM. ».  193 
Onrtuae  RatMi  430 
Paper  for  Electrical  niuiuMi . 

407.         ^    .  .. 

nS7«inn634 
^t  Oflka  Library.  339 
.^«i!  Pnel  for  ftaihrayi.  93 
Pmistoae   Electrical  Tradea" 

Diapote.3B0 
"  Ptttsfoofch."  ax^  607 
Pointoiitea,  ffunnint  oa  AC 
"reotla,  724 
.•titatioe.  145 
o-Tilecnpli    Serrfcs   ia 
■ 'centJaa,  45 
P^yleich  MeaMrial.  166 
ReMordi   Woftc   Cocifnitto, 

634 
RolHac  MDk.  Ehctric  506 
Royal  AaMBt,  724 
P--bber  CuwuV  AaKciatioa. 

.:caairiac.l93 
-.239 


Ind'j-- 


and  Coun- 

n.  430 

.  407,  430. 


Ina. 

7S4 
International        Commerda! 

Motor  Exhibition,  339 
Lan»°-  =:"^---   ^JO 
Lee-  rtising.  506 

Lev  '::ension.339 

Lig:;:.:.,.  „...,..:;;.  430 
London  Teiepiwae  Exchange, 

430 


■  iaz 

Electricaf  Ezfibttioa.  33P. 

506 
3.-noke  Abatefnent.  49 
Smoitine  Interval.  67 
Strikes.  45. 67. 4S9 
Submarine  CaMa  Systetn  la 

America,    754 
Submarines    Equipped    with 

Wirek9s.93 
TeleKram  Charies.  45 
Telegrams    betawM    Fraace 

and  Great  Britain.  45 
Telepiione     Chaiies     Select 

Cottunittee.  505 
Telephcae  Exchange.  430 
Telepfacnes.  193 
Theff.216 
Unempbyment  Insorance 

Act.  554 
Unem;.  loynneat.  ReBef  o^  724 
Wages  Oispiites.  67.  2B6.  M7 
Wages,  loczeaae.  554 
Wages  of  ElectriciaBik  66B 
"Ways    and    Means "    aad 

"  (^xrjnon  Senae."  634 
Wills.  483.  697 
Wireless  Amateurs.  506 
Wireless  Oobs.  2BS 
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Aberdeen  Suburban  Tramways.  241 
Adelaide  Electric  Supply,  241 
Agricultural  &  General  Engineers,  314.  43.''- 
Allgemeine  Elektricitats  Ges.,  382 
Altrincham  Electric  Supply,  609 
Aluminium  Corporation,  97 
Amazon  Telegraph,  579 
Anglo-American  Telegraph,  69,  485 
Anglo-Argentine  Tramways,  69,  433 
Anglo-Continental  Mines.  195 
•Anglo-Portuguese  Telephone,  47  97,  579 
Armstrong  (Sir  W.  G.>,  Whitworth  &  Co.,  4.'!3 
Associated  Fire  Alarms,  507  1756 

Auckland  Electric  Tramways,  433 
Autoelectric  Transmission,  382 
Automatic  Telephone  Mfg.,  728 
Babcock  &  Wilcox,  507 
Barbados  Elec.  Supply  Corp.,  728 
Barnsley  &  District  Traction,  121 
Benn  Brothers,  286  [121 

Birmingham   District   Power  &  Traction    '^c, 
Bombay  Elec,  Supply  &  Tramwa>s,  46,  147 
Bournemouth  &  Pooie  Elec.  Supply,  147 
Brazilian  Traction.  Light  &  Power,  170 
Brisbane     Electric     Tramways     Investment 

556, 638 
Bristol  Tramways  &  Carriage,  195 
British  Aluminium,  382 
British  Columbia  Elec.  Railway,  382 
British  Electric  Traction,  51,  68 
British  Empire  Steel  Corp.,  96 
British  Insulated  &  Helsby.  341 
British  Thomson-Houston,  97,  169 
Brompton  &  Kensington  Elec.  Supply,  195 
Brotherton  Ediswan  Tubes  &  Conduits,  46 
Brough  Elec.  Lighting,  341 
Browett,  Lindley  &  Co..  408 
Brown,  Boverie  &  Cie.  Soc.  Anon,  314 
Brunner,  Mond  &  Co.,  579 
Brush  Elec.  Engineering,  147 
Bulawayo  Waterworks,  147 
BuUers,  147 

Burmah  Elec.  Tramways  and  Lighting,  728 
Burmah  Oil  Co.,  96 
Calcutta  Electric  Supply,  556 
Calgary  Power  Co.,  382 
Calender's  Share  &  Investment  Trust,  669 
Canadian  General  Electric,  382 
Cape  Electric  Tramways,  638,  729 
Castner-Kellner  Alkali.  756 
Central  Mexico  Light  &  Power,  46 


Chadburn's  (Ship)  Telegraph,  669 

Charing  Cross,  W.  End  &  City  Elec.  Supply 

Chatham  &  District  Light  Rly.,  147  1 169 

Chelsea  Electricity,  147 

Chili  Telephone,  96,  121,  728 

Chloride  Elec.  Storage,  609 

City  Electric  Light,  195 

City  of  Buenos  Ayres  Tramways  (1904),  195 

City  of  London  Electric  Lighting,  314 

Clarke,  Chapman  &  Co.,  314 

Clontarf  &  Hill  of  Howth  Tramroad  Co.,  9b 

Clyde  Valley  Elec.  Power,  195 

Consolidated  Signal,  433.  728.  756 

Constantinople  Telephone.  669 

Compania  de  Electricidad  de  la  Provincia,  96 

Companies  Struck  off  the  Register,  69. 556.  728 

Cord6ba  Light.  Power  &  Traction,  408.  460 

County  of  London  Elec.  Supply,  195 

Crompton  &  Co.,  47,  97.  756 

Cuba  Submarine  Telegraph,  433 

Delagoa  Bay  Development  Corp..  728 

Direct  Spanish  Telegraph.  314 

Direct  United  States  Cable.  460,  485 

Direct  West  India  Cable,  408 

Dorman  (W.  H.)  &  Co  ,  485 

Doulton  &  Co.,  556 

Drake  &  Gorham,  507,  609,  699 

Dublin  United  Tramways,  96 

Dumbarton  Burgh  &  County  Tramways.  262 

Durelco,  69 

Eastern     Extension,     Austr<iiaEin     &     China 

Telegraph,  121,  382,  699.  727.  756 
Eastern  Telegraph,  341,  460,  699.  727.  756 
Ebbw  Vale  Steel,  Iron  &  Coal,  96 
Edmundsons  Electricity  (x)rp,.  69,  121 
Electric  (instruction  Co.,  b38 
Electric  Light  &  Power  Supply,  147 
Electric  Supply  Corporation,  433,  485 
Electric  Supply  Co.,  of  Victoria,  507 
Electrical  Distribution  of  Yorkshire,  169 
Electrical  Utilities,  147 
Electro-Bleach  &  Bv-Froducts  46.  69.  147 
English  Electric.  669 
Erincid,  Ltd.,  507 
Ever-Ready  Co  .  609 

Farringdon  Electric  Light  &  Fewer  Cc  ,  46 
Ferranti.  729 

Fuller's  United  Elec  Works,  96.  121.  728 
General  Electric.  69,  96,  433 
General  Electric  Co..  of  America,  609 
Globe  Telegraph  &  Trust,  69,  341,  669 


Great  Northern  Telegraph.  47,  170 

Guanaiuato  Power  &  Electric  Co.,  46 

Hadfields.  69 

Halifax  &  Bermudas  Cable,  382 

Hamilton  (Claud).  341 

Havana  (Cuba)  Elec  Rly.  Light  &  Power.  9e 

Henley's  (W.  T.)  Telegraph  Works,  241 

Hughes- Johnson  Stamping.  728 

Hurst.  Nelson  &  Co.,  507 

Imperial  Tramways.  69 

India  Rubber.  Gutta  Percha  &  Telegraph 
Works  Co.,  46.  728 

Indo-European  Telegraph.  495 

International  Autcmati;  Telephone.  728 

International  Light  i  P   At-r  fv%8 

Kalgoorlie  Elec.  P  •  ng.  46 

Kalgoorlie  Electr  .41 

Kensington  &   Kr  ^.  ^     Elec    Lightiip. 

Kent  Electric  Power,  i:i  !147 

Lancashire  Dynamo  &  Motor.  728 

Lima  Light.  Power  k  Tr..r:-,w.iys.  69.  406 

Liverpool  Overhe  .  47 

Low  Temp?ratur:'  •46 

Mack.iv  C^  r  ;,.r 

Mad- 

Mar, 

Mar.  ,756 

Mansfield  i  District  Tra,-f.\v„ys.  1^5 

Marconi  International  Marine  Communi- 
cation. 756 

Marconi's  W  4/.    147.   579. 

Mather  &  f  1756 

Melbourne  : 

Metropclit.in  R.iiiw.y,  147 

Metropolitan  Wagon.  Carriage  &  Finance.  69 

Michoacan  Power  Co..  46 

Midland  Elec.  Cx>rroraticn  for  Power  Distri- 
bution. 382 

Mirrlees.  Bickertcn  &  Day.  638 

Men'       '      '  '     ''one,  556,  609 

Met:  ;o 

Nat  w-er  &  Lighting.  382 

Nat  ■      !t~ 

Nfv^ 

New  5«oply,  314 

Norti;  Mr  •   -  •v-.>-s  &  Lighting. 

Nor*-ich  t  -"  1556 

Old>-am.  .A,  A-ays.  465 

Oriental  Te.r, ,  ....  .x  ^.. 485 

Oxford  Electric.  314 

Para  Electric  Railways  &  Lighting,  382 


669 


^'3 
.21 


rr.241 
,96.147 


.nways,  433 

".  k  Maintenance.  46.  96 
.::wa3r3  Estates,  46 


' -es. 

669 


433 


v.>as  Elec  Generating  Stations. 
738  [341 


•,  728 
V  rn.,  121. 169 

V,  -r 

V.   ,..      -   ^  - ...  [96 

Ycrksnire  »Wooiien  District)  Elec  Tramways 
Yorkshire  (W.  Riding)  Elec.  Tramways,  723 
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AJapta  Sign  and  Trading,  434 

Advance  Engineering,  342 

Airedale  Elec.  &  Mfg.,  729 

Alder  (G.  J.  Thornton)  &  Co.,  730 

Alkaline  Miner's  Lamp,  148 

Associated  Electric  Traders,  342 

Audershaw  Eng.  Co.,  729 

Auto  Patent  Accessories,  122 

Bankside   Finance  and    Industries.  98 

Bell  Electrical  (Northern),  486 

Birmingham  and  Staffs.  Elec.  Co.,  486 

B.  H.  C,  486 

Brentwood  District  Electric,  609 

Brew  &  Reeves,  342 

Brighton  Lighting  and  Elec.  En?.,  170 

Bristol  and  S.  Wales  Elec.  Welding,  148 

British  Danubian  Trading  Corp.,  609 

British  Electrical  Winders,  122 

Brown  (A.  &  R.),  196 

Brown  (A.  L.)  &  Co.,  609. 

Buenos  Aires  Town  and  Docks  Tramways,  342 

Castlederg  Elec.  Supply,  48 

Castleton  Elec,  70 

Central   Electrical   Eng.,   196 

Charnock  &  Co.,  486 

Charterhouse  Works,   196 

Christy  &  Penny,  508 

Clarkson,  Brothers,  196 

Craven  and   District    Private   T^lephonp   and 

Electric  Co.,  508 
Currie,  Meredith,  508 
Cutting  &  Muir,  342 
Dagnell  (S),  314 
Dalton  Downes  &  Co.,  729 
Derbyshire  (R.),  242 
Daysohms,  122 
Delco-Remey,  196 
Direct  Electric  Service  (Bury),  408 
Dome  Batteries  and  Accessories,  508 
Douglas  Engineering,  609 
Dove  (Percy),  242 

Dunblane  and  District  Elec.  Supply,  48 
Dungarvan  Elec.  Light  &  Power,  6.39 
Dynamo  &  Motor  Repairs,  48 
Electric  Brass  Wares,  98 
Electric  Car  &  Accessories,  508 
Electric  Distributing  Co.,  342 
Electric  Gramophones,  434 
Electro-Chemical  Industries,  314 


Electro-Ferrous  Engineering,  242 

Ellerd-Styles  &  Co.,  48 

Eton  &  Co.,  639 

Evans  (Alan),  Ltd.,  486     * 

Evans  (Electrical),  639 

Excelall  Metal  Workers,  342 

Fairless  Electric  Weldings,  639 

Farndons  Power  &  General  Electrical,  434 

Ferrous  Light  Castings.  242 

Fire  Castings,  242 

Fryer  &  Hartley,  639 

Furlong  (J.)  &  Sons,  609 

Garner,  Holt  &  Co.,  70 

Garnett,  Tucker  &  Co.,  122 

General  Elec.  Construction  &  Maintenance,  639 

Gilberts,  Ltd.,  434 

Grainger  (T.  J.)  &  Co.,  639 

Grartze,  196 

Greenling  Electric  Supplies,  70 

Grindlay,  Ross  &  Co.,  639 

Halstead  Electric  Supply,  670 

Harrison  Brothers,  670 

Hartford  Engineering,  48 

Hawes  Elec.  Lighting,  670 

Hay,  Maryon  &  Company,  122 

Heyes  &  Company.  48 

Heywood  (Wm.)  &  Son,  486 

Hill  (D.  &  G.),  670 

Hornby  (R.)  &  Company,  122 

Hough  Elec.  Motor,  148 

H.  P.  R.  Wireless,  342 

Hulett  (D.)  &  Company,  342 

Hunt  (A.  H.),  Ltd.,  98 

Hydro  Elec.  Development,  148 
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Notes. 


Imperial  Wireless. 

It  is  a  little  difficult  to  say  whether  the  report  of  the  Imperial 
Wireless  Telegraphy  Coniniittee  is  the  more  interesting  from 
the  technical  or  the  commercial  pomt  of  view.  Its  detailed 
criticism  of  the  various  possible  methods  of  generating  electro- 
magnetic waves  is  well  worth  serious  study,  having  in  mind 
the  scientific  attainments  of  those  who  formed  the  Committee  ; 
but,  at  the  same  time,  it  is  doubtful  whether  the  somewhat 
didactic  conclusions  reached  can,  or  will,  be  accepted  without 
discussion.  The  Committee  label  themselves  out-and-out 
champions  of  the  valve  system,  though  in  passing  they  admit 
that  the  arc  system  is  well  established  and  proved  for  long 
range  working.  They  point  out,  however,  that  arcs  of  greater 
power  than  250  kw.  still  present  elements  of  uncertainty,  and 
that  this  power  will  be  required  if  stations  with  a  range  of 
4,000  miles  are  to  be  established.  On  the  other  hand,  the 
thermionic  valve,  with  all  its  undoubted  advantages  of  iclia- 
bility,  cheapness  and  efficiency,  has  a  present  extreme  range 
of  somewhere  about  2,000  miles.  It  is  therefore  argued  that 
it  would  be  preferable  to  reduce  the  length  of  the  link  in  the 
Imperial  Wireless  Chain  to  that  distance,  so  that  the  valve 
system  may  be  used.  In  this  way  money  will  be  saved  and 
reliability  gained.  Perhap.^,  with  our  present  knowledge  of 
the  present  available  systems,  no  other  conclusion  could  have 
been  arrived  at ;  but  we  wish  it  did  not  look  so  much  like  a 
piece  of  special  pleading.  For  it  may  well  be  argued  that  the 
advantages  of  the  arc  system  also  become  correspondingly 
greater  at  shorter  range,  and  it  is  interesting  to  note  that  the 
arc  is  to  be  used  between  O.xford  and  Cairo,  on  the  first  link 
of  the  chain. 


A  Praiseworthy  Policy. 

Nevertheless,  there  is  a  good  deal  to  be  said  for  lirst 
finding  out  what  the  a])paratiis  available  will  do  and  ti.xing  the 
position  of  the  stations  accordingly,  rather  than  to  draw  lines 
on  the  map  and  make  theoretical  calculations  of  the  |>owt>r 
required  to  transmit  the  signals.  The  resulting  diagram  is 
doubtless,  as  the  Committee  point  out,  "  gratifying  and  im- 


pres.sive  "  ;  but  that  is  about  all  that  can  be  said  for  it.  To 
reduce  the  distance  between  the  stations  ha.s  the  further 
advantage  that  it  is  accompanied  by  an  enormous  reduction 
in  transmitting  power,  a  great  increase  in  speed,  and  a  reduction 
of  height  of  the  transmitting  aerial.  The  possibility  of  this 
country  being  obliged  to  use  long  wave  lengths  is  a  further 
argument  in  favour  of  this  arrangement.  The  capital  cost 
of  the  scheme  suggested  by  the  Committee  would  be  £1.243.0UO, 
with  an  estimated  revenue  of  £325.000,  and  though  there  would 
be  a  loss  at  first,  it  is  considered  that  within  10  years  the 
scheme  would  be  a  paying  concern.  Compared  with  the  benefits 
accruing,  this  is  a  moderate  sum  in  these  days  of  grandiose 
expenditure. 


Another  Commission. 

The  procedure  to  be  adopted  for  carrying  out  this  work  is 
not  without  interest.  Of  course  it  involves  the  creation  of 
another  Commission.  This  Commission  would  design  thf 
stations,  the  work  of  the  erection  being  carried  out  by  the 
Post  Office  and  the  corresponding  overseas  authorities,  while 
the  greater  part  of  the  equij>ment  would  be  obtahied  from 
commercial  concerns.  When  the  work  of  erection  is  finished. 
the  Commission  woulil,  presumably.  disap[H'ar.  In  any 
scheme  of  this  magnitude  it  is  ilitlicult  to  see  how  the  creation 
of  a  virtual  monopoly  can  be  wholl}  avoided.  But  the  proposals 
made  by  the  Committee,  consider^nl  from  this  |K>int  of  view. 
strike  us  more  favourably  than  those  put  forward  by  the 
Marconi  Companv.  Theso  we  found  nece.s.«iary  to  condenin, 
and  we  are  not  surprised  that  our  views  are  hehi  by  the  Com- 
mittee, who  are  of  the  o})inion  that,  if  fully  carried  out.  that 
scheme  would  be  prejudicial  to  the  interestv««  of  friv  wireless 
resean-h  and  independent  development.  This  danger,  how- 
ever, also  lurks  in  the  Committee's  own  schem**.  and  we  hope 
that  every  pn'caution  will  therefore  be  taken  that  progress 
on  the  technical  side  is  not  retardtnl  in  the  slightest  degree, 
for  progress  is  essential  to  tlie  well-being  of  wirele.ss  scieiice. 

The  Future  of  Turbo  Alternator  Design. 

8i.MK  of  the  suhjt'its  d<'ali  with  in  the  articles  which  we 
publish   in   this   week's   Ei.EiTRU  i.\x   are   complementary  to 
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those  discussed  at  the  I.M.E.A.  Convention  last  week.  Others 
are  su{)phMnentary.  In  the  latter  class  may  be  placed  the 
article  by  Mr.  J.  Shefiikrd  on  ''  Present  Tendencies  in  Turbo- 
Alternator  Design."  This  raises  several  points  to  which  it  is 
desirable  close  attention  should  be  given  if  that  mo.st  neces- 
sary increase  in  the  efficiency  of  the  methods  employed  in 
converting  the  energy  in  coal  into  electricity  is  to  be  achieved. 
In  the  Papers  read  at  the  Convention  we  heard  a  good  deal 
about  improvements  in  methods  of  steam  raising,  about  the 
precautions  necessary  on  the  network  to  ensure  continuity  of 
supply,  and  even  how  to  sell  electricity  as  satisfactorily  as 
possible,  but  for  some  reason  that  most  important  link  in  the 
chain,  the  generating  i)lant,  was  neglected  on  this  occasion. 
We  must  be  careful,  however,  not  to  deduce  from  this  that 
finality  has  been  reached  in  this  branch  of  electrical  develop- 
ment. Indeed,  the  problems  which  are  now  coming  up  for 
solution  are  as  important  in  their  bearing  on  the  future  of 
electricity  supply  as  any  others. 


Stresses  and  the  Insulation  Difficulty. 

One  of  the  principal  reasons  for  this  is  the  increasing  size  of 
the  generating  units  now  being  installed.  This  increase  carries 
with  it  an  increase  in  the  value  of  the  mechanical  and  electrical 
stresses  which  are  set  up  and  the  necessity  for  so  modifying 
the  design  as  to  provide  for  satisfactory  working  under  the 
new  conditions.  As  far  as  the  purely  mechanical  parts  of  the 
turbo-alternator  are  concerned  this  is  comparatively  easy. 
But  when  the  stresses  in  both  rotor  and  stator  windings  are 
considered  it  is  at  once  realised  that  there  is  a  serious  disad- 
vantage in  having  to  depend  on  such  mechanically  unsatisfac- 
tory materials  as  those  which  we  are  obliged  to  use  for  insu- 
lating purposes.  As  Mr.  Shepherd  shows,  the  duties  imposed 
on  this  material  in  a  modern  machine  are  very  onerous.  In- 
deed, it  is  continually  being  forced  to  carry  out  work  for  which 
it  is  entirely  unsuited.  Mr.  Shepherd's  solution  for  this  state 
of  things  is  to  make  the  best  of  a  bad  job,  and  to  support  the 
insulation  in  the  jnost  solid  manner  possible  by  using  the  con- 
tinuous winding  slot.  This,  however,  is  only  a  compromise  ; 
and  we  hope  that  matters  will  not  be  allowed  to  rest  there. 
The  time  is  eminently  ripe  for  investigation  and  research  into 
the  nature  of  insulating  materials.  In  this  way  we  shall  at 
worst  increase  our  knowledge  on  an  important  subject,  while 
at  best  some  new  material  or  combination  of  materials  may 
be  disclosed  with  properties  which  would  ensure  its  efficient 
performance  under  the  most  modern  conditions.  Considering 
the  even  greater  difficulties  that  have  been  overcome  in  elec- 
trical design  we  do  not  share  Mr.  Shepherd's  jiessimism  that 
huge  mechanical  force's  will  continue  to  be  transmitted  through 
mechanically  weak  insulation. 


Water  versus  Air  Cooling. 

Mr.  Shepherd's  ideas  on  the  equally  important  subject  of 
the  cooling  of  turbo-alternators  will  undoubtedly  receive  the 
compliment  of  being  considered  heterodox  in  certain  quarters. 
Tint  it  must  not  be  forgotten  that  what  is  heterodoxy  to-day 
is  as  often  as  not  orthodoxy  to-morrow.  The  heat  thrown  out 
by  the  generating  plant  must  be  removed  in  some  way  or  other, 
and  the  j)hysical  properties  of  water  indicate  it  as  being  a  very 
suitable  medium  for  the  purpose.  On  the  other  hand,  its 
employment  gives  rise  to  certain  obvious  difficulties  when  used 
in  close  connection  with  high  tension  electrical  plant,  and  we 
are  therefore  not  surjjrised  to  find  that  a  good  deal  of  doubt  is 
being  ex])ressed  as  to  the  feasibility  of  so  emi)loying  it.  H(>re 
again  t]u\n\  is  a  wide  field  for  research  and  e\])erim(>nt,  espe- 
cially as  we  hope  shortly  to  be  able  to  show  that  the  whole  (pies- 
tion  of  wet  air  cooling  has  recently  been  receiving  exhaustive 
study,  and  that  the  results  obtained  indicate  that  it  is  hardly  so 
inefficient  for  this  purpose  as  Mr.  Shepherd  would  like  us  to 
believe. 


Electric  Heating  in  the  City  of  London. 

The  open  fire  is  doomed.  It  may  die  a  lingering  but  it 
will  be  a  certain  death,  for  on  the  score  of  convenience 
and  efficiency  it  has  little  to  recommend  it.  There  remain 
those  two  great  rivals  the  anthracite  stove  and  the  gas  heater, 
which  seem  to  have  so  much  in  their  favour  that  some  elec- 
trical engineers  are  doubtful  whether  there  will  be  any  room 
left  for  electric  heating.  An  article  by  Mr.  A.  F.  Harrison, 
which  we  publish  on  another  page  of  this  issue,  will  go  far  to 
reassure  them.  No  doubt  the  City  of  London  with  its  thou- 
sands of  offices  is  an  exceptionally  favourable  field  for  such  an 
enterprise,  but  even  then  it  will  be  admitted  that  a  heating 
load  of  15,400  kw.  and  a  sale  of  seven  million  units  are  not 
by  any  means  unsatisfactory  figures,  and  this,  as  Mr.  Harrison 
points  out,  is  a  very  small  jjroportion  of  what  the  load  might, 
and  doubtless  will  be. 


Heating  Load  Problems. 

But  it  is  just  on  this  subject  of  future  possibilities  that 
Mr.  Harrison  allows  pessimism  to  seize  him.  He  contends 
that  the  heating  load  has  a  poor  individual  load  factor,  and 
that  regarded  by  itself  it  has  little  to  commend  it  beyond  the 
fact  that  it  provides  a  daylight  load.  This  argument,  however 
true  it  may  be  in  the  City  of  London,  can  hardly  be  of  general 
application.  In  the  City  even  in  the  winter  time  the  hours  of 
usage  of  any  heating  apparatus  are  comparatively  few.  But 
this  does  not  apply  in  a  residential  district,  where  the  heating 
apparatus  is  likely  to  be  used  more  freely  both  night  and  day, 
and  in  summer  as  in  winter.  The  use  of  a  heating  apparatus 
that  can  be  carried  from  room  to  room  and  switched  on  and 
off  when  required  should  be  equally  advantageous  both  to  the 
consumer  and  to  the  supply  undertaking.  Apart  from  this, 
we  cannot  but  agree  with  Mr.  Harrison  that  the  development 
of  a  heating  load  is  going  to  bring  special  problems  with  it. 
Such  a  load  will  mean  an  increased  provision  of  mains,  and 
consequently  an  increased  capital  expenditure.  The  whole 
question,  therefore,  demands  careful  consideration  in  order 
that  the  consumer,  while  encouraged  to  employ  electric  heating, 
is  not  so  enc'ouraged  at  a  loss  to  the  supply  undertaking.  On 
the  subject  of  tariffs  Mr.  Harrison  makes  the  suggestion  that 
a  distinction  in  price  should  be  made  between  current  supplied 
for  cooking  and  that  supplied  for  heating  in  favour  of  the 
former.  Theoretically  the  idea  has  something  to  recommend 
it,  but  it  is  unlikely  to  appeal  to  those  who  wish  to  see  our 
tariffs  reduced  to  the  simplest  possible  form. 


Exploding  a  Fallacy. 

In  an  article  which  we  publish  on  another  page  of  this 
issue  Mr.  David  Brownlie  returns  to  the  charge  on  the  sub- 
ject of  national  fuel  economy.  This  is  a  question  which  we 
feel  is  second  to  none  at  the  present  time,  but  it  is  unfortunate 
that  he  should  handicap  himself  by  basing  his  arguments  on  the 
well-known  "  siip(>r-station  **  fallacy.  He  points  out  that 
certain  experts  consider  that  the  80,0(X),(K)0  tons  now  used 
every  year  in  this  country  for  power  generation  only  would  be 
reduced  to  25,000,0(X)  tons  by  the  employment  of  super- 
stations.  He  rightly  points  out  that  this  would  mean  the 
scrai)j)ing  of  a  large  amount  of  plant  and  that  the  ])rinciple  is 
entirely  wrong.  We  agree.  But  then  as  nobody  is  going  to  do 
it  it  does  not  really  much  nuitter.  We  suppose  some  fine  day 
the  "  super-station  "  legend  will  be  laid,  but  it  will  be  abour  the 
time  that  it  will  be  economically  sound  to  design  and  build 
such  undertakings. 

The  Efficient  Fuel  Utilisation. 

When  he  comes  to  a  discu.ssion  of  the  obsolete  methods 
which  are  now  widely  used  for  the  generation  of  steam  Mr. 
liRowNi.iK  is  on  tinner  ground.     His  investigations  show  that 
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th(!  average;  net  cflicicncy  of  our  f»rcsctit  boiler  plant  docH  not 
much  exceed  60  per  cent.  This  could  be  raises!  to  75  per  cent., 
an  increase  which  would  result  in  the  saving  of  8on>e  20/)00,0<X) 
tons  of  coal  ])er  annum.  He  resusetitates  his  old  objecttion  to 
mechanical  stokers,  sugg(!sts  the  more  eflici(mt  use  of  low- 
pressure  steam,  and  points  out  other  direc/tions,  such  as  con- 
densation and  friction  lo.sses  where  further  economic^s  can  be 
efTected,  while  the  low  tenifx-rature  distillation  process  also 
receives  a  word  of  praise.  But  the  real  solution  lies,  as  h»! 
very  rightly  points  out,  not  in  the  adoption  of  this  or  that 
revolutionary  scheme  for  the  alteration  of  our  existing 
methods,  but  in  a  steady  improvenu-nt  of  thos(;  methods 
along  existing  lines  governed  above  all  by  a  determination  to 
depose  waste  from  that  very  imjmrtant  and  entirely  unneces- 
sary j)ositioii  which  it  at  jjresent  holds  in  the  balance-sheets 
of  our  industrial  undertakings.  This  work,  arduous  as  it 
certainly  will  be  and  distasteful  as  it  may  be,  nmst  be  under- 
taken sooner  or  later  if  our  prosperity  as  a  nation  is  not  to 
suffer.  As  Dr.  Ferranti  aptly  said,  "  No  saving  is  too  trivial 
to  take  into  account  if  power  is  to  be  made  really  cheaply." 


Payment  for  Experience. 

The  amateur  philosopher  will  find  much  that  is  curious 
in  the  present  position  of  both  salaries  and  wages.  On  the 
one  hand,  wage  earners  are  being  paid  sums  which  rest  upon 
no  basis  of  individual  skill,  but  are  simply  the  result  of  collec- 
tive bargaining.  It  follows  that  economically  they  are  often 
too  high.  On  the  other  hand,  the  salaried  official,  who  up  till 
recently  has  disdained  to  combine,  is  often  being  remunerated 
at  a  rate  far  below  the  figure  which  represents  his  real  value. 
This  is  perhaps  most  evident  in  Government  and  municii)al 
departments  where  the  brain  worker  has  less  oj)portunity  of 
controlling  his  gains  than  in  commercial  life.  Economically 
both  situations  are  all  wrong.  Morally  also  they  are  all 
wrong.  But  of  the  two  the  underpayment  of  the  brain  worker 
is  likely  to  do  the  country  more  harm,  though  while  politics  can 
intrude  into  these  matters  in  the  way  they  do  at  present  it  is 
difficult  to  see  how  the  situation  is  to  be  altered  without  a  good 
deal  of  trouble. 


Southampton  and  Wrexham. 

We  may  point  our  argument  by  reference  to  three  cases 
affecting  the  salaries  of  the  chief  engineers  of  municij)al  elec- 
tricity undertakings.  The  resignation  of  Mr.  Harry  PjLI.is 
has  left  a  vacancy  at  Southampton,  ap))li(;ations  for  which  are 
being  advertised  at  a  salary  of  £1,000  per  annum.  With  the 
present  high  cost  of  living,  and  having  in  mind  existing  con- 
ditions at  Southam[)ton,  this  is  not  over  generous,  but  com- 
pared with  pre-war  salaries  it  does  at  least  show  an  enlightened 
tendency.  But  though  it  is  not  enough  it  is  a  very  great 
improvement  on  our  next  example.  The  resignation  of  Mr. 
PiCKVANCE  has  caused  a  vacancy  at  Wrexham.  It  is  being 
advertised  at  £450  per  annum.  This  is  nothing  less  than 
scandalous.  The  authorities  in  that  town  must  be  etpially 
careless  of  the  efficiency  of  their  undertaking,  and  ignorant  of 
the  true  value  of  professional  experience.  For  while  Wrexham 
is  not  a  large  undertaking,  neither  is  it  likely  to  develop  into 
one  under  its  present  guidance.  It  would  be  diffituilt  to  find  a 
better  case  for  boycott.  But  unfortunately  there  will  always 
be  men  who  will  accept  these  ])()sts  to  their  own  loss  autl  to 
their  employers'  discredit. 

A  Case  of  Shabby  Treatment. 

We  also  notice  that  the  Town  Council  of  Ipswich  has  refused, 
contrary  to  the  recommendation  of  the  Electricity  Committee, 
to  increase  the  salary  of  Mr.  Frank  Ayton  from  £850  to 
£1,200  a  year,  and  that  the  projwsal  to  pay  Mr.  Avtox  £1,(HX) 
a  year  was  also  rejected,  thus  forming  another  disgraceful 
example  of  the  working  of  local  politics.     For  there  can  be  no 


qui'.stion  of  deserts  in  thiH  matter.  Kvi-n  th«?  Town  Council 
must  recognise  that  under  Mr.  Avton'h  c^introl  the  Ipuwich 
electricity  undertaking  ha*  prospered  excewJingly,  and  w 
<;ontifiuing  to  do  w>.  Further  by  hi«  work  on  the  Elw-tric 
Vehi<le  Committei'  he  has  act***!  a.s  an  unofTicial  lJ«'Vi'lopment 
Agent  for  the  town  by  giving  it  a  name  for  ent«-rpri'M'  and 
nmdernity,  of  whi<h  it  .Hcemn  hardly  d«H«Tving.  With  such 
esses  before  us  it  is  hardly  to  be  wondered  at  that  the  municipal 
service  is  becoming  to  \»-  r«'garded  with  di.'rtruKt,  and  that 
more  and  more  of  its  abler  offi«ial.s  are  being  drawn  away  into 
rommercial  life  where  at  lea-st  a  man's  remuneration  dejK-nds 
to  some  extent  upon  his  own  effort  and  less  on  the  ol«cure 
mental  operations  of  some  town  councillor  or  on  political 
wirepulling. 

The  Problem  of  the  Systems. 

Thk  old  diversity  of  opinion  on  the  best  system  to  uae  for 
electrical  distribution  has  once  again  become  vocal.  For 
in.stance,  a  contemporary  thinks  that  "  direct  current,  except 
for  battery  charging  and  other  sfK-cial  duties,  has  had  its  day," 
while  in  the  discission  on  Mr.  (Jilli.n'.s  I.M.E.A.  PajK-r, 
Major  H.  Bell  pointed  out  that  on  the  American  Edi.son  Com- 
panies systems  the  u.se  of  direct  current  is  still  growing  though 
the  area  in  which  it  is  supplied  is  restricted  to  that  con- 
tiguous to  the  generating  .station.  During  the  course  of  the 
sanu;  discussion  Mr.  S.  E.  Feddex  .said  he  had  not  yet  dei-ided 
whether  to  use  single-,two-or  three-pha.se  for  his  heating  load, 
while  a  manufacturer  inquired  rather  fearfully  the  other  day 
our  opinion  of  the  future  of  single- phase,  as  it  was  necessary 
to  make  a  decision  between  the  two  policies  of  stopping  and 
continuing  to  manufacture  single-pha.se  motors.  ^^  e  sup|»ose 
that  if  electricity  supply  were  being  starti-d  dr  »oro  with  our 
present  knowledge  (if  such  a  state  of  affairs  can  be  inmgined) 
there  is  no  doubt  that  three-pha.se  generation  with  a  frequency 
of  25  would  be  adopted  as  being  the  .sy.stem  most  easily  appli- 
cable to  all  conditions  of  load.  But  we  are  not  so  sur.'  that 
there  would  be  anything  like  the  same  agreement  when  the 
system  of  distribution  came  to  be  considered.  There  is  such  a 
lot  to  be  said  on  both  sides,  and  so  many  people  to  say  it. 
Each  system  has  its  advantages  and  each  its  disadvantages, 
and  when  a  cast-up  is  made  th»-  balance  in  favour  of  one  .side 
or  the  other  is  small.  Futun>  conditions  may,  of  course, 
operate  to  change  this  state  of  things,  but  for  the  present  we 
think  there  is  little  :.  ar  that  steivs  will  be  taken  to  make  any 
wholesale  alterations  in  methods  at  present  employed. 

Apathy  and  the  Electric  Vehicle. 

It  is  deplorable  that  Mr.  Avton  should  have  to  state,  as  he 
does  on  another  page  of  this  issue,  that  the  one  great  drawback 
of  the  development  of  the  electric  vehicle  in  this  country  is 
lack  of  charging  faiilities.  It  i;.  just  one  of  thixse  cases  of 
which  we  unfortunately  come  acro.ss  so  many  examples,  where 
the  absence  of  vision  on  some  essential  ynymt  results  in  a  re- 
tardation of  progress  which  affects  the  general  welfare.  Now. 
this  is  nv>t  a  case  of  holding  back  becau.se  the  capital  expendi- 
ture neiessarv  does  not  seem  to  b«»  justified,  nor  does  it  rest  on 
anv  opposition  to  the  electric  vehicle  or  disbelief  in  its  future. 
It  is  sim])ly  the  result  of  a  sort  of  dull  apathy  which  makes  it 
distasteful  to  leave  the  rut  if  only  temjMirarily.  and  is  manifest 
not  onlv  in  great  things,  but  in  such  relatively  unimportant 
matters  as  a  failure  to  answer  letters.  It  is  the  liiore  difficult 
to  understand  this  frame  of  mind  where  the  advantages  deriv- 
able from  such  a  load  are  considered.  There  is  no  necessity  for 
n\ains  extensions  and.  as  Mr.  A\*tox  points  out,  the  necessary 
suppl"  can  usually  be  arranged  to  be  given  at  ''off-peak 
times,  so  that  it  really  results  in  an  improvement  of  load  factor 
with  no  corresponding  disadvantages.  Any  real  excu.se  for 
failing  to  take  advantage  of  this  load  has  now  disappeared. 
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Loans  for  necessary  buildings  can  be  obtained,  and  we,  there- 
fore, hope  that  a  determined  effort  will  shortly  be  made  to 
develop  this  class  of  business.  To  do  so  will  not  only  be  to  the 
advantage  of  the  electricity  supply  undertakings,  but  mean 
sweeter  streets  and  a  corresponding  improvement  in  the  health 
of  the  public. 


The  Hiring  of  Electrical  Apparatus. 

In  the  course  of  his  Presidential  Address  to  the  Incorpo- 
rated Municipal  Electrical  Association  Mr.  Thomas  Koles 
called  attention  to  a  disability  of  municipally  owned  elec- 
tricity undertakings  which  the  Electricity  (Supply)  Act  has  not 
removed.  For  while  the  Act  allows  such  undertakings  to  hire 
out  apparatus  it  forbids  an  extension  of  these  powers  to  "  hire- 
purchase  "  or  to  sale  outright.  The  lack  of  the  first  of  these 
powers  places  these  undertakings  under  a  serious  disadvantage. 
The  consumer  when  he  first  adopts  electrical  apparatus  for 
domestic  use  is  naturally  uncertian  as  to  its  suitability  and 
expense.  He  therefore  hires  the  apparatus  instead  of  buying 
it  outright,  bat  as  time  goes  on  and  he  becomes  convinced  of  its 
value  on  both  scores  he  is  faced  with  the  difficulty  that  he  must 
either  go  on  paying  the  hiring  charges  or  start  again  and  buy 
his  equipment.  This  places  a  very  real  obstacle  in  the  way  of 
development  of  domestic  electrical  apparatus.  To  remove  this 
disability  I's  essential.  Some  working  arrangement  with  con- 
tractors would  seem  to  be  the  right  policy,  and  we  hope  that 
both  sides  will  come  together  with  this  end  in  view. 


British  Water  Power 
Resources. 

There  are  two  main  reasons  for  our  neglect  to  utilise  the 
water-power  resources  of  this  country.  One  is  based  on  the 
partial  fallacy  that  these  resources  are  so  small  and  scattered 
that  they  are  not  worth  developing  in  the  way  that  similar 
resources  have  been  developed  in  nearly  every  other  country. 
The  other  is  that  our  coal  fields  have  until  recently  supplied  us 
with  fuel  so  cheap  that  it  has  not  been  found  necessary  to 
explore  other  methods  of  power  generation.  There  are,  in 
addition,  the  minor  reasons  that  as  water  powers  are  usually 
found  in  out-of-way  places  there  is  necessarily  a  heavy  initial 
outlay  before  they  can  be  hydro-electrically  developed. 
An  Economical  Necessity. 

Coal  is,  however,  no  longer  cheap  ;  and,  though  our  native 
coal  fields  are  not  yet  within  a  measurable  distance  of  being 
worked  out,  supply  lags  behind  demand.  This  among  other 
reasons  is  likely  to  keep  prices  up  and  makes  it  an  economical 
necessity  to  discover  whether  some,  at  least,  of  our  water-])ower 
cannot  be  employed  as  an  alternative  method  of  power  genera- 
tion. Not  unconnected  with  this  question  is  the  desirability 
of  establishing  factories  in  more  pleasant  surroundings  than 
those  afforded  by  our  large  towns,  both  for  financial  reasons 
and  for  the  not  less  important  fact  that  the  health  of  the 
worker  is  thereby  improved. 

Proper  Conservation  and  Systematic  Use. 
The  second  interim  report  of  the  Water-power  Resources 
Committee,  of  which  Sir  John  Snell  is  chairman,  deals  with 
both  those  qu(>stions,  the  one  directly,  the  otlu>r  by  impli- 
cation. As  will  be  remembered,  the  original  terms  of  the  Com- 
mittee were  recently  enlarged  to  include  a  consideration  of 
what  steps  should  be  taken  to  ensure  that  the  water  resources 
of  the  country  were  properly  conserved  and  fully  ami  sys- 
tematically used  for  all  purposes. 

An  Important  Regulation. 
Perhaps,  the  most  important  portion  of  the  ])resent  report 
is  that  which  refutes  the  generally  accepted  view  that  there  is 
comoaratively    little    water    power    in    England    and    Wales 


suitable  for  development.  As  the  Committee  points  out,  far 
from  this  being  the  case,  surveys  showing  that  the  water- 
power  resources  of  the  Hampshire  Avon,  the  Chester  Dee, 
North  Wales  and  Mid- Wales,  Dartmoor  and  Exmoor  and  the 
rivers  in  the  West  Riding  of  Yorkshire  represent  a  total 
catchment  area  of  about  12,000  sq.  miles,  with  possible  water- 
power  resources  in  each  case  averaging  approximately  10 
continuous  horse-power  per  square  mile  of  such  catchment 
area.  Most  of  these  possible  sources  of  power  have  so  far 
been  left  untouched,  partly  for  the  reasons  we  have  outlined 
above,  and  also,  we  are  afraid,  because  vested  interests,  of 
whose  existence  the  recent  outcry  against  the  Dartmoor  scheme 
was  an  indication,  have  prevented  any  attempt  at  develop- 
ment, on  grounds  quite  other  than  those  of  inherent  merit. 

State  Assistance  a  Necessity. 

As  the  Committee  point  out,  it  is  unlikely  that  such  sources 
of  water-power  will  be  developed  unless  some  State  assistance 
is  available,  and  it  is  therefore  recommended  that  either  the 
Board  of  Trade  or  the  Electricity  Commissioners  should  be 
charged  with  the  duties  of  studying,  supervising  and  pro- 
moting these  develoi^ments,  and  should  have  powers  and  the 
necessary  funds  given  them  for  the  purpose  of  starting  enter- 
prises in  such  areas. 

In  addition  the  Committee  recommend  that  there  should  be 
established  by  Act  of  Parliament  a  controlling  Water  Com 
mission  with  certain  statutory  powers  and  duties.  These 
would  include  the  compilation  of  the  water  resources  and  water 
requirements  of  the  country,  the  allocation  of  these  resources 
in  the  general  interests  of  the  country,  the  adjustment  of  con- 
flicting interests,  the  assistance  of  Government  Departments, 
local  authorities  and  water  supply  undertakings  in  the  uses 
and  control  of  water,  the  grouping  of  the  watersheds  of  the 
country  into  suitable  areas  and  the  establishment  of  watershed 
boards,  the  consideration  of  the  development  of  rivers  as  a 
whole,  and  the  initiation  of  legislation  for  such  development, 
the  improvement  of  the  laws  of  water  utilisation  and  the  ap- 
pointnient  of  an  advisory  committee  of  representatives  of  water 
undertakings.  This  is  a  formidable  list  of  duties  not  all  of 
which  are  of  equal  importance  or  urgency,  but  all  of  which  are 
necessary  if  our  water  power  resources  are  to  be  properly 
developed. 

A  Statutory  Body. 

It  is  further  recommended  that  an  inter-departmental 
Water  Committee  should  be  set  up  by  statute,  which  body 
should  comprise  a  representative  of  each  water  interest,  and 
act  as  a  connecting  link  between  the  departments  interested 
in  the  various  as])ects  of  the  water  problem.  It  is  also  recom- 
mended that  the  Ministry  of  Health  and  other  Government 
departments  concerned  with  water  interests  should  make  orders 
authorising  schemes  which  should  take  effect  without  con- 
firmation })y  Parlianu'ut  in  the  absence  of  opposition. 

It  will  therefore  be  seen  that  the  Committee  have  gone  very 
closely  into  the  subject  with  the  evident  determination  of 
formulating  a  procedure  which  shall  ensure  the  development 
of  our  water  resources  in  the  best  possible  way.  But  with  the 
best  [)ossible  intentions  thev  have,  we  consider,  a  little  over- 
reached themselves,  the  machinery  recommended  for  carrying 
out  the  work  being  on  the  face  of  it  so  cumbrous  and  compli- 
cated as  to  be  likely  to  ])revent  rather  than  to  assist  the  object 
in  vi(>w.  There  are,  in  fact,  three  distinct  authorities — one  the 
Board  of  Trade'or][^the' Electricity  Commissioiu^rs-  to  do  the 
work  of  developnuMit,  a  Water  Commission  with  statutory 
powers  relating  especially,  to  the  allocation  of  powers  and  the 
adjustment  of  anomalies,  a  task  of  great  difficulty  in  itself,  but 
also  with  powers  of  development  which  seem  to  duplicate  those 
it  is  propos(>d  to  confer  on  the  Electricity  Commissioners  or 
the  Board  of  Trade.  And  as  if  this  were  not  enough,  an  inter- 
DepartnuMital  Committee  is  to  be  set  up  to  consider  various 
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aspects  of  the  problem,  and  the  Ministry  of  Health  are  also  to  he 
given  further  powers.  No  true  devcdopnient  of  water  powtir 
will,  we  fear,  be  obtained  along  these  lines.  The  only  result 
will  be  the  multiplication  of  officials,  the  creation  of  swollen 
dossiers  so  beloved  in  Government  offices,  the  passing  of 
innumerable  inter-departrncmtal  minutes,  and  an  almost  entire 
lack  of  useful  work.  Though  the  simile  is,  perhaj)s,  not 
entirely  appropriate,  the  number  of  cooks  will  result  not  only 
in  the  spoiling,  but  in  an  absence  of  broth. 

A  Tactical  Error. 
And  while  we  wish  to  see  the  water-power  resources  of  this 
country  utilised  to  their  fullest  extent  for  electrical  purposes, 
we  feel  that  the  introduction  of  the  Electricity  Commi.ssioners 
into  the  question  in  the  way  suggested  would  be  a  mistake. 
Water-power  and  water  facilities  are  required  for  many  other 
domestic  and  industrial  purposes  than  the  generation  of  elec- 
tricity, and  the  claims  of  these  interests  must  be  duly  con- 
sidered. We  have  no  liking  for  reactionary  vested  interests, 
but  we  feel  that  the  only  subject  is  one  that  must  be  con- 
sidered by  some  independent  judicial  body,  so  that  all  sides 
may  be  treated  fairly.  We  hope  some  means  will  be  found  to 
bring  about  this  simplification,  so  that  the  preliminary  work 
connected  with  this  development  may  be  started  at  once  and  go 
forward  without  delay. 


Modern   Electrical 
Politics. 

The  main  subject  matter  of  the  Presidential  Address  deli- 
vered by  Mr.  Thomas  Roles  before  the  Incorporated  Municipal 
Electrical  Association  last  week  is  highly  controversial.  It 
deals  with  the  attitude  which  municipal  electricity  under- 
takings should  take  towards  the  Electricity  (Supply)  Bill  now 
before  Parliament,  and  for  that  reason  is  not  likely  to  receive 
general  acceptance.  At  the  same  time  it  lays  down  a  policy 
with  which  we  are  in  entire  agreement,  and  which,  as  we  have 
pointed  out  from  time  to  time  in  The  Electrician,  is  the 
only  one  which  can  safely  be  followed  if  there  is  to  be  that 
development  of  electricity  supply  which  is  necessary  not  only 
for  the  future  good  of  the  electrical  industry,  but  for  the  future 
prosperity  of  the  country. 

The  Demise  of  Parochialism. 

For  parochialism  in  electricity  supply  is  dying.  Nothing 
that  is  being  done  or  that  can  be  done  will  prevent  that. 
Yet  this  salient  fact  is  by  no  means  universally  recognised,  for, 
as  Mr.  Roles  points  out,  the  new  Bill  is  being  viewed  with 
indifference  and  even  opposition  by  some  municipalities.  He 
does  not  add  the  reason  which  lies,  we  think,  in  that  reluctance, 
so  innate  in  every  Englishman,  to  look  upon  his  neighbour 
other  than  as  his  potential  enemy,  and  to  consider  individualism 
a  greater  virtue  than  combination.  There  may  be  cases  where 
this  is  so,  but  electricity  supply  conducted  on  modern  lines 
is  not  one  of  them.  These  combination  is  essential,  and  no 
time  or  means  must  be  lost  to  bring  that  fact  home  to  all 
concerned. 

The  Form  of  the  Opposition. 

The  opposition  to  the  new  Bill,  which,  of  course,  comprises 
the  controversial  clauses  dropped  from  the  present  Act  at  the 
last  minute  in  deference  to  certain  interests,  centres  round  two 
points.  First,  the  setting  up  of  District  Electricity  Boards 
with  powers  for  the  compulsory  acquirement  of  existing 
generating  stations  and  transmission  lines,  and,  secondly,  the 
so-called  financial  clauses  which  empower  the  Electricity 
Commissioners  and  unauthorised  undertakers  to  give  monetary 
assistance  to  Joint  Electricity  Authorities  and  District  Elec- 
tricity Boards.  The  financial  opposition  has  been  strengthened 
by  the  "  super-station  "  fallacy,  by  a  growing  dislike  of  any- 


thing savouring  oi  nationali.Kation,  and  by  a  fear  that  the 
market  will  be  ''  flowled  "  with  numerous  wild-cat  scheinp8. 
The  first  of  these  objections  has  lost  all  the  real  force  it  ever 
had,  and  is  now  chiefly  employed  for  political  purjioses.  The 
nationali.sation  bogey  can  similarly  be  laid  if  the  present  elec- 
tricity undertakers  them.selves  will  form  Joint  Eh-ctricity 
Authorities  and  set  to  work  to  finance  their  own  schemes 
without  Governm<!nt  assistance.  The  only  other  way  to 
obtain  the  increased  electricity  supply  we  require  is,  as  Mr. 
Roles  points  out,  to  hand  the  task  over  to  private  enterpri.se, 
which,  it  may  be  addetl,  is  in  many  districts  quite  willing  to 
do  the  work.  Such  a  policy  would,  in  Our  opinion,  be 
a  retrograde  step  for  the  reason  that  it  removes  from 
control  a  commodity  the  development  of  whose  use  is 
essential  for  the  public  welfare.  Such  public  control  will 
tame  any  "  wild  cat "  pro[>osal  that  Ls  likely  to  be  put 
forward. 

The  Benefits  of  Combixatiox. 

Combination  in  electricity  su[)ply  would  mean  generation  on 
a  larger  and  more  efficient  scale,  and  con.sequently  cheaper  and 
more  reliable  supplies.  This  can  best  be  brought  about  by  the 
linking-up  of  existing  generating  stations,  by  the  extension  of 
those  mosc  suitable  for  that  purpose,  and,  finally,  by  the  erection 
of  one  or  more  large  stations  for  the  supply  of  a  district  rather 
than  of  a  town.  This  policy  can  only  lead  to  a  greater  gain  of 
efficiency,  but  to  carry  it  out  there  must  be  a  broad  outlook 
and  a  desire  to  sink  local  differences  for  the  general  good.  It 
has  been  objected  that  nmnicipalities  cannot  carry  cut  this 
work  as  w«;ll  as  private  enterprise.  But  it  is  not  a  case  of  one 
or  the  other,  but  of  the  two  in  partnership  and  if  the  right 
spirit  exists,  as  we  feel  sure  it  generally  does,  this  interesting 
experiment  in  new  methods  cannot  but  be  otherwise  than 
successful. 

The  second  of  the  two  causes  of  opposition  is  easier  to  under- 
stand and  more  difficult  to  remedy.  It  rests,  as  we  have 
already  said,  on  the  Englishman's  irradicable  individuality. 
And  is  it  just  for  this  reason  that  the  argument  that  compul- 
sory powers  are  unnecessary  will  not  hold  water.  The  exis- 
tence of  compulsory  powers  does  not  mean  that  they  will  be 
used  except  in  case  of  real  need.  But  we  feel  all  the  same  that 
they  are  necessary  in  order  that  schemes  for  combination  in  a 
particular  area  may  not  be  indefinitely  atrophied  by  the  oppo- 
sition of  one  small  lindertaking.  This  attitude  of  reaction 
is,  we  are  glad  to  think,  rare,  but  it  is  no  good  blinding  our- 
selves to  the  fact  that  it  does  exist. 

The  Work  of  the  I.M.E.A. 

The  attitude  of  the  Incorporated  Municipal  Electrical 
Association  to  these  matters  is  one  of  great  importance  to 
the  electrical  industry.  At  present  municipal  interests  have 
a  direct  and  i)redominating  infliience  over  the  supply  of 
electricity  in  many  i)arts  of  the  country,  and  for  the  very 
reason  it  is  desirable  in  every  way  that  it  should  be  generally 
known  what  they  individually  feel  with  regard  to  the  questions 
involved  both  in  the  a})})lication  of  the  present  Electricity 
(Supply)  Act  and  of  the  new  Bill.  Mr.  Roles  tells  us  that 
the  Bradford  City  Council  have  confirmed  a  resolution  of  the 
Electricity  Committee  laying  down  that  the  control  of  the 
generation  and  transmission  of  electricity  should  be  placed  in 
the  hands  of  duly  elected  public  represent^itives  of  the  district 
in  which  the  eleitricity  generated  and  transmitted  is  to  be 
used,  and  rtn'ommending  that  the  necessary  financial  assis- 
tance should  be  given.  This  example  should  be  quickly  followed 
by  those  who  desire  to  support  the  new  electricity  policy 
while  those  who  oppose  it  should  equally  come  out  into  the 
open,  so  that  we  may  know  how  we  stand.  Though  we  do  not 
presume  to  dictate  what  attitude  they  should  take,  there  can 
bo,  we  feel,  no  doubt  that  all  progressive  undertakings  will  see 
that  in  combination  lies  the  only  true  solution  of  the  probleis. 
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Present  Tendencies  in  Turbo-Alternator  Design. 


By    J.    SHEPHEUD. 


THE    initial  difficulties    of    the    electrical    and    magnetic 
characteristics    of    turbo-alternator    design   have    been 
successfully  overcome  but,  as  the  sizes  of  single  units 
and  the  systems  to  which  they  are  connected  increase  in  size, 
other  difficulties  are  encoimtered,  resulting  from  the  magnitude 
of  the  mechanical  forces  set  up. 

The  normal  working  forces  on  the  stator  bars  resulting  from 
the  driving  torque  and  the  centrifugal  forces  on  the  rotor 


Fiu.  1. — Standard  English  Stator  Construction. 

insulation  are  capable  of  close  calculation,  and  by  skilful 
design  the  stresses  can  be  confined  to  desired  limits.  The 
highly  impulsive  stresses  thrown  upon  the  stator  bars  during 
short  circuits  are  not  capable  of  close  calculation,  but,  as  the 
result  of  experience,  rough  empirical  figures  of  the  mechanical 
stresses  likely  to  be  encountered  have  been  arrived  at,  which 
much  exceed  the  stresses  of  normal  working. 

The  weakn(\sses  of  turbo  alternators  disclosed  during  working 
conditions  have  generally  been  recognised,  and,  so  far  as 
possible  with  present  designs,  have  been  rectified  by  contiinious 
elimination  of  weak  mechanical  features. 

Prksknt  Stator  Construction. 

Stator  construction  has  generally  settled  down  to  the  two 
designs  shown  on  Figs.  1  and  2.  Fig.  1  illustrates  the  con- 
struction adopted  by  several  English  manufacturers,  and 
consists  of  straight  laminated  stator  bars  with  separate 
jointed  end  connections.  The  ends  of  the  stator  bars  are 
supported  by  segments  of  hard  fibre  piovided  with  slots 
forming  continuations  of  the  stator  winding  slots. 

The  design  shown  in  Fig.  2  is  that  generally  adopted  by 
Anu^rican,  Continental  and  several  English  manufacturers, 
the  laminated  stator  bar  is  continuous  and  bent  to  form  the 
end  connections,  the  joints  being  at  the  ends  between  the 
upper  and  lower  layers  of  bars. 


Rotor  Design. 

The  rotor  design  has  definitely  settled  down  to  the  standard 
cylindrical  pattern  with  radial  slots,  of  which  Fig.  3  is  an 
example. 

The  electrical  efficiencies  of  turbo  alternators  have  reached 
a  high  figure,  usually  over  95  per  cent,  for  machines  exceeding 
10,000  kw.,  and  any  improvement  in  the  efficiency  cannot  be 
considerable.  Some  saving  may  be  made  in  the  direction  of 
cooling,  as  the  present  high-speed  blowers  are  inefficient. 

Some  Present-Day  Requirements. 
Certainly  turbine  plant,  when  running  normally,  gives  a 
minimum  of  trouble  and  requires  a  minimum  of  attention. 
It  may  therefore  be  considered  that  present  designs  have 
reached  the  practical  limit  of  perfection,  but  for  the  require- 
ments of  more  robust  construction  and  reliability.  Engineers 
in  charge  of  large  electrical  systems  are  desirous  of  purchasing 
machines  which 

(1)  Shall  not  breakdown  under  all  working  conditions  including  shorts 
and  surges  ; 

(2)  Shall  have  a  life  exceeding  the  accepted  maximum  of  10-15  years  ; 

(3)  Shall  be  independent  of  air-cooling  difficulties  and  be  fire-proof. 
The  first  two  requirements  are,  of  course,  closely  correlated, 

as  in  the  absence  of  breakdowns  longer  physical  life  should 
not  be  difficult  to  attain. 

The  Mechanical  Drawbacks  of  Insul.\tion. 

Whilst  continual  eliminations  of  weak  mechanical  features 
of  both  stator  and  rotor  have  been  made,  the  electrical  designer 
is  always  at  a  serious  disadvantage  through  having  to  deal 
with  so  mechanically  unsatisfactory  a  material  as  insulation. 

On  low-pressure  machines  fibrous  insulation  has  been  used 
for  over  30  years,  and  machines  nearly  30  years  of  age  are  still 
in  use  in  certain  cases  where  the  working  temperatures  have 
been  limited. 

With  the  more  recent  mica  insulation,  cases  are  on  record 
where  medium  pressure  plant  has  been  successfully  used  on 
the  same  machines  for  over  20  years  with  load  factors  of 
40  per  cent,  and  working  at  temperatures  exceeding  300°F. 


Fio.    2. — End  Vikw  of    Stator    or    Hcdderskield    Corporation 

TcRHO-.\l,TKRNAT(>R      ShOWIM!       I^ATKST       AND      STANDARD      TYPE        OF 

liASKET  VViNiUNu.    7,500   K.v.A.  (O.OOO  kw.Jat  08  p.f.)  threc-pha«e  3,0C0 
11. P.M.  (),0U0  volt,  50  cycle. 

The  one  fundanu>ntal  difference  between  the  working 
coiulitions  of  these  older  machines  and  those  of  the  more 
recent  turbo  generators  is  the  absence  of  high  mechanical 
stresses  in  the  older  machines  and  the  mechanical  over- 
stressing  of  insulation  in  turbo  generators,  due  especially  to 
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bending  stressos.  Whilst  the  nrifrlijiniral  study  of  insulation 
has  not  received  inucji  attention  the  efTcet  of  prolonged 
heating  has  been  carcfiiny  studied  lioth  in  this  country  and  in 
America.  The  considfred  opinion  of  two  of  the  most  experi- 
enced American  ebu-trical  engineers,  Messrs.  St(!inmetz  and 
Lamme  on  the  efTect  of  temperature  and  life  is  given  by  the 
curves  in  Fig.  4.  They  (-onfincr  their  review  to  a  life  of  10  years, 
but  in  the  figure  the  curves  have  been  ext<;rpolated  to  a 
hypotheti(;al  life;  of  20  years.  The  curves  must  be  considered 
only  as  indicating  general  results,  as  other  factors  are  involved. 
At  ordinary  working  temperatures  insulation  soon  dries  out 
and  becomes  brittle,  and,  when  in  this  condition,  imf)ulsive 
stresses  on  a  stator  bar,  inudefjuately  supp(jrted,  will  bend  a 
weak  laminated  bar  and  crack  the  insulation  surrounding  it. 
On  a  low-pressure  system  the  insulation  might  still  hold  up 
until  dirt,  surface  leakage  or  a  transient  high- pressure  surge 
caused  a  breakdown  to  earth,  and  the  life  of  the  insulation  has 
then  terminated.  Apart  from  mechanical  stresses  cracking 
the  insulation,  the  temperatures  and  lives  given  on  the  curves 
may  be  considered  quite  conservative. 


Fio.  3. 


Latest    Tvi'k    TrRBo-.\LTKR\AT()R    Rotor    (Leu  a12)    for 
USE  with  Stator  (Leg  a13). 


Under  compressive  strains  mica  insulation  has  a  very  high 
resisting  value  and  on  rotor  bars  is  frequently  stressed  to 
about  2  tons  per  square  inch,  the  limiting  factor  in  such  cases 
may  well  be  the  resistance  of  the  copper  to  the  crushing 
stresses. 

What  Stator  Insulation  Has  To  Do. 

The  duties  thrown  upon  the  insulation  around  a  laminated 
stator  bar  are  very  onerous,  viz.  : — 

(1)  To  hold  in  position  tlio  coniponont  conductors  of  the  laminated 
bar ; 

(2)  To  transmit  the  driving  torque  from  the  turbine  ; 

(3)  To  withstand  the  impulsive  bendins;  stresses  on  short-circuit ; 

(4)  To  insulate  the  live  conductors  from  working  and  transient  elec- 
trical pressures  ; 

(5)  To  transmit  the  heat  from  the  copper  to  the  cooling  medium. 

If  solid  stator  bars  were  practicable  the  surrounding  in- 
sulation would  be  relieved  of  the  bending  stresses  on  short 
circuit,  the  usual  cause  of  failure.  The  obvious  remedy  of 
using  more  insidation  is  not  practicable  on  account  of  tlie 
difficulty  of  free  transmission  of  heat  from  the  copper  through 
the  insulation. 

The  method  universally  adopted  is  to  provide  supports 
to  the  insulated  bar,  in  the  form  of  clamps  and  packing. 
If  such  supports  were  continuous,  as  in  the  form  of  a  tight- 
fitting  slot,  the  bar  would  be  freed  from  bending  stresses 
and  all  mechanical  stresses  .vould  be  imposed  as  compression 
against  which  the  mica  insulation  is  as  strong  as  the  copper. 
Under  such  conditions  cracking  of  the  insulation  isimi)robable, 
and,  if  the  insulation  be  not  over-heated  or  punctureil  by 
electrical  discharges,  its  life  should  certainly  be  as  loiig  as  the 
examples  cited,  viz.,  20  years  and  upwards.  The  continuous 
winding  slot  for  conductors  and  their  end  connections  has 
not  been  adopted  with  turbo  generators  as  with  air  cooling 
the  proposal  is  impracticable. 

Limitation  of  Short  Circuit  Stresses. 
The  remedy  has  been  sought  in  the  other  direction,  viz.,  the 
limitation  of  the  short  circuit  stresses  by  the  insertion  of  high 
reactance  in  the  machine  circuits.  In  large  systems  of  the 
future  this  remedy  will  probably  be  used  very  extensively  in 
the  form  of  external  reactance  coils  between  sections  of  "bus- 
bars and  on  feeder  sections,  and  of  internal  reactance  on  the 
alternators. 


When  all  po-'-ibif  provi.mon  in  th^*  way  of  rovrtancp  ha** 
been  made  it  iiiu-t  be  reniemfxTed  that  e|,.,  irirvil  {»ower  Uliitx 
of  the  future  will  probably  exiei-d  lo.MJO  kw.,  which  niean« 
that  rlriving  torque  of  upward-s  of  ryj,<j<j<)  h.f.  inu.it  l>e  traiui- 
initt«'<l  by  ioHulation  alone.  WhiUt  the  rifxulting  iii>-i-hanical 
stre.sscH  will  b<*  considerable  they  will  \)v  <\mie  dwarfed  by  the 
short-circuit  streHtw-M  when  the  tornbinwl  um'ontro!!«il  |>ower 
of  a  large  station  would  ho  iruitautaneou.Hly  thrown  U{jon  the 
s'^ator  insulation  of  the  defective  niarhim*. 

As  we  cannot  disfH-n.s^*  with  in.Hulation  and  know  of  nothing 
stronger  than  that  now  usM.  what  is  <-learly  d»-Hirable  i»  to 
support  it  in  the  most  solid  manner  jK>«wible,  viz.,  by  the 
continuous  winding  slot.  When  that  ha.s  U-en  done,  finality 
has  been  reached,  as  the  insuLtion  in  compniwion  is  as  strung 
as  the  copper  it  surround.s. 

The  Di.ssipatiox  of  Heat. 

Consequent  upon  the  high  spi'ed  of  niwlern  machines  and 

their  compact  design  are  two  int|Mjrtant  results  from  the 
operator's  pomt  of  view.  The  amount  of  heat  to  dissipate 
t)er  cubic  inch  of  material  is  considerable  and  the  proportion 
of  inflammable  in.sulation  built  into  the  machine  much  exceeds 
that  used  in  the  older  slow-speed  plant. 

As  the  heat  on  air-cooled  machines  mu.st  be  dissipated  by 
air,  a  medium  of  light  weight  and  low  specific  heat,  the  amount 
required  is  considerable,  viz.,  about  KX)  cubic  ft.  p**r  minute 
for  every  kilowatt  of  internal  loss,  for  a  unit  of  20,«JtJ0  kw., 
the  amount  of  cooling  air  is  about  90,(KJ0  cubic  ft.  per  minute, 
requiring  an  air  duct  about  60  sq.  ft.  cross  sectional  area. 

The  collection  and  cleaning  of  such  large  quantities  of  air 
is  troublesome  and  its  correct  distribution  throughout  the 
air  ducts  of  the  machine  is  not  under  the  control  of  the  user. 
Without  cleaning  or  filtering  the  air.  the  air  pa.ssages  of 
machines  would  become  choked  and  serious  over-heating 
would  occur.  The  hurricane  blast  of  air  inside  the  machine 
adds  considerablv  to  the  fire  risk,  as  a  fire  once  started  inside 
the  windings  is  immediately  swept  throughout  the  machine. 

Fire-Proof  Insulation. 

These  risks  are  well  known  and  many  remedies  have  been 
proposed.  The  most  obvious  is  that  of  using  a  fire-proof 
insulation.     Whilst  both  mica  and  asbestos  are  non-indam- 
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mable.  they  cannot  be  used  in  the  raw  state  and  must  be 
incorporatetl  with  comjiound  or  varni.sh.  and,  at  present,  no 
suitable  non-intlammable  insulation  is  known.  The  next 
solution  is  to  limit  the  air  supply  either  continuously,  by 
using  a  closed  air  water-cooled  circulating  system,  or,  on  the 
outbreak  of  firo,  by  electrically  oivrated  air  dampers.  Neither 
propo.sal  has  made  much  headway,  but  is  evidence  of  the 
fire  risk  of  modern  machines. 
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Watkr  Cooling. 
The  proposal  whicli  liolds  favour  at  the  moment  is  the 
closed  air  circulating  system.  The  hot  air  discharged  from 
the  machine  is  passed  through  a  water  cooler  on  the  condenser 
principle,  the  inside  of  the  tubes  having  a  supply  of  cold  water 
for  cooling  the  air.  The  proposal  to  cool  by  water  is,  of  course, 
a  very  natiiral  one,  as  the  cooling  capacity  of  water  is  so 
superior  to  air,  its  density  being  800  times  and  its  specific  heat 
four  times  greater,  the  exact  figures  being — 

cooling  capacity  1  cubic  ft.  water  ^ 
cooling  capacity  1  cubic^ft.  air      "~   ' 


stresses.  The  next  essential  feature  is  to  abstract  the  internal 
heat  in  the  most  efficient  manner  possible. 

Finally,  the  enclosing  of  the  conductors  with  their  insulation 
by  the  water  coolers  would  practically  render  the  machines 
fire-proof. 

There  are  other  subsidiary  features,  such  as  more  solid  stator 
cores,  increased  support  to  stator  teeth  and  side  support  of 
rotor  end  winding  loops,  which  should  also  be  considered  for 
amelioration. 

It  would  appear  logical  that,  whilst  a  change  of  method  of 
cooling  is  proposed,  advantage  should  be  taken  of  all  improve- 


FiG.  5. — Water-cooled  Rotor  with  Supports  to  End  Winding  Loops. 


The  application  of  water  cooling  to  rotors  has  been  put  to 
practical  use  by  Messrs.  C.  A.  Parsons  &  Company  (British 
Patent  16,986,  1914)  and  at  the  Carville  extension  all  five 
machines  of  10,000  kw.  have  water-cooled  rotors.  As  an 
interesting  coincidence,  a  similar  patent  application  was 
lodged  by  Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  for 
another  water-cooled  rotor  on  the  same  day,  17/7/14,  as 
Messrs.  Parsons,  but  does  not  appear  to  have  been  applied  in 
practice.  The  application  of  external  air  coolers  by  water 
has  been  proposed  by  many  designers,  more  particularly  for 
enclosed  air-tight  motors. 


ments  possible  in  the  machine  itself.  To  apply  water  cooling 
by  the  use  of  external  water  coolers  to  machines  of  present 
construction  is  but  the  first  step  towards  perfection.  Whether 
the  cooling  water  be  applied  to  external  water  coolers  or  to 
coolers  built  directly  in  the  machine,  makes  but  little  difference 
to  the  risk  of  water  leakage.  If  external  water  coolers  be  used, 
the  number  of  water  joints  at  the  tube  plates  must  be  very 
considerably  increased  and  packed  or  expanded  tube  joints 
cannot  be  so  sound  as  welded  joints.  Any  water  leakage 
outside  the  machine  would  at  once  be  swept  inside  the  windings 
by  the  blast  of  cooling  air,  whether  the  water  cooler  be  close 


Fig.  (). — Stator  with  Continuous  Supports}  to  Windings  and         Fig.  7.— Water-cooled  Supports  to  End  Windings. 
Core  Teeth. 


f  It  is  generally  considered  by  most  turbo-alternator  designers 
that  the  large  machines  of  the  future  will,  of  necessity,  be 
water-cooled.  It,  therefore,  becomes  of  considerable  interest 
to  consider  in  what  form  the  ai)plication  of  water  cooling  shall 
be  made  and  whether  it  is  not  possible  in  its  adoption  to 
eliminate  the  weak  features  which  exist  in  air-cooled  machines. 

Tin-;  Continuous  Winding  Slot. 
The  most  essential  improvement  is  the  development  of  the 
continuous  winding  slot  to  relieve  the  ins\ilation  of  all  bending 


to  the  alternator  or  as  remote  as  the  station  building  would 
allow. 

The  application  of  water  coolers  inside  the  machine 
and  in  the  form  of  coil  and  core  supports  is  indicated  in 
Figs.  5  to  8. 

The  idea  common  to  all  the  devices  is  the  continuation  of 
the  winding  slots  in  which  all  the  coils  ar^  tightly  clamped 
and  the  close  proximity  of  the  cooling  medium  to  the  material 
to  be  cooled.     Whilst  the  support  of  the  coils  and  the  effective 
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cooling  of  both  copper  and  core  will,  no  doubt,  be  granted, 
the  devices  offer  certain  objections,  viz.  : — 

(1)  Risk  of  water  leakage  ; 

(2)  Increased  surface  of  earthed  metal  in  close  jjroxiinity  to  the  high 
tension  windings  ; 

(3)  Difficulty  of  wraj)ping  niicanite  insulation  on  the  curved  end 
stator  windings. 

These  objections  are  quite  valid  and  will  be  considered  in 
■detail. 

In  the  case  of  rotor  cooling  the  water  pressures  encountered 
are  those  resulting  from  centrifugal  stresses. 

The  Joint  and  Leakage  Problem.s. 

Messrs.  Parsons  have  found  no  difficulty  with  expanded 
tube  joints  when  subjected  to  these  pressures  ;  fusion  welded 
joints  would  reasonably  appear  to  be  more  reliable  still.  The 
joints  between  the  end  coil  supports  and  the  rotor  core  could 
be  made  with  heavy  spigots  and  substantial  packing,  methods 
used  in  hydraulic  practice  for  pressures  of  3,000  lb.  per  square 
inch  and  upwards.  The  leakage  problem,  at  first  sight,  might 
appear  to  be  more  serious  in  the  con.struction  of  the  stator 
cooling  devices.  The  water  pressures  to  be  resisted,  however, 
are  more  moderate,  probably  less  than  100  lb.  per  square  inch, 
and  again.st  such  pressures  reliable  fusion  welded  joints  are  of 
easy  construction.  The  best  construction  would  be  seamless 
joints  throughout,  this  ideal  can  be  closely  approached  by 
two  methods.  Arc  welding  is  practically  the  deposition  of 
volatilised  metal  on  the  weld  and  virtually  is  the  growth  of 
.seamless  metal. 

■Projections  holding  coils  iu  position^ 
Group  of  four  end  connections 


(a) 


Water  passagres 


Fig.  8. — Slot  fok  Foir  End  Winding  Conductors. 

A  second  method  is  that  of  electro-deposition  of  metal  from 
an  electrolyte  in  rapid  motion.  This  method  is  one  now  in 
•commercial  use  for  the  construction  of  seamless  vessels.  A 
combination  of  the  two  methods  could  be  adopted  to  give 
joints  as  reliable  as  a  solid  rotor  core.  At  present  most 
generating  stations  contain  fusion  welding  on  either  high 
pressure  steam  pipes  or  boilers  subjected  to  more  severe 
conditions  than  those  proposed,  and  generally  no  trouble  is 
encountered  with  them. 

With  the  steady  increase  of  steam  pressures  and  superheats 
this  class  of  steam  joint  will  increase  as  soft  packed  joints 
between  the  various  lengths  of  piping  will  be  impracticable, 
welded  and  caulked  joints  must  be  substituted  whether  they 
are  liked. or  not,.  If  welded  joints  are  found  practicable  for 
these  severe  conditions  their  use  for  the  internal  alternator 
coolers  should  give  rise  to  no  misgivings.  The  additional 
precaution  of  a  substantial  seal  of  sound  electro-deposited 
metal  would  render  the  joints  thoroughly  reliable. 

Certainly  a  more  substantial  and  more  mechanical  con- 
struction would  be  possible  than  that  of  any  form  of  external 
air  cooler  now  manufactured  with  expaiuled  or  packed  tube 
joints. 

The  HaefleV  Wrap. 

The  most  reliable  form  of  stator-bar  insulation  at 
2:)resent  known  is  the  Haetley  Wrap,  built  up  of  mica,  pa{)er 
wrapping  and  a  binding  gum.  By  tight  mechanical  wrapping 
whilst  hot  the  whole  mass  is  worked  up  into  practically  a 
seamless  homogeneous  mass.  This  insulation  can  be  best 
worked  upon  straight  solid  conductors,  it  is  also  applied  to 
straight  laminated  bars  provided  the  component  condiU'tors  can 
be  firmly  held  together  during  the  wrapping.  The  insulation 
can  be  further  combined  with  a  metallic  wrapping  beneath  the 
external  insulating  layers  with  the  object  of  the  equalisation 
of  electrical  stress  throughout  the  insulation  and  the  better 
■conduction  of  heat.     Insulation  of  this  character  is  hard  and 


impervious  with  the  eliiiiitiation  of  air  <.-ll-.  and  Ia  a  very 
superior  heat  (onductof.  It  is  very  strony  und»-r  coinpre.s.sion 
but  very  brittle  under  bending  streH»e« ;  for  a  continuous 
winding  slot  it  i.s  the  ideal  i adulation. 

SoMK  Working  Detail.s. 

By  a  modification  of  the  wrapping  tools  with  narrow  steam- 
heated  rollers  and  by  applying  the  insulation  in  narrow  strips, 
a  continuou.s  wrap  can  be  work«?d  on  the  straitiht  bar  and  the 
continuing  curved  end  connectors.  The  end  joints  b«twe«'n 
the  two  layers  of  conductors  must  be  hand-in-sulated  and,  if 
desired,  supplemr-ntary  micanite  insulation  can  be  applied 
clamped  on  the  conical  fae.-y,  of  the  coil  .sup[K>rt.s,  U|X)n  which 
insulation  the  insulated  joints  may  lie.  The  conductors  can 
be  finally  vvfdgfd  in  position  whnn  hot  and  pliable  by  pa.ssing 
steam  through  the  cooling  fh-ments  during  winding.  Whil-st 
in  this  condition  the  whol»-end  turn.s  could  be  impregnated 
with  suitable  comjjound  giving  a  .seal  im[>er\ious  to  damp  and 
dust  and  preventing  surface  creeping. 

The  Effect  of  Vibratiox  ox  Life. 

When  consideration  is  given  to  long  life  of  turbo-alternators 
the  effect  of  vibration  mast  be  reckoned  with.  Generally  its 
effects  on  the  alternator  are  masked  by  other  influences,  but 
certain  failures  can  be  directly  traced  to  vibration.  If 
analogies  are  sought  in  other  exampl»>s  of  engineering  that  of 
steel  pulleys  is  a  striking  one.  When  such  pulleys  are  fixed 
on  shafting  wholly  rope-  or  belt-driven  a  life  of  40  years  and 
upwards  is  commonly  experienced.  If  the  shafting  be  driven 
by  toothed  gearing  vibration  is  set  up  caiLsing  the  steel  rim^ 
of  the  pulleys  to  break  away  from  the  heads  of  the  wrought- 
iron  spokes  rivetted  into  them,  even  when  the  pulleys  are 
remote  from  the  gearing  causing  the  disturbance. 

The  life  of  the  pulleys  is  then  found  to  be  reduced  from 
40  years  to  20  years  and  even  to  10  years  with  gearing  having 
defective  teeth ;  this  reduction  of  life  has  been  clearly  traced 
to  vibration,  other  factors  being  eliminated.  When  dealing 
with  alternators  the  alternating  force*  are  generally  of  the 
same  periodicity  as  the  current,  but  the  mutual  attractions 
and  repulsions  of  conductors  of  the  same  and  different  phases 
have  a  periodicity  of  double  the  frequency. 

The  failures  on  alternators  which  can  be  definitely  traced  to 
vibrating  forces  are  the  breaking  of  core  teeth  and  of  the 
spacing  fingers  maintaining  the  core  air  spaces.  More  recently 
another  type  of  vibrating  trouble  has  been  found  with  large 
stator  bars  having  laminated  conductors.  Owing  to  the 
spring  of  the  separate  conductors,  the  micanite  wrap  was  not 
as  tight  as  desirable,  and  the  mutual  current  attraction 
between  the  conductors  and  their  natural  elastic  spring  set  up 
destructive  vibration  within  the  wrap,  which  after  a  few 
months  working  gradually  ground  the  mica  to  |X)wder  and 
cut  through  the  wrap. 

The  rough  analogue  of  the  steel  pulley  i.<  a  forcible  illus- 
tration of  the  destructive  character  of  vibrating  forces.  The 
obvious  renu'dy  is  that  of  more  solid  cores  and  better  clamping 
of  the  conductors  in  place  when  the  insulation  is  hot  and 
pliable  and  thorotigh  impregnation  with  heavy  compound 
tilling  up  p.U  t-.paces  between  the  conductors  and  between  the 
comi)leted  bar  and  its  insulation. 

Troubles  Increase  with  Size  of  Undertaking. 

The  troubles  described  have  usually  Iven  experienced  with 
electrical  systems  of  some  magnitude.  An  alternator  working 
alone  on  an  isolated  system  may  give  no  trouble  throughout 
its  naturally  short  lift* ;  the  same  machine  when  a  unit  of  a 
large  system  may  be  subjected  to  the  shocks  of  the  entire 
station  and  fail,  the  first  time  a  short  occurs.  Generally  the 
troubles  described  have  been  experienced  with  many  different 
types  of  plant  from  3,tX)0  kw.  to  Ti.OWkw.  connected  to 
systems  of  30.tXX)  kw.  to  oO.OlX)  kw. 

The  size  of  the  undertaking  is  the  measure  of  the  destructive 
forces  to  be  resisted  when  the  power  gets  out  of  control;  the 
mechanical  stresses  set  up  increase  as  the  square  of  the  current. 

The  scale  of  the  undertakings  in  the  past  has  begun  to 
make  us  realise  that  a  quiescent  conductor  when  passing  a 
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heavy  current  possesses  peculiar  mechanical  properties.  The 
future  electrical  systems  of  this  country  will  be  measured  by 
single  units  of  -40.000  kw.  to  50.000  kw.,  and  power  stations 
of  250,000  kw.  and  upwards.  When  a  short  in  or  near  such 
stations  occurs  the  destructive  energy  set  up  will  be  appalling, 
and  machines  constructed  on  present  lines  cannot  be  expected 
to  meet  such  buffeting  with,  impunity ;  their  scale  of  design 
has  been  that  of  the  present  30,000  kw.  to  60,000  kw.  period. 
The  internal  heat  to  be  dissipated  from  such  machines  will 
be  of  such  a  character  that  air  cooling  will  prove  quite  in- 
adequate, whilst  the  frequent  air  spaces  which  would  be 
necessary  would  give  a  comparatively  weak  vibrating  structure 
against  vibratory    forces  of   considerable   magnitude.     With 


every  improvetnent  possible  we  come  down  to  the  bed-rock  fact 
that  the  huge  mechanical  forces  to  be  handled  in  future  develop- 
ments must  be  transmitted  through  mechanically  weak  insulation, 
in  effect  the  weak  insulated  stator  bars  are  the  driving  members 
of  the  alternator  quite  as  much  so  as  the  coupling  bolts. 
However  the  problem  of  the  construction  of  large  machines  of 
the  future  is  examined .  one  is  driven  to  the  inevitable 
conclusion  of  the  continuous  winding  slot  combined  with 
water  cooling. 

Once  the  end  in  view  is  reaUsed  the  initial  difficulties  of 
construction  will  be  easily  overcome ;  they  are  insignificant 
compared  with  those  successfully  surmounted  during  the  past 
10  years  of  electrical  progress. 


Recent  Tendencies  in  Cable  Manufacture. 


Bf  h.  savage. 


THE  importance  of  the  electrical  transmission  of  power  is 
evidenced  by  the  enormous  growth  of  electric  supply 
undertakings,  the  widening  of  the  areas  of  distribution, 
and  the  elimination  of  self-contained  or  isolated  power  plants. 
The  utilisation  of  natural  forces,  such  as  waterfalls,  or  the 
desirability  of  placing  generating  plant  near  a  coal  supply 
with  a  view  to  economy,  necessitates  some  reliable  m.eans  of 
conveying  or  transmitting  power  to  the  distant  point  of 
distribution  or  consumption. 

A  further  demand  for  such  means  of  transmission  is  called 
for  by  the  interchange  of  sup]ily  among  various  generating  or 
distributing  stations  by  a  process  of  linking  them  up.  Present 
practice  in  electrical  power  distribution  has  been  arrived  at 
by  a  process  of  evolution  beginning  with  the  use  of  conductors 
for  telegraphy. 

Aerial  Construction. 
The  simplest  form  of  conductor  is,  undoubtedly,  the  bare 
wire  supported  in  the  air  upon  suitable  non-conductors,  and 
this  form  is  one  of  the  earliest  adopted,  its  use  in  telegraph 
construction  being  common  in  all  countries. 

Aerial  construction  for  power  work  has  been  generally 
adopted  in  America  and  the  Colonies,  and  is  common  on  the 
European  Continent,  but  is  exceptional  in  this  country.  It 
is  interesting  to  note  that  while  there  has  been  recently  a 
gcadual  increase  in  aerial  conductors  here,  mainly  in  open 
country,  in  America  it  has  been  found  necessary  to  resort  to 
underground  cables  to  a  considerable  extent  in  the  neighbour- 
hood of  towns  and  cities. 

Relative  Merits  and  Demerits. 
The  two  distinct  methods  are  therefore  gradually  conver- 
ging into  a  combination,  and  transmission  engineers  instead 
of  being  divided  into  two  opposite  camps,  underground  versus 
overhead,  are  recognising  the  relative  merits  and  demerits  of 
each  system,  according  to  the  circumstances  of  each  case  with 
regard  generally  to  electrical  and  financial  considerations,  but 
more  especially  to  the  nature  of  the  route  through  wliich  the 
transmission  line  must  pass. 

U.S.  Tendency  Towards  use  of  Caf.lk.';. 
The  Journal  of  tlie  British  Institution  of  Electrical 
Engineers  and  articles  in  the  Technical  Press  show  that  lately 
more  attention  is  being  directed  to  aerial  lines  in  '^reat  Britain. 
It  was  formerly  customary  to  turn  to  the  American  Press 
and  the  transactions  of  the  American  Institute  of  Electrical 
Engineers  for  information  with  regard  to  overhead  work. 
The  latter  contained  many  excellent  i)apers  and  discussions 
on  both  experimental  and  well-established  i)ractice,  based 
on  unicpie  exjjerience,  but  articles  oji  underground  cable  work 
were  conspicuous  by  their  absence.  During  the  last  few  years 
however,  under  pressure  of  the  necessity  of  resorting  to  cables, 
■  considerable  attention  has  been  directed  to  underground 
work,  and  ])a])ers  on  the  subject  have  appeared  in  the 
Journal.     A  perusal  o(  these  clearly  shows  tluit  our  American 


friends  have  experienced  difficulties  and  encountered  problems, 
which  have  been  already  met  and  largely  overcome  by  British 
cable  engineers  at  a  much  earlier  stage. 

It  is,  however,  only  fair  to  state  that  the  problems  have 
been  attacked  with  characteristic  American  energy,  aided  by 
the  resources  which  modern  scientific  knowledge  and  appa- 
ratus supply,  and  the  stage  between  experiment  and  sound 
practice,  at  least  in  high  pressure  cable  work,  is  probably  a 
shorter  one  than  in  Europe  where  cables  were  gradually 
evolved  from  low  to  "high  pressure,  and  being  used  at  an  early 
date,  scientific  methods  and  apparatus  for  controlling  manu- 
facture and  use  were  not  so  highly  developed. 

While  claiming  that  British  cable  engineers  or  manufacturers 
have  little,  if  anything,  to  learn  from  the  "'  other  side  "  it 
behoves  the  former  to  maintain  that  lead  which  circumstances 
of  time  have  given  them  in  the  maintenance  of  a  sound  trans- 
mission system,  and  the  latter,  by  a  combination  of  experience 
with  modern  scientific  research,  to  retain  their  high  place  in 
the  world's  markets. 

Cables  Require  Most  Attention  in  this  Country. 

While,  as  pointed  out  above,  there  is  a  tendency  to  con- 
formity of  practice  in  both  continents,  yet  at  the  same  time, 
owing  to  differences  in  geographical  conditions  and  density  of 
population,  aerial  lines  are  almost  certain  to  preponderate  in 
America,  and  underground  cables  in  Great  Britain.  The 
ratio  of  the  cost  of  underground  cables  to  the  total  cost  of  a 
power  system  will,  on  the  average,  be  greater  in  this  country, 
and  cables  therefore  merit  a  fuller  measure  of  attention. 

Aerial  conductors  have  the  great  advantage  of  rapid  con- 
struction, and  what  is  more  important,  low  cost.  There  are, 
however,  manv  disadvantages  connected  with  their  use. 
Being  exposed  to  the  weather  they  are  liable  to  damage, 
causing  interruptions  in  supply  and  constituting  a  danger  to 
the  public. 

Combination  of  Advant.ages. 

With  a  view  to  combining  the  advantage  of  the  aerial  system 
with  the  safety  of  the  underground  many  attempts  have  been 
made  to  use  uncovered  conductors  under  the  surface.  Copper 
strip  supported  on  insulators  in  ducts  or  trench(^s  have  been 
extensively  tried,  but,  with  one  or  two  isolated  e.xcoptions, 
have  been  abandoned 

Persistent  attempts  have  been  made  by  inventors  to  produce 
a  svsten\  of  underground  conductors  as  an  alternative  to 
continuously  insulated  and  protected  cables.  In  one,  the 
conductors,  plain  or  lightly  insulated  to  prevent  contact,  were 
supjiorted  on  solid  insulators  in  cast  iron  troughs  which  were 
filled  with  oil.  In  another,  plain  conductors  were  simply 
embedded  in  bituminous  compound  in  troughs.  Although 
possessing  theoretical  advantages  neither  system  has  survived 
th(>  trusts  of  practical  use  and  tinu\  These  facts  illustrate  our 
dei)i'udence  upon,  and  emj)hasi.ses  the  inijiortance  of,  cables  as 
a  feature  in  the  electric  transmission  of  power. 
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The  earliest  tyi)e  of  cable  was  a  conductor  covered  with 
some  form  of  semi-flexible  dielectric  with,  as  in  telegraphy, 
the  earth  as  a  return  conductor.  The  use  of  a  second  cable 
for  the  return,  the  placinj^  of  two  conductors  in  one  sheath, 
and  the  provision  of  cables  with  three  conductors  for  the  three- 
wire  system  naturally  followed,  while  the  coming  of  two-phase 
and  three-phase  systems  produced  a  variety  of  cables  to  meet 
the  peculiar  demands. 

A  Committee  of  the  Cable  Makers'  Association  in  1899 
crystallised  the  somewhat  varyinj^  {)ractice  of  different  makers 
by  fixing  standards  for  sections  of  copper  conductors,  thick- 
nesses of  dielectric,  sheathings  and  armourings,  and  n^cognising 
vulcanised  rubber,  impregnated  jute  and  paj)er  as  dielectrics, 
lead  as  a  sheathing,  and  strips  or  tapes  of  steel,  or  a  ring  cf 
round  steel  wires,  as  armourings  for  power  cables. 

A  review  of  the  subs(MiU('nt  twenty  years'  practice  shows  how 
good  a  foundation  was  then  laid,  and  enables  a  forecast  to  be 
made  of  future  developments. 

Dimensions  Standardised. 

The  dimensions  have  been  adopted,  subject  to  slight  modi- 
fications, by  the  British  Engineering  Standards'  Association, 
and  incorporated  in  numerous  specifications,  and  no  appre- 
ciable departure  is  likely  to  be  made  unless  British  engineers 
are  prepared  to  accept  a  lower  factor  of  safety,  or  margin  of 
test  pressure,  than  they  have  hitherto  required,  although 
Continental  practice  permits  of  a  lower  factor  with  consequently 
smaller  and  cheaper  cables. 

Copper  is  still  without  a  serious  rival  as  a  conductor.  Impreg- 
nated jute  has  practically  drop])ed  out  as  a  dielectric,  except 
for  a  few  low-pressure  cables.  Vulcanised  rubber  has  a  con- 
siderable field  for  light  and  medium  cables,  and  for  service 
work,  but  only  to  a  limited  extent  for  high-pressure  work,  and 
there  is  a  distinct  tendency  to  eliminate  it  as  far  as  possible  for 
the  higlier  pressures  ;  a  policy  which  cannot  be  condemned. 

Impregnated  Paper  r.  Vulcanised  Bitumen. 
Impregnated  paper  has  proved  its  value,  being  used,  to  an 
enormous  extent,  for  all  pressures  and  conditions,  and  it  is  the 
only  really  reliable  and  satisfactory  dielectric  for  extra  high 
pressures.  There  is  no  indication  of  its  being  supplanted,  at 
least  until  the  ideal  dielectric  for  which  the  industry  has  been 
searching  for  years  is  discovered.  The  only  serious  com- 
petitor is  vulcanised  bitumen,  which,  being  a  speciality  at  the 
time  of  the  CM.  A.  Committee,  referred  to  above,  has  emerged 
into  an  article  of  general  manufacture  and  use.  Its  rise  is 
mainly  due  to  the  extension  of  electricity  in  the  mining  industry. 
Being  neutral  to  the  peculiar  moist  conditions  in  mines,  inde- 
pendent of  a  heavy  sheath,  semi-tiexible,  and  not  requiring  the 
skilled  care  of  »  hydroscopic-dielectric,  it  found  acceptance 
among  colliery  managers  when  electrical  work  was  only  a  side 
issue.  Further,  owing  to  the  changing  conditions  of  the  mines, 
seams  are  worked  out  and  abandoned,  and  the  permanence  of 
a  public  transmission  is  not  anticipated.  Although  also 
adopted  for  public  i-ervices  it  has  not  yet  been  honoured  by 
"  standardisation  "  although  that  may  shortly  become  desir- 
able, if  not  imj)erative. 

Paper  Insulated  Cables  in  Mines. 
In  the  early  days  of  electricity  in  mines,  certain  manufac- 
turers urged  the  adoption  of  j)aper  and  lead  cables  without 
effect,  but  with  the  raising  of  the  standard  of  construction  and 
maintenance  of  colliery  installations,  consequent  upon  the 
operation  of  the  Home  Ofhec  Regulations,  there  is  a  tendency 
to  put  in  the  best  obtainable,  and  it  is  probable  that  in  the 
near  future,  above  ground,  shaft  and  main  distribution  cables 
will  be  paper  insulated  and  lead  sheathed,  bitumen  being  u.-<ed 
for  the  less  important  cables  up  to  the  roail  end  boxes. 

Sheathing  and  Armouring. 

Lead  is  still  the  sheathing  "  par  excellence  "  and  the  occa- 
sional failures  due  to  corrosion  or  crystallisation  only  serve  to 
illustrate  the  enormous  extent  to  which  the  electrical  industry 
is  dependent  upon  it.     Steel  strip  armouring  is  still  satisfactory 


v  luTi  longitudinal  strength  i»  not  f-wential.  Round  wire 
armouring,  an  inheritance  from  th«?  «ubf:-nr:n.'  cable,  con- 
tinue-- to  justify  its  ••.xi.stence.  The  narr«  -trip,  or  »o- 
called  segmental  wir*^  favoured  on  th«-  '  r-  — Idoni 
called  for  in  this  country. 

Jute  in  various  formi  an  a  b^-ddinpfor  nim  n  pr^  —r 

the  armouring  n-mains.    In  nubmarine  telegraph  ci.  <;« 

(ufKjn  which  th<'  use  of  jute  i.H  bawd)  strifjis  of  woN-n  .lava* 
vere  gradually  superseded  by  a  serving  of  yarns.  The  recent 
tendency  in  underground  cable.s  in  to  discard  the  s^-rving  of 
yarn  in  favour  of  canvas  ta|*e.  A  thorough  saturation  of  all 
external  fibrous  materials  with  preservative  comfKiunds  i«  a 
distinctive  featun-  of  mrAi-rn  cabl.?«,  especially  .^ince  the  prac- 
tice of  some  large  suj)ply  engineern  is  to  lay  cables  direct  in  the 
grounfl  without  <rMbedding  them  in  troughs  filled  with 
compound.  ^ 

Gradi.vo  Little  Used. 

The  steady  rise  in  working  pressure.sjfrom  3,000  to  30.000 
volts  has  not  produced  any  dra.stic  change  in  cable  materials 
but  has  been  met  by  a  certain  increa.se  in  thicknes.s.  greater  care 
founded  on  experience,  in  manufacture,  and  a  reduction  in  the 
ratio  of  test  to  working  pressure,  a  policy  not  inconsi:it*'nt  with 
other  branches  of  engineering  work. 

Grading  of  the  dielectric  to  minimi.se  the  potential  gradient 
of  stress  in   the  dielectric,*  although   prai-tised   to  a  limited 
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extent,  has  not  yet  fultilK'd  the  anticijutions  of  its  authors. 
Although  learned  professors,  with  the  aid  of  logarithms  and  an 
arrav  of  svmbols  demonstrated  that  a  high  pressure  conductor 
coulil  be  insulated  with  tihns  or  thin  laminae  of  dieUvtric,  the 
hard  fact  renuiins  thit  ciibles  have  to  be  con.structod  in  work- 
shops with  commercial  mat^Mials.  and  practice  is  oiilv  able  to^ 
approximate  to  theory. 

DiSAPPEARANt  K    OF     "   HoLLOxV  "    CABLES. 

It  is  worthy  of  note  tliat  there  is  a  gradual  di.<ap|  vara  nee  ui 
the  large  single  core  cables  with  hollow  centres,  which  were 
promiueiit  some  years  ago  when  single  phase  alternating 
current  was  in  the  ascenilant,  and  which  were  desi'^ned  to  laini- 
mise  the  so-called  "  skin  effect."  This  is  due  to  two  principd 
causes.  The  iiurease  of  working  pressures  jH'rmitteii 
smaller  conductors  for  the  same  }H)wer.  although  this  \va& 
[uutly  counter-!»alanced  by  the  rovi,sion  of  the  B.O.T.  regu- 
lations, allowing  more  power  to  bo  transmitted  over  a  single 
main  feeder.  The  "  skin  effect  "  being  much  less  with  the 
smaller  conductor,  there  was  less  need  for  the  hollow  centre 
The  secoJid  and  chief  cause  i-  the  lower  frequency  of  alter- 
nation now  used.  With  th-'  early  frequencies  of  133  and  1(X> 
cycles  per  second  the   "  skiu  ellcct  "  was  appreciable,  but  with. 
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later  froquoncy  of  50  and  the  more  recent  25  cycles,  it  is  negli- 
gible. Thisniakesforincreasedefficiency  in  the  cable,  with  the 
further  advantage  of  lower  hysteresis  and  other  losses.  The 
diagram  Fig.  1  shows  the  reduction  of  the  ratio  of  alternating 
current  to  direct  current  resistance  at  the  lower  frequencies. 
Protection. 

Following  the  work  of  Mr.  Leonard  Andrews  (Journal  I.E.E. 
Vol.  XXVII..  p.  487,  and  Vol  XXXII.,  p.  901)  considerable 
attention  has  been  devoted  to  protective  devices  for  cutting 
out  or  isolating  faulty  feeders  ^vithout  disturbing  the  network, 
especially  with  regard  to  three-phase  supply,  which  is  of 
primary  importance. 

One  of  the  earlier  methods  (A)  (Fig.  2)  which  has  been  in  vogue 
several  years  was  a  small  auxiliary  or  pilot  cable  in  conjunction 
with  the  necessary  relays,  laid  alongside  the  main  cable,  which 
does  not  call  for  special  treatment.  Later  methods  aim  at 
incorporating  the  protective  principle  in  the  main  cable  itself, 
which  is  of  special  construction. 

One  method  (B)  consists  in  dividing  each  conductor  (or 
phase)  into  two  equally  conducting  portions  (usually  on  the 


diagonally  oppo.site  cores  forming  the  parallel   paths  for  each 
of  the  three  phases. 

A  recent  method  (G)  is  a  return  to  (A)  with  a  specialised 
form  of  auxiliary  or  pilot  cable,  but  w^hich  still  involves  no 
modification  of  the  main  cable. 

Others  with  small  pilot  wires  in  the  main  conductors  are 
largely  a  return  to  old  Continental  practice,  and  call  for  little 
comment. 

Time  Test  the  Criterion. 

It  is  almost  impossible  to  decide  upon  the  relative  merits  of 
the  different  schemes  until  each  has  stood  the  test  of  time  and 
W'Orking  conditions,  especially  as  a  judgment  must  be  based 
not  on  the  cables  only,  but  upon  the  system  of  relays,  switches, 
&c.,  of  which  the  cable  forms,  however,  an  important  part. 
The  statements  of  inventors  alone  are  insufficient,  especially 
when  supported  by  claims  for  incidental  advantages,  such  as 
diminished  dielectric  stress, greater  heat  dissipating  surface, &c., 
without  recognition  of  the  fact  that  these  at  least  might  be 
obtained  otherwise.  Broadly  it  may  be  stated  that  A  and  G 
use  a  main  cable  of  standard  construction.     B  presents  some 
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Fig.  2. — Sections  of  Cables  for  Protective  Sy.'^tems. 
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concentric  system),  the  current  passing  through  dift'erential 
relays  and  over  the  two  parts  in  parallel.  This  system,  which 
is  now  fairly  well  known,  has  been  used  to  a  considerable 
extent,  even  up  to  30,000  volts,  and  has  been  adopted  in 
America. 

In  another  (C)  two  or  more  separately  insulated  co])per 
strips  are  placed  over  the  cable  proper  before  the  lead  sheath  is 
applied. 

A  system  (D)  in  which  the  cable  ])roper  is  surrounded  by  a 
<'opper  sheath  lightly  insulated  from  the  lead  sheath,  although 
designed  i)rimarily  for  detecting,  by  tests,  any  damase  or  defect 
in  the  lead,  has  been  also  associated  with  relays  devices  for 
])rotectiiig  the  network. 

A  later  one  (E)  employs  in  addition  to  the  sheath  in  (D) 
=a  triangular  copper  centre  common  to  the  three  cores,  which 
are  thus  T)artly  surrounded  by  cond  acting  screens 

A  still  latf^r  one  (F)  is  a  modification  of  (B).  and  emplovs 
six  ordinary  cores  arranged  in  the  usual  svnvnetrical  fashion 


dithcuities  which  have,  hovvever,  been  surmounted.  C  and  D 
involves  the  iiitroduction  of  conducting  parts  not  necessary 
for  the  transmission  of  power,  and  F  is  hardly  economical  in 
the  disposition  of  materials.  Some  of  them  disturb  the 
normal  distribution  of  potential  betAveen  the  conductors. 
IMauufacturers  are  of  opinion  that  the  maximum  of  reliability 
can  be  best  assured  by  simplicity  of  construction  and  a  mini- 
mum nun\ber  of  separate   elements. 

Experience  and  a  reference  to  electrical  patents  shows  that 
the  industry  has  passed  through  waves,  or  phases,  of  inventive 
activity  in  different  directions,  and  it  appears  that  recent 
years  have  provided  a  period  of  protective  cable  inventions. 
There  are,  however,  already  indications  of  a  reversion  to  first 
])rinciples,  and  it  is  probable  that,  in  the  near  future,  main 
cables  will  be  designed  simply  to  fulfil  their  normal  function, 
viz.,  the  transmision  of  power,  and  any  protective  or  dis- 
crin\inating  device  will  be  entirely  subsidiary  and  external  to 
them.  ' 
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The  Storai^e  Battery  in   Relation  to  Power 

Supply  Schemes. 


Uy    A.    K. 

ABOUT  18  months  ago  Mr.  E.  C.  McKinnon  presented  a 
valuabk- Paper  to  the  Institution  of  Electrical  Enj^ineers 
on  the  subject  of  lar<j;e  batteries  for  power  [)ur poses.* 
That  Paper,  and  the  discussion  that  took  place  at  the  various 
centres  of  the  Institution  where  it  was  read,  show  clearly  that 
the  electrical  storage  battery  has  by  no  means  exhausted  its 
field  of  usefulness,  in  spite  of  the  general  adoption  of  high- 
tension  or  extra-high-tension  three-phase  alternating-current 
generators,  and  steam  turbines  whose  reliability  and  capacity 
for  overloads  were  undreamt  of  in  the  early  days  of  public 
supply.  How  far  it  will  maintain  its  place  in  the  scheme  of 
things  when  the  whole  country  is  covered  by  a  network  of 
extra-high-tension  alternating-current  mains,  fed  by  a  limited 
number  (whether  it  be  16  or  100)  of  super-generating  stations, 
remains  to  be  seen. 

The  Operation  of  Auxiliaries. 
There  is,  however,  one  niche  that  it  is  pretty  sure  of  being 
called  upon  to  fill.  The  power  station  that  depends  upon  its 
own  current  to  drive  its  own  auxiliaries,  and  even  light  its 
own  boiler  house  and  engine  room,  will  sooner  or  later  meet 
with  the  inevitable  shut-down,  and  the  consumers  will  be  left 
wondering  why  it  takes  so  long  to  resume  supply.  Of  course, 
the  linking-up  with  a  common  network  of  mains  provides 
some  safeguard  against  this  contingency,  but  the  security 
attained  with  a  good  storage  battery  at  the  generating  station 
itself  is  far  ahead  of  that  given  by  a  supply  from  another 
station  received  through  the  very  switchboard  where  the 
trouble  may  have  occurred.  Such  a  battery  is  not  neces- 
sarily of  very  great  size — it  is  wonderful  how  few  of  the 
motor-driven  station  auxiliaries  are  absolutely  essential  to  a 
start-up  after  a  shut-down — but  it  is  essential  that  it  shall  be 
absolutely  reliable,  and  instantly  available  in  emergency. 
As  examples  of  the  capacity  considered  necessary  in  such 
batteries  in  modern  stations  may  be  quoted  : — 

Bolton  Corporation,  Back  o'  th'  Bank  Station,  430  ampere-hours  at  tho 

1-hour  rate. 
L.  &  Y.  Railway,  Clifton  Junction  Power  House,  250  ampere-hours  at 

the  I -hour  rate. 
Birmingham  Corporation,  Nechells  Power  House,  000  ampere-hours  at 

the  1-hour  rate. 

Details  of  Arrangement. 
Where  reliability  is  of  such  paramount  importance,  it  is 
probably  desirable  that  the  battery  should  be  in  lead-lined 
wood  boxes  and  not  glass  containers ;  although  with  the 
modern  system  of  using  wood  separators,  which  will  hold 
enough  electrolyte  to  maintain  continuity  of  circuit  for  a  con- 
siderable time,  the  risk  of  a  broken  glass  container  is  not  so 
alarming  as"  it  was  when  a  broken  box  meant  a  disconnection 
in  the  battery  through  the  loss  of  the  acid.  With  wood  boxes, 
then,  the  cells  should  be  arranged  back  to  back  and  the  plates 
connected  by  solid  lead-burning  to  substantial  channel  bars. 
This,  while  it  makes  it  a  longer  job  to  disconnect  an  entire  cell, 
enables  any  single  plate  to  be  cut  out  for  renewal  and  the  new 
plate  burned  in  again.  Sim])le  lead-burning,  such  as  this, 
can  nowadays  be  done  by  most  battery  room  attendants,  even 
without  an  elaborate  hydrogen  generator  and  bellows,  by 
means  of  a  hand  "  arc-burnins  "  outfit.  If,  however,  glass 
containers  are  used,  it  is  desirable  that  the  entire  cell  should 
be  easy  of  removal,  so  that  a  broken  box  may  be  replaced  by 
a  new  one  without  loss  of  time.  In  this  case  the  plates  are 
best  burnt  or  cast  up  to  separate  bars,  with  lugs  at  each  end  of 
the  bar,  and  lead-covered  bolts  and  nuts  to  couple  the  lugs  of 
adjacent  cells.  As,  however,  there  is  always  a  liability  of  the 
nuts  working  slack  in  time,  and  so  causing  heating  and  jjossibly 
fusion  of  the  lugs,  it  is  a  wise  precaution  to  tip-burn  the  lugs 
and  so  provide  a  low  resistance  path  for  the  current  in  addition 
to  the  contact  path  provided  by  the  bolts.     This  tip-burning 

*  See  The  Electrician,  Vol.  LXXX.,  p.  892. 
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can  be  quickly  cut  through  with  a  hack  saw,  and  nee<l  not  be 
renewed  until  after  the  battery  is  in  Rervire  again. 

Attention  to  such  detaiU  as  th«M?  in  the  d»^i«ni.  and  subse- 
quent regular  attention  to  the  charging  and  'ig.  and 
the  maintenance  of  the  electrolyte,  make  th-  '.  or  a* 
it  is  sometimes  called  "  exciter,"  battery  at  a  jwwnr  hoUAe 
absolutely  reliable  and  a  standby  of  imi>ortance  at  one  of  the 
mo.st  vital  .spots  in  a  power  supply  system. 

The  Battery  in  the  Slb-Statiox. 

This  in  itself  would  not  seem  to  justify  the  extravagant 
hopes  of  those  who  have  devoted  time  and  money  to  the 
perfecting  of  .storage  batteries.  Even  in  the  early  days  qf 
small  direct-current  stations  the  battery  played  a  more  import- 
ant part  than  that  of  standby  to  the  exciter  bus-bars  ;  and 
now  in  the  immeasurably  greater  field  of  power  distribution, 
it  is  being  called  upon  to  do  very  similar  work  to  that  which 
it  has  done  in  the  past.  The  only  difference  lies  in  the  point 
at  which  its  help  is  applied.  So  long  as  the  power  hou**'  was 
a  "  central  "  station,  it  was  both  convenient  and  economical 
to  place  the  battery  there.  Now  that  the  word  "  central," 
if  it  applies  at  all.  refers  only  to  the  relation  of  the  generating 
station  to  its  sub-stations,  it  is  in  the  sub-stations  that  the 
larger  batteries  can  be  of  most  use,  and  it  is  there  that  they 
are  more  commonly  placed. 

In  a  sub-station  in  a  continuous-current  network  the  storage 
battery  is  a  valuable  standby,  as  well  as  an  efficient  peak-load 
controller.  The  charging  ■  urrent  can  be  distributed  over  a 
considerable  number  of  hours,  although  the  discharge  is 
available  at  a  high  rate  representing  for  a  short  time  a  reserve 
of  kilowatt  capacity  far  in  excess  of  the  carrying  capacity  of 
the  feeder  from  the  generating  station. 

Recent  troubles  through  shortage  of  coal  supplies,  dirty 
and  unsuitable  coal,  insufficient  generating  plant,  and  even 
labour  disputes,  have  shown  that  supply  stations  cannot  yet 
afford  to  despise  the  help  of  storage  batteries  in  emergencies, 
which  are  much  more  nearly  normal  conditions  now  than  they 
were  before  the  war. 

The  Birmingham  Scheme. 

Of  the  manv  large  schemes  now  in  hand  in  this  country  of 
which  anv  particulars  have  as  yet  been  made  public,  that  of 
the  Birmingham  Corporation  jirovides  one  of  the  bt'st  examples 
of  the  use  of  storage  batteries.  In  Birmingham  they  hav 
now  either  in  use  or  in  course  of  erection  two  sub-station 
batteries  each  of  6.0(X)  amperes  capacity  for  one  hiur  ;  three 
of  2,000  amperes  for  one  hour  :  and  some  five  or  six  of  5(.W  to 
600  ampere-hours.  These  capacities  may  bear  a  very  <mall 
ratio  to  the  total  output  of  the  plant,  but  the  same  i.s  true  of 
the  ■■  peak  "  units  with  which  they  are  called  uj>on  to  deal — 
those  peak  units  which  have  for*  hI  so  many  central  stations 
during  the  past  two  winters  to  call  upon  their  customers  to 
restrict  their  demamls  at  certain  hours. 

So  long  as  tiie  electrical  supply  business  is  a  local  adair. 
where  the  aggrieved  would-bo  consum  r  can  grumble  at  his 
own  Town  Council  and  borough  officials,  or  even  enter  into 
their  difficulties  and  sympathise  with  them,  this  quc-itiou  of 
keeping  denumds  of!  the  peak  can  be  dealt  with  reasonably. 
When,  however,  the  local  generating  station  becomes  a  did- 
tributing  station  only,  very  little  sympathy  will  Ih'  wasted  on 
the  department  which  fails  to  supply  shop  windows  or  cinemas 
— not  to  mention  factories  with  electricity  at  whatever  hour 
of  the  day  or  night  those  particular  consumers  desire. 

B.\TTERiEs  A  Necessity  in  Future  Development. 
With  the  highly  concentrated  direct -current  supply  net- 
works already  in  existence  in  so  many  of  our  chief  cities,  it 
seems  probable  that,  as  is  being  done  in  Birmingham,  large 
storage  batteries  will  have  to  be  put  down  in  the  heart  of  the 
demand,  to  act  primarily  perhaps  as  a  standby  against  brief 
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iuterrii})tions  of  supply,  but  secondarily  as  a  peak  load  reserve 
of  power  for  extraordinary  occasions  when  a  few  additional 
kilowatts  would  make  the  diiTerence  between  restricting 
su])])lies  and  carrying  through. 

Eeduction  of  Labour  Costs. 

There  is  another  aspect  of  the  battery  question  which 
•deserves  attention.  During  the  past  few  years  costs  and 
prices  have  risen  enormously,  but  there  are  few  cost  curves 
-which  show  as  sharp  a  rise,  and  as  little  indication  of  a  down- 
ward turn  to  come,  as  does  that  representing  the  cost  of  labour. 
Any  small  station,  therefore,  that  could  by  means  of  a  battery 
reduce  its  boiler  house  staff  (if  no  other)  from  three  shifts  to 
two,  would  do  well  to  look  closely  into  the  question  of  whether 
it  would  not  pay  to  do  so.  Later  on,  when  such  a  station 
becomes  the  fore-ordained  tributary  to  a  super-station,  the 
battery  will  not  represent  wasted  money,  even  though  the  onus 
of  keeping  the  mains  alive  on  light  loads  be  shifted  to  other 
shoulders. 

The  Battery  as  Standby\ 

As  the  large  power  supply  schemes  get  under  way,  one  after 
another  of  the  relatively  small  direct-current  generating 
stations  which  abound  throughout  the  country  will  be  faced 
with  the  problem  of  shutting  down  its  comparatively  inefficient 
plant  and  taking  its  supply  in  bulk  from  the  super-station 
high-pressure  mains.  In  such  a  case  there  will  be  tliose  who 
will  advocate  the  retention  of  the  old  plant  as  a  standby  in 
case  of  failure  of  the  supply.  No  matter,  they  will  argue,  if 
the  plant  is  inefficient  and  out  of  date,  since  it  will  only  be 
used  occasionally,  in  emergency,  and  the  units  it  will  be  called 
upon  to  generate  will  be  very  few.  Surely  in  a  case  of  this 
sort  it  is  worth  consideration  whether  better  results  could  not 
be  obtained  both  financially  and  from  the  point  of  view  of 
reliability  by  devoting  the  old  engine  room  to  the  new  rotary 
•converters  (or,  shall  we  say,  rectifiers?),  and  the  old  boiler 
house  to  a  modern  storage  battery,  which,  instead  of  call- 
ing for  apologies  for  its  inefficiency,  can  actually  increase 
the  efficiency  of  the  system  by  improving  the  load  factor. 

As  regards  usefulness  in  emergency,  of  course  the  storage 
battery  has  everything  in  its  favour.  The  old  boilers,  unless 
they  are  to  be  kept  continually  under  steam,  would  probably 
1)6  useless  until  long  after  the  supply  had  been  resumed. 
^Financially,  too,  the  battery  should  be  the  better  proposition. 
€ertainly  the  municipality  which  adopts  this  scheme  should 
be  able  to  secure  its  bulk  supply  on  better  terms  than  one 
which  simply  throws  its  peak  loads  into  the  common  melting 
pot  with  others,  without  taking  the  trouble  to  round  off  the 
■corners. 

The  Private  Consumer. 

What  applies  to  the  small  town  supply  system  applies  also 
to  the  large  private  consumer.  There  are  many  private  plants 
of  considerable  capacity, .electrolytic  works,  coal  mines,  rolling 
mills  and  others,  using  continuous  current,  and  which  would 
be  far  more  desirable  customers  for  the  super-stations  if  their 
load  curves  were  leveller.  Of  course,  there  are  other  means 
than  storage  batteries,  well  known  to  engineers,  for  achieving 
this  end,  and  the  deciding  factor  will  generally  be  the  financial 
test.  The  power-limiting  and  indicating  device  adoi)ted  on 
the  Chicago,  Milwaukee  and  St.  Paul  Railway  in  America 
appears  to  be  a  comparatively  inexpensive  arrangement,  well 
suited  to  the  work  of  controlling  the  load  factor  at  the  sub- 
stations. In  practice,  it  is  stated,  by  restraining  the  peaks, 
the  load  factor  is  brought  up  from  about  40  per  cent,  to  ap- 
proximately 60  per  cent.  It  is  questionable,  hdvever,  if  such 
a  system  is  applicable  to  a  public  supply  for  miscellaneous 
industrial  purposes  (including  lighting),  depending  as  it  does 
on  the  automatic  lowering  of  the  trolley  (or  distributor)  voltage 
at  the  sub-station  threatened  by  a  peak  or  overload.  At  any 
rate,  it  is  not  so  positive  a  remedy  as  the  calling  out  of  power 
held  in  reserve  after  being  accumulated  during  times  of  light 
load. 

The  Battery  in  Rail: /ay  Work. 
On  the  British  suburban  railways  so  far  electrified,  the  use 
of  continuous  current  at  600  volts,  or  thereabouts,  and  storage 


batteries  in  the  sub-stations,  seems  to  be  fairly  standard 
practice.  Thus,  the  London  &  North  Western  Railway  has 
some  10  or  11  sub-stations  equipped  with  batteries  of  1,500 
to  1,600  ampere-hour  capacity,  controlled  by  Entz  Reversible 
Boosters  ;  and  the  Central  London  and  Great  Western  Joint 
Railway  from  Ealing  to  Shepherd's  Bush  has  one  only  a  little 
smaller. 

Judging  from  the  enthusiastic  report  of  the  French  mission 
to  America  on  railway  electrification  in  favour  of  the  high 
tension  continuous-current  system  employed  on  the  C.  M.  & 
St.  P.  Railway,  it  seems  possible  that  British  main-line  elec- 
trification may  also  employ  continuous  current.  In  that  case, 
as  the  Lancashire  &  Yorkshire  Railway  (amongst  others)  has 
already  shown,  the  storage  battery  can  still  be  utilised  not 
only  as  a  peak-controller,  but  also  as  a  very  real  standby  in 
emergency.  The  difficulties  of  insulation  at  3,000  volts  (the 
pressure  employed  on  the  C.  M.  &  St.  P.  Railway)  can  be 
overcome,  just  as  the  circuit  breaking  and  commutator  diffi- 
culties have  been  overcome.  Already  the  L.  &  Y.  Railway 
is  using  1,200-volt  batteries  at  its  Victoria  and  Radcliflte  sub- 
stations on  the  Manchester  and  Bury  system,  and  with  proper 
attention  to  details,  and  to  the  protection  of  the  attendants, 
there  is  no  insuperable  difficulty  in  giving  equally  safe  and 
reliable  batteries  at  the  higher  standard  voltage. 

Mr.  McKinnon,  in  his  Paper  mentioned  above,  referred  to 
the  1,200-volt  batteries  of  the  Stockholm-Saltsjobaden  Rail- 
way, and  pointed  out  that  there  the  dry  Swedish  climate 
tends  to  simplify  the  question  of  insulation.  No  such  ex- 
planation is  forthcoming  in  the  case  of  the  Manchester  batteries, 
and  if  the  1,200-volt  batteries  give  no  trouble  here  it  is  reason- 
able to  suppose  that  the  "  humid  atmosphere  "  bogey  is  over- 
rated. 

The  Battery  Locomotive. 

Railway  electrification  will  tend  to  the  general  adoption 
of  storage  batteries  in  another  direction.  The  battery  loco- 
motive has  of  late  years  become  a  sound  and  practicable 
machine,  and  in  any  general  system  of  electrification  it  is 
certain  to  be  employed  for  many  purposes,  such  as  shunting 
at  termini  and  in  goods  yards.  On  the  small  branch  lines,  also 
where  the  infrequent  service  will  not  warrant  the  cost  of 
electrical  overhead  and  permanent  way  equipment,  the 
battery  locomotive  will  be  able  to  deal  with  the  service,  and 
draw  its  charge  from  the  main  system,  to  the  benefit  of  the 
latter' s  load  factor.  Such  locomotives  are  already  in  use  on 
several  of  the  British  railways,  including  the  North  Stafford- 
shire, the  Lancashire  and  Yorkshire,  and  the  Midland,  and 
in  other  countries — notably  Germany— their  use  is  now  very 
general.  Of  course,  the  work  of  a  shunting  locomotive  is 
arduous,  but  storage  batteries,  whether  of  the  nickel-iron- 
alkaline  ov  lead-acid  type,  are  now  available  which  can 
and  do  successfully  cope  with  the  demands  made  upon  them  ; 
and  the  storage  battery  will  as  surely  displace  the  coal-fired 
shunting  loco  as  it  is  even  now  displacing  the  horse-drawn 
goods  lorry,  and  the  man-power  platform  truck. 

Advances  in  Design. 

Equally,  in  the  matter  of  stationary  batteries,  accumulator 
manufacturers  of  this  country  have  shown  that  they  can 
produce  reliable  batteries  of  very  large  capacity  suitable  for 
either  '"  peak  load  "  or  "  stand-by  "  use.  There  are  at  least 
three  fairly  distinct  types  of  plate  from  which  to  choose,  and 
the  details  of  box  construction,  plate  suspension,  connecting 
lugs,  insulation,  and  so  forth,  have  shown  a  marked  advance 
in  recent  years.  The  use  of  wood  separators,  for  example, 
has  now  become  standard  practice  in  large  stationary  batteries, 
and  one  has  only  to  look  at  the  record  of  the  British  Sub- 
niarine  Service  in  recent  years  to  realise  that  accumulator 
manufacture  in  Britain  has  kept  abreast  of  the  times.  There 
seems  no  reason  to  suppose,  therefore,  that  if  larger  schemes 
call  for  larger  capacities,  or  higher  voltages,  whether  for 
power  supply  systems  or  railway  electrification,  the  accu- 
mulator manufacturers  will  be  able  to  meet  all  reasonable 
requirements. 
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Recent  Electric  Vehicle  Proiiress. 


ll>     F.    AVION. 


THE  economy,  reliability  and  other  well-known  advantages 
of  the  electric  cominerrial  vehicle  are  to-day  beyond 
question.  Tliey  have  been  proved  to  the  hilt  by  the 
experience  of  many  large  users,  and  the  Motor  Press,  till 
ref^ently  indissolubiy  wedded  to  j)etrol  and  steam,  are  now 
constrained  to  admit  the  superiority  of  the  electric  in  the 
sphere  which  is  jjeculiarly  its  own,  i.e.,  delivery  and  other 
service  in  urban  and  Hul)url)aii  areas.  Indeed,  some  of  these 
journals  have  become  (piite  enthusiastic  and  paint  in  glowing 
tints  the  great  future  which  is  oi)ening  out  for  electric  road 
transport. 

Electric  Vehicles  and  the  Eight-Hour  Day. 
As  Major  Whittington,  the  manager  of  Messrs.  Maple  & 
Company's  transport  department,  has  recently  pointed  out, 
the  advent  of  the  eight-hour  day  has  so  restricted  the  utility 
of  horse  haulage  that  the  latter  is  no  longer  a  paying  pro- 
position. Motor  transport  is  certain,  in  consequence,  to 
become  universal.  The  soaring  cost  of  fuel  for  the  internal- 
combustion  engine,  not  to  s])eak  of  the  extremely  heavy  co.st 
of  keeping  in  repair  vehicles  fitted  with  this  type  of  motor,  is 
all  the  while  giving  a  greater  and  yet  greater  advantage  to  the 
simple,  clean,  reliable  and  econoniical  ''electric."  Steam 
vehicles  may  for  a  while  continue  to  be  used  in  urban  districts 
for  heavy  loads,  but  a  great  increase  in  their  nuniber  in  such 
service  would  seem  out  of  the  question  since  the  awakening 
of  the  public  to  the  injurious  effects  upon  health  of  air  pollu- 
tion in  our  towns  and  cities  will  undoubtedly  bring  about,  in 
course  of  time,  legislative  restrictions  upon  the  use  of  any 
power-propelled  vehicle  which  gives  oflt  smoke  or  noxious 
gases.  The  petrol  vehi(;le  cannot  be  exculpal^'d  in  this  matter 
of  air  pollution  as  the  state  of  the  atmosphere  in  the  main 
thoroughfares  of  the  metropolis  on  any  windless  day  will  bear 
witness.  The  entire  replacement  of  the  horse  by  the  adoption 
of  petrol  or  steam  haulage  on  a  large  scale  is,  from  the  public 
health  point  of  view,  unthinkable.  Fortunately,  in  these 
matters,  the  economic  factor  is  the  determining  one  in  the 
choice  of  the  method  to  be  employed,  and  in  the  replacement 
of  horse  ha\Uage  in  urban  service  there  can  be  not  the  slightest 
doubt  that  the  electric  is  the  destined  universal  substitute. 

Lack  of  Charging  Facilities  the  Drawback. 
Why  then,  it  may  be  asked,  if  the  advantages  of  the  electric 
vehicle  are  so  great  and  manifest,  are  there  not  more  in  service  ? 
The  answer  is  the  lack  of  charging  facilities  and  the  difficulty 
of  obtaining  vehicles  due  to  the  present  limited  output  of 
those  firms  which  are  building  them.  The  latter  obstacle  is 
in  gradxial  process  of  removal,  but  in  regard  to  charging 
facilities  it  must  regretfully  be  admitted  that  electric  supply 
undertakers  have,  with  some  exceptions,  been  somewhat 
wanting  in  enterprise.  London,  than  which  there  is  no  finer 
or  more  promising  field  for  the  employment  of  the  electric 
vehicle,  is,  with  some  exceptions,  sadly  lacking  in  public 
charging  garages,  and  speaking  generally,  for  here  again  there 
are  some  notable  exceptions,  it  is  the  electric  supply  companies 
which  have  shown  the  lerst  inclination  to  cater  for  this  class 
of  business.  It  is  difficult  to  understand  the  frame  of  mind 
which  will  concentrate  upon  i)ushing  the  cooking  and  heating 
business,  which  inevitably,  sooner  or  later,  makes  costly 
extensions  to  plant  and  mains  necessary,  while  neglecting 
entirely  the  cultivation  of  the  electric  vehicle  business.  The 
latter  can  be  built  up  without  lu^cessitating  any  additional 
plant  or  mains,  for  ])roperly  handled,  the  vehicle  charging  load 
can  be  confined  to  otf-})eak  night  hours  with  a  highly  beneficial 
effect  upon  the  load-factor  of  the  supply  system  and  conse- 
quently upon  the  cost  of  production. 

Ample  Charging  Facilities  a  Necessity. 

The  electric  vehicle  will  not  be  eniployed  to  the  maxinuim 

extent  possible  until  charging  facilities  upon  an  ample  scale 

are  available  in  every  locality.     Unless  it  is  to  a  big  prospective 

user  who  will  be  likely  to  employ  such  a  number  of  vehicles 


as  will  make  it  |iay  to  inntali  a  bpecial  chargiug  plant,  it  is  of 
little  avail  for  an  electric  HUpply  undertaking  to  pn-ach  "  elec- 
tric vehicl<*H  "  in  it.4  district  unh-sH  it  can  .say,  V'm  buy  the 
vehicle  and  we  will  care  for  it  and  charge  it."  It  i.s  rarely, 
however,  that  a  )K;s.Hible  large  u.ser  can  be  prevai!*-*!  '!'«m  to 
put  down  hi.s  own  charging  plant-  -UAUally  he  d-  ake 

a  trial  of  one  vehicle  at  the  outHet.     There  i.s  n-  y  in 

persuading  him  to  make  that  trial  if  the  electnc  supply  au- 
thority is  in  a  position  to  take  care  of  the  vehicle  each  night 
and  to  hand  it  over  to  the  driver  each  tnorning  ready  charge^l 
for  the  day's  work. 

L.O.B.  Opposinox  Removed. 
Up  to  now  there  has  been  some  excu.se  for  any  •  -.  the 

part   of   individual    municipal   electric  supply   .-.  -   to 

provide  garaging  and  chartrins  facilities  becaa*'-  -  they 

could  pay  for  the  cost  of  building.s  for  this  pur;<>-'  "it  of 
revenue  the  money  needed  could  not  be  obtained,  the  erstwhile 
Local  Government  Board  being  unwilling  to  sanction  loans 
for  such  work.  Fortunately,  things  have  changed,  and  with 
the  appointment  of  the  Electricity  Commissioners  wider  and 
more  enlightened  views  are  prevailing  in  matters  concerned 
with  the  development  in  this  country  of  things  electrical. 
The  Commissioners  have  made  it  clear  that  they  are  anxious 
to  encourage  to  the  fullest  possible  extent  the  use  of  the  electric 
vehicle,  and  to  this  end  they  are  prepared  favourably  to  con- 
sider applications  for  borrowing  powers  for  the  erection  and 
equij)ment  by  electric  supply  undertakers  of  electric  vehicle 
charging  garages,  where  not  only  the  vehicles  belonging  to  the 
local  authority  but  those  belonging  to  outside  cu.stomerj  may 
be  charged  and  housed.  The  Ipswich  Corj)oration  is  the  first 
local  authority  to  be  granted  borrowing  powers  under  this 
head,  and  there  is  in  course  of  construction  alongside  the 
power  station,  to  supplement  the  existing  temporary  accommo- 
dation secured  by  screening  off  a  portion  of  the  tramway  body- 
building and  wood-working  shop,  a  garage  Si)  ft.  by  60  ft., 
which  will  accommodate  about  2i  large  commercial  vehicles. 
It  is  to  be  hoped  that  with  the  sweeping  away  of  what  was. 
until  recently,  a  serious  difficulty  in  the  way  of  providing 
charging  facilities  and  hou.^ing  for  electric  vehicles,  many 
municipal  electric  suj)ply  authorities  will,  without  undue  delay, 
take  steps  to  give  ""  electric  vehicle  ser\ice  "  and  so  tap  a  new 
and  very  remunerative  class  of  business. 

Electric  Vehicle  Construction. 

It  is  significant  that  the  construction  of  commercial  electric 
vehicles  in  this  country  has  been  taken  up  by  some  of  the  best 
known  and  most  experienced  firms  of  mechanical  engineers. 
The  first  in  the  field  was  the  firm  of  Ransomes.  Sims  &  Jefferies, 
of  Ipswich,  who  have  laid  out  a  special  factory  for  *he  purpose. 
Then  came  Messrs.  Richard  Garrett  &  Sons,  of  Leiston.  The 
General  Vehicle  Company  have  recently  allied  themselves 
with  an  old  established  engineering  firm,  whose  well- 
equipped  works  are  near  Birmingham,  where  Messrs.  Edison 
Accunxulators  have  also  estabUshed  a  factory  for  building 
"  electrics.*"  Other  firms  also  building  this  class  of  auto- 
mobile are  Electromobile  (Leeds).  Ltd..  and  Xewton  Bros. 
(Derby),  Ltd.,  the  latest  to  enter  the  busine.^s  being  Messrs. 
Clayton  &  Shuttleworth,  of  Lincoln.  An  enormous  demand 
is  springing  up  for  that  small  and  handy  transjx)rt  nxachine 
known  as  the  electric  indu.strial  truck.  The  majority  of  the 
above-named  firnus  are  building  these  vehicles,  in  addition  to 
the  road  type  of  vehicle,  while  such  firms  as  British  Electric 
Vehicles,  Ltd.,  of  Southport.  The  Indiarubber.  Gutta  Percha 
&  Telegraph  Works  Co.,  of  London,  and  the  Roadcraft  Engineer- 
ing Co.,  of  Liverpool,  are  specialising  in  their  construction. 

The  vehicles  turned  out  by  the  leading  British  makers  are 
umjuestionably  superior  in  many  resjvcts,  and  certainly  in 
no  detail  inferior  to  the  best  examples  that  have  been  sent  over 
here  by  American  firms.  There  is,  therefore,  no  excuse  now 
for  purchasing  foreign-built  commercial  electric  vehicles. 
The  2-ton  model  appears  to  be  the  smallest  at  present  supplied 
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by  British  makers,  but  there  is  undoubtedly  a  demand  for 
vehicles  of  half  a  ton  and  of  1-ton  carrying  capacity,  and  it  is 
known  that  at  least  one  British  firm  has  designs  under  way  for 
such  vehicles.  It  is  possible  that  a  small  vehicle  of  the  three- 
wbeel  type,  capable  of  carrying  about  5  cwt.,  would  find  a  ready 
sale  among  fishmongers,  butchers,  grocers  and  other  trades- 
men, provided,  of  course,  that  charging  and  garaging  facilities 
were  available.  Three-wheel  electrics  were  being  imported 
into  this  country  from  Germany  in  1913-14,  and  were  sold 
under  the  name  of  the  "  Torpedo  "'  electric  cars.  They  were, 
however,  of  somewhat  cnule  design,  not  too  well  made  and, 
moreover,  were  fitted  with  a  flat  plate  type  of  German  lead- 
acid  battery  which  did  not  apparently  have  a  very  long  life. 

When  speaking  of  three-wheelers,  one  may  mention  as 
significant  the  fact  that  the  firm  that  for  some  years  specialised 
in  building  the  three-wheeled  petrol  engined  delivery  vehicles, 
of  which  so  many  are  to  be  seen  on  the  London  streets,  has 
lately  added  a  fourth  wheel  to  their  design  for  these  little  cars. 
It  may  be,  therefore,  that  a  four-wheel  light  delivery  car  is 
practically  as  cheap  to  manufacture  as  the  three-wheel  type  ; 
it  is  unquestionable  that  from  the  point  of  view  of  tyre  repair 
and  changing  as  well  as  of  stability,  the  latter  has  important 
advantages  over  the  former. 

Advantages  of  the  Two-Motor  Design. 

In  regard  to  the  design  of  the  ordinary  commercial  electric 
vehicle,  it  is  safe  to  predict  that  the  two-motor  arrangement 
w'ill  come  more  and  more  into  vogue  in  view  of  the  important 
advantage  which  it  has  of  eliminating  the  differential,  a  piece 
of  mechanism  which  is  most  expensive  to  construct  and  upon 
which  the  effects  of  wear  and  tear  are  somewhat  severely  felt. 
Another  advantage  of  the  two-motor  arrangement  is  that  it 
makes  possible  the  series  parallel  method  of  control  with  the 
accompanying  greater  economy  in,  the  consumption  of  elec- 
trical energy  during  the  process  of  acceleration. 

Roller  Chain  Drive  the  Best. 

It  would  seem  to  be  established  that  the  most  satisfactory 
and  efficient  drive  to  the  road  wheels  is  by  roller  chain,  at  any 
rate  for  the  heavier  class  of  vehicle.  It  is  rumoured  that  at 
least  one  of  the  large  firms  building  petrol  commercial  vehicles 
is  seriously  contemplating  a  return  to  this  method  of  "  last 
stage  "  transmission  in  place  of  the  live  axle  with  worm  or 
bevel  gear  drive.  The  roller  chain  has  the  advantage,  along 
with  its  sprocket  wheels,  of  being  readily  renewed,  while  being 
easily  adaptable  to  different  requirements  as  to  gear  reduction 
ratio.  If  chains  are  properly  fitted  and  periodically  removed 
for  cleaning  and  soaking  in  an  oil  bath,  a  comparatively  high 
transmission  efficiency  is  maintained.  At  one  time  it  was 
considered  a  desirable  thing  to  provide  oil  and  dust-tight 
chain  cases.  Those  who  have  had  vehicles  fitted  with  chain 
cases  have  sooner  or  later  come  to  the  conclusion,  as  the  result 
of  experience,  that  they  are  best  dispensed  with.  Not  only 
do  the  sides  of  the  case  act  as  sounding  boards,  magnifying 
any  small  noise  that,  as  the  result  of  wear,  may  come  from  the 
chain,  but  the  case  sooner  or  later  gets  knocked  out  of  shape 
when  it  fouls  the  chain,  and,  ceasing  to  be  dust-tight,  forms  a 
pocket  for  the  lodgment  of  dirt. 

The  use  of  a  single  chain  as  the  reducing  and  transmission 
gear  between  the  road  wheel  and  the  motor  would  necessitate 
a  comparatively  slow  speed  motor  which  would  be  heavy  and 
would  not  have  so  good  an  overall  efficiency  as  a  smaller  and 
lighter  machine  running  at  a  comparatively  high  speed.  Thus, 
in  most  comnu'rcial  types  of  electric  vehicle  there  is  a  double 
reduction  between  the  motor  and  the  road  wh^el,  the  first 
transmission  from  the  motor  bein^  in  the  form  of  either  s])ur 
gearing  or  a  silent  toothed  chain,  the  gear  or  chain  running  in 
an  oil-tight  case. 

Recent  Passenger  Car  Designs. 
In  the  cas"  of  the  passenger  car,  the  two- motor  arrangement 
is  not  so  easy  to  ap[)ly  and  the  modern  vehicles,  which,  as  yet, 
are  mostly  built  in  America,  follow  conventional  ])etrol  car 
practice,  being  ])rovidc(l  with  a  single  motor  driving  through 
a  cardan  shaft  and  single  reduction  bevel  or  worm  gear  on  to 
a  live  axle  of  either  the  full  or  part  floating  type,  the  nose  of 


the  motor  being  spring-supported  from  the  chassis  frame. 
Two  interesting  departures  from  this  general  type  are  being 
developed  in  the  United  States,  but  it  remains  to  be  seen 
whether  in  practice  they  will  bring  to  realisation  all  the  ad- 
vantages which  their  designers  claim  for  them.  The  cars 
referred  to  are  those  known  as  the  "  Dey  "  and  the  "  Stein- 
metz." 

In  these  two  types  an  effort  is  made  to  reduce  the  weight  of 
the  motor,  and  at  the  same  time  to  raise  the  overall  efficiency, 
by  a  radical  departure  from  the  usual  design  of  motor.  Both 
designs  also  render  possible  the  elimination  of  the  differential. 
The  departure  referred  to  consists  in  arranging  that  what  is 
usually  the  stationary  part  of  an  electric  motor,  namely,  the 
field  magnet  frame,  shall  also  revolve,  but  in  an  opposite 
direction  to  that  in  which  the  armature  rotates.  Thus,  while 
the  relative  speed  between  the  armature  conductors  and  the 
magnetic  field  may  be  doubled,  the  mechanical  ratio  of  speed 
reduction  between  the  motor  and  the  driving  wheels  is  not 
increased.  This  principle  is  not  new,  but  the  details  embodied 
in  the  "  Dey  "  and  "  Steinmetz  "  motors  are  at  once  novel 
and  ingenious.  One  element  of  the  motor  drives  the  road 
wheel  on  one  side  of  the  car,  while  the  other  rotating  element 
drives  the  other  road  wheel,  a  reduction  gear  intervening  in 
each  case.  The  motor  and  reduction  gears  are  incorporated 
in  the  rear  axle  housing  in  the  "  Dey  "  design,  the  total  weight 
of  the  rear  axle,  including  motor,  being  given  as  only  100  lb. 
for  a  two-seater  car. 

The  Steinaietz  Car. 

In  the  Steinmetz  system^  the  motor  and  the  reduction  gears 
are  connected  at  right  angles  to  the  back  axle,  but  fixed  directly 
to  the  housing  of  the  latter.  The  chief  novelty  lies  in  the 
ingenious  use  of  a  single  accumulator  cell  connected  in  parallel 
with  the  series  field  winding  of  the  motor.  The  resistance  of 
the  field  winding  is  made  such  that  with  normal  load  on  the 
motor  the  drop  in  pressure  across  the  field  winding  is  equal  to 
the  voltage  of  the  accumulator  cell,  and  under  these  conditions 
no  current  flows  into  the  latter.  If,  as  when  starting  or 
ascending  a  gradient,  the  current  exceeds  the  normal,  the 
greater  pressure  drops  across  the  terminals  of  the  series  winding 
will  cause  a  charging  current  to  flow  into  the  field  cell.  On 
the  other  hand,  with  a  load  on  the  motor  below  the  normal, 
as  when  running  with  a  lightly  loaded  car,  or  on  a  very  good 
smooth  and  level  road  surface,  or  down  a  slight  gradient,  the 
current  through  the  motor,  and,  therefore  through  the  field 
winding,  will  be  so  small  that  there  will  be  a  drop  of  pressure 
across  the  latter  less  than  the  voltage  of  the  field  cell.  Under 
these  conditions  the  field  cell  will  discharge  through  the  field 
winding,  increasing  the  strength  of  the  field.  The  result 
claimed  for  this  arrangement  is  that  no  matter  how  the  load 
upon  the  motor  may  fluctuate,  the  field  strength  will  vary 
only  within  relatively  narrow  limits,  the  minimum  field  ex- 
citation being,  of  course,  that  due  to  the  discharge  of  the  field 
cell  alone.  The  motor  is  also  arranged  that  when  going  down 
hill,  it  acts  as  a  generator  when  the  speed  exceeds  a  certain 
limit  and  charges  the  battery.  A  flatter,  and,  from  the  point 
of  view  of  commercial  vehicle  needs,  a  more  satisfactory  motor 
characteristic  curve  is  obtained  by  this  method,  as  compared 
with  that  of  th':  ordinary  series  motor  which  also  shows 
the  regenerative  action.  Dr.  Steinmetz,  who  is  well  known 
throughout  the  world  as  the  consulting  electrical  engineer  to 
the  General  Electric  Company  of  America,  summarises  the 
advantages  thus  : — 

1.  The  speed  is  well  maintained  on  heavy  up  grades  and 
with  heavy  loads. 

2.  More  rapid  acceleration. 

3.  On  the  level  and  on  slight  down  grades  the  maximum 
speed  is  limited,  in  consequence  of  which  a  driver  cannot  race 
the  car. 

4.  The  usual  friction  brake  is  not  needed  excei)t  to  hold 
the  car  at  rest,  all  the  ordinary  braking  being  done  by  the 
regenerative  action  of  the  motor. 

5.  Less  waste  of  electrical  energy  in  the  series  field  winding 
with  large  currents,  thus  increasing  the  mileage  per  charge. 

It  may  be  mentioned  that  the  use  of  the  motor  or  motors 
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for  electric  braking  on  electric  vehicles  i.s  not  new,  one  of  the 
best  known  of  British  makes  having  from  the  first  made  it  a 
feature  of  their  designs. 

The  Battery  Qi:estion. 

Much  controversy  has  in  the  last  few  years  raged  round  the 
battery  question  where  electric  vehicles  are  concerned,  the 
claims  made  by  those  interested  in  the  "  nickel-iron-alkali  "' 
and  the  ''  lead-acid  "  types  often  causing  difficulty  to  a  pur- 
chaser in  deciding  which  to  adopt.  The  writer,  being  in  a 
position  to  take  an  impartial  view  in  these  matters,  and  being 
in  touch  with  many  users  of  both  types,  has  information 
additional  to  that  obtained  in  his  own  experience  of  the  running 
of  a  number  of  large  vehicles  at  Ipswich,  which  enables  him  to 
say,  without  hesitation,  that  where  reasonable  care  is  bestowed 
upon  the  charging  and  maintenance  of  the  batteries,  and  the 
district  is  only  moderately  hilly,  either  type  of  battery  will 
prove  equally  satisfactory  in  service  results  and  main- 
tenance costs.  Where  there  is  the  i)Ossibility  of  the  battery 
being  left  uncharged  for  long  periods,  or  where  there  will  be 
general  lack  of  care  in  seeing  that  it  is  fully  charged  each  time, 
then  the  advantages  undoubtedly  lie  with  the  first-named  type. 
But  it  must  be  remembered  that  even  that  type  is  not  immune 
from  serious  damage  through  mishandling,  the  most  serious 
danger  being  that  of  allowing  the  temperature  of  any  cell  to 
rise  above  the  limit  of  IIS^'F.  when  charging.  In  this  respect 
the  "  nickel-iron-alkali  "  battery  differs  little  from  the  "  lead- 
acid  "  type. 

In  hilly  districts  experience  shows  that  better  results  are 
obtained,  in  regard  to  average  vehicle  speed,  by  the  use  of  the 
lead-acid  type,  owing  to  its  lower  internal  resistance. 

The  de  Martis  Battery. 
From  time  to  time  statements  have  appeared  concerning 
a  new  type  of  "  lead-acid  "  battery  designed  by  an  Italian 
engineer,  Horace  de  Martis,  and  during  the  past  12  months 
a  factory  at  Bologna  has  been  working  upon  its  production. 
The  cell  is  of  the  ""  lead-acid  "  type,  but  it  is  claimed  that  by 
the.  use  of  a  special  paste  which  combines  extreme  hardness 
and  closeness  of  texture  with  great  porosity  the  formation  of 
lead  STilphate  is  prevented.  Sulphation  is  a  chemical  reaction 
which  in  the  ordinarv  lead-acid  cell  is  fundamental  to  its 


functioning,  whih-  having  ite  diBa<lvantai"-H  when  carehiF 
attention  is  not  fiven  to  the  charging  o|xrat;o[i.  It  in  said 
of  the  (U-  Marti.s  c<ll  that  it  may  b*-  < '  '    ^  :-.'.■ 

than  other  cells  :    that  it  can  take  a  H. 

discharge,  under  '»rdinary  working  condilioii.-.,  ,:.  ir.jiu  two 
to  three  hour.-j,  wliile  (jO  per  cent,  of  the  caj>acitv  mav  be 
replenished  in  from  20  to  3^)  niinut«'«.  A' fording  to  tho«e 
interested  in  the  .sale  of  the  battery  in  thw  fountry.  t*-',  ^rvle 
on  a  de  Martis  cell  at  the  Carnegie  In.stitute  at  1' 
cov.-red  the  full  charging  in  two  hours  on  22  occasioi 
injury  to  the  cell.  Other  advantages  claimed  include,  an  com- 
pared with  the  ordinary  types  of  lead-acid  hatterk"  :  Higher 
capacity  for  same  weight,  slightly  higher  voltajfe  on  dwcharge, 
and  increased  watt-hour  efficiency.  Such  a  battery  would 
undoubtedly  prove  of  great  advantage  in  the  development  of 
the  electric  vehicle  bu.siness  and  one  can  but  hope  that  inde- 
pendent tests,  carried  out  by  some  recognijied  and  impartial 
authority  in  this  country,  may  show  results  which  go  to  .sup- 
port the  rather  wonderful  claims  made  by  the  inventor.  It 
is  understood  that  a  factory  for  ihe  manufacture  of  the  de 
Martis  battery  will  be  in  operation  in  this  country  in  the  near 
future. 

The  A.S.SI.STAXCE  of  Undertaking.*  Essential. 

But  however  much  we  may  wish  for  further  improvementa 
in  batteries,  and  doubtless  they  will  come,  it  cannot  be  gain- 
-said  that  the  results  obtained  with  electric  vehicles  fitted  with 
the  two  best-known  existing  oatteries  are  such,  in  the  matters 
of  economy,  reliability,  simplicity  and  cleanliness,  as  to  mark 
out  a  very  big  future  for  that  class  of  automobile.  The  need 
of  the  moment  is  that  electric  supply  undertakers  should 
recognise  how  much  it  is  to  their  interest  to  assist  in  promoting 
the  use  of  the  electric  vehicle  by  hearty  proj>aganda  effort, 
but  more  especially  by  the  provision  of  proper  charging 
facilities.  It  is  also  desirable  that  manufacturers  should 
seriously  consider  the  question  of  standardising  upon  a  definite 
number  of  cells  not  only  for  road  vehicles,  but  also  for  indus- 
trial trucks,  and  that,  taking  the  long  view,  for  the  batterv 
exchange  system  will  come,  they  should  see  whether  it  is  not 
possible  to  standardise  two  or  three  sizes  and  desigiis  of  battery 
boxes  to  serve  this  end. 


The  Selection  of  Oil  Circuit  Breakers. 


By   W.   A.    COATES. 


UNTIL  a  few  years  ago  there  was  rarely  need  to  take  special 
care  in  selecting  oil  circuit  breakers,  especially  those  for 
sub-station  work.   Plants  were  of  limited  generating  capa- 
city, so  that  even  a  short  length  of  the  small  feeders  then  used 
sufficed  to  keep  the  possible  short-circuits  within  values  easy 
to  handle. 

Conditions"  have  changed.  Many  generating  stations  are 
interlinked  with  their  neighbours,  and  individual  plants  are 
of  very  large  capacitv.  The  area  of  feeders  used  is  also 
Jorrespondingiy  increased.  Under  these  conditions,  consider- 
able care  must  be  exercised  in  the  selection  of  main  station 
switches,  and  the  older  types  of  sub-station  switch,  which 
had  breaking  capacities  of  about  10,000/30,000  k. v. a.,  are  no 
longer  capable  of  universal  ai)plication. 

That  this  is  the  case  is  generally  recognised,  and  much 
attention  has  been  given  to  the  matter  both  by  power  station 
engineers  and  by  switchgear  builders.  Unfortunately,  we  still 
lack  definite  information  on  numy  points  affecting  the  breaking 
capacity  of  oil  switches,  and  also  in  regard  to  the  precise 
determination  of  the  value  of  short  circuit  at  any  point  on  a 
system. 

Breaking  Capacity. 

Concerning  breaking  capacity,  the  leading  makers  of  oil 
switches  have  all  had  opportunities  of  testing  their  apparatus 
under  service  conditions,  and  for  the  smaller  switches  at  any 
rate,  can  state  their  operating  limits  with  reasonable  certainty. 
Chances  for  testing  large  oil  switches  rarely  occur,  and  it  is 


probable  that  only  those  firms  who  build  generating  plant 
as  well  as  switchgear  have  been  able  to  carry  out  extensive 
tests  with  more  than,  say,  5.000  10,0(.K>  k.v.a.  of  generating 
plant. 

The  British  Engineering  Standards  Association  will  be 
issuintj  shortly  their  first  specification  for  oil  switches,  and  in 
this,  breaking  capacity  is  defined  in  the  following  terms  : — 

The  breaking  (interrupting  or  rupturing)  capacity  is  the  maximum 
kilovolt-anipercs  which  the  circuit  breaker  can  break  imder  prescribed 
coiulitii>ns,  at  stated  intervals,  a  sjHHitie<l  number  of  times. 

The  vahie  t>f  the  luaximmn  kilovolt-amperes  is  the  prvniuct  of  the 
rated  working  pressure  in  kilovolts.  and  the  '»r*ii«i/  cnrrenl  «/  lh<  fi»  ■  •' 
■M/rinitioii  of  the  cont'ict<,  nuiltiplied  by  I.  1-73  or  2  for  single  ph.i--  . 
tlir^c-phase,  or  two-phase  systems  rvspevtively. 

R.AI.S.  values  of  curivnt  and  pressure  shall  b?  taken. 

The  words  in  italics  will  be  noted.  When  a  generator  is 
short-circuited  the  current  instantly  attains  a  peak  value. 
from  which  it  dies  down  to  a  lower  sustained  short-circuit 
value.  All  oil  switches  have  a  certain  inherent  time  delav 
in  opening,  due  to  the  inertia  of  moxnug  pjirts.  and  even  in 
this  short  tinu'the  short-circuit  current  appreciably  diminishes. 
Thus,  in  the  case  shown  in  Fig.  1.  if  the  oil  switch  does  not 
open  till  point  A  is  reached  the  short-circuit  will  have  fallen 
to  half  its  peak  value.  The  time  interval  .-1  is  usually  about 
0-2  sec.  on  a  nu^dern  "  instantaneous  "  oil  switch.  One  maker 
who  stt  out  deliberately  to  reduce  this  tinxe  succeeded  in 
making  his  switch  contacts  part  in  a  trifie  under  1  10  sec. 

Most  makers  now  state  their  breaking  capacity  figures  in 
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the  manner  required  by  the  definition  quoted  above.  The 
American  method  of  rating  is  on  simihar  lines,  but  capacities 
are  stated  in  terms  of  amperes  at  the  time  of  separation  of 
the  contacts,  without  bringing  the  system  voltage  into  account. 

Peak  Value  the  Wrong  Rating  Basis. 

Occasionally  it  will  be  found  that  a  switch  rating  has  been 
based  on  the  result  of  actual  tests,  but  that  the  peak  value  of 
current  has  been  used.  This  is  clearly  wrong,  since  the  work 
which  the  oil  switch  has  to  do  depends  on  the  intensity  and 
duration  of  the  arc  at  the  instant  of  rupture.  Unfortunately 
the  figure  derived  in  this  way  from  peak  values  may  easily 
be  double  that  which  would  be  given  by  the  standard  method, 
and  the  purchaser  is  apt  to  be  misled  when  comparing  the 
guarantees  of  competitive  makers. 
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Time  From  Application  of  Short  Circuit 

Fig.  1. 

From  Fig.  1  it  is  clear  that  if  the  switch  operation  can  be 
delayed  from  A  to  B  the  value  of  current  which  must  be 
broken  will  be  considerably  reduced.  The  value  of  current 
and  the  shape  of -this  die-away  curve  depend  on  the  generator 
reactance,  the  type  of  machine  and  designs  adopted  by  the 
builder,  and  also  on  the  field  excitation  at  the  instant  the 
short-circuit  occurred. 

In  the  absence  of  specific  information  it  is  customary  to 
assume  that  the  machine  has  reactance  of  10  per  cent.,  and 
that  when  using  an  instantaneous  oil  switch  the  value  of 
short-circuit  current  has  died  down  to  six  times  normal  full 
load  by  the  time  the  contacts  pari;.  Further,  if  a  time  delay 
of  not  less  than  U-  sec.  be  introduced  the  short-circuit  current 


will  have  reached  a  sustained  value  of  three  times  normal  full 
load. 

Effect  op  External  Reactance. 

The  addition  of  external  resistance  or  reactance  in  series 
with  the  generators  serves  to  reduce  the  severity  of  a  short- 
circuit.  The  instantaneous  peak  value  of  the  current  is  pro- 
portional to  the  total  reactance  in  the  system,  including  that 
of  the  generator.  The  sustained  short-circuit  current  will  not 
be  reduced  to  the  same  extent,  and  the  precise  shape  of  the 
die-away  curve  is  difficult  to  determine. 

In  order,  at  least,  to  put  on  a  uniform  basis  the  means  for 
determining  the  value  of  short-circuit  current  to  be  expected 
under  given  conditions  the  two  leading  manufacturing  concerns 
in  America  held  a  conference  some  time  ago.  Tliis  resulted 
in  a  Paper  read  before  the  American  Institute  of  Electrical 
Engineers  ("  Trans."  A.I.E.E.,  1918,  Part  1,  p.  123,  "  Rating 
and  Selection  of  Oil  Circuit  Breakers,"  by  E.  M.  Hewlett, 
J.  N.  Mahoney  and  G.  A.  Burnham). 

In  this  Paper  it  was  proposed  that  the  values  in  the  following 
table  be  adopted,  until  such  time  as  further  investigation  may 
show  reason  for  a  change. 

The  percentage  reactance  used  in  this  table  is  based  on 
the  total  kilovolt-amperes  of  all  synchronous  machines,  and 
includes  both  the  internal  reactance  of  the  machines  and 
the  reactance  in  external  circuits  reduced  to  the  basis  of  total 
machine  capacity.* 

British  Switchgear  Practice  and  American  Experience. 

The  figures  which  have  been  used  by  at  least  one  of  the 
large  switchgear  manufacturers  in  this  country  conform  quite 
closely  to  those  given  in  this  table.  British  switchgear 
practice  in  the  past  has  frequently  benefited  by  American 
experience  on  their  larger  power  systems';  our  standard  speci- 
fication will  agree  in  many  respects  with  that^of  the^Americair 
I.E.E.,  and  it  appears  desirable  that  we  should  consider  care- 
fully whether  this  table  of  current  values  also  can  be  adopted 
for  general  use  in  this  country. 

The  calculation  of  possible  short-circuit  values  becomes  a 
very  complex  matter  on  systems  having  linked-up  networks. 
Certain  power  authorities  in  America  have  built  up  electrical 
models  of  their  networks  on  which  they  can  obtain  directly 
the  value  of  maximum  short-circuit  current  at  any  jjoint. 
Such  devices  are  naturally  expensive  and  can  only  be  a  paWng 
proposition  on  a  large,  complicated  and  rapidly  growing 
system. 

*  Thus  in  calculating  the  short  circuit  current  on  the  far  side  of  a 
2,000-k.v.a.  5  per  cent,  reactance  transtormer  served  by  1-5,000  k.v.a. 
generator  10  per  cent,  reactance  and  1-4,000  k.v.a.  generator  12  per 
cent,  reactance,  we  figure  as  follows  : — 

1-5,000  k.v.a.  generator    10%)        •„,     ,  ,    a  ^^r. ,  ,  ,/^  or./ 

1  ^  A/^A  1  i        loo/  f  equivalent  to  9,000  k.v.a.  at  10-8% 

1-4,000  k.v.a.  generator    12%  J    ^  "    "     /o 

1-2,000  k.v.a.  transformer 5%  equivalent  to  9,000  k.v.a.  at  22-5% 


Total  reactance  based  on  9,000  k.v.a. 


33-3% 
33-3  per  cent. 


Table  I. — Short-Circuit  Current  Factors. 


Reactance. 


Elapsed  time  in 

seconds  from  start' 

of  short  circuit 

0-05 
0-08 
010 
015 
0-20 
0-25 
0-30 
0-40 
0-50 
0-70 
100 
1  ■.-)() 
2-00 


10 


12% 


15  ", 


20% 


30% 


40% 


50^' 


60  % 


100%   i   125 


150  % 


Current  Factors  expressed  as  number  of  times  full-load  current. 


13-91 
11-78 
10-94 
9-10 
8-24 
7-55 
7-03 
0-27 
5-74 
4-99 
4-25 
3-03 
3-20 


11-16 
9-54 
8-89 
7-54 
0-80 
0-28 
5-88 
5-30 
4-91 
4-34 
3-77 
3-31 
2-98 


9-59 

0-6(? 

6-04 

403     1 

8-25 

5-27 

3-59 

7-68 

•  0-23 

4-97 

3-41 

6-57 

5-40 

4-38 

3-08 

5-97 

4-95 

4-06 

2-92  ■ 

5-54 

4-63 

3-82 

2-79 

5-19 

4-39 

3-67 

2-70 

4-74 

4-03 

3-40 

2-57 

4-40 

3-80 

3-23 

2-48 

3-93 

3-45 

2-98 

2-34 

3-47 

3-11 

2-73 

2-21     ' 

3  08 

2-82 

2-53 

2-10 

2-82 

2-63 

2-39 

203 

3-01 
2-74 
2-()3 
2-42 
2-30 
2-23 
2-18 
2-i0 
2-04 
1-96 
1-88 
1-81 
1-77 


2-40 
2-21 
2-13 
2-00 
1-92 
1-87 
i-84 
1-79 
1-75 
1-70 
1-65 
1-61 
1-58 


2-00 

1-58 

1-17 

0-92 

1-86 

1-50 

1-13 

0-90 

1-81 

1-46 

Ml 

0-89 

1-71 

1-41 

1-09 

0-89 

1-66 

1-38 

1-08 

0-88 

1-63 

1-36 

107 

0-88 

1-60 

1-34 

106 

0-88     1 

1-57 

i-:}2 

1-06 

0-87 

1-54 

1-31 

1-05 

0-87     i 

1-51 

1-29 

1-04 

0-87     ' 

1-48 

1-27 

1-04 

0-87     1 

1-45 

1-25 

103 

0-87 

1-43 

1-24 

102 

0-87 

1 

0-77 
0-76 
0-76 
(t-76 
0-76 
0-76 
0-76 
0-76 
0-76 
0-76 
0-76 
0-76 
0-76 
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A  Ghaphkal  Method. 
The  problem  of  devising  a  firaphieal  method  of  determining 
short-circuit  currents  under  all  conditions  of  system  and  net- 
work has  yet  to  be  solved.  As  a  jtartial  attempt  the  chart  in 
F  g.  2  was  prepared  to  facilita'e  the  selection  of  switches 
connected  through  single  feeders  with  the  generating  station. 
It  will  serve  to  emphasise  the  need  for  careful  selection  when 


ficatirjn  shortly  tr^  be  issued,  contf?mpIatfs  a  riior*r  wvere  duty 
resulting  from  dosing  on  a  .•■hort  circuit.  'oriim'Tcial  con- 
sideratioiis,  how<v«'r,  will  gen»*rally  prerlufi'-  iiuikintr  provJHion 
for  such  «ondition-i  which  would  only  luip|>«-n  v.-ry  rarely. 
AuVA.NXEB  i.v  Oil  Switch  De.sig.v, 
It  is  interesting  to  note  that  the  art  of  oil  switch  design 
has  progressed  considerably  in  the  last  few  years,  ho  that  it  is 
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Fig.  3. 


working  on  power  systems  o  any  size.  In  calculating  this 
chart  it  was  assumed  that  all  generators  were  connected  to  a 
single  'bus-bar  without  section  reactances,  and  that  the  system 
voltage  is  that  of  the  generators,  i.e.,  there  are  no  transformers 
in  the  circuit.  It  was  based  on  the  use  of  instantaneous 
automatic  oil  switches,  the  contacts  of  which  part  in  0-2  sec. 

The  method  of  use  is  simple.  Taking  the  length  of  feeder 
to  the  point  at  which  the  switch  is  to  be  located,  the  distance 
in  miles  is  read  of?  on  the  lower  vertical  scale.  From  here 
carry  horizontally  to  the  right  to  the  system  voltage  line, 
thence  vertically  to  the  appropriate  cable  area  curve,  hori- 
zontally to  the  left  to  the  radial  representing  the  total  plant 
capacity,  and  down  to  the  horizontal  scale  of  kilovolt-ampere 
breaking  capacity  necessary.  The  process  is,  of  course,  re- 
versible, and  the  results  given  are  very  close  approximations 
on  the  assumptions  mentioned. 

The  Peak  Value  Basis. 

The  engineers  responsible  for  certain  large  power  systems 
prefer,  in  the  case  of  switches  controlling  important  circuits, 
to  base  their  requirements  on  the  peak  value  of  current, 
neglecting  the  time  delay  in  operating  the  oil  circuit  breaker. 
The  argument  in  favour  of  so  doing  is  that  if  a  fault  takes  an 
appreciable  time  to  develop,  the  switch  mechanism  may  be 
actuated  while  the  fault  current  is  still  on  the  increase,  aiul 
the  peak  value  may  actually  coincide  with  the  instant  at 
which  the  contacts  separate.  A  further  reason  sometimes 
advanced  for  being  conservative  in  the  nuxtter  of  rating  is 
that  a  circuit  breaker  having  tripped  may  be  reclosed  on  the 
short  circuit.  In  this  case  the  autonuxtic  device  should 
operate  before  the  contacts  are  closed  right  home,  and  the  arc 
would  persist  longer  than  usual  during  the  time  necessary  to 
reverse  the  direction  in  which  the  switch  contacts  are  moving. 

The  possibility  of  such  occurrences  can  hardly  be  questioned. 
In  fact,  the  standard  test  for  oil  circuit  breakers  in  the  speci- 


now  possible  to  obtain  switches  of  breaking  capacity  three  or 
four  times  as  great  as  could  formerly  be  done  in  the  same 

space. 


Fic.  4. 


In  Figs.  3  and  I  are  shown  an  early  design  and  a  modern 
oil  circuit  breaker  which  will  illustrate  this  point.     The  ini- 
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provement  in  operation  has  been  obtained  by  a  variety  of 
changes.  The  depth  of  oil  above  the  arcing  contacts  is 
considerably  increased,  and  a  large  air  chamber  with  vent  pipe 
is  now  placed  above  the  tanks.  The  switch  arm  is  accelerated 
by  means  of  powerful  springs,  and  in  this  manner  the  time 
during  which  an  arc  can  persist  is  reduced. 

Perhaps  the  most  notable  feature,   however,   is  the   great 
increase  in  tank  strength.     In  earlier  switches  the  tanks  were 


designed  primarily  to  hold  the  oil,  and  bulged  or  burst  tanks- 
were  frequent.  In  the  best  modern  swatches  the  tanks  are 
built  of  welded  steel  plates,  usually  of  elliptical  shape  and  witk 
dished  bottoms,  the  flat  sides  being  reinforced.  On  the  largest 
switches  for  central  station  use,  the  tanks  are  circular  with 
hemispherical  bottoms,  the  whole  thing  being  pressed  out  of  a 
single  plate.  Such  tanks  are  designed  for  working  pressure  o£ 
anything  between  40  lb.  and  400  lb.  per  square  inch. 


National  Fuel  Economy  and  the  Government 
Super-Po\ver  Station  Scheme. 

By    DAVID    BKOM'NUE.    B.Sc.Hons.Lond.,    F.C.S.,    A.I.Mech.E. 

AS  is  well  known  to  every  engineer,  one  of  the  most  important  Present  Figures  of  Coal  Consumption. 

national  problems  that  confronts  us  to-day  is  that  of  fuel  t    ^.i,    £    j.    i                 i  ^.i,    i          *.              ^    x        i                  j 

J^     T     .  1      p     .     1          •              ■  1     •                11  An  the  first  place,  much  the  largest  amount  oi  coal  consumed 

economy.     In  the  lirst  place,  in   consiclering  a  problem  ■     n      4.  x>  -4-  ■     •          At                       j.-           1x1,^.1:^ 

.  ,,  .              ./  T               f  xi      ^       X    -i-nn     1,-       -^1,1       J-  m  (jrreat  Britain  is  used  tor  one  operation  oniv,  that  of  steam 

of  this  magnitude,  one  of  the  great  difnculties  is  the    ack   of  •  ■    „      rpu    ^            f      +i,         .t-  *    1         1        '          4--        ^ 

„  .     ^  ,*^,           '                      ^.         .                     P/^       .  Ti  -^   •  raising,      ihe  figures  tor  the  national  coal  consumption,  given 

sutncient  data  and  a  proper  engineering  census  of  ureat  rsritain  •     ,-,  i   oaq  ^„^u,.  ..j-           ^.i 

.    ,                 1                r    r         &             &  in  Ld.  9084,  can  be  expressed  in  another  way. 

.*,.       ^  '^              jTx--r.         X          1,-  Deducting  the  amount  used  for  railways,  coasting  steamers. 

According  to  the  recent  Interim  Keport  on  electric  power  1          j    1          4.-                              v.         -i  t*.  ?^q  Knf\  r\r\r\ 

T     ■    r<      ^  T,  ■.    ■       r  xi     Ti           XX-       n           xx      //-I     1  gas-works  and  domestic  purposes,  we  have  left  118, 500, 000' 

supply  in  (jrreat  Britain  ot  the  Keconstruction  Committee  (Coal  ?            .         j-xxi,V                  xi^x  on  nrvrv  aaa  j. 

^  ^^  -^      ^.         „   1              -xx     ^      TIT-   •  x           f    -r.           XX-  tons.     According  to  the  above  report,  about  80,000,000  tons 

Conservation    Sub-committee),    Ministry    of    Keconstruction  1    r          ^               j     x-            1       -     1     •          f       -i 

,/-,!   rvrAOi    -lr^^o^   ii     ,   X  1         1       -     1                       -     1  -     /-I       x  ^rc  uscd  tor   powcr   production  only,   inclusive  of  railways. 

(Cd  9084,1918)   the  total  mechanical  energy  req^  Deducting    15,000,000   tons    for   the   latter,    leaves   us    witk 

Britain  is  about  10  000,000  H.P.-hours,  including  everything  55000,000  tons  used  for  power.     Also  further,  according  to 

except  railways,  although  there  seems  to  be  some  draerence  .i  •              x    aa               x      / xi,          1         j  f                  -          j  ■ 

.     ^   .            /  '  ,            ®            f  ,1         „  this  report,  90  per  cent,  of  the  coal  used  tor  power  is  used  in 

of  opinion  as  to  the  accuracy  of  these  figures.  ^^^^^^^  \^^.^        ^^  ^^^^  ^^  ^^^-^^  ^^  ^^^  ^          ^|  58,500,000  tons 

Also,  from  the  same  report,  taking  1913  as  an  average  year,  1                       x       x                    x-       x                     1        v,„4-  • 

,,      ^   '                   ,      ,         ^       ■     -,    ■      r^       .    -o  -,    •      •"     1      X  used  per  annum  tor  steam  generation  tor  power  only;    but  m 

the  total  amount  ot  coal  raised  m  Crreat  Britain  is  about  jj-x-x                ^i,-                                       4.    c   I     ^        a 

oan  r^r^r^  r^r^r.  x           i-     1  •  1     1      x  ■■  o^  ^/^/^  r^/^/^  .         -                    1  additiou  to  powcr  thcrc  IS  au  enomious  amount  ot  steam  used 

287,000,000  tons,  of  which  about  189  000,000  tons  is  consumed  heating  and  aeneral  technical  nrocesses 

m  the  coun  ry.     1  his  consumption  is  divided  as  follows  :^ —  _,,         .     .    ,        .      ,.,       ,     .        ,,      ,-            ,.          •     • 

1.  Railways 15,0(0,000  tons.  ,   ^hus,  in  industries  like  dyeing,  bleaching,  calico-printing, 

2.  Coasting  steamers  2,500,C00  tons.  tanning,  hat  manufacture,  brewing,  the  chemical  trades,  &c., 

3.  Factories CO.C 00,(00  tons.  much  more  steam  is  used  in  this  way  than  for  power  production. 

4.  Mines    £0,500,000  tons.  Also  in  very  many  other  industries  a  considerable  quantitv  of 

5.  Iron  and  steel  industrle  .  31 ,0C0,(00  tons.  ^^^^^  ^^  ^^^^^   ^^^^  although  the  amount  may  be  less  than  that 

o.  Otherraetals  and  minerals      1,250,000  tons.  ^  .                         tx  -          ,            -i  i     x     /»     i        x      i     x  •    xi. 

7.  Brickworks,    potteries,    glass    works    and  ^sed  for  power.      It  is  not  possible  to  find  out  what  is  the  exact 

chemical  works     5,750,000  tons.  amount  of  coal  Used  for  the  production  of  steam  for  purposes 

8.  Gasworks 18.(00,000  tons.  other  than  power,  because  of  the  lack  of  a  proper  engineering 

9.  Domestic 35,000,000  tons.  ^.g^sus  of  the  country.     I  am  of  the  opinion,  however,  that, 

-Potal                                                189  000  000  tons  roughly  speaking,  the  total  amount  of  coal  used  for  generation 

„           " '' Z    Z^       '      '             '  in  the  British  Isles  is  between  75,000,000  and  100.000,000  tons 

Super-Power  Stations  No  Remedy.  ^^j.  ^^^^^^   ^^^-^^  60-70,000,000  tons   for  power  and   15- 

The  Government  remedy  for  the  present  wastage  of  fuel  is  30,000,000  tons  for  purposes  other  than  power),  that  is,  40  to 
the  super-power  station  scheme- — that  is,  the  establishment  52  per  cent,  of  the  total. 
of  a  great  central  system  of  electrical  generation  and  distribu- 
tion.    Sixteen  vast  super-power  stations  are  to  be  erected  in  Obsolete  Methods. 
various  parts  of  the  country,  and  many  of  the  large  existing  Our  present  methods  of  steam  generation  are  entirely  out 
power  stations  are  to  be  purchased  by  the  State,  whilst  scores  of  date.     The  firm  with  whom  I  am  associated  have  been 
of  smaller  stations  are  to  be  scrapped,  together,  apparently,  engaged  continuously  during  the  last  10  years  in  carrying  out 
with  millions  of  pounds  worth  of  steam  plant.     The  country  complete  scientific  investigations  into  the  working  of  steam 
is  to  be  covered  with  a  network  of  wires  and  wholesale  electric  boiler  plants,  with  a  view  to  bringing  them  up  to  date, 
driving,  including  railways,  adopted  in  place  of  existing  steam  We  have  made  such  complete  investigations,  including  a 
engines.  week's  test  in  each  case,  of  nearly  500  boiler  plants,  with  an 

According  to  the  supporters  of  this  scheme,  the  80,000,000  annual  coal  bill  of  nearly  5,000,000  tons,  in  about  50  dii^'erent 

tons  of  coal  now  used  per  annum  for  power  generation   only,  industries,   and  the  average   nett  working  efficiency  is  only 

including  railways,  would  be  reduced  to  25,000,000  tons  only—  about  60  to  62  per  cent. 

that  is  to  say,  the  saving  would  be  no  less  than  55,000,000  tons  I  recently  published*  average  figures  for  250  steam  boiler 

annually.     The  reasons  for  this  somewhat  startling  conclusion  plants,  representing  1,000  boilers,  wath  an  annual  coal  bill  cf 

are  no  means  clear,  and  are  strongly  disputed  by  some  of  the  2,100,000  tons  in  27  different  industries  as  given  on  page  21. 

most  prominent  experts  in  the  country  ;    but,  assuming  that  I  also  publishedt  the  separate  figures  for  the  exact  per- 

the  figures  are  true,  the  scheme  is  essentially  that  of  scrapping  formance  of  100  colliery  steam  boiler  plants,  and  the  average 

a  vast  portion  of  the  present  ])ower  plant  of  the  country,  and  nett  working  efficiencv  was  onlv  55   per  cent.,   the  colliery 

relying  almost  entirely  on  electricity  generated  by  steam  plant  industry  being  notoriouslv  the  most  inefticient  from  the  i)oint 

burning  raw  coal.                                                         '  of  view'  of  steam  generation. 

Modernisation  of  Existing  Plant.  In  addition  to  testing  nearly  500  plants,  we  have  made  an 

I  am  of  the  opinion  that  this  principle  is  at  the  present  time  inspection  of  about  another  2,000  plants,  and  we  find  these 

entirely  wrong,  and  that  the  proper  method  is  entirely  the  latter  to  be  all  working  on  the  same  general  lines. 

opposite-  namely,  first  of  all  to  bring  u])  to  date  and  make  full T ' 

use  of  the  existing  plant,  and  to  take  advantage  of  other  sources  *  ^'•<'  "  Engineering,"  July  12,  19,  1918,  "  Coal  Saving  by  the  Scientific 

of  power  available.     A  consideratioa  of  the  various  methods  <^«"\^°'  .?^/*^.''^"^  ^^•"'^.'-  m^'.  .„  „.,, ,   ,mn  ,-  Fxact  Data  on  the 

,,    ',             I,        J      X    J   X                              1-1                                     -  t  (See      Engineennu;,    Julv  .^.)  and  August  1,  IVJl.i  (     bxact  L»ata  on  tiie 

that  can  be  adojjted  to  carry  out  this  latter  plan  constitutes  Running  of  Steam  Boiler  Plants  :    No.  2,  The  Performance  of  Colliery 

the  most  effective  criticism  of  the  Government  scheme  Boiler  Plants "'). 
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Average  of  250  Typical  Boiler  Plants. 
i(A).  Working  Day's  Test  : — 

Tyi)e  of  boiler  "  Lancashire." 

Number  of  boilers    , Four. 

Grate  area      152-0  sq.  ft. 

Duration  of  test    9-4;}  hours. 

Amount  of  fuel  used     30,131-72  lb. 

Analysis  of  fuel  used  : — 

British  Thermal  units 11,822. 

Ash 1 1  -.■)  I)er  een t. 

Fuel  burnt  per  boiler  per  hour     798-8  lb. 

Fuel   burnt  per  square  foot  of  grate  area  i)er 

hour    20-0  lb. 

Water  evaporated     197,77(5  lb. 

Water  evaporated  per  boiler  per  hour    5,234  1b. 

Water  evaporated  per  square  foot  of  grate  area 

perhour     137-4  lb. 

Water  evaporated  per  lb.  of  fuel     0-50  lb. 

Equivalent   evaporation   from   and    at   212'^F. 

perlb.offuel      7-46  lb. 

Equivalent  evaj)oration  from  and  at  212°F.  per 

l,(j00,f;C0  British  Thermal  units      f)31-0  lb. 

Temperature  of  feed-water  before  econoniisers  i  16°F. 

Temperature  of  feed- water  after  economisers  ...  193°F. 

Percentage  of  fuel  bill  saved  by  economisers 7-1  percent. 

Draught  in  side  flue 0-40  in.  W.G. 

Draught  in  main  flue  at  exit  of  economisers  of 

chimney  base     0-80  in.  W.G. 

TcmjJerature  of  flue  gases  before  economisers  . . .  598°r. 

Temperature  of  flue  gases  after  economisers     . . .  478°F. 
Percentage  of  CO,  in  flue  gases  from  side  flue  of 

boilers  by  means  of  combustion  recorder  7-6  percent. 

iSteam  pressure  : — 

Poundsper  square  inch  (gauge)  89. 

Pounds  per  square  inch  (absolute) 104. 

'Temperature  of  saturation  of  steam  330-5°F. 

Temperature  of  superheated  steam    346-5°F. 

Steam  or  power  used  as  auxiliary  to  the  pro- 
duction of  steam   2-4  per  cent. 

Therm.^l  Effioiency  : — 

A.  Nett    working    eflficiency    complete,    after 

deducting  2-4  per  cent,  steam  or  power 
used  as  auxiliary  to  the  production  of 

steam      60-09  per  cent. 

B.  Boilersonly     50-71  percent. 

C.  Economisers  only    4-35  per  cent. 

D.  Superheaters  only  0-51  percent. 

5B.  Long  Check  TEST(one  week  of  seven  days)  :  — 

Duration    167-5  hours. 

Amount  of  fuel  used     1 28 "25  tons. 

Water  evaporated     184,435  gallons. 

Water  evaporated  per  lb.  of  fuel     6-42  lb. 

Average  Next  Working  Efficiency. 

Until  further  data  is  available,  I  think,  therefore,  it  can  be 
taken  as  correct  that  the  nett  working  efficiencv  of  the  steam 
boiler  plant  of  Great  Britain  is  only  about  60  per  cent. 

Now,  it  is  quite  possible  under  average  conditions  to  run  a 
^boiler  plant  on  75  per  cent,  efficiency  by  adopting  proper 
methods  of  control  in  working  the  plant,  and  bv  bringing  it 
up  to  date  as  regards  equipment  and  lay-out.  This  is  not  an 
^exaggerated  figure,  but  a  reasonable  one  for  average  conditions, 
and  which  we  have  obtained  regularly  as  the  result  of  manv 
reorganisations  carried  out  by  us.  If.  therefore,  it  be  agreed 
that  the  boiler  plants  of  Great  Britain  only  average  60  per  cent, 
nett  working  efficiency,  and  by  adopting  scientific  methods  of 
control  the  efficiency  can  be  brought  up  to  75  per  cent.,  this 
represents  a  saving  of  20  per  cent,  of  the  coal  bill.  On  75  to 
100,000,000  tons  this  is  equal  to  a  national  saving  of  no  less 
than  15  to  20,000,000  tons  of  coal  per  annum.  In  my  opinion 
this  figure  is  well  on  the  conservative  side,  and  the  saving;  to  be 
obtamed  in  this  direction  is  enormous. 

Popular  Misconceptions. 

In  connection  with  this  question  of  steam  generation,  there 
are  some  very  remarkable  po})ular  misconceptions  which  have 
not  a  shred  of  evidence  in  support  of  them.  For  example, 
most  people,  even  skilled  engineers,  imagine  that  a  water-tube 
boiler  plant  is  more  efficient  than  a  cylindrical  boiler  plant, 
that  coke  firing  is  bad  for  boilers,  that  high  CO^  in  flue  gas 
necessarily  means  high  efficiency,  and  that  mechanical  stoking, 
even  on  cylindrical  boilers,  is  more  efficient  than  hand  firin>i. 
I  am  afraid  that  another  popular  misconception  is  that  the 
boiler  plants  of  electric  generating  stations  are  more  efficient 
than  the  average  for  all  the  industries  of  the  country. 

This  is  certainly  not  the  case,  and  I  believe  that  10  per  cent. 


of  th«'  coal  bill  of  the  electricity  station*  of  Great  Britain  could 
be  .saved  by  adopting  modern  vrientific  ni'?tho'L»  of  i^team  gene- 
ration. Many  boiler  plantH  of  electricity  statiorw  are  in  a  really 
di.sgraccful  condition  in  this  respect.  I  have  been  in  at  least 
a  couple  of  dozen  large  electricity  station.s  when-  the  boiler 
plants  are  not  evt-n  fitted  with  such  elementary  apparatus 
as  water  meters  and  COj  recorders,  and  nothing  whatever  is 
known  about  the  performance  of  the  boiler  plant  from  on«-  year 
to  another.  In  scores  of  stations  the  water  meters  in  u.se  are 
never  te.sted  for  accuracy,  and  the  records  are  taken  in  a  purely 
mechanical  fashion  without  making  the  slightest  use  of  them. 
Scientific  Control  Necessary. 

As  regards  CO^  recorders,  it  is  really  an  exception  to  go  into 
a  station  and  find  an  in.strument  in  correct  running  order.  It 
is  impo.ssible  to  get  fuel  economy  in  steam  generation  unless 
the  most  ruthless  methods  of  costing  and  general  scientific 
method.s  of  control  are  adopted,  and  such  methods  are  sadly 
lacking  in  the  average  power  station  to-day. 

Again,  i)ower  stations  generally  apparently  believe  the 
popular  fallacy  that  mechanical  firing  is  better  for  cylindrical 
boilers  than  hand  firing.  Thus,  Mr.  David  Wilson  states  that 
there  are  still  865  cylindrical  boilers  in  power  stations  of  which 
566  are  mechanically  fired. 

Mechanical  Stoking  a  Fallacy. 

I  read  recently  before  the  Institution  of  Mechanical  Engineers 
in  London  a  Paper  on  "  Exact  Data  on  the  Performance  of 
Mechanical  Stokers  as  Applied  to  '  Lancashire  "  or  other 
Narrow-flued  Boilers,"*  giving  the  complete  figures  for  the 
performance  of  80  typical  "  Lancashire  "  boiler  plants  mecha- 
nically fired.  The  average  nett  working  efficiency  of  these 
typical  plants  was  only  59  per  cent.,  as  against  about  62  per 
cent,  for  350  hand-fired  plants,  so  that  on  "  Lancashire  "  and 
other  cylindrical  boilers  the  idea  that  mechanical  stoking  is 
giving  better-results  than  hand  firing  is  a  complete  fallacy. 

In  connection  with  economical  steam  generation,  there  is 
also  the  question  of  burning  inferior  coal  thrown  away  at  the 
colliery  on  the  tips  at  the  pit-head.  A  large  proportion  of  this 
coal  could  be  burnt  on  the  colliery  steam  boiler  plant,  as  is 
being  done  already  by  a  few  collieries,  and  it  is  probably  a 
conservative  estimate  to  take  the  total  saving  in  this  direction 
in  the  whole  countrv  as  equal  to  3,000,000  tons  of  ordinarv  good 
coal  per  annum. 

Adoption  of  the  "■  Pass-Out  "  System. 

Another  vital  point  entirely  overlooked  in  the  Government 
scheme  is  the  enormous  saving  to  be  obtained  by  adopting  the 
"  pass-out  "  system  in  connection  with  low-pressure  st-eam 
required  for  purposes  other  than  power  generation.  As 
already  stated,  1 5-30.000, OCK)  tons  of  coal  are  used  per  annum 
for  steam  generation  ^or  this  purpose,  and  the  steam  produced 
is  not  required  at  more  than  about  40  lb.  gauge  pressure  on  the 
average.  The  proper  scientific  method  is  to  generate  steam  at 
high  pressure,  say  160-200  lb.,  and  pass  it  through  a  '*  pass- 
out  '  turbine  or  engine,  enu^rging  at.  say,  -40  lb.,  ready  for 
the  process  work.  The  turbine  of  engine  in  this  manner 
generates  electricity  by  the  mere  drop  in  the  steam  pressure, 
and  entirely  prevents  all  the  latent  heat  of  steam  loss  in  the 
condenser,  the  saving  being  very  great.  For  example,  taking 
the  present  annual  consumption  of  coal  for  low  pressure  at.  say, 
40  lb.  gauge  pressure,  as  22.500.000  tons,  at  160  lb.  pressure 
the  sanu^  steam  would  be  produced  at  40  lb.  from  the  engine 
or  turbiiu'.  whilst  at  the  same  tin\e  the  power  generated  would 
be  about,  say,  1.400.W0  h.p.  Taking  the  figure  of.  s^y.  2  lb. 
of  coal  retpiired  to  produce  1  H.P.,  under  average  good  con- 
ditions this  would  correspond  to  an  annual  saving  of.  say. 
6,250,000  tons  of  coal. 

Other  Economies. 

Secondly,  very  considerable  economies  could  be  made  in 
other  directions  on  existing  plant  in  connection  with  the 
utilisation  of  steam.  For  example,  at  least  7i  per  cent,  of 
the  coal  consumption— that  is,  5.60(X000  to  7.5*00,000  tons- 
could  probably  be  saved  by  avoiding  condensation  losses  in 
steam-pipe  circuits.  &c..  by  adopting  up-to-date  methods  of 
lagging  and  partial  superheatinc. 

*  6>«  The  Electbicux,  V'oL  LXXXIV.,  p.  338. 
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Another  item  is  friction  losses  in  shafting  and  drives,  and  in 
many  factories  10  to  20  per  cent,  of  the  coal  used  is  thrown 
away  for  this  one  reason  alone.  In  all  the  industries  of  the 
country  at  least  another  2-3,000,000  tons  of  coal  could  be  saved 
in  this  direction.  Also,  as  most  engineers  are  aware,  many 
of  the  present  steam  engines  in  use  are  out  of  date,  taking 
anything  from  17-30  lb.  of  steam  per  indicated  horse-power, 
and  substantial  economies  could  be  effected  by  replacing  them 
with  more  modern  engines,  giving  figures  of,  say,  11-12  lb. 
of  steam  per  indicated  horse-power. 

Utilisation  of  Water-power. 
A  verv  important  point  is  that  of  the  proper  utilisation  of 
the  water-power  of  the  country.  The  recent  investigation  of 
the  Board  of  Trade  Committee  on  Water  Power  has  shown  that 
1,500,000  H.p.  can  be  obtained  in  this  way.  It  must  be  re- 
membered that  this  power  would  be  generated  continuously 
day  and  night,  and  not  just  during  the  ordinary  working  hours 
of  a  factory.  If,  therefore,  this  power  is  stored  in  accumulators 
it  would  be  equivalent  to,  say,  3,000,000  h.p.,  which,  taking 
indicated  horse-power  as  equal  to  2  lb.  of  coal,  would  corre- 
spond to  a  saving  of,  say,  20,000,000  tons  of  coal  per  annum. 

A  further  valuable  field  for  national  fuel  economy  is  the 
proper  utilisation  of  blast-furnace  gas,  as  pointed  out  by  Mr. 
S.  H.  Fowles  in  his  recent  Paper,  "  The  Production  of  Power 
from  Blast-furnace  Gas,"  read  on  March  11th  before  the 
Institution  of  Electrical  Engineers.*  Mr.  Fowles  states  that 
most  of  the  blast-furnace  gas  produced  is  either  thrown  away 
or  used  in  a  most  crude  and  wasteful  manner.  He  points  out 
that  if  this  gas  is  thoroughly  cleaned  in  an  efficient  manner 
and  used  for  power  generation  in  gas  engines,  the  blast  furnaces 
of  Great  Britain  would  produce  about  1,000,000  h.p.,  equal  to 
the  output  of  about  300  electricity  stations. 

Low  Temperature  Distillation. 
Another  valuable  field  is  that  of  the  low-temperature  dis- 
tillation of  coal  with  the  production  of  valuable  petrol  and  oil 
products,  together  with  gas  and  "  coalite  "  on  the  lines  advo- 
cated by  Messrs.  The  Low  Temperature  Carbonisation  Com- 
pany, Ltd.  It  is  difficult  to  give  figures  in  a  short  article,  but 
there  is  no  question  that  enormous  savmgs  can  be  effected  in 
this  direction.  For  example,  if  only  50,000,000  tons  of  coal 
per  annum  were  subjected  to  this  process,  one  of  the  products 
alone  would  be  150,000,000  gallons  of  benzole  per  annum.  This 
would  efiect  a  revolution  in  the  cost  of  motor  transit,  and  the 
■'  coalite  "  could  be  used  to  better  advantage  than  coal,  not 
only  for  household  purposes,  but  for  steam  generation  as  well. 
The  gas  would  of  course  be  available  for  gas  engines  to  be  used 
for  electric  power  generation. 

Methods  op  Reorganisation. 
The  best  scheme  for  national  fuel  economy  is  surely  to  work 
along  all  these  different  lines  to  a  common  subject.  By  taking 
in  Land  where  the  conditions  are  favourable  our  already 
existing  steam  boiler  and  power  plant  and  reorganising  our 
out-of-date  methods  of  steam  generation,  by  substituting  a 
due  proportion  o''  good  quality  coal  burnt  at  collieries  by 
refuse  coal,  by  adopting  "  pass-out  "  methods  for  steam  in 
those  works,  by  reducing  the  condensation  losses  in  steam- 
pipe  circuits  and  friction  losses  in  power  drives,  and  replacing 
many  antiquated  and  worn  out  steam  engines,  the  saving 
obtained  would  be  about  35,000,000  tons  of  coal  per  annum. 
By  also  following  up  with  the  utilisation  of  water-power  and 
blast-furnace  gas,  together  with  the  low-temperature  distilla- 
tion of  coal  where  the  conditions  are  favourable,  the  total  saving 
would  be  enormous,  and  probably  something  like  55,000,000 
tons  p(>r  annum,  the  same  figure  given  for  the  Government 
super-power  station  scheme. 

All  these  various  methods  of  economy  are.  however,  obvious, 
and  are  not  in  the  nature  of  a  leap  in  the  dark,  and  they  have 
also  the  great  advantage  that  they  can  be  carried  out  gradually 
and  at  a  nioderate  cost  without  disorganising  the  indiistry  of 
the  country. 

Real  Economy  Not  Popular. 
The  trouble  seems  to  be,  however,  ohat  real  economy  is  not 
popular,  and  such  methods  are  too  essentially  sound  in  prin- 
*  Sep  THifELKCTKicirvN.'Vor.  L.\\.\lVrpr:54!), 


ciple,  whilst  at  the  same  time  they  do  not  lend  themselves  to 
notoriety,  nor  do  they  involve  the  squandering  of  untold 
millions  of  money. 

Even  if  the  Government  principle  of  wholesale  scrapping  of 
plant  and  machinery  might  be  correct,  the  scheme  as  presented 
is  open  to  the  most  severe  criticism.  For  example,  no  mention 
is  made  of  the  almost  stupendous  annual  figure  that  Avill  be 
swallowed  up  for  depreciation  and  interest  on  the  capital  ex- 
pended. This,  together  with  the  difficulty  of  obtaining  the 
staggering  amount  of  new  plant  required,  are  two  of  the  most 
vital  points  in  discussing  any  such  national  scheme. 

A  consideration  of  one  single  industry  only,  that  of  coal 
mining,  is  a  case  in  point,  and  is  characteristic  of  more  or  less 
every  industry.  The  Government  report  states  that  70  per 
cent,  of  the  coal  consumed  on  colliery  boiler  plants  could  be 
saved.  At  the  present  time  the  collieries  of  the  country  con- 
sume 6-7  per  cent,  of  the  coal  they  raise — that  is,  say,  18,500,000 
tons  per  annum  on  the  289,000,000  tons  raised.  The  typical 
colliery  power  plant  can  be  stated  to  be  a  "  Lancashire  " 
boiler  plant  with  steam  non-condensing  winding  engines,  in 
which  the  exhaust  steam  is  partially  used  by  being  blown  into 
the  boiler  feed  water,  and  most  of  the  subsidiary  power,  such, 
as  air  compressing,  haulage,  screening,  &c.,  also  supplied  by 
steam-driven  engines.  In  some  cases,  however,  the  wasteful 
exhaust  steam  from  the  winding  engines  is  economically  used 
in  mixed-pressure  turbines  for  electric  power  generation  or 
air  compressing. 

Wholesale  Scrapping. 

If  the  Government  super-power  station  scheme  is  adopted, 
and  collieries  are  electric  driven,  this  involves  the  scrapping  of 
millions  of  pounds  worth  of  plant  and  machinery,  including 
about  6,000  winding  engines,  say  12-14,000  "  Lancashire  " 
boilers,  together  with  untold  thousands  of  steam  engines  of 
various  sizes  and  miles  of  pipes  and  accessories.  If  this  was 
carried  out,  it  is  open  to  the  very  gravest  doubt  that  the 
saving  would  be  70  per  cent,  of  the  coal  bill — that  is,  13,000,000 
tons  per  annum.  On  the  other  hand,  if  the  existing  colliery 
boiler  plants  were  reorganised  and  brought  up  from  an  average 
of  55  per  cent,  nett  working  efficiency  to,  say,  70  per  cent.,  the 
saving  would  be,  say,  4,000,000  tons  per  annum.  Further, 
if  a  due  proportion  of  colliery  refuse  coal  was  burnt,  as  already 
stated,  a  further  saving  of,  say,  3,000,000  tons  would  result. 
By  reorganising  the  existing  steam  generation  plants  alone  the 
figure  would  be  therefore  7,000,000  tons.  Further,  a  very  large 
saving  could  be  effected,  by  reorganising  the  existing  colliery 
steam  utilisation  plant,  and  a  modern  system  of  steam  pipe 
lagging  with  partial  superheat  would  alone  save,  say,  1,500,000 
tons  per  annum.  Most  collieries  are  wasting  the  exhaust  steam 
from  the  winding  engines,  which  could  be  economically  used 
in  mixed-pressure  turbines.  Taking  all  these  and  other  facts 
into  consideration,  I  do  not  think  it  is  an  exaggeration  to  say 
that  10,000,000  tons  of  coal  could  be  saved  per  annum  on 
colliery  steam  boiler  plants — that  is  to  say,  55  per  cent,  of  the 
coal  bill.  The  results  are  certain  and  obvious,  and  such  as 
are  already  being  carried  out  by  some  collieries.  Compared 
with  the  super-power  station  scheme,  the  cost  of  new  ])lant  and 
machinery  would  be  infinitely  less,  most  of  the  existing  plant 
would  continue  to  be  used,  and  the  change  would  be  gradual. 

Chaos  and  Muddle. 

Many  further  arguments,  other  than  purely  engineering  and 
scientific,  can  easily  be  advanced  against  the  scheme,  such  as, 
for  exami)le,  the  usual  chaos  and  niuddle  on  painfully  familiar 
lines,  which  would  almost  certainly  result  from  the  Government 
control  of  pow.>r  production.  It  is  very  curious  that  the  scheme 
seems  to  be  essentially  German  in  its  whole  conception,  as 
shown  by  its  lack  of  imagination  and  glorification  of  bureau- 
cracy. Also  by  the  method  adopted  of  presenting  a  mass  of 
figures  in  a  pomi)ous  manner,  with  a  great  show  of  thorough- 
ness, whilst  in  reality  the  most  vital  matters  are  entirely  left 
out  of  consideration."  In  fact,  the  whole  principle  is  entirely 
alien  to  British  institutions  and  ideas,  and  can  be  summed  up 
in  a  few  words  as  centralisation  gone  mad. 
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Centrifugal  Boiler  Feed  Pumps. 


IJv    .1.    HIiriK. 


OWING  to  th(!  great  dovcIoptrK-nt  in  the  design  of  centri- 
fugal pumps  whuli  iias  taken  place  within  coia[)aratively 
recent  years,  th(!  time  lias  come  when  even  the  most 
conservative  amongst  us  and  the  most  bigoted  champion  of 
ihe  reci])rocating  puni])  has,  at  any  rate,  to  acknowledge  the 
possibilities  of  the  centrifugal  type.  Actually  at  the  present 
time,  these  pumps  have  as  large,  and  probably  even  a  larger, 
field  of  service  than  the  reciprocating  pump.     The  old  troubles 

Constant  Speed. 


Fic.  I. 

of  low  efficiency  and  inability  to  work  against  high  pressures 
are  now  overcome  and  a  delivery  pressure  of  1,0001b.  per 
square  inch  at  the  present  time  presents  no  great  difficulty. 
It  will  be  obvious,  therefore,  that  the  higher  boiler  pressure 
of  to-day  easily  come  within  the  range  of  a  centrifugal  pump — 
in  fact,  it  has  become  standard  {)ractice,  both  in  this  country 
and  abroad,  to  equip  power  stations  in  which  large  quantities 


of  water  have  to  be  handled,  with  boiler  fti-d  puiii{js  of  this 
type,  direct  driven  by  Kteain  turbines  or  electric  inotom.  The 
advantages  of  a  c.-ntrifugal  pump  are  numeroiLH  and  can  be 
tabulated  under  the  following  heads  : — 

1.  Low  initial  cost. 

2.  Lou:  running  cost. 

'i.  Small  Hjyice  ijrrupit'd. 

4.  Li'jht  in  wcit/ht  and  rejiuiring  irutrp^.nsice  founditi'jn*. — 'luc  tsaziij 
motion  of  a  motor-driven  set  is  rotary  and  without  the  vibratioa<i  of  a 
reoiprocatini^  pump.  <Jft«,-n,  a**  a  matter  of  fact,  centrifugal  pumps 
and  motors  are  run  on  a  test  bed  without  the  bedjrtat.'  beinj;  bolted 
down  at  all. 

.J.  Flfjcihility. — An  examination  of  the  ch-t—-  '  —'-''■  ■<:-vf  shown  in 
Fig.  1  will  indicate  that  the  quantity  of  u  .n  easily  b« 

regulated  by  the  delivery  valve,  and  that  tin  onomically 

as  there  is  no  loss  due  to  water  having  to  Lr-  by-jja»e<i  back  to  the 
suction.  This  proi>erty  is  very  valuable  in  the  '••»«'•  of  a  centrifugal 
boiler  feed  pump,  as  it  enables  the  pump  to  ,    '    .  f  to  the  demands 

as  the  boiler  feed  valves  are  regulated.     V  .n  it  is  ^peciallj 

suitable  for  a  battery  of  boilers  where  tht-  i.xi.i  unv  vary  very  con- 
siderably. 

*j.  Smooth  running. — The  flow  of  water  from  a  centrifugal  pump  is 
continuous  in.stead  of  intermittent,  and  con-sequently  there  is  no  fear 
of  .shocks  in  the  pifK"  system.     A  particular  advantage  of  this  is  that 
economiser  j)if»es  are  not  unduly  stressed.     As  an  actual  exanr 
the  usefulness  of  centrifugal  pumps  the  following  case  may  !>.- 
A  boiler  plant  was  working  at  a  pressure  of  2i.O  lb.   per  -•     " 
The  economisers  had  got  into  such  a  state  that  they  wer 
safe  at  this  pressure.     New  economisers  were  out  of  the  <\-     ;.   ..   . .: 
several  reasons  and  it  was  therefore  decided  to  put  in  two  centrifugal 
pumps,  eajh  to  deliver  against  a  pressure  of  10.»  lb.  pjr  square  inch. 
These  pumps  were  arranged  to  work  in  s.?rie3  and  thus  give  the  full 
200  lb.  pressure  required,   but  the  water  from  the  tirst  pump  of  the 
series  was  passed  through  the  economisers  before  entering  the  suction 
of  the  second   i)ump.     In  this  way  the  economiser  pipes  were  only 
subjected  to  a  pressure  of  100  lb.  per  square  inch  and  could  thus  be 
retained  in  service. 

7.  SiiitrthUity  for  direct  coupling  to  a  Steam  Turbine  or  High-ip^-fd 
Motor. — The  high  speed  at  which  centrifugal  pumps  can  b?  satisfactorily 
run  renders  direct  drive  an  ideal  arrangement  and  di3p?n'#s  with  the 
noise,  expense  and  inefficiency  of  gearing. 


Fio.  2. — Section  through  Four-Staoe  Electricvlly  Driven-  Pcur. 
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The  Questiox  of  the  Drive. 
The  question  of  whether  centrifugal  boiler  feed  pumps 
^should  be  driven  bv  steam  turbines  or  electric  motors  is  one 
•which  must  be  settled  after  all  the  local  conditions  have  been 
taken  into  account.  Up-to-date  practice  in  the  case  of  large 
power  stations  seems  to  be  to  install  motor-driven  pumps 
for  general  use  and  turbine-driven  sets  as  standby  units. 
Naturally,  the  turbines  required  for  driving  the  feed  pumps 
are  comparatively  small  and  their  steam  consumption  is  high. 
For  this  reason,  if  they  have  to  exhaust  into  the  atmosphere 


Fig.  3. — Shows  a  Six-Stage  Pump  Coupled  to  a  Direct-Current  Motor 
AND  Capable  of  Delivering  22,500  galls,  per  hour  against  a  pressure  of 
250  LB.  per  square  inch  when  running  at  a  speed  of  1,400  revs,  per  min. 


or  even  into  the  main  condensing  system,  turbine-driven  pumps 
are  not  an  economical  proposition  from  a  steam  consumption 
point  of  view,  and,  where  they  are  put  to  work  under  these 
•conditions,  it  is  for  some  such  reason  as  small  space  available 
or  lack  of  the  necessary  electric  supply. 

To  obtain  the  maximum  efficiency  from  a  turbine-driven  set 
the  exhaust  steam  is  utilised  for  feed-water  heating.  For- 
tunately, owing  to  the  fact  that  no  oil  is  mixed  with  the 
steam  used  in  the  turbine  it  can  usually  be  led  directly  into 
the  feed  water  in  the  hot  well  through  an  ejector  heater.  It 
may  be  mentioned,  in  passing,  that  without  the  use  of  some 
iorm  of  ejector  heater  serious  disturbances  would  be  set  up 
in  the  hot  well  tank  at  a  comparatively  low  temperature, 
in  fact,  the  use  of  an  ejector  heater  does 
not  altogether  ensure  the  tank  against 
disturbances  when  the  temperature  ap- 
proaches boiling  point.  In  a  large 
power  station  where  a  number  of  other 
auxiliaries  are  electrically  driven,  centri- 
fugal feed  pumps  also  electrically  driven 
are  the  best  proposition  except  in  the 
case  of  a  standby  set,  where,  as  men- 
tioned above,  the  turbine  driven  pump  is 
often  used. 

Relative  Performances. 

To  compare  the  relative  performance 
of  a  steam  turbine  drive  and  an  elec- 
tric motor  drive  it  will  be  interesting 
to  consider  the  case  of  a  power  station 
in  which  it  is  desired  to  have  the  feed 
pump  units  each  capable  of  delivering 
20,000  gallons  of  water  per  hour  against 
a  pressure  of  325  lb.  ])er  square  inch. 

A  steam  turbine  driven  pump  for  the 
above  duty  would  most  probably  be  of 
the  single  impeller  type  running  at  a 
speed  of  about  6,000  revs,  per  min.,  and  would  have  a  steam 
consumption  of  about  4,000  lb.  per  hour  when  running  under 
full  load.  From  these  figures  it  will  be  seen  that  this  unit 
would  deliver  50  lb.  of  water  into  the  boilers  per  lb.  of  steam 
used. 

An  electrically-driv(>n  pumj)  tor  the  above  duty  would  be 
')i  the  multi-stage  type,  and  would  most  probably  run  at  a 


speed  of  1,450  revs,  per  min.  The  pump  would  have  an 
efficiency  of  approximately  68  per  cent,  and  the  motor  an 
efficiency  of  91  per  cent.,  giving  a  combined  efficiency  of 
62  per  cent.  As  the  current  for  the  motor  would  be  most 
probably  taken  from  the  main  bus-bars  of  the  station,  it 
can  be  assumed  that  the  steam  consumption  in  producing 
this  supply  would  be  in  the  order  of  12  lb.  per  kilowatt-hour. 
Taking  these  figures,  it  will  be  found  that  this  electrically- 
driven  unit  would  deliver  a  little  more  than  180  lb.  of  water 
per  lb.  of  steam  used. 

We,  therefore,  have  the  following  results  : — 
Steam  turbine  unit  delivers  50  lb.  of  water  per  lb. 
of  steam. 

Electrically-driven  unit  delivers  180  lb.  per  lb.  of 
steam. 

Of  course,  it  must  be  borne  in  mind  that  there 
are  other  factors  to  be  taken  into  account  in  conside- 
ring the  question  of  drive  ;  for  example,  the  in- 
creased capital  charge  in  the  case  of  the  electrically- 
driven  unit.  The  above  figures,  however,  have  been 
given  solely  for  a  comparison  of  the  amount  of 
steam  used  in  each  case. 

The  Electric  Drive  and  the  Multi-Stage  Pump. 
In  the  case  of  motor-driven  sets  the  speed  is  most 
often  1,450  revs,  per  min.,  and,  in  order  to  obtain 
the  required  pressure,  it  is  necessary  to  build  up 
multi-stage  pumps.  A  section  through  a  four-stage 
pump  is  shown  in  Fig.  2.  Such  a  pump  is,  in  effect, 
a  number  of  single  impeller  pumps  arranged  to  work 
in  series,  so  as  to  obtain  a  cumulative  effect.  One 
stage  takes  the  water  as  delivered  to  it  from  the  previous 
stage  and  adds  its  portion  of  the  total  head  to  the  water. 
Thus,  if  a  six-stage  pump  gives  a  total  head  of  300  lb.  per 
square  inch,  each  stage  adds  50  lb.  pressure  to  the  water  as 
it  passes  through  it.  The  multiple  stages  are  so  arranged  and 
fitted  together  that  they  form  a  complete  pumping  unit  when 
assembled.     See  Figs.  3  and  4. 

A  typical  characteristic  curve  is  shown  in  Fig.  1.  Naturally 
it  will  vary  slightly  for  different  makes  and  designs,  but  the 
general  idea  is  the  same  for  all.  It  will  be  seen  from  the 
curves  in  Fig.  5  that  the  conditions  imposed  upon  a  motor 
in  starting  up  a  centrifugal  pump  are  quite  light,  as  the  power 
required  is  practically  nil  at  very  low  speeds,  gradually  in- 


FiG.  4.— Snows  an  Eight-Stage  Pump  Coupled  to  .-vn  Alternating  Current  Motor  and 
Capable  of  Delivering  20.000  galls,  per  hour  against  a  pressure  of  340  lb.  per  square 

INCH   when  running  AT  A  SPEED  OF   1,440  REVS.   PER  MIN. 


creasing  as  the  speed  increases  and  reaching  a  maximum  of  a 
quarter  to  a  third  of  the  full  load  when  the  pump  is  running 
at  its  normal  s])eed  with  delivery  valve  closed,  i.e..  delivering 
no  water. 

The  behaviour  of  a  centrifugal  pump  is  so  very  different 
from  that  of  a  reciprocating  pump  that  a  few  remarks  upon 
till'  runninti  clu'r  u'teristics  of  the  former  will  not  be  out  of 
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place.  The  curves  for  a  puinj)  running  at  a  constant  speed 
are  given  in  Fig.  1  and  show  the  variation  of  head,  quantity, 
power  and  efficiency,  all  exjjressed  as  a  percentage;  of  the 
normal   conditions.     For  example,   it   will   be  .seen  that   the 
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Fig.  5. 

quantity  will  be  increased  to  130  per  cent,  and  the  efficiency 
decreased  to  85  per  cent,  of  the  normal  when  the  head  falls 
to  80  per  cent,  of  its  normal  value.     As  a  result,  the  power 


will  be  increaiied  to  125  per  cent,  of  the  normal.  This  shows 
that  a  slight  dcrreaiie  in  head  means  an  increase  in  forcer 
required  if  the  speed  is  kept  constant.  For  thin  reason,  in  the 
case  of  pumps  driven  by  electric  motors  running  at  a  constant 
8[K,'ed,  the  latter  .should  Ik;  ca{>ab!e  of  taking  continuously  a 
load  at  least  20  per  cent,  above  the  normal  so  as  to  meet, 
without  being  overloaded,  any  slight  variation  in  h«ad  which 
may  occur.  It  i.s  also  evident  that  the  total  hea/i  against 
which  a  centrifugal  pump  has  to  work  should  be  eorr»'rtly 
estimated,  allowance  being  made  for  all  loss*^  due  to  fric-tion 
ai  d  shock  in  thf  system  of  pipes.  An  interesting  p^^int 
shown  by  the  curves  is  the  condition  when  the  pump  is 
not  delivering  any  water.  It  is  obtained  in  this  case  by 
increasing  the  head  on  the  pump  to  about  8  per  cent. 
above  the  normal,  and  therefore  it  is  clear  that  the  delirery 
valve  of  a  pump  of  this  tyi>e  ,nay  be  closed  icithout  Jear  of  the 
'pressure  rising  to  antj  dangerous  degree,  such  as  hap[iens  in 
the  case  of  a  reciprocating  pump,  and  therefore  it  is  un- 
necessary to  fit  any  by-pass  arrangement.  It  also  follows 
that  a  centrifugal  pump  may  he  usetl  to  deliver  into  a  closed 
pipe  system,  from  which  water  may  be  taken  at  intervals, 
while  the  pump  runs  continuou.sly.  These  curves  also  show 
that  the  quantity  at  constant  speed  may  be  regulated  easily 
by  slightly  increasing  the  head.  Thus,  by  operating  the 
delivery  valve,  the  quantity  can  be  regulated  to  any  desired 
amount  and  this  may  be  done  to  a  large  extent  without  much 
loss  in  efficiency,  as  a  glance  at  the  curve  will  show. 

It  may  be  mentioned  in  conclusion  that  modern  practice 
tends  more  and  more  towards  the  installation  of  centrifugal 
pumps  in  place  of  the  reciprocating  type  in  all  cases  where 
large  quantities  of  feed  water  have  to  be  dealt  with. 

The  writer  wishes  to  acknowledge  his  indebtedness  to 
Messrs.  Holden  &  Brooke,  Ltd.,  Manchester,  for  the  loan  of 
the  illustration  blocks. 


Electric  Heating  in  the  City  of  London, 


By   A.    F.    HAKKISON. 


THE  City  district  with  its  many  thousands  of  offices  was 
naturally  the  first  to  make  practical  use  of  electricity  for 
heating  purposes.  The  domestic  staff  of  an  office  block 
consists  usually  of  a  few  charwomen  who  depart  as  soon  as 
the  fires  have  been  lighted,  and  thereafter  the  office  occupant 
is  left  to  attend  to  his  wants  for  himself.  When  he  arrives 
the  fire  may  be  out  or  the  room  full  of  smoke,  but  business 
will  not  wait  and  the  discomfort  has  to  be  endured.  In  larger 
rooms  desks  and  partitions  create  cold  draughts  and  shield 
clerks  from  the  fire,  and  the  room  does  not  get  thoroughly 
warmed  until  the  day  is  half  si)ent.  It  is  hardly  necessary 
to  point  out  that  the  electric  ratliator  can  successfully  solve 
all  these  difficulties,  whereas  a  gas  stove,  like  a  coal  fire,  must 
remain  where  it  can  have  a  flue  connection. 

An  Increasing  Demand. 

At  first  consumers  were  very  reluctant  to  face  the  expense 
of  installing  special  circuits  for  heating  purposes,  but  gradually 
as  the  convenience  of  electric  heating  came  to  be  recognised 
this  reluctance  subsided,  and  the  demand  year  by  year  rose  to 
a  respectable  total.  In  the  early  days  too,  when  only  lamp 
radiators  were  available,  and  inexperience  led  to  their  being 
in  positions  well  calculated  to  render  them  useless,  a  certain 
prejudice  was  engendered,  which  it  took,  some  years  to  over- 
come, but  the  lamp  radiator  to-day  is  the  same  as  it  ever  was, 
and  may  be  found  in  common  use,  a  tribute  to  the  fact  that 
its  earlier  unpopularity  was  the  result  of  mis-handling. 

A  few  figures  illustrating  how  the  demand  has  grown  may 
be  of  interest.  In  1903  the  aggregate  capacity  of  radiators 
connected  to  the  City  of  London  Electric  Lighting  Company's 
mains  was  600  kw.  '  By  1908  it  had  increased  to  2.000  kw. 
In  1914,  it  was  5,000  kw.,  and  at  the  present  time  it  is  11,1(.)0  kw. 
During  the  last  six  years  therefore  the  progress  has  doubled 


notwithstanding  the  restrictions  caused  by  the  war,  and  it  may 
be  said  that  the  addition  made  during  the  past  winter  has  been 
double  that  recorded  in  any  previous  year,  and  would  have 
been  considerably  more  than  double  had  there  In-en  no  delay 
in  the  delivery  of  plant  and  meters  required  for  the  accommo- 
dation of  the  demand. 

The  Effect  ox  the  Day  Load. 

This  growing  use  of  electric  heating  means  at  the  present 
time  an  addition  of  ;it  least  10,000  kw.  to  the  normal  load  on 
the  Bankside  Station  on  a  frosty  morning.  On  Easter  Tuesday 
of  the  present  year  an  unexpected  fog  coincided  with  an 
equally  unexpected  frost,  and  between  9  and  10  in  the  morning 
the  load  reached  a  peak  of  23,0(.K)  kw.  The  station  had  been 
standing  practically  idle  since  the  pre\*ious  Thursday,  and  the 
fact  that  this  demand  was  met  without  causing  a  single  com- 
plaint is  considered  no  mean  performance. 

The  consumption  of  electricit\  for  heating  has.  of  course. 
increased  with  the  load  connected.  No  separate  record  is 
available  for  the  year  1903.  but  in  1908  it  reached  one  million 
units,  in  191-1  two  million  units,  and  in  1919  five  million  units. 
During  the  period  of  the  war,  and  particularly  during  the 
l)eriod  of  control,  it  fell  away  considerably,  and  the  average 
consumption  per  raiiiator  connected  has  not  yet  quite  returned 
to  the  pre-war  level,  showing  that  the  habit  of  economical  use 
inculcated  by  control  has  not  yet  altogether  passed  awny. 

FuTCRE  Potentialities. 
The  statistics  given  above  relate  solely  to  the  City  of  London 
Electric  Lighting  Company,  and  it  is  necessary  to  add  corres- 
ponding figures  relating  to  the  Charing  Crt>ss  Electricity  Supply 
(\nupany,  whose  City  undertaking  covers  the  same  area.  That 
Company  at  the  present  time  has  radiators  with  an  aggregate 
capacity  of  4,000  kw.  connected  to  its  City  mains,  and  for  the 
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year  1919  sold  two  million  units  for  heating  purposes  in  the 
City.  We  thus  get  a  total  district  connection  of  15,400  kw. 
and  a  sale  of  seven  million  units  for  the  year  1919.  But 
though  in  itself  the  load  is  a  large  one  it  is  actually  negligible 
compared  with  the  demand  that  lies  ahead.  A  stranger  might 
wander  for  many  days  through  City  offices,  and  though  he 
would  certainly  notice  the  universal  use  of  electric  light  he 
would  be  in  no  wise  struck  by  the  use  of  electric  heating. 
And  yet  already  the  maximum  heating  demand  is  not  far  short 
of  that  for  lighting.  Roughly,  it  may  be  computed  that  10,000 
radiators  (allowing  an  average  of  1,500  watts  per  radiator)  are 
in  use  within  the  one  square  mile,  but  the  total  possible  demand 
must  be  fully  thirty  times  that  number. 

The  Disadvantages  of  a  Heating  Load. 

It  is  hardly  necessary  to  point  out  that  the  individual  load 
factor  is  very  poor,  that  diversity  is  almost  non-existent,  and 
that  regarded  by  itself  the  heating  load  has  little  to  commend 
it  to  the  supply  company.  All  that  can  be  said  is  that  it  is 
confined  to  a  certain  season  of  the  year,  and  during  that 
period  occupies  during  daylight  hours  plant  which  is  required 
each  evening  to  meet  the  lighting  peak.  There  is  reason  to 
believe  that  some  of  the  heating  demand  runs  off  in  the  after- 
noon as  offices  get  thoroughly  warmed  up,  and  to  the  extent 
that  this  occurs  the  heating  supply  is  valuable. 

Up  to  the  present  supply  undertakings  have  not  had  to 
deal  with  heating  upon  a  large  scale.  It  has  been  regarded 
as  an  adjunct  to  the  main  purposes  for  which  electricity  is 
used,  and  much  has  been  assumed  in  regard  to  its  value  and 
profit  earning  possibilities.  Whether,  at  the  reduced  price 
usually  charged,  it  is  or  is  not  a  paying  business  for  Electric 
Supply  Undertakings  is  a  question  which  is  likely  before  long 
to  call  for  a  definite  decision. 

The  Coal  Fire  Fetish. 

The  open  coal  fire,  admittedly  wasteful,  and  now  become  an 
appallingly  expensive  luxury,  is  looked  upon  with  suspicion, 
and  people  are  beginning  to  realise  that  other  and  cleaner 
methods,  though  possibly  more  expensive  in  themselves, 
achieve  such  economy  in  cleanliness  and  absence  of  labour 
that  their  adoption  means  an  actual  reduction  of  expenditure 
to  the  user.  These  other  methods  will  therefore  be  used  much 
more  freely  in  future,  and  their  adoption  will  be  hastened  by 
the  difficulties  in  retail  coal  supply  brought  about  by  the 
scarcity  and  cost  of  transport  and  labour.  For  many  years 
past  more  gas  has  been  sold  for  heating  than  for  any  other 
purpose,  but  it  is  clear  tliat  only  a  fraction  of  the  possible  field 
of  business  has  yet  been  touched. 

Now  there  is  a  great  probability  that  this  demand  on  the 
part  of  the  public  for  a  less  troublesome  heating  agent  than 
coal  will  gradually  turn  from  gas  to  electricity  for  the  reason 
that  electricity  is  yet  cleaner  and  more  automatic  in  action. 
It  is  admitted  that  coal  for  home  consumption  is  already  being 
provided  at  less  than  cost  price,  and  must  inevitably  become 
still  dearer  as  the  quantity  exported  is  reduced.  Gas  and 
electricity  undertakings  of  course  will  be  called  upon  to  pay 
more  for  the  fuel.  Doubtless  they  will  in  such  case  both 
become  dearer  themselves,  but  the  effect  of  dearer  coal  will 
be  greater  in  the  case  of  gas  and  the  relative  position  will  thus 
be  more  favourable  to  electricity. 

Lessons  prom  the  Latest  Increases. 

The  acceleration  in  the  rate  of  progress  in  the  City  district 
during  the  past  year,  to  which  reference  has  already  been  made, 
may  be  cited  as  some  proof  that  this  movement  is  already  on 
foot.  For  it  is  not  confined  to  the  City  of  London  only.  Every 
electricity  suj)[)ly  undertaking  has  the  same  tale  to  tell,  the  only 
dift'erence  being  that  the  City  district  has  already  accumu- 
lated a  comparatively  large  heating  business.  Drawing  con- 
clusions from  the  parallel  of  the  gas  industry  we  may  appar- 
ently anticipate  in  the  not  far  distant  future  a  heating  demand 
exceeding  tliat  for  all  other  purposes  combined,  and  it  is  open 
to  question  whether  the  loss  of  load  factor  which  will  inevitably 


ensue  will  be  sufficiently  compensated  by  the  increased  sale^ 
The  answer  to  this  question  probably  depends  upon  the- 
average  provision  in  mains  required  per  radiator  connected,, 
or  in  other  words  upon  density.  The  difficulty  will  be  the 
capital  cost  of  distribution.  In  suburban  or  country  districts- 
this  may  easily  prove  prohibitive  and  compel  a  tariff  designed 
for  the  purpose  of  discouraging  the  consumer  from  using 
electric  heating.  In  town  areas  density  may  be  attained,  the 
.mains  difficulty  will  not  be  so  great,  but  there  is  the  danger  that 
popularity  may  cause  trouble  at  the  generating  station  where 
the  unanimity  of  demand  in  cold  weather  may  prove  discon- 
certing. While  the  radiator  remains  an  instrument  bv  which 
the  consumer  can  inflict  an  uncomfortable  demand  upon  his 
supply  station  without  incurring  a  compensating  addition  to 
his  quarterly  consumption  these  difficulties  will  certainly  be 
encountered.  It  cannot  be  said  that  either  of  them  has  yet 
become  acute,  but  if  the  present  acceleration  in  heating  deniand 
becomes  an  established  enthusiasm  on  the  part  of  electricity 
consumers  they  will  very  quickly  become  apparent. 

Heating  Load  and  Load  Factor. 

So  far  as  the  City  district  is  concerned,  the  heating  load  has 
probably  a  higher  value  than  elsewhere.  Every  room  is  occu- 
pied throughout  the  day,  and  each  radiator  connected  is  certain . 
to  be  a  source  of  steady  revenue,  though  as  pointed  out  it  is  the 
product  of  a  poor  load  factor.  But  the  load  factor  on  the 
whole  output  within  the  district  is  already  very  poor  (about  16 
per  cent,  only)  with  little  or  no  prospect  of  improvement,  and 
the  addition  of  a  large  heating  load  cannot  have  such  a  destrov- 
ing  eeffct  as  it  may  have  in  an  industrial  area.  A  reduction 
from  16  to,  say,  12  per  cent,  would  cover  a  very  large  addition 
in  heating,  and  would  not  make  much  difference  to  the  cost  of 
production.  Elsewhere  the  drop  might  be  from  25  or  30  to 
15  per  cent,  with  uncomfortable,  if  not  disastrous,  results. 

The  Price  Question. 

The  existence  of  a  considerable  heating  load  in  the  City  has 
compelled  more  careful  attention  to  the  price  charged  for 
heating  supplies.  In  spite  of  the  policy  pursued  by  other 
supply  authorities  the  price  per  unit  in  the  City  has  never  been 
allowed  to  fall  below  Hd.  per  unit,  and  as  the  demand  and 
consumption  is  greater  than  elsewhere  it  would  not  appear  to 
have  proved  excessive. 

Every  electricity  supply  undertaking  will  shortly  have  to 
undertake  the  revision  of  its  tariff  in  the  light  of  post-war 
experience,  and  the  heating  rate  will  require  careful  considera- 
tion in  each  case  since  it  may  soon  become  the  most  important 
of  all.  It  appears  desirable  to  arrive  at  some  method  of  dis- 
tinguishing between  heating  and  cooking  supplies,  since  the 
latter  is  obviously  of  greater  value,  possessing  clearly  the 
possibility  of  diver.=ity  in  demand  coupled  with  consumption 
throughout  the  year.  The  domestic  service  difiiculty  is  having 
the  effect  of  concentrating  cooking  operations  in  the  period 
preceding  the  mid-day  meal,  a  tendency  which  deserves  to 
to  be  fostered  by  the  manipulation  of  the  tariff  adopted  since 
it  will  enhance  the  value  of  the  cooking  load  to  the  generating 
gtation. 

The  Inherent  Iniquity  op  the  Heating  Load. 
Failing  the  invention  of  some  method  of  heat  or  thermal 
storage,  which  will  entirely  alter  the  chief  characteristic  of  the 
heating  load,  every  effort  must  be  mad*  to  overcome  its  inherent 
iniquity,  bad  load  factor,  by  seizing  upon  and  carefully  en- 
couraging every  use  of  electricity  likely  to  promote  diversity 
of  demand.  Cooking,  water  heating,  vacuum  cleaing,  ironing 
and  many  other  somewhat  neglected  a])plications  all  come  with- 
in this  category.  Coniparative  conditions  are  altering  in  fa  vour 
of  electricity,  and  the  consunu^r  is  being  forced  to  take  less 
account  of  immediate  cost  and  more  account  of  ulterior  advan- 
tages. No  amount  of  theoretical  or  mathematical  argument 
in  favour  of  gas  can  alter  these,  and  as  electrical  apparatus 
loses  that  air  of  mystery,  which  is  simply  the  result  of  ignorance 
and  must  inevitably  disappear,  the  demand  for  heating  will 
eclipse  all  others. 
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Some  Paradoxes  of  Supply. 


Ily    II.    K. 

ONE  of  these  days,  I  suppose,  th'-  hiiHine.ss  of  electrieity  supply 
will  lose  its  many  fascinating  inefjualities,  and  Ixjcome,  like  gas, 
a  thing  of  almost  blatent  unmysteriousness — an  affair  for  tradesmen 
rather  than  for  tho.-e  artisitie  spirits  who  have  framed  the  euriously 
elaborate  systems  of  selling  current  whieh  are  a  i)crpetual  paradox  to 
the  logically-minded  consumer.  Of  course,  I  am  well  aware  that 
there  exist  the  most  excellent  reasons  for  the  majority  of  these 
apparent  absurdities,  but  for  the  moment  I  am  taking  the  view  of 
the  ordinary  consumer.  He  does  not  understand  the  reasons  under- 
lying the  financial  complexities  of  electrical  supply,  and  it  seems 
to  me  that  a  great  many  householders  would  rather  pay  a  little  more 
if  they  might  be  saved  the  mental  effort  involved  in  trying  to  com- 
prehend some  of  the  present  m(>thods  of  charging'. 

Sometimes,  as  in  the  case  of  the  '  rateable  value  "  and  "  maximum 
demand  "  systems,  the  sj^stem  itself  is  complicated  ;  in  other  cases, 
the  basis  of  charge  is  pretty  clear,  but  there  exists  an  element  of 
unfairness,  which  irritates  the  man  who  has  to  pay  the  bill. 
Differentiation  between  Lighting  and  Heating  Rates. 
The  most  obvious  example  of  this  is  the  common  differentiation 
between  lighting  and  heating  rates.  It  is  evident  to  the  most 
unintelligent  u.ser  that  exactly  the  same  ci  rrent  is  used  for  both 
purposes.  Why  then  should  he  be  charged,  perhaps,  five  times  as 
much  for  the  one  as  for  the  other,  especially  when  they  coincide  in 
point  of  time?  There  is  only  one  justification  for  different  charges, 
and  that  is  when  they  are  applied  to  different  parts  of  the  day.  The 
man  in  the  street  understands  that  distinction  ;  he  is  used  to  paying 
one  price  for  an  entertainment  or  exhibition  in  the  afternoon,  and 
another  price  in  the  evening.  He  could  easily  be  made  to  appreciate 
the  economic  necessity  of  charging  more  for  current  during  the 
period  of  the  j;eak  load. 

Presumably, the  lower  heating  and  cooking  rate  was  invented  because 
it  was  assumed  that  such  a  load  would  inevitably  be  a  day  load. 
As  a  matter  of  fact,  it  generally  is  not.  (Of  course,  I  am  dealing  with 
domestic  consumers.)  The  majority  of  heating  and  cooking  devices 
in  use  take  the  form  of  radiators,  kettles,  hotplates,  &c.,  and  it  may 
safely  be  estimated  that  from  60  to  80  j)er  cent,  of  the  current  con- 
sumed by  them  is  consumed  during  the  lighting  period.  The  object 
of  the  supply  engineer,  in  arranging  a  differential  rate,  should  be  to 
encourage  a  domestic  day  load,  a  thing  the  present  system  certainly 
does  not  accomplish. 

Day  and  Night  Rates. 
There  is  just  one  way  of  achieving  this,  and  it  is  such  a 
simple  way  that  I  will  not  insult  readers  of  The  Electrician 
by  suggesting  that  it  is  new.  Hundreds  of  engineers  have 
doubtless  thought  of  it,  and  for  some  good  reason  have  decided  that 
it  was  impracticable.  However,  having  gone  so  far,  this  naive  plan 
must  be  outlined.  Here  it  is  :  Charge  the  low  rate  during  the  day- 
time and  the  high  rate  at  night.  Two  meters  would  be  required,  as 
at  present,  but  only  one  system  of  wiring.  Between  the  two  meters 
would  be  fixed  a  special  form  of  time-switch,  either  electrically 
operated  or  electrically  rewound.  This  time-switch  would  have  to 
be  re-set  by  the  meter  reader  every  quarter  to  accord  approximately 
with  the  varying  incidence  of  the  lighting  load.  During  the  summer 
quarter,  for  example,  the  switch  might  be  set  so  that  the  high-rate 
meter  was  in  circuit  between  the  hours  of  7.30  or  8  p.m.  and,  say, 
4  o'clock  in  the  morning.  For  the  remainder  of  the  24  hours  the 
low-rate  meter  would  be  in  circuit. 

Such  a  scheme  -would  mean  that  all  curient  used  during  the  }x>riod 
of  daylight  would  be  charged  at  a  Id.  or  2d.  a  unit,  and  all  current, 
for  whatever  purpose,  used  after  dark,  at  the  ordinary  lighting  rate. 
This  would  have  three  advantages  ;  it  would  tend  to  flatten  out  the 
peak  of  the  domestic  load  ;  it  would  save  money  in  the  wiring  of  new- 
premises,  because  there  would  be  no  need  of  a  special  power  circuit  ; 
and,  finally,  such  a  method  of  charging  would  be  essentially  fairer 
and  more  comprehensible  to  the  consumer,  although  it  should  not 
involve  any  decrease  in  the  central  station  revenue.  I  daiesay  that 
there  is  not  at  present  a  sufliciently  reliable  time-switch  for  the 
purpose,  and  that  is  no  doubt  the  reason  why  the  scheme  has  not  been 
so  far  adopted.  Obviously,  unless  the  time-switch  can  be  left  to 
itself  for  at  least  a  quarter,  the  whole  scheme  falls  to  the  ground. 
Discrepancy  in  Flat  Rate  Charges. 
Another  supply  paradox  which  exercises  the  minds  of  nuvny  con- 
sumers is  the  tremendous  and  apparently  unreasonable  discrepancy 
which  exists  between  the  flat  rate  charges  in  different  neighbour- 
hoods. In  London,  for  example,  the  rates  vary  from  about  4d.  to  Sd. 
A  ^d.  or  a  Id.  difference  might  be  reasonable,  but  variations  of  100 
per  cent,  are  really  too  great,  and  simply  lead  the  ordinary  business 
man  to  suspect  the  competence  of  those  who  calculate  the  works  costs 
on  which  such  rates  a-e  based.  Perhaps,  in  the  d(  lightful  fashion  of 
the  Fren.Th  waiter  who  v.as  in  the  habit  of  including  the  date  in  the 
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totals  of  hi.H  cuHtomr-rs  bilU,  the  "upply  rate*  have  to  f>oar  the  co  t 
of  irrelevant  ittni?*  Much  a«  district  maternity  homes  and  Hummer 
outing.s  for  the  local  >aiar<iianH.  Often,  tfx>,  the  rat»->i  are  high 
%vhcre  one  would  exjMtct  them  to  Ik?  low,  and  low  where,  a^s  in  certain 
scattered  resilential  dlHtrictw  like  Barnf^,  tht-y  might  excusably  be 
high.  In  P2a.st  Ham,  wherf;  there  hhould  Ije  a  great  numljer  of  con- 
sumers and  a  considerable  fKJwer  loafJ,  th*?  lighting  rate  hi  "Jd.  per 
unit.  In  Barnes,  with  relatively  few  conxumers,  a  ver>-  Hmall  prjwcr 
load  and  no  tranrm,  the  lighting  rate  wa»,  until  recently  od. ;  it  »»  pro- 
bably r>^(\.  now. 

The  unfortunate  con.sumer  who  moves  from  one  dlstriet  to  another 
has  to  face,  not  only  the  probability  that  all  hix  lampw  and  other 
appliances  will  Ix;  useless  in  the  new  house,  but  abw  the  terrifying 
possibility  that  his  curre-nt  may  cftut  him  twice  aii  much  a«  before. 
Of  course,  there  Is  not  a  standardised  price  (still  Icsh  a  standardised 
quality)  in  the  case  of  gas,  but,  within  the  area  of  greater  London, 
one  is  pretty  safe  in  assuming  that  no  price  variation  will  be  more 
than  a  small  perc-entage. 

The  Value  of  Control. 

As  to  the  question  of  different  voltages  andsystem-s  of  supply, 
well,  I  suppose  every  station  engineer  will  defend  hU  own  choic*  of 
plant  and  his  inalienable  right  to  inflict  upon  his  (onaumcia  any 
voltage  which  he  may  con.sider  desirable.  I  am  not  a  central 
station  man,  and  I  do  not  pretend  to  l>e  able  to  lay  down  the  law  as 
to  the  relative  merits  of  direct  current  and  alternating  cunent, 
100  volts  and  200  volts  ;  but  I  will  not  hesitate  to  say  that  it  would 
be  better  for  the  progre.ss  of  the  industry  and  for  the  public  if  we 
had  the  most  inefficient  system  of  upply  co"  ci'.vable,  providing  that 
it  was  standardised  throughout  the  country.  F^verybody  is 
engaged  just  now  in  cursing  Government  control.  It  is  a  pity  that 
there  was  not  more  control  in  the  early  days  of  the  electrical  indastrj'. 
If  there  had  been  it  might  by  now  have  become  a  le  A  business,  in- 
stead of  being  either  a  charity  or  a  'hobby. 

I  possess  an  electric  hairdryer  which  I  value  exceedingly,  not  only 
on  account  of  its  usefulness,  but  also  because  it  took  me  nearly  six 
months  to  get  it.  -My  present  tenancy  expires  in  a  few  months,  and 
I  have  to  find  a  neighbourhood  to  suit,  not  my  family,  but  tnij  hair- 
drijer  !  I  cannot  do  without  it,  and  life  is  too  short  to  contemplate 
having  it  rewound  or  exchanged.  What  a  ridiculous  commentary 
on  40  years  of  electrical  progress  !  What  a  damning,  though  slightly 
funny^  indictment  of  the  policy  of  allowing  supply  undertakings  to 
choose  their  own  systems. 

The  Prepayment  .Meter. 

Let  us  pass  from  this  personal  tragedy  to  the  persistent  prob  em 
of  the  prepayment  meter.  The  prepayment  meter  is  good  ;  but 
there  seems  to  be  no  adequate  reason  why  the  user  of  one  shQuld  have 
to  pay  more  for  his  current  than  the  man  who  has  an  ordinary  meter 
and  does  not  settle  his  account  until  the  final  demand  note  arrives. 
It  may  be  urged  that  slot  meters  involve  an  extra  expense  for  col- 
lection. Do  they  ?  I  rather  fancy  the  boot  is  on  the  other  foot. 
Certainly  the  slot  meter  costs  more  to  buy  then  the  ordinary-  meter,  but 
it  is  very  doubtful  w  hetl  er  \  ne  cost  of  postage,  the  delays  in  settlement, 
and  the  cash  discounts  which  are  occasionally  allowed,  do  not  involve 
a  relatively  higher  cost  for  the  collection  of  the  ordinary  quarterly 
accounts.  In  addition,  one  has  to  remember  that  the  colle  tor,  in 
the  case  of  the  majority  of  domestic  consumers,  not  only  has  to  send 
an  account  by  post,  but  also  has  to  call  personally  for  the  money. 

In  any  case,  supjiwing  that  the  cost  of  the  slot  meter  collection  is 
proved  to  be  the  higher,  it  is  manifestly  unfair  that  the  liost  customer 
should  have  to  pay  most  for  the  privilevre  of  prepayment.  If  an 
extra  id.  a  unit  is  charged  for  slot  meters,  the  man  who  uses  20  units 
a  year  pays  lOd.  for  the  accommodation,  whereas  he  who  uses  100 
units  pays  4s.  2d.  This  is  obviously  unjust,  and  can  only  be  re- 
medied by  expunging  the  extra  charge,  and  putting  the  obliging 
jirepayer  on  t  he  same  footing  as  the  most  dilatory  v,uarterly  consumer. 
The  latter,  of  course,  pays  a  meter  rent.  This  rent,  or  a  slightly 
higher  one.  could  easily  be  collected  in  advance,  once  a  year  or  once 
a  quarter,  from  the  slot  meter  ust^r. 

In  conclusion,  it  is  interesting  to  ol>serve  how  the  different  supply 
companies  seven. Uy  reganl  the  question  of  the  arrangement  of  main 
fuses.  1  know  of  one  bU  ck  of  flats  in  a  London  suburb,  in  which  the 
only  main  fuse  is  a  ri0-am{x>re  fuse  controUing  the  whole  block 
There  are  neither  consuniers'  nor  company's  main  fuses  in  the  flat 
onlv  circuit  fuses.  .\  short  circuit  beyond  the  circuit  fuses  would 
plunge  the  fl  ts  in  darkness  :  and  on  at  least  one  ccca.sion  a  fault  in 
a  lampholder  blew,  not  only  the  lO-amjx're  circuit  fuse,  hut  also  the 
aO-anijHMv  fuse  in  the  bastMuent.  Incidentally,  this  latter  fuse  was 
made  up  of  a  number  of  strands  of  5-ampere  tin  fuse  wire,  and  the  idea 
that  its  capacity  was  ."lO  amperes  was  a  vain  imagining  of  the  supply 
tompanys  ins^xxtor. 
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The  Development  of  Electrical  Sales. 


By   "ELECTRON. 


Being  Three  Open  Letters  to  Those  Concerned  in  the  Future  Development  of  the  Electrical  Industry. 


Letter  No.  1 
To  K.  Watts,  Esq., 

Engineer  and  Manager, 

TJie  Blankshire  Electricity  Supply  Corporation, 

High  Tension,  Blankshire 

My  dear  Watts  :  Hav^e  you  realised  that  the  day  has  gone  by 
when  it  was  a  glorious  achievement  to  reduce  the  lubricating  costs 
by  a  figure  residing  in  the  fourth  decimal  place  ?  That  was  the 
time  when  you  used  to  revel  in  the  title  of  "  Chief  Engineer  "  and 
your  main  efforts  were  devoted  to  solving  the  problems  of  generation 
and  distribution.  But  since  then  your  title  has  had  the  magic 
word  "  Manager  "  tacked  on  to  it.  That  new  title  implies  that 
you  are  not  only  responsible  for  the  economical  supply  of  electricity, 
but  that  you  have  to  take  your  share  in  selling  "  juice  "  and 
.developing  a  public  demand  for  it. 

^pp'ye  now  gQt  to  realise  that  the  average  man  in  the  street 
"carfes  notliing  ior  your  beloved  terms  and  symbols.  Amperes,  volts, 
kilowatt-hours  mean  nothing  to  him.  To  interest  him  your  appeal 
must  be  plain  and  easily  understood. 

The  user  of  electric  motors  buys  them  and  the  electricity  that 
propels  them  as  something  which  drives  his  machinery.  The 
lighting  consumer  buys  illumination.  The  cooking  and  heating 
consumer  buys  heat.  The  user  of  electric  fans  buys  either  ventilation 
or  a  cooling  breeze 

None  of  these  people  are  interested  directly  in  electricity  as 
electricity.  They  only  regard  your  magic  "  juice  "  as  a  service 
which  enables  them  to  satisfy  their  need  for  power,  heat  or  light. 

To  create  a  further  demand  for  any  of  these  forms  of  service 
it  is  necessary  for  you  to  produce  in  yom*  prospective  consumers' 
minds  visions  of  the  service  which  electricity  can  give  in  the  home, 
office,  shop  or  factory.  How  are  you  tackling  this  important 
problem  ? 

Women  probably  form  the  majority  of  visitors  to  your  showroom. 
And  though  they  are  a  delightful  sex,  they  have  their  idiosyncracies. 
It  is  more  important  to  them  that  there  is  no  dust  on  their  dining 
table  than  that  your  salary  is  £10,000  a  year,  more  or  less.  Is  your 
showroom  kept  clean  and  dusted,  so  as  to  drive  home  the  advantage 
of  cleanliness  ?  Do  you  periodiQally  change  your  window  and 
showroom  display,  and  make  one  particular  appeal  at  a  time  ? 
For  example,  a  14-day  demonstration  of  vacuum  cleaners,  irons 
or  kettles  is  a  good  idea.  Or  is  your  showroom  more  like  a  museum 
with  a  ceiling  crowded  up  with  fittings  so  that  none  of  them  can 
be  seen  effectively  ? 

It  is  a  far  quicker  and  more  effective  method  to  drive  one 
particular  message  home  at  a  time  by  means  of  a  specialised  display 
than  to  endeavour  to  make  a  general  apjieal  for  all  classes  of  domestic 
apparatus  all  the  time  ! 

Many  women,  and  more  men,  are  shy  of  asking  questions.  If 
you  are  married  you  may  not  think  so,  but  it's  true.  Therefore 
-employ  neatly  written  display  cards,  stating  the  price  of  the  appara- 
tus and  the  cost  per  hour  to  run  in  pence  or  shillings.  Don't  use 
the  word  unit. 

A  display  rack  or  table  with  propaganda  literature  upon  it  should 
be  placed  both  in  the  showroom  and  in  the  cashier's  office.  And 
:3om9  form  of  advertising  matter  should  be  handed  out  with  all 
receipts. 

Good  leaflets  and  enclosure  cards,  &c.,  can  be  obtained  quite 
reasonably  through  the  Electrical  Development  Association,  which, 
■  of  course,  you  are  enthusiastically  supporting.  Much  of  the  manu- 
facturer's literature  is  too  technical  and  therefore  confusing  and 
harmful  to  the  average  consumer. 

What  is  the  position  regarding  your  staff  ?  Have  you  aroused 
their  enthusiasm  in  developing  the  sale  of  "  juice  "  ?  Your  meter 
inspectors  come  into  daily  contact  with  your  customers  and  quite 
often  their  opinion  is  asked.  The  laudable  efforts  of  your  Sales 
Department  representatives  can  be  easily  nuUifieci  by  faint-hearted 
answers  or  adverse  replies  from  the  staff  of  the  meter  department. 
A  conference  'with  your  meter  men  accompanied  with  demon- 
strations of  the  aj)})aratus  will  go  far  towards  obviating  this  difficulty. 
Don't  discourage  flirtation  with  the  cook. 

Don't  forget  you  are  in  reality  selling  "  service  "  (not  the  mains 
type),  a  really  great  service,  and  it  is  necessary  for  you  to  shape 
your  ])olicy  accordingly.  The  secret  of  successful  business-building 
13  not  only  to  sell  to  the  customer,  but  to  keep  him  sold,  i.e.,  happy 
with  his  piu-chaso.  "J'he  greatest  cause  of  annoj^ance  to  the  con- 
•.aumer,  particularly  the  householder,  is  the  cost  of  small  repairs. 
Men's  time  .•\n{l  overhead  charges  have  naturally  to  be  paid  for, 


but  it  would  save  many  pin-pricks  and  promote  business  generally 
if  the  price  charged  for  "  juice  "  included  the  ser\ace  of  replacing  fuses 
and  making  minor  repau-s,  and  the  necessary  increased  cost  per 
unit  would  not  be  high. 

Again,  when  you  have  sold  an  iron,  a  cooker,  or  a  heater  to 
Mrs.  Jones,  don't  heave  a  sigh  of  satisfaction  and  forget  it.  After  a 
reasonable  time  arrange  for  a  representative  to  call  and  see  if  the 
article  is  giving  satisfaction. 

If  your  monthly  meter  records  indicate  abnormal  consumption 
on  any  premises  a  representative  should  be  sent  to  ascertain  the 
cause.  Not  because  the  meter  may  be  A^Tong,  but  to  safeguard 
against  the  ultimate  kick  which  is  likely  to  occur  when  the  con- 
sumer gets  the  quarter's  bill. 

Finally,  remember  there  are  others  concerned  in  your  progress 
besides  your  consumers  and  your  staff.  There  is  the  contractor. 
Are  you  neglecting  him  ?  Bear  in  mind  even  if  you  have  a  con- 
tracting department  he  can  help,  and  if  you  haven't  he  is  a  necessity 
in  finding  outlets  for  your  "  juice." 

Has  it  occurred  to  you  that  a  quarterly  round-table  conference 
would  do  much  to  arouse  enthusiasm  and  to  promote  goodwill 
between  the  contractors  and  your  undertaking  ?  By  dividing  the 
area  geographically  on  mutuaUy  agreed  lines  and  then  acquainting 
the  contractors  concerned  of  new  mains  extensions  you  would  help 
both  them  and  yourself.  Cursing  the  poor  contractor  may  relieve 
your  feelings,  but  it  does  not  help  him  or  you  to  develop  your 
respective  spheres  in  the  industry. 

Yours  to  an  Ampere, 

"  Electron." 


Letter  No.  2. 
To  ^.  JS.  Cleats,  Esq., 

Electrical  Engineer  and  Contractor, 
7,  The  Parade,  Uniiville. 

My  dear  Cleats  :  There  is  an  old  American  sajang  that  you  have 
either  got  to  get  on  or  get  out.  There  is  quite  a  nice  little  profit 
to  be  made  on  the  sale  of  accessories  such  as  kettles,  irons,  heaters, 
lamp-shades,  &c.  Why  leave  it  all  to  the  drapers  ?  Have  j'ou 
noticed  how  the  big  stores  are  advertising  these  lines  ?  They  find 
the  public  want  them  but  does  not  know  the  electrical  contractor 
also  sells  them.  What  is  more,  so  long  as  your  ^^'indow  represents 
an  antique  dealer's  collection  of  lamp-holders,  ceiling  roses,  %\'ire,  &c., 
they  never  will  realise  it. 

Wake  up,  man,  and  obtain  your  share  of  that  prosperity  for  the 
industry  which  is  undoubtedly  coming  through  the  public  interest 
in  the  service  electricity  offers.  Make  an  appeal  to  the  public 
through  the  medium  of  your  shop  and  its  window,  and  keep  both 
in  such  shape  that  an  impression  of  tidiness  and  cleanliness  is 
conveyed — cleanUness  and  labour-saving  are  the  two  great  advan- 
tages of  electricity  ! 

Be  more  up-to-date  in  j'our  methods — the  pubUc  is  daily  becoming 
more  used  to  receiving  type^\^•itten  letters,  and  the  scrawled  estimate 
on  a  soiled  sheet  of  paper  is  a  relic  of  the  past. 

In  estimating  for  electrical  installations  remember  you  are  the 
man  who  should  know,  and  it  is  up  to  you  to  see  that  the  customer 
gets  an  installation  which  will  not  only  serve  for  the  present,  but 
which  can  be  easily  extended  at  a  later  date  when  occasion  arises. 
State  definitely  what  you  are  quoting  for  and  give  reasons  for 
including  two-way  s\vitches,  wall  plugs,  and  extra  size  main  feeds, 
and  a  spare  \\i<y  or  two  on  the  "  dis  "  board.  This  w'xW  not  only 
protect  you  against  the  firm  that  employs  a  policy  of  "'  Cut  and 
Skimp,"  but  also  tends  to  bring  you  the  futm-e  business  for  apparatus 
and  extensions.  Every  wall  plug  installed  offers  an  opportunity 
for  the  future  sale  of  apparatus,  be  it  a  lamp  standard  or  kettle.  &c. 

Don't  let  your  interest  evaporate  with  the  payment  of  your  bill. 
At  a  later  date  write  or  call  to  find  out  if  the  job  is  giving  satis- 
faction. Keep  a  card  index  of  your  customers,  so  that  when  you 
have  a  new  stock  of  apparatus  or  accessories  you  can  write  and  tell 
them  about  it. 

The  supply  authority  and  yourselves  depend  upon  the  public 
for  progress.  It  won't  help  you  to  grouse  to  your  customers  about 
the  supply  authority.  That  only  tends  to  bring  electricity  into 
disrepute  and  harms  all  parties. 

Cultivate  the  goodwill  of  your  staff  and  encourage  them  by 
adequate  remuneration  to  bring  you  information  concerning  re- 
movals, new  buildings,  &c.,  and  to  take  an  interest  in  the  progress 
of  your  business  generall}-.     Demonstrate  various  new  accessories 
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and  apparatas  to  the  staff.  The  wireman  has  many  an  opportunity 
of  suf^gesting  the  use  of  domestic:  appliances  when  on  customers' 
premises  for  the  purpose  of  rejjairs  and  extensions. 

You  must  endeavour  to  make  good  use  of  manufacturers'  show- 
cards,  and  general  advertising  literature  similar  to  that  suj)plicd 
Ijy  the  Electrical  Development  Association.  Showcards  under  your 
counter  represent  waste.  In  your  window  they  will  help  to  develop 
trade. 

It  is  unfair  to  expect  the  other  party  to  do  all  the  spade-work. 
The  eventual  development  of  the  Klcctrical  Industry  dejjends  upon 
the  active  co-operative  efforts  of  all  concerned.  You  mast,  there- 
fore, do  your  share,  not  only  in  |)erfecting  your  methods  of  business 
but  also  in  educating  the  {)iiblic  uj)  to  the  service  that  electricity 
offers.  Yours  to  a  Svsitch, 

■'  Electron." 

P.S. — There  is  much  that  applies  equally  well  to  you  in  my 
letter  to  Mr.  Watts,  of  the  Blankshire  Electricity  Supply  Company, 
a  copy  of  which  is  enclosed. 

Letter  No.  3. 
To  Messrs.  Assembled  Stampinr/s,  Ltd., 
Punchdale  Works,  W estinf/ham. 

Gentlemen :  Are  you  doing  all  you  can  to  help  the  supply 
authority  and  contractor  to  dispose  of  the  electrical  merchandise 
that  you  manufacture  ?  Or  are  you  merely  distributing  your  goods 
via  the  wholesaler  to  the  trade  retailer  and  leaving  it  at  that  ? 

In  many  industries  manufacturers  have  found  that  it  pays  them 
to  devote  considerable  attention  to  ways  of  helping  the  retailer  to  a 
quick  sale  of  their  goods.  Not  only  is  a  careful  study  made  of  the 
conditions  in  which  the  goods  will  be  used,  but  the  goods  are  packed 
in  an  attractive  way,  adequate  literature  and  advertising  matter 
for  mndow  displays  is  provided  and  freely  distributed. 

In  the  electrical  industry  we  daily  come  across  lighting  fittings 
which  are  neither  artistic  nor  efficient  from  the  point  of  view  of 
good  lighting  or  ease  of  wiring.  Cooking  apparatus  is  made  in 
which  the  question  of  easy  access  for  cleaning  seems  to  have  been 
completely  overlooked,  and  some  forms  of  radiators  cause  con- 
siderable waste  of  time  when  faulty  elements  have  to  be  replaced. 
Many  serviceable  electrical  accessories  such  as  kettles,  irons,  &c., 
are  purchased  for  presents,  yet  in  how  many  cases  is  an  attractively 
designed  box  or  carton  provided  ?  It  is  just  the  little  additional 
touch  that  means  so  much,  and  yet  gets  overlooked.  But  who 
likes  to  give  away  a  present  wrapped  up  in  an  awkward  brown  paper 
.  parcel  ? 

It  is  a  mistake  to  suppose  that  advertising  literature  in  the  form 
of  leaflets  should  be  written  in  the  style  of  an  excerpt  from  your 
catalogue.  The  man  in  the  street  does  not  understand  what  3  kw. 
stands  for,  therefore  why  quote  a  3-kw.  heater  at  say  price  £3  ? 
Better  call  it  a  heater  size  No.  3,  suitable  under  average  conditions 
for  heating  a  room  of  2,000  cubic  ft.  capacity.  Also  the  general 
descriptive  matter  in  the  leaflet  should  be  written  in  a  style  calculated 
to  promote  a  desire  to  purchase  a  heater,  rather  than  to  assume 
that  the  desire  exists  and  all  that  is  required  are  details  regarding 
the  various  patterns  you  manufacture. 

Your  future  progress  depends  upon  increasing  the  demand  for 
electrical  energy  and  is  therefore  bound  up  with  the  activity  of  the 
supply  authorities  and  the  electrical  contractors.  It  is,  therefore, 
to  your  interest  to  endeavour  by  suitable  specialised  manufacturing 
methods  to  pr.oduce  apparatus  at  as  low  a  price  as  possible  and  to 
help  the  supply  people  and  contractors  to  stimulate  the  public 
demand  for  electricity. 

The  publicity  efforts  put  forward  bj'  the  lamp  manufacturers 
are  certainly  to  be  commended  and,  of  course,  their  efforts  have 
and  wtII  benefit  the  whole  industry.  It  is  doubtful,  however, 
whether,  granting  they  are  willing,  one  section  of  the  industry  can 
afford  to  maintain  continuously  an  advertising  campaign  of  adequate 
size,  and  it  is  certainly  unfair  that  all  the  expense  of  a  campaign 
which  benefits  all  should  fall  upon  one  section  of  the  industry. 
Also,  if  various  large  sections  were  to  start  similar  campaigns  nothing 
short  of  chaos  might  result. 

The  more  logical  method  seems  to  be  to  entrust  this  work  to  the 
Electrical  Development  Association,  and  thus  to  arrange  for  cen- 
tralised control  and  for  each  section  of  the  industry  to  carry  a 
fair  share  of  the  cost. 

It  is  not  only  press  advertising  that  is  required,  but  in  addition 
the  E.D.A.  should  set  up  a  Bureau  of  Electrical  Information,  from 
which  the  public  can  oljtain  detailed  information  concerning  new 
processes,  equipment  and  development  generally  ;  such  information 
to  be  collected  from  all  parties,  suj)ply  authorities,  contractors, 
manufacturers  and  electricity  consvuners. 

This  information  would  be  extre^nely  valuable  in  connection 
with  preparing  new  designs  and  arriving  at  standard  types,  and 


would  alijo  indicate  the  lines  along  which  future  demaads 
likely  to  arise. 

•Mutual  co-operative  effort  between  all  parties  will  not  only  help 
the  industry  &h  a  whole  to  progrewj,  but  will  aUo  revr-al  the  diffi- 
culties with  which  'aoh  section  ha.s  to  deal,— the  manufacturer  wiU 
learn  through  the  supply  authority  and  contiTU-t^n-  when-  at);>aratiw 
fails  in  the  eyes  of  the  public,  and  vice  versa  the  contra- t.r  and 
supply  engineer  will  learn  of  previously  unthought-of  difficultie« 
and  limitations  in  manufacturing  under  present -*lay  conditions. 

Ills  distribution  of  information  might  even  Ix'  taken  further  bj 
arranging  a  National  Electrical  Conference  Week  in  conjunction 
with  an  Electrical  Exhibition  at  Olympia  or  other  suitablf  place. 
Such  a  confere-nce,  and  the  exhibition  for  that  matter,  might  be 
arranged  by  a  committe<;  composed  of  representatives  of  the  variom 
organisations  who  look  after  the  interests  of  various  .<!ections  of  the 
industry,  e.g.,  the  B.E.A.M.A.,  I..M.E.A.,  C.M.A.,  I. PIE.,  &c.  To 
aid  in  creating  still  wider  intere-st,  variou-s  sections  of  the  conference 
could  be  thrown  open  to  interested  f)arties,  i.e.,  the  lighting  Bectioa 
could  issue  invitations  to  builders  and  arehitects. 

The  latter  part  of  this  U  tter  has  dieres-sed  on  to  topics  not  solelj 
concerned  with  the  manufacturer,  but  generally  speaking  the 
manufacturers  have  learned  the  les-son  of  the  value  of  co-operative 
and  combined  efforts  more  thoroughly  than  other  sections  of  the 
indastry,  and  therefore  they  form  a  suitable  starting  platform  from 
which  to  build  up  the  further  co-operative  effort  of  the  whole  in- 
dustry, which  is  sorely  needed  at  the  pre.sent  time. 

Electricity  is  undoubtedly  a  great  agent,  but  in  these  day*  the 
sale  of  such  a  product  (which  incidentally  produces  a  sale  for  all 
electrical  apparatus  and  material)  can  only  Ije  developed  by  active 
effort.  The  quality  of  the  product  is  not  in  itself  sufficient  to 
ensure  the  rapid  progress  which  can  be  had  if  only  the  industry 
reaches  out  for  it.  The  idea  that  a  good  wine  needs  no  bush  is  as 
dead  as  the  gas  mantle. 

Yours  to  a  FVess. 

■  Electros," 


A  Large  Pulverised  Goal  Plant. 


A  brief  reference  to  the  pulverised  coal  Installation  w  hich  is  to 
be  erected  at  the  new  Milwaukee  Generating  Station  appeared  in  our 
issue  for  May  21  ;  we  are  now  able  to  give  further  information  regard- 
this  plant. 

We  are  informed  that  the  Milwaukee  Ellectric  Railway  and  Light 
Company,  of  wliich  Mr.  John  Anderson,  a  Scotsman,  is  chief  engineer, 
after  more  than  two  years  continued  use  of  pulverised  coal  under 
five  of  their  boilers  in  their  Oneida-street  plant  have  decideil  on  using 
tills  foim  of  fuel  in  their  new  Lakeside  Power  Plant,  which  they  nowr 
have  inider  construction.  In  the  present  station  a  comparatively 
small  amount  of  fuel  is  used  daily,  only  five  out  of  a  total  number 
of  the  ten  468  h.p.  wa  er  tube  boilers  having  been  etiuip|)ed  for 
burning  pulverised  coal,  or  an  installation  of  less  than  2..'>lX)  de- 
veloped horse  power  operating  alongside  of  a  duplicate  itistallatioD 
et{uipped  with  stokers.  It  naturally  follows  that  if  the  efficiency 
obtained  with  jnUverised  coal  and  the  economy  of  the  operation 
compares  favourably  in  a  plant  of  this  size,  the  results  to  lie  realised 
in  a  larger  plant  w  iU  be  still  more  favourable.  For  it  is  well  recog- 
nised that  the  cost  of  preparation  of  coal  is  reduced  as  the  quaiitity 
handled  increases. 

The  new  Lakeside  power  plant  of  the  Milwaukee  Electric  Railway 
and  Light  Company  will  contain  an  installation  of  eight  I..*i06  h.pu 
Edgemoor  water  tube  boilei-s  firtxl  w  ith  pulverised  coal,  the  furnaces 
being  arranged  to  operate  continuously  at  2,"H)  {>er  cent,  rating. 
The  first  unit  will  be  of  4(>,(HH)  kv.-.  capacity.  Later  there  are  to  be 
two  additional  ui.its  of  SO,lXH>  kw.  added,  making  the  ultimate 
size  of  the  plant  200.(HX)  kw.  The  contract  for  the  dryimr,  pulve- 
rising and  transportation  tH|uipment  has  btn^n  plactxl  with  the  Fuller 
Engineering  Conijiany  of  Allcntown.  The  dryinsr  tH|uipment  wiB 
consist  of  I'uller  indirect  pulveriseil  coal  firtxl  rotary  dryers  with 
induced  draft  and  complete  dust  eolUx^ting  et]uipment.  There  will 
be  eight  Fuller  pulverisers  and  complete  Fuller-Kinyon  pulverised 
mateiial  pumping  system  for  delivering  the  pidverised  cix\l  from 
the  pulverising  plant  to  the  bins  above  the  boilers.  This  installation 
is  now  under  construction,  and  the  fii^t  four  boilers  are  expected  to 
be  put  into  operation  by  Deceniber  1,  1920.  This  will  be  the  largest 
installation  of  power-house  boilers  finxl  with  pulverised  coal  in 
existence,  and  no  doubt  it  will  attract  attention  from  en<xineers 
throughout  the  world  who  are  interestetl  iji  fuel  economy,  and  the 
complete  combustion  of  coal  of  any  quality. 
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Incorporated  Municipal  Electrical  Association, 


Monday,  June  2\sl. 
During  the  late  afternoon  and  early  evening  members,  delegates 
and  Aasitors,  including  a  number  of  ladies,  began  to  arrive  at  llkley, 
to  register  their  names  at  the  King's  Hall,  to  find  their  rooms  at  the 
various  hotels,  to  renew  old  friendships  and  generally  to  settle  down 
to  serious  work.  Unfortunately  the  housing  difficulty  has  led  to  a 
crowding  of  the  hotels  in  this  beautiful  residential  spot,  and  has  as  a 
result  prevented  the  accommodation  of  those  attending  in  one  hotel 
This,  to  a  certain  extent,  cannot  help  detracting  from  the  social 
amenities  of  the  Convention,  while  at  the  same  time  it  has  meant  an 
enormous  amount  of  work  on  the  part  of  Mr.  Thomas  Roles  and 
those  making  the  arrangements.  However,  every  one  settled  down 
without  a  hitch,  the  only  untoward  incident  being  that  one  party  had 
rooms  booked  for  them  at  two  hotels,  which,  at  any  rate,  was  better 
than  having  no  room  at  all.  In  the  evening  an  informal  reception 
was  held  at  the  King's  Hall,  at  which  dancing  took  place.  This 
formed  an  excellent  send  off  to  the  work  of  the  week,  while  the  many 
informal  gatherings  in  the  various  hotels  were  equally  successful. 

Tuesday.  June  22nd. 

The  Convention  was  lucky  in  the  fine  weather  which  attended 
their  journey  from  llkley  this  morning.  A  special  train  conveyed 
our  party  to  Bradford,  where  they  were  joined  by  those  staying  in 
that  to  ,vn  and  other  districts.  The  meeting  is  laeing  held  in  the 
Queen's  Hall,  "  The  Windsor,"  Moseley-street,  Bradford,  which  in 
normal  times  is  used  as  a  cinema,  and  provides  therefore  many 
facilities  which  are  not  always  present  in  some  halls  with  which  we  are 
acquainted.  A  feature  of  interest  was  the  flowery  background  before 
which  the  Convention  sat,  while  the  acoustic  properties  were  an 
obstacle  to  the  more  inexperienced  speakers.  Among  the  gathering 
we  were  glad  to  see  Dr.  de  Ferranti,  Mr.  C.  H.  Wordingham,  Aid. 
Fred  Smith,  and  many  others. 

Here  punctually  at  ten  o'clock  the  Convention  was  welcomed  by 
the  Lord  Mayor  of  Bradford  (Aid.  Wm.  Wade,  J.P.),  who  called 
attention  to  the  satisfactory  position  of  electricity  supply  in  the  city, 
and  expressed  the  opinion  that  it  had  come  to  stay,  and  that  its 
employment  was  likely  to  go  on  increasing.  After  having  briefly 
thanked  the  Lord  Mayor  for  his  welcome,  the  President  (Mr.  Thomas 
Roles,  city  electrical  engineer  and  manager,  Bradford)  then  delivered 
his  address.     We  give  an  abstract  of  this  below. 

Mr.  Thomas  Roles'  Presidential 
Address.* 

The  electricity  supply  industry  can  claim  to  have  adapted  itself 
to  meet  the  new  conditions  consequent  upon  the  peace  as  well  as  it 
rose  to  the  great  emergency  occasioned  by  the  commencement  of 
a  terrible  and  unexpected  war.  On  the  Incorporated  Municipal 
Electrical  Ass  Delation  has  fallen  the  task  of  rendering  assistance  to 
its  many  members  in  enabling  them  to  meet  the  difficulties  which 
have  been  almost  daily  exjierienced,  and  the  Association's  Council 
has  had  a  very  strenuous  year  of  labour. 

The  Electricity  Supply  Act. 

The  year  must  for  ever  remain  memorable,  as  during  its  course 
the  Electricity  (Supply)  Bill  received  the  attention  of  both  Houses 
of  Parliament,  and  the  Electricity  (Supply)  Act,  1919,  came  into 
ojjeration.  This  Association  may  congratulate  itself  that  many  of 
the  provisions  of  the  Act  give  powers  wliich  the  Association  has 
itself  for  years  laboured  to  secure,  and  a  number  of  such  powers  have 
been  obtained  directly  as  the  outcome  of  the  efforts  of  the  Associa- 
tion's Council. 

The  removal  of  the  disability  as  to  subscribing  to  Associations  has 
already  been  of  distinct  advantage  to  this  Association,  and  it  is  to  be 
hoped  that  no  municii)al  electricity  supply  undertaking  will  fail 
to  avail  itself  of  the  advantages  which  memberslii])  of  the  Asso- 
ciation affords. 

The  Htring  of  Apparatus. 

Powers  to  provide  api)aratus  on  the  hire-purchase  system  and 
to  sell  outright  are  very  necessary  in  the  interests  of  niunicipal 
undertakings.  Such  powers  couUl  be  utilised  for  the  benefit  of  con- 
sumers of  electricity,  electricity  su])ply  undertakings,  electrical 
manufacturers  and  electrical  contractors,  and  it  is  to  be  hoped  that 
the  relations  between  the  Electrical  Contractors'  Association  and 
this  Association  may  become  such  that  some  agreement  may  be 
reached  under  which  a  successful  attempt  may  be  made  by  nuinicipal 
electricity  supply  undertakings  to  secure  powers  for  hire-purchase 
and  sale. 


*  Abstract. 


The  New  Electricity  Bill. 
It  is  a  matter  for  regret  that  the  Government  found  it  necessary 
to  withdraw  certain  clauses  from  the  original  Bill.  This  regret  is 
not  shared  by  a  large  number,  who  are  of  the  opinion  that  the 
Act  as  it  now  stands  is  sufficiently  comprehensive  for  all  practical 
purposes,  and  that  its  provisions  should  be  given  a  trial  prior  to  any 
further  legislation  on  electricity  supply  matters  being  promoted. 

The  Financial  Clauses. 
From  the  point  of  view  of  the  electricity  supply  industry,  the 
financial  clauses  in  the  new  Bill  may  be  said  to  be  the  most  impor- 
tant, as  the  financing  of  joint  electricity  authorities  is  impracticable 
until  some  such  provisions  are  made. 

Unreasonable  Opposition 
With  regard  to  that  part  of  the  Bill  which  concerns  the  setting 
up  of  District  Electricity  Boards  and  the  compulsory  acquisition 
of  generating  stations  and  main  transmission  lines,  although  in  many 
cases  such  powers  may  not  prove  necessary,  yet  it  is  essential  that 
the  Commissioners  should  be  provided  with  them,  as  otherwise 
it  is  difficult  to  see  how  they  are  to  enforce  the  carrpng  out  of  a 
desirable  scheme  in  face  of  unreasonable  opposition  from  one  or 
more  electricity  undertakings  in  the  district  to  which  such  scheme 
is  to  apply.  As  things  are  at  present,  one  unreasonable  electricity 
supply  authority  might  hold  up  a  scheme  which  w'ould  be  of  benefit 
to  a  very  large  area.  There  is  no  reason  why  the  Commissioners 
should  not  be  furnished  with  the  powers  necessary  to  enable  them 
to  enforce  the  carrying  out  of  proposals  which  they  deem  to  be  in 
the  public  interest,  and  it  ^vill  be  generally  conceded  that  pro\Tsion 
should  be  made  under  which  generating  stations  and  main  trans- 
mission lines  may,  under  certain  circumstances,  be  compulsorily 
acquired.  The  provision  of  an  adequate  supply  of  electricity  at 
the  cheapest  possible  prices  is  an  absolute  necessity  to  the  welfare 
of  this  country  and  its  inhabitants,  and  no  interest,  either  municipal 
or  private,  should  be  allowed  to  stand  in  the  way  of  such  an  adequate 
and  cheap  supply  being  furnished,  though,  as  President  of  this 
Association  and  chief  officer  of  a  municipal  electricity  supply  under- 
taking, it  is  my  duty  to  ensure  that,  as  far  as  possible,  municipal 
interests  are  conserved  and  furthered. 

["  ('^•;?f^^  •'  The  Composition  of  the  Opposition. 

On  general  princij)les  the  Bill  before  Parliament  should,  therefore, 
command  the  support  of  local  authorities.  Of  the  noble  lords  who 
first  opposed  last  year's  Bill,  one  is  a  director  of  certain  electricity 
sujiply  companies,  and  the  other  was  recently  the  President  of  the 
British  Commercial  Gas  Association.  The  former,  while  not  oppos- 
ing the  Bill  as  a  whole,  objected  to  that  portion  which  related  to  the 
formation  of  District  Electricity  Boards  ;  the  latter  objected  to  the 
Bill  in  tcto.  Having,  then,  in  view  the  sources  from  which  opposition 
to  the  measure  emanated,  local  authorities  would  not  be  ^\Tong  in 
coming  to  the  conclusion  that  last  year's  Bill,  including  the  clauses 
which  were  deleted,  was  one  which  on  the  whole  might  be  regarded 
as  in  no  way  inimical  to  their  interests.  It  follows  that  munici- 
palities should  look  with  favour  on  the  Bill  at  present  before  Parlia- 
ment ;  but  up  to  the  present  there  seem  to  be  few  signs  that  this  Bill 
is  receiving  any  great  amount  of  support  from  local  authorities. 
It  is  high  time  that  municipalities  and  the  associations  representing 
them  came  to  some  decision  with  regard  to  this  matter,  and  defined 
a  policy  which  their  representatives  and  officials  are  to  pursue  on 
their  behalf* 

The  Association  and  Control  of  Electricity  Supply. 

It  has  been  accepted  by  this  Association  that,  in  the  interests  of 
the  country,  the  generation  and  main  transmission  of  electrical 
energy  should  be  placed  under  i)ublic  control,  and  additional  powers 
on  the  lines  of  the  provisions  of  this  year's  Electricity  (Supply)  Bill 
must  now  be  obtained.  In  view  of  the  indifference  and.  apjiarently 
in  some  cases,  ojkmi  opposition  of  municiiialities  to  the  Bill,  in  fairness 
to  municipal  representatives  and  to  officials  who  are  responsible  for 
the  control  and  managoment  of  municipal  electricity  supi)ly  luider- 
takings,  and  to  the  Council  of  this  Association,  the  time  has  now 
arrived  when  each  municipality  should  give  some  definite  indication 
of  its  opinions,  as  has  already  been  done  at  Bradford,  where  the 
oj)inion  is  that  the  control  of  electricity  supply  should  be  in  the  hands 
of  duly  elected  j)ublic  representatives. 

Ob.tections  to  Joint  Electricity  Authorfties. 
One  objection  to  the  formation  of  joint  electricity  authorities  and 
district  electricity  boards  is  that,  in  view  of   the    heavy   financial 
liabilities  which  municipalities  are  having  to  incur  in  connection  with 
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housing  and  other  matters,  they  cannot  \xi  expected  to  incur  further 
responsibilities    by    financing    electricity    supply    schemes.     It    is 
advisable  to  consider  the  probable  result  should  this  attitude   fx; 
generally  taken  up.     The  very  great  d<rmand  for  electricity  which 
is  now  being  made  must  be  met,  and  the  (Government  have  rightly 
determined  that  it  shall  be  met.     If  the  principle  of  public  control 
is  to  be  given  effect  to,  this  must  l)e  done  either  by  schemes  financed 
by  the  Government  or  by  munici|)al  bodies  individually  or  in  a.sso- 
ciation.     It  appears  quite  clear  that,  under  present  circumstances, 
the  Government  is  not  in  a  j)Osition  to  finance  such  schemes,  and, 
were  they  able  to  do  so.  Government  control  of  the  generation  and 
main  transmission  of  electricity  would  not  Ije  in  the  interests  of  the 
community.     No   objection  has   l)een   rai.sed   by   municipalities   to 
their  representatives  taking  a  share  of  the  responsibility  for  the  con- 
trol of  electricity  supply  in  the  districts  in  which  such  municipalities 
are  situated,   provided  that  the   financial  risks  are   borne   by  the 
Government.     It  is  not  to  be  exjjccted,  however,  that  the  Govern- 
ment, if  it  were  prepared  to  take  such  financial  risks,  would  entertain 
the  idea  of  placing  the  control  in  other  hands  than  their  own.     Such 
being  the  case,  it  must  follow  that  if  the  Government  will  not,  or 
-cannot,  supply  electricity  under  a  national  scheme,  and  municipalities 
object  to  carry  out  the  work  by  reason  of  the  financial  risks  involved, 
the  only  alternative  will  be  to  hand  over  the  task  of  the  development 
of  electricity  supply  to  private  enterprise. 

The  Super-.station  BoaEY. 

No  grounds  for  serious  apprehension  with  regard  to  the  financial 
position  exist.     Such  apprehension  has  arisen  as  a  result  of  the  flood 
of  loose  talk  which  has  followed  the  issuing  of  the  report  of  the  Coal 
•Conservation  Sub-committee  and  the  introduction  of  the  Electricity 
^Supply)  Bills.     The  general  impression  seems  to  be  that  it  is  the 
Government's  intention  to  erect  and  equip  16  electricity  generating 
stations  of  tremendous  size  in  various  parts  of  the  country  ;   that  on 
these  super-stations  being  put  into  operation  all  existing  generating" 
■stations  are  to  be  scrapped  ;    and  that  from  these  super-stations 
thousands  of  miles  of  mains  are  to  be  laid,   quite  irrespective  of 
whether  the  revenue  obtained  from  the  electrical  energy  supplied 
through  them  will  be  sufficient  to  meet  the  capital  outlay  involved, 
and  the  working  expenses  incurred.     But  it  is  made  clear  by  the 
Electricity  (Supply)  Act,  1919,  that  such  schemes  as  are  undertaken 
are  to  be  carried  out  only  with  the  sanction  of  the  Electricity  Com- 
missioners.    The   Engineering  Commissioners  who  have   been  ap- 
pointed are   fully   acquainted   with   the   principles   underlying  the 
Supply  of  electricity  under  conditions  satisfactory  from  a  financial 
point  of  view,   and  they  would  hardly  lu-ge  any  joint  electricity 
authority,  district  electricity  board  or  individual  electricity  supply 
authority  to  embark  on  any  rash  scheme  or  sanction  the  carrying 
out   of   an   unsound   scheme   put   forward   by  any  such  authority. 
Moreover,  one  of  the  Commissioners  has  been  specially  appointed 
to  give  attention  to  the  financial  side  of  electricity  supply,  and  it 
may  be  expected  he  will  veto  any  scheme  the  financial  aspects    of 
•which  are  unsatisfactory. 

The  Underlying  Principle. 

The  principle  underlying  the  legislation  which  has  been  enacted 
and  which  is  proposed  is  as  follows  :  The  great  increase  in  electricitv 
supply  can  be  given  by  existing  authorities  acting  for  the  most  part 
individually.  If,  however,  such  authorities  will  co-operate,  so  that 
electricity  may  be  generated  on  a  larger  scale,  cheaper  supplies 
should  be  available. 

The  situation  would  probably  be  best  dealt  with  in  the  following 
manner  :  Immediate  denaands  will  for  the  time  being  entail  the 
extension  of  many  existing  generation  stations.  Generating  stations 
in  reasonably  close  proximity  to  each  other  should  be  linked  up  by 
main  transmission  cables,  and  the  most  efficient  stations  of  those  so 
linked  would  naturally  be  called  u])on  to  meet  the  greater  part  of  the 
demand,  the  least  efficient  stations  being  operated  for  as  short  jieriods 
as  possible.  As  far  as  practicable,  extensions  should  only  be  allowed 
in  the  most  efficient  stations.  When  the  demand  renders  it  necessary 
a  capital  station  should  be  erected  and  equipped  for  the  provision 
of  the  supply  required  in  the  district.  This  capital  station  should 
be  run  at  a  high  load  factor.  The  most  efficient  of  the  previously 
■existing  generating  stations  would  be  run  at  moderate  load  factors, 
and  the  smaller  and  less  efficient  stations  would  only  be  utilised  at 
peak  load  periods  or  be  entirely  dis|xmsed  with.  On  these  lines  an 
efficient  system  of  generating  electricity  would  be  gradually  evolved, 
which  should  tend  to  cheap  production  and  reliability  of  supply,  and 
at  the  same  time  the  capital  already  sunk  in  the  industry  would 
for  the  most  part  continue  to  be  utilised  to  full  advantage. 

As  far  as  one  is  able  to  judge  from  decisions  which  the  Electricity 
•Commissioners  have  from  time  to  time  been  reported  to  have  made, 
it  is  on  these  lines  they  are  proceeding. 


Thk  Power  Compaxie-s  Af-no.v. 
It  in  safe  to  Hay  that  the  financial  rettultx  of  muni'-ipal  enterprise 
in  connection  with  the  electricity  Hupply  indu«try  ir.'  •  "■  '•^"♦.  taken 
on  the  whole,  have  \ieen  Huch  a«  to  be  a  sourt*  of  -  Unh 

to  the  municipaliticH  and  to  their  coni*um«r«,  and  a.    j  -kiriK 

should  undoubtedly  t<nd  to  economy,  it  «eem«  to  me  that  •  •  r.o 
reasonable  cause  for  apprehending  that  les«  BatiMfa^.ton.-  r-  ill 

attend  joint,  rath<r  than  individual,  action  on  the  part  of  niur.i'i- 
palities,  provided  that  development  i«  carried  forward  on  »ound  im'--. 
It  is  .somewhat  remarkable  that  power  comj*anie»  wem  to  Ije  expr*----- 
ing  no  fear  of  taking  the  financial  risks  involved  in  .supphing  elec- 
tricity over  large  area«  ;  on  the  other  hand,  they  app^ear  eager  to 
accept  such  risks,  and  in  many  caaes  would  be  prepaied  to  relieve 
municipalities  of  the  financial  responsibility  regarding  which  some  are 
so  apprehensive. 

It  is  for  Municipal  Authorities  to  decide  upon  the  line  of  action 
they  intend  to  pursue,  both  with  regard  to  the  new  Bill  and  thf  for- 
mation of  Joint  Electricity  Authorities.  Their  decwions  should  be 
come  to  without  delay,  as,  if  public  control  of  the  aupply  of  electricity 
is  desired,  there  is  unlikely  to  \)e  a  better  time  than  now  for  ob- 
taining it. 

Development  of  the  A.ssociatiox. 
The  work  of  the  Association  could  be  greatly  facilitated  if  it« 
permanent  staff  was  added  to  and  pioper  offic-e  accommodation 
provided.  For  15  years  the  Association  had  the  advantage  of  the 
services  of  such  an  efficient  and  energetic  honoran.'  secretarj-  as 
Mr.  H.  Faraday  Proctor,  and  no  praise  can  Vje  too  great  for  the 
manner  in  w  hich  he  and  the  eecretarj*  have  applied  themselves  to 
their  tasks  ;  but  the  work,  entailiiig  technical  knowledge  and  intimate 
acquaintance  with  details  of  the  management  of  electricity  supply 
undertakings,  which  has  now  to  be  executed,  is  far  greater  than  can 
reasonably  be  expected  to  be  dealt  with  by  an  honorary-  secretary', 
and  the  appointment  of  a  salaried  secretan.-  having  technical  and 
managerial  qualifications  should  be  no  longer  delayed.  In  addition, 
the  Association  should  be  provided  with  suitable  office  accommo- 
dation. Now  that  official  sanction  for  subscribing  to  such  an  asso- 
ciation as  this  has  been  obtained,  there  is  no  reason  why  it  should 
in  the  futim?  rely  to  the  extent  it  has  done  in  the  past  on  voluntary 
effort. 

At  no  time  was  there  a  greater  necessity  for  such  an  association 
to  assist  and  further  the  efforts  of  municipal  electricity  supply  under- 
takings than  now  and  during  the  next  few  \-ears.  Arrangements 
must,  therefore,  Ix^  made  which  will  ensure  the  work  being  so  de- 
veloped that  it  shall  prove  of  even  greater  utility  to  its  members 
in  the  future  than  it  is  to-day. 

Increased  Committee  Work. 

Still  greater  co-operation  between  the  individual  undertakings 
and  the  Association  is  necessary,  and  more  of  its  members  should 
take  part  in  its  work,  and  so  relieve  to  as  great  an  extent  as  possible 
the  present  heavy  duties  of  the  Council.  Much  more  business  must 
in  future  be  carried  out  in  committee  if  imptirtant  matters  are  to 
receive  the  detailed  att«  ntion  they  deserve,  and  the  only  way  in 
which  this  can  be  accomplished  is  by  increasing  the  number  of 
committees  and  of  the  members  serving  on  them. 

It  is  a  matter  for  disappointment  that  more  local  centos  have 
not  been  established.  The  princii)le  which  led  to  the  formation  of 
joint  committees,  such  as  that  now  existing  with  the  B.E.A.M.A., 
should  be  still  further  extended,  with  the  object  of  smoothing  out 
difficulties  which  from  time  to  time  arise,  and  giving  consideration  to 
questions  of  mutual  interest. 

British  Engineering  Standards  Ci>mmittek. 

It  is  also  important  that  the  representation  of  our  Association 
on  the  panels  of  the  British  Engineering  Standards  Committee 
should  be  made  as  strong  as  possible,  and,  as  n  is  quite  out  of  the 
question  to  limit  our  repiv.-ientation  on  these  jvinels  to  members 
of  the  Council,  it  is  to  Ix^  hojxnl  that  ordinary  memU>rs  will  volunteer 
to  take  their  share  of  this  work,  which  is  of  the  greatest  iin}K)rtance 
to  electricity  supjily  undertakings.  It  is  manifest  that  unless  the 
views  of  users  of  ma-hinery  and  apparatus  are  strongly  put  forward, 
the  tendency  will  Ik>  for  standanl  designs  to  approximate  more  to 
what  is  regarded  as  an  ideal  from  the  point  of  view  of  manufacturers 
rather  than  of  users. 

Political  Inflience. 

The  necessity  of  the  electrical  industry  ,'\s  a  whole  obtaining  far 
greater  political  influence  than  it  is  able  to  exert  to-day  is  paramount. 
Progress  in  this  direction  can  only  be  obtained  by  intense  and  con- 
tinuous propaganda  work,  and  the  British  Electrical  IVvelopment 
Association  has  during  the  past  year  l>een  formed  for  the  purpose  of 
carrving  out  this  work,  and  to  carry  out  work  of  this  natiu^  ample 
funds  must  be  available.     It  is  to  be  hoped  that  the  undertakings. 
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municipal  and  otherwise,  connected  with  this  industry,  wll  not 
prove  baclvNvard  in  providing  that  moral  and  financial  support  which 
is  necessary  if  the  desired  success  is  to  be  ensm-ed. 

At  the  conclusion  of  the  address  a  vote  of  thanlcs  to  the  President 
was  proposed  by  Councillor  H.  R.  Barge  (Poplar),  and  carried  with 
acclamation 

A  Paper  on  "  The  Design  of  Distributing  Networks  "  was  then 
read  by  Mr.  C.  A.  Gillin,  mains  engineer,  Bradford  Corporation 
Electricity  Department.     We  give  an  abstract  of  this  below. 

The  Design  of  Distributing  Networks.* 

By   G.   A.    GILLIN. 

(Bradford  Electricity  Department.) 

The  Paper  aims  at  presenting  a  general  survey  of  the  subject,  and 
is  divided  into  three  sections  dealing  respectively  with  (1)  the 
design  of  distributing  networks,  (2)  the  best  means  of  meeting 
future  demands  for  electrical  energy,  and  (3)  the  design  and  stan- 
dardisation of  substations  and  static  transformer  chambers. 

Design  of  Distributing  Networks. 
By  "  distributing  networks  "  is  meant  aU  cables  connected  with  a 
general  electricity  supply  system,  whether  classed  as  feeders,  dis- 
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Fig.  1. — Total  Cost  of  Distribution  at  (5,600  and  33,000  volts. 

tributors,  services,  &c.,  except  trunk  lines  or  extended  busbars 
carrying  energy  from  a  station  to  a  distributing  centre,  or  from  one 
such  centre  to  another.     As  the  demand  increases  stations  become 

*  Abstract. 


eventually  distributing  centres.  The  objects  to  be  aimed  at  in 
design  are  (i)  economical  service  and  distribution,  (2)  continuity,. 
(3)  satisfactory  operation  and  (4)  minimum  expenditure  on  repairs. 
[a)  Extra  HigJi-Tensicn  Distribution. — The  first  question  is- 
selection  of  a  suitable  voltage.  The  economical  pressure  should  be 
at  least  30,000  volts.  For  distances  of  1  mile  up  to  5  miles  radius 
the  most  economical  value  is  600  volts,  up  to  about  8  miles  10,000 
volts.  (See  Fig.  1.)  In  preparing  these  curves  no  dupUcate 
cables  are  allowed,  for  all  cables  are  spUt  conductor  type  ;  trans- 
formers and  buildings  are  not  included  as  their  influence  is  negligible  ; 
the  average  capacity  of  transformer  chambers  is  250k. v. a.  ;  three 
switchgear  cubicles  in  each  chamber ;  total  permissible"  pressure 
drop  on  cables  1\  per  cent.  When  a  generating  station  may  be 
ultimately  used  both  for  the  economical  generation  of  large  suppUes 
of  energy  and  as  a  distributing  centre  for  its  immediate  district,  the 
voltage  for  the  latter  purpose  should  be  6,000-10,000  volts  ;  but  for 
transmission  of  heavy  loads,  even  for  relatively  short  distances,  30,000- 
volts  is  the  economic  minimum.  This  is  illustrated  in  Fig.  2,  where 
the  total  permissible  pressure  drop  (including  transformers)  is  10 
per  cent.  ;  figures  include  only  capital  outlay,  not  transmission 
losses  ;  transformers  are  only  included  for  30,000  volts  curves ;  copper 
is  taken  at  £125  a  ton,  lead  at  £40  a  ton  ;  cables  unarmoured,  taped 
and  laid  direct  under  average  roadway  conditions. 
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Fig.  2.— Cost  of  Transmission  at  6,600  and  33,000  volts. 

In  deciding  the  lay-out  it  is  often  necessary  to  compromise  between 
good  finance  and  good  engineering.  A  reserve  fund  is  essential  with 
a  view  to  establishing  new  distributing  centres  with  transmission 
lines  at  30,000  volts,  other  districts  being  meanwhile  cross-connected 
until  augmented  by  this  means.  In  early  days  cables  were  too 
small.  It  is  economical  to  load  them  up  to  their  safe  carrying 
capacity,  and  in  the  original  Paj^er  ciu-ves  are  presented  showing  the 
extent  to  which  cables  may  be  safely  loaded. 

Electrical  protection  should  be  studied  at  an  early  stage.  For 
complex  supply  areas  the  Mcrz- Price,  the  split  conductor  and  the 
Hunter- Beard  compensated  pilot  seem  the  only  tried  systems  of 
protection  suitable.  Split  conductors  appear  best  up  to  20,000 
volts.  Beyond  this  the  compensated  pilot  may  have  advantages. 
The  author  finds  that  the  costs  of  the  duplicate  radial  system  and 
the  split  conductor  system  for  a  typical  district  16  sipiare  miles  in 
area  are  api)roximately  the  same. 

(6)  Medium  Pressure  Alternating  Current  and  Continuous-current 
Distribution. — IMedium  pressure  supply  ai-eas  are  now  always  divided 
into  "  feeder  awas,"  connected  with  neighbouring  districts  through 
a  number  of  fuse  pillars.  The  tendency  will  be  gradually  to  narrow 
down   continuous-curi-ent  ai-eas   by  encroachment  of  alternating- 
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current  mains  ;  such  changes  sliould  be  anticipated  so  as  to  render 
changer-over  to  alternating-curnwit  a  simple  matter.  Continuous- 
current  feeders  should  not  Ix;  of  large  size;  except  when;  necessary  to 
comi)cnsatc  for  voltage  drop,  and  the  radius  of  a  feeder  should  bo 
extended  or  reduced  according  to  its  load.  For  feeders  two  si/X's, 
viz.,  5  sq.  in.  and  10  sq.  in  sectional  arf;a,  with  a  smaller  neutral 
for  continuous  currcnit  districts,  should  l)c  sufficient.  Pilot  wires 
should  Ik!  protected  by  a  light  fuse  at  the  feeding  point  as  well  as  at 
the  station.  For  distributors  sizes  from  0;i-00.5  .sq.  in.,  in  four 
stages,  should  Ixs  adoj)ted,  a  smaller  neutral  being  al.so  used  on 
continuous-current  networks.  The  same  sizes  would  be  used  for 
services. 

(f )  Cables  and  Methods  of  Laijing. — Paper  insulated  lead  sheathed 
cables  are  now  generally  adopted.  For  multipha.se  alternating- 
current  supply  multicorc  cables  are  essential,  and  for  continuous- 
current  systems  desirable,  iK'ing  cheaper,  reliable  and  more  con- 
venient and  ada[)tablc  than  single  core,  though  single  core  cables  have 
the  advantage  of  l)urning  clear  and  reinsulating  themselves,  without 
taking  sufficient  curi-ent  to  blow  feeder  pillar  fuses,  and  so  maintain- 
ing continuity  of  supply. 

The  chief  alternatives,  as  regards  laying,  are  (a)  solid  systems,  (b) 
conduit  .systems,  (r)  buried  direct  in  ground  and  (rf)  overhead,  (a)  ha\e 
had  their  day,  being  subject  to  access  of  moisture,  slow  dissipation 
of  heat  and  faults  due  to  traffic  vibration,  [b)  are  good  but  must 
be  used  with  discrimination,  e.g.,  where  excavations  are  frequent. 
The  rate  of  heat  dissipation  for  cables  in  ducts  is  low.  Faults  may 
cause  cables  to  weld  firmly  to  iron  pij)cs.  Stoneware  and  fibre  ducts  are 
rivals,  and  both  may  be  buried  in  concrete,  but  fibre  has  an  advantage 
in  economy  of  space.  Well  designed  manholes  are  essential.  Lead 
covered  cables  are  best  when  the  ground  is  suitable,  i.e.,  free  from 
ashes  and  organic  matter.  The  cable  should  be  protected  by  layers 
of  compound.  The  retention  of  armour  is  debateable,  and  the  use 
of  a  copper  sheath  of  doubtful  utility. 

Spacing  of  cables  is  important.  Further  information  is  desirable 
in  view  of  the  use  of  pressures  of  ,'}0,000  volts.  The  early  publica- 
tion of  the  I.E.E.  Committee's  researches  on  "'  The  Heating  of 
Buried  Cables  "  would  be  welcome.  Overhead  lines  have  a  few 
advantages,  but  their  cost  is  not  greatly  less  than  that  of  buried 
cables  and  maintenance  expenses  after  a  few  year's  are  many  times 
those  of  underground  cables. 

-  {d)  Jointing,  Bonding  and  Eurf/iing. — Properly  made  a  joint  should 
have  as  good  a  factor  of  safety  as  a  cable,  and  a  "'  married  "  joint  will 
usually  answer  up  to  10,000  volts.  Above  this  pressure  porcelain 
spreaders  may  bo  needed.  Inefficient  bonding  of  the  armour  has 
been  responsible  for  many  cable  interruptions.  The  earthing  of  the 
neutrals  and  star-points  of  low-tension  systems  is  compulsory  and 
should  also  be  common  practice  in  electrical  high-tension  systems. 
Earthing  of  the  neutral  in  three-phase  4  wire  alternating-current 
distribution  deserves  discussion,  especially  as  regards  cases  in  \n  hich 
low-tension  networks  of  adjacent  districts  have  to  be  paralleled. 

(e)  Accessories. — Faulty  manufacture  of  accessories  has  caused 
much  trouble.  Occasionally  only  one  or  two  samples  of  a  batch  of 
articles  going  through  the  shops  are  tested,  and  faulty  material  may 
thus  escape  detection.  In  future  central  testing  departments  may 
be  established  under  recognised  authorities  ;  this  could  be  arranged 
by  the  Electricity  Commissioners.  Feeder  and  section  .fuse  pillars 
should  be  carefully  selected,  and  all  fittings  should  be  interchange- 
able. Disconnecting  boxes  should  be  safe,  easy  of  access  and  simple 
in  construction.  The  author  illustrates  an  approved  type.  Faults 
have  occurred  due  to  creeping  of  moisture  and  apparently  osmotic 
action.  None  but  good  quality  compound  should  be  used  for 
accessories. 

Best  Means  of  Meeting  Future  Demands. 

(a)  Constructive  Foresight  in  Xetii'oric  Design. — In  densely  popu- 
lated industrial  areas  future  denumds  an»  certain  to  be  heavy  ;  these 
can  be  met  by  applying  priiu'ii)lcs  already  advocated.  Distributed 
loads  on  medium  pressure  supply  networks  are  less  easy  to  pi-edict.. 
in  view  of  the  aj)plication  of  electricitj-  for  cooking,  electric  washing 
and  other  domestic  purposes,  apart  from  lighting. 

The  erection  of  large  block  buildings  presents  special  problems,  tln> 
total  load  attaining  500- 1,000  kw.  each.  District  loads  should  be 
delivered  by  electrical  high-tension  mains  at  20,0CK)  volts  to  centres 
and  distribution  etfccted  at  ().(iOO-l  1,000  volts  supplying  transformer 
chambers.  Continuous-currtMit  aivas  would  probably  have  to  be 
eventually  scrapped,  but  possibly  mercury  arc  i-ectiticrs  with  alter- 
nating current  could  be  used.  Larger  mains  than  those  now  in  use 
are  objectionable  and  the  solution  must  involve  higher  jnvssures. 

Fig.  3  shows  the  relative  costs  of  supplying  an  aiva  of  one  squai-e 
mile  by  three-phase  4-wire  400  2'M  volt  nu^ins  fed  from  6,()00  volts 
transformer  chambers,   and  supplying  the  same  aiva   by  thivc- 
phase  300  volt  mains  with  3lK)-400  volt  or  230  volt  transformer  for 
every  foui'  services.     The  latter  is  cheaper,  but  the  former  the  In^tter 


commercial  projKjMition  m  the  6,600  volt  mainn  cad  supply  large 
deman^JH  along  the  route. 

Every  opportunity  Hhould  be  taken  of  increasine  pover  factors. 
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plant.  The  growing  use  of  single  phase  welders  and  furnaces  with 
erratic  and  varying  power  factors -is  a  trouble,  and  the  method  ol 
charging  for  such  energy-  deserves  consideration. 

Design    and   Standardi-s.^tion    of   Scb-stations    axd   Static 
Transformer  Chambers. 

(a)  Buildings  must  be  situated  in  dry  places,  dust-proof,  and 
built  of  solid  material.  Fluff  prevents  good  operation  of  switcJi- 
gear  relays,  &c.  Dirty  insulators  frequently  cause  trouble,  and 
dampness  is  not  conducive  to  continuity  of  supply.  Roofs  and 
buildings  must  be  strong  and  fire-proof.  Buildings  should  be  of 
stone,  brick  or  reinforced  concrete.  Design  can  only  l>e  stan- 
dardised to  a  limited  extent,  and  future  extensions  of  -a  it.  1.  a -irk 
nuist  Ix"  kept  in  mind.     Standardisation  of  parts  of  b;.  'is 

or  ventilating  louvres,  concrete  blocks  with  hobs  cast  ve 

bolts,  fastenings,  &c..  can  l)e  standardised  with  advantage.  Ade- 
quate ventilation  is  vital.  350  cubic  feet  of  air  per  minute  per  k-w. 
loss  for  oil-cooled  an  ?  70-iK)  cubic  feet  for  airbl»v<t  tran-^formers  are 
required.  Underground  chambers  generally  demand  forced  cooling 
by  fans. 

(fc)  Equipment  of  Transformtr  Chambers. — Here  again,  hard 
and  fast  standardisation  is  undesirable,  but  switchgear  cubicles 
should  be  confined  to  one  type,  purchased  from  the  same  manu- 
facturer. One  might  adopt  three  standards  sizes  of  oil  switches  of 
breaking  capacities  of  50.eH.HJ  k.v.a..  loO.lXXi  k.v.a..  and  3lH>.UR>  k.v.a. 
Fuller  agreement  as  n^ganls  rating  of  switches  is  most  desirable, 
and  the  publication  of  the  results  ti  the  B.E.S.A.  researvhes  should 
help  in  this  direction. 

DISCCSSIOX. 

.Mr.  C  (i.  WoitDiNoii  AM  said  that  cUU^nite  calculations  as  to  maximum 
economy  and  the  prv>[vr  ourr»>nt  density  were  out  of  place  for  distributing 
networks;  tiie  only  thing  of  n>al  value  U'ing  exivrienoo.  .\  gi>*l  deal 
had  Iven  done  investigatiui;  the  carrying  eapacity  of  tmtlersrwund 
mains  liiul  under  varyini;  eonditiou.-,.  and  inter\>>tm^  n-siilts  h.vi  been 
arrived  at.  With  rvganl  to  earthing  the  Institution  n  port  had  st«t  up 
the  theory  that  eartii  conmvtions  ought  to  lx>  able  to  carry  the  maximum 
eurn^nt  the  nudn  fuses  would  allow  to  jmss.  For  such  a  purpose 
nothing  less  than  sjHHial  conductors  would  be  of  ust>  for  canAnng  out  the 
rules,  and  trvMuendous  exjvnse  would  be  thetvfi>tv  involved.  He  thought 
tile  only  soluTii>u  was  to  employ  leakage  i>>hiys  to  cut  off  the  installa- 
tion if  lh»>  earth  eiirn>iit  exeetnled  quite  a  nKxlenito  tigurw  anil  s.imething 
vl  that  sort  would  Iv  necessary  in  connection  with  the  prviblem  of  earthed 
distributing  mains  the  author  spoke  of.  The  tr\'ud  of  modem  practice 
was  to  wijH>  out  direi-t  currv«nt  as  far  as  p«vssible  and  to  distribute 
alton.ating  curi\-nt. 

Mr.  Norman  Stanii..\nd  (Homsey)  said  the  author  mentioned  a«  one  of 
the  disadvantages  of  the  solid  system  chemical  or  electrolytic  action  on 
the  lead      .\t  Homsev  thev  first  laid  (solid)  cables  lead-coveietl only, and 
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had  electrolytic  action  along  the  tramway  track.  The  soil  was  clay  and 
soon  attarkcd  the  lead.  They  got  over  the  ditliculty  by  hiying  armoured 
cables  .solid,  and  no  sign  of  deterioration  had  been  found  after  15  years. 
He  had  taken  careful  readings  of  the  drops  of  cables  armoured  and  laid 
solid  at  the  time  of  maximum  load,  and  did  not  find  any  real  difference. 
The  disintegration  of  the  lead  and  the  consequent  destruction  of  the 
insulation  by  moisture  could  be  overcome  by  laying  the  armoured  cable 
solid.  They  had  imported  earth  to  fill  in  the  trenches,  but  that  was  only 
a  temporary  cure  because  the  small  amount  of  good  soil  was  not  enough 
to  neutralise  the  result  of  the  surrounding  bad  soil. 

Mr.  F.  Ayton  (Ipswich)  said  he  hoped  the  low-tension  con- 
tinuous current  system  would  have  an  extended  life.  He  hoped  to 
have  the  first  mercury  vajjour  rectifier  sub- station  in  this  country  working 
in  Ipswich  in  three  months  time.  By  the  meeting  next  year  he  would 
perhaps  be  able  to  tell  the  members  whether  there  were  any  disadvantages 
in  that  arrangement. 

Major  H.  H.  Bell  (Hull)  said  one  of  the  most  heterodox  things  the 
author  had  said  was  they  should  abolish  armouring.  If  they  did  they 
would  be  making  one  of  the  most  unmechanical  metals  perform  a  function 
it  was  never  intended  to  perform.  It  would  reduce  the  cost  of  mains, 
but  if  the  author  were  wrong  the  result  would  be  awful  to  contemplate. 
It  was  interesting  that  all  the  large  Edison  Companies  had  two  distinct 
portions  to  their  network,  one  being  the  continuous  current  portion, 
which  was  not  growing  as  regards  area,  but  was  gaining  in  physical  load. 
The  suggestion  that  a  gradual  change  over  from  one  to  the  other  would 
take  place  was  therefore  doubtful.  The  extensions  in  the  outer  areas, 
involving  the  greater  losses  would  naturally  be  on  the  alternating  current 
system.  He  had  recently  completed  a  lengthy  e.h.t.  pole  line,  and  found 
the  objection  of  the  farmers  to  the  grant  of  wayleaves,  the  small  size  of 
the  fields,  and  the  embargo  upon  the  placing  poles  in  any  other  position 
than  in  dikes  or  hedgerows  imposed  impossible  conditions.  The  larger 
of  the  two  sub-stations  of  which  the  author  gave  designs  was  expensive, 
probably  costing  from  £1,400  to  £1,600.  Probably  the  sound  principle 
would  be  to  make  the  sub-station  fit  the  size  of  the  plant  installed,  and 
make  more  scientific  arrangements  for  the  ventilation.  They  wanted 
more  information  on  the  question  of  the  breaking  capacity  of  switches. 

Mr.  S.  E.  Fedden  (Sheffield)  said  Mr.  Gillin  was  using  6,600  volts 
generation  to  step  up  ta  33,000  volts.  Why  not  generate  at  11,000  ? 
He  had  used  11,400  volts  generating  pressure  for  over  ten  years,  and  had 
never  had  a  high  pressure  breakdown  on  an  alternator.  The  11,000 
volt  0-25  section  cable  was  a  handy  size.  It  was  easier  and  cheaper  to 
carry  out  the  switching  on  the  generating  pressure  than  to  switch  the 
large  current  used  at  the  lower  pressures.  The  only  suitable  protection  for 
large  feeders  in  a  large  systsm  was  split  conductor  in  its  improved  state, 
with,  possibly.  Beard  protection.  Other  protection  devices  could  not 
be  used  because  the  capacity  currents  with  large  e.h.t.  networks  upset 
them.  For  alternating  current  distribution  he  kept  to  0-25  sq.  in.  for 
long  distribution  mains,  and  for  short  congested  areas  he  went  up  to 
0-35  sq.  in.  He  was  not  sure  yet  whether  he  would  use  single,  two  or 
three-phase  for  the  cooking  and  heating  load.  The  author,  referring  to 
coupling  up  distribution  systems,  said  finally  all  these  systems  would 
merge  into  one.     He  (Mr.  Fedden)  hoped  they  would  not. 

Mr.  F.  W.  Pdrse  (West  Ham)  said  when  he  went  to  West  Ham  he 
found  a  daring  type  of  sub-station  or  transforming  station,  introduced 
by  Mr.  Seabrook  12  years  ago.  It  abolished  brickwork  for  covering  the 
transformer.  There  was  a  corrugated  roof  and  an  unclimable  railing 
round  the  whole  arrangement.  In  another  case  where  there  was  not 
much  space  the  switchgear  was  put  on  the  top,  and  the  sub-stations 
below.  There  was  perfect  ventilation  right  through.  In  days  when  they 
wanted  to  keep  the  cost  of  switchgear  down  and  when  they  ran  high- 
tension  mains  to  power  consumers  the  arrangement  was  quite  satisfactory. 

Mr.  S.  J.  Wat,son  (Bury)  remarked  that  he  had  considerable  lengths 
of  overhead  lines  working  at  from  6,000  to  11,000  volts.  Much  of  the 
development  of  many  of  the  busy  industrial  districts  would  nev^er  have 
taken  jilace  but  for  the  use  of  overhead  wires.  He  did  not  find  their 
maintenance  excessive,  and  when  faults  occurred  they  could  be  repaired 
in  much  less  time  than  underground  cables.  Du])lication  would  often 
not  be  commercial.  As  e.h.t.  distribution  had  now  become  standard  it 
seemed  most  wasteful  to  put  down  low-tension  direct  current  net- 
works. He  agreed  with  Mr.  Fedden  that  it  was  better  not  to  inter- 
connect low-tension  n;>tworks. 

Mr.  J.  H.  Brooking  (St.  Helens  Cable  Company)  said  Bradford's 
decision  to  dispense  with  armouring  was  a  moment!)us  one.  Whatever 
syt.tem  was  [  ut  down  would  depend  largely  on  the  maintenance,  and  even 
with  the  best  system  of  cables  might  give  unending  trouble  after  from 
five  to  10  years  unless  it  was  under  a  thoroughly  good  mains  superinten- 
dent. Mains  su]KTinten(lents  varied  in  practice.  Trouble  in  main- 
tenance was  usually  put  down  to  the  cable  makers,  but  this  was  nearly 
always  quite  wrong.  There  was  an  absence  of  communication  between 
the  gentlemen  responsible  for  the  systems  in  various  towns  which  some 
time  back  led  to  mains  being  laid  on  one  system  on  one  side  of  Regent- 
street,  London,  while  the  same  system  was  being  pulled  up  on  the  other 
side. 

Mr.  H.  Webber  (Keighley)  gave  some  lurid  details  of  the  solid  three- 
wire  system,  for  which  he  was  responsible.  He  was  inclined  to  agree  with 
the  author  as  to  the  non-armouring  of  cables  i)rovidcd  the  soil  was  suit- 
able. The  men  who  worked  on  the  roads  seldom  i)ut  their  jiicks  into 
gas  services.  ("  Oh,  oh.")  The  nation  s  prosperity  should  not  be 
risked  by  using  overhead  wires. 

Dr.  S.  Z.  de  Ferhanti  said  in  order  to  make  electricity  efficient  and 
to  supply  at  the  lowest  possible  price,  the  i)rimary  considerations  were 
the  cost  of  getting  the  current  to  the  customer  and  the  cost  of  getting  it  to 
the  eventual  object  for  which  he  used  it — to  what  Edison  called  "  trans- 


lating devices."  As  the  cost  of  the  mains  was  a  large  part  of  the  whole 
cost  it  was  necessary  that  a  great  amount  of  work  should  be  done  on 
that  subject.  Mr.  Gillin  said  it  was  now  accepted  that  paper  was  the 
right  insulation  for  mains.  To  some  of  the  younger  members  it  might 
be  interesting  to  know  that  some  31  years  ago  the  London  Electric  Supply 
Corporation  had  to  devise  mains  of  its  own  to  transmit  current  from 
Deptford  to  London,  and  used  for  insulation  ordinary  brown  paper 
treated  with  the  residue  from  making  Field's  Ozokerite  candles.  Twelve 
mil?s  of  that  main  was  still  taking  current  at  11,000  volts  up  to  London. 

At  the  conclusion  of  the  meeting  members,  delegates  and  visitors, 
including  ladies,  were  entertained  to  luncheon  by  the  Bradford 
Electricity  Committee,  under  the  chairmanship  of  Councillor 
Wilfrid  Turner. 

In  the  afternoon  visits  were  paid  to  the  Phoenix  Works  of  the 
English  Electric  Company  at  Thornbury,  the  special  features  of 
which  were  described  in  our  issue  of  June  25,  1920,  and  to  the  Valley 
Road  Station  of  the  Bradford  Corporation,  which  was  dealt  with  in 
our  issue  of  June  18,  1920. 

The  Ilkley  party  returned  to  Ilkley  by  special  train  on  the  Mid- 
land Railway,  and  in  the  evening  were  guests  at  a  social  evening 
given  by  the  Ilkley  Urban  District  Council. 

Wednesday..  Juve  23rd. 

The  meeting  this  morning  was  held  in  the  King's  Hall,  Ilkley, 
beginning  at  the  fairly  civilised  hour  of  10  o'clock.  In  spite  of  this, 
those  attending  showed  considerable  diffidence  in  entering  the  hall, 
and  having  entered  almost  equal  modesty  in  occupying  the  front 
seats.  The  reason  for  the  first  attack  of  diffidence  was  probably 
due  to  the  fine  weather  and  to  the  desire  to  talk  to  as  many  friends 
as  possible.  This  attitude  has  been  accentuated  by  the  numerous 
hotels  over  which  the  j^arty  is  spread  ;  while  the  second  may  be 
ascribed  to  the  violence  of  the  colouring  of  the  back  curtain  in  front 
of  which  the  Council  sat.  This  colouring  quite  outshone  that  of 
nature  outside.  Incidentally,  it  is  a  little  tactless  to  sit  at  the  back 
of  the  hall  and  then  comjjlain  because  you  cannot  hear  the  speakers. 
On  the  other  hand,  most  of  those  taking  part  in  the  discussion 
would  do  well  to  have  lessons  in  voice  production  before  attending 
next  year's  Convention.  It  is  interesting  on  the  Prince  of  Wales' 
birthday  and  Coronation  Day  to  note  the  shadow  of  royalty  over 
the  Convention,  the  meetings  at  Ilkley  being  held  in  the  King's  Hall, 
and  in  Bradford  at  the  Queen's  Hall. 

The  business  to-day  consisted  of  a  Paper  by  Mr.  I.  V.  Robinson 
on  "  Power  Station  Design  in  Relation  to  Thermal  Efficiency," 
which  we  give  in  abstract  below  : — 

Po\^er  Station  Design  in  Relation  to 
Thermal  Efficiency.* 

n-r    I.    V.    ROBINSON,    Wh.Sc. 

(British  Electrical  and  Allied  Manufacturers'  Association.) 

This  paper  outUnes  various  modern  de^-elopments  in  power 
station  design  leading  to  greater  thermal  efficiency,  arising  from 

(1)  Increase    in   the   range    of   working   temperatures   of   steam; 

(2)  Saving  of  low  grade  heat ;  or  (3)  Increase  in  the  size  of  generating 
units. 

Increase  in  Range  of  Working  Temperatures  of  Ste.4M. 

To  improve  the  thermo-dynamic  efficiency  of  any  heat  engine 
we  must  increase  the  initial  temperature  and  lower  the  final  tem- 
perature of  the  steam. 

(i.)  Upper  Limit.— ^te&m  at  650°F.  to  700°F.  is  now  successfully 
used  in  many  stations  and  the  final  limit  has  not  yet  been  reached. 
Pressures  of  300  lb.  to  350  lb.  are  usual  in  large  stations,  and.  in 
the  near  future,  pressures  of  500  lb.  may  be  generally  used  with  a 
total  temperature  of  TOO^F.  to  750''F.  "for  large  units.  However, 
an  increase  of  pressure  in  itself  decreases  the  thermal  efficiency  of  a 
turbine.  Thus  (a)  higher  steam  densities  increase  the  clearance 
losses  in  reaction  and  the  disc  and  windage  losses  in  impulse  turbines, 
(6)  with  a  decreasing  superheat  and  increasing  pressure  the  steam 
sooner  loses  its  superheat  and  becomes  wetter,  (r)  \\ith  greater 
pressure  and  greater  available  licat  drop,  more  stages  or  rows  are 
needed  to  maintain  the  same  efficiency  ratici — this  is  not  alwa,\-s 
possible  within  practicable  Umits,  and  '{d)  dummy  leakage  losses  in 
reaction  and  diaphragm  leakage  losses  in  impulse  turbines  increase 
with  rising  pressure. 

But  with  a  fixed  initial  temperature  of  700  deg.  an  increase  in 
])ressure,  by  increasing  tlie  available  lieat  drop,  improves  the  turbine 
efficiency.  '  Tlic  extra  cost  of  the  boiler  plant.  pil>es.  valves  and 
turbines,  with  a  high  steam  pressure,  must  be  considered.  Cast 
steel  would  liave  to  be  largely  used  especially  for  all  parts  subjected 
to  temperatui-es  of  500'^F.  or  above. 

(ii.)  Lower  Limit.— Reie  there  is  less  scope  for  improvement. 
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AVith  a  natural  Hupply  of  circulatiiifr  waUu-  from  river  or  sea  at 
55'F.,  a  vacuum  of  29  in.  can  be  obtained  economically.  With 
cooled  water  a  temperature  of  !'>  deg.  to  80  dej;.  is  |)OH.sible  with 
average  atmospheric  conditions,  and  a  vacuum  of  28  in.  is  econo- 
mical. With  water  at  .W  F.  a  vacuum  of  29- 1  in.  has  Ijcen  UHcd. 
Beyond  this  vacuum  no  great  {)rogress  can  be  made  unless  in 
exceptional  circumstances.  In  general  higher  vat-ua  reduce  the 
relative  thermal  efficiency  of  the  turbine  but  effect  an  overall 
improvement  in  the  steam  consumj)tion.  Present  practice  suggests 
that  with  water  temperatures  of  80  F.,  !'>'¥.,  fWF.,  55''F.  anfl 
50  F.,  vacua  of  28  in.,  28-2;')  in.,  28-8fJ*  290  in.  and  29-1  in.  may 
he  expected. 

Saving  of  Low  Grade  Heat. 

The  condenser  remains  an  important  item,  but  progress  has  been 
made — (a)  by  heating  the  condensate  to  high  temperatures,  using 
steam  tapped  from  the  main  turbine,  and  (6)  by  re-heating  the 
steam  after  partial  expansion  in  the  turbine  until  the  original 
superheat  is  restored. 

Some  heating  is  essential,  as  with  a  vacuum  of  29  in.  the  con- 
densate leaves  the  condenser  at  65°J\  to  TO^F.,  which  is  too  low 
for  the  economisers.  Initially  this  temperature  was  raised  to  about 
lOO^F.  by  utilising  the  exhaust  from  various  steam-driven  auxiliaries. 
A  good  ca.se  can  be  made  out  for  raising  the  temperature  to  150"F. 
or  even  30C^F.,  if  the  heat  in  the  flue  gases  is  used  to  heat  air  supplied 
to  the  furnaces.  If  steam  be  abstracted  from  the  turbine  and  used 
in  a  surface  feed  heater  to  heat  the  condensate  from  the  main 
condenser,  the  latent  heat  of  the  steam  so  abstracted  is  returned  to 
the  boiler.  With  about  '2',i  per  cent,  of  the  total  steam  tapped 
the  feed  could  be  raised  to  about  225  deg.,  giving  a  total  of  300^F. 
It  is  not  desirable  that  the  whole  heating  should  be  done  in  one 
heater.  Steam  should  not  be  tapped  for  heating  until  it  has  lost 
all  its  superheat,  as  it  is  most  efficient  in  the  turbine  when  super- 
heated. 

By  such  measures  the  overall  efficiency  ratio  of  the  turbine  is  si^ghtl/' 
improved,  but  as  the  heat  available  for  useful  work  in  the  turbine 
is  reduced,  an  increased  quantity  of  steam  has  to  be  supplied  to 
the  turbine.  The  efTect  of  high  feed  water  temperatures  upon  the 
waste  flue  gas  temperature  must  also  not  be  overlooked. 

Instead  of  heating  the  feed  entirely  by  tapped  steam,  tapped 
«team  could  be  used  up  to  a  point  and  steam  from  auxiliaries  used 
■for  the  final  heating.  The  method  of  re-heating  the  steam  after 
partial  expansion  has  not  yet  been  applied  as  a  commercial  pro- 
position. Against  a  theoretical  saving  in  the  coal  bill  there  are 
the  annual  charges  on  the  extra  cost  of  the  inter-heaters  and  the 
cost  of  operation.  Feed  heating  by  auxiUary  and  tapped  steam 
from  the  turbine  appears  more  attractive 

Size  of  Generating  Sets. 

The  factors  limiting  the  maximum  size  of  generating  sets  are 
concerned  with  transport  rather  than  design  and  construction.  The 
feature  determining  capacity  is  the  last  wheel  or  row  of  blades. 
The  maximum  disc  that  can  safely  be  transported  by  road  is  12  ft. 
diameter,  wliich  would  give  blades  4  ft.  long  and  an  area  after  the 
last  row  of  blades  of  201  sq.  ft.  If  the  leaving  loss  is  2i  per  cent, 
of  the  initial  available  heat  drop  and  the  steaming  conditions  are 
300  lb.  250  deg.  and  29  in.,  the  exit  velocity  of  the  steam  is  705  ft. 
per  second.  Taking  the  dryness  fraction  of  the  steam  as  0-95, 
this  last  row  .of  blades  will  pass  920.0(K)  lb.  of  steam  per  hour,  which, 
with  a  consuin])tion  of  9  lb.  per  kilowatt-hour  is  equal  to  100,000  kw. 
This  output  of  100,000  k.w.  could  be  obtained  from  a  single  turbine 
even  with  29  in.  vacuum.  No  machine  .shop  at  present  has  the 
equipment  to  handle  and  machine  the  large  castings  recpiired,  but 
equipment  is  merely  a  question  of  money.  The  real  ditliculty.  apart 
from  cost,  is  suitable  material.  The  12-ft.  disc  would  probably  be 
of  chrome  nickel  steel,  but  its  maiuifacture  would  present  difficulties. 
A  turbine  with  this  diameter  of  disc  would  be  bladed  on  .><ite.  The 
cylinder  would  have  to  be  sub-divided  for  transport  to  a  greater 
extent  than  usual,  a  vertical  longitudinal  joint  being  required. 
Similar  sub-division  has  already  been  made  with   marine  turbine 

-cylinders.  As  most  alternators  for  outputs  above  10.000  kw.  arc 
now  wound  on  site,  larger  units  would  involve  no  departure  in  this 
respect.  Given  the  demand  there  arc  no  insuperable  difficulties  to 
prevent  any  suitably  equi])ped  shoj)s  turning  out  a  turbine  for  a 
normal  out  put  of  100,000  kw. 

In  the  larger  sizes  of  turbo-alternators  the  material  has  U^en  so 
reduced  that  the  alternator  attains  practically  its  maximum  tem- 
perature rise  in  two  hours.     It  is  customary  to  specify  a  25  per  cent. 

-overload  for  two  hours,  and  a  large  modern  alternator  could  carry 
the  25  per  cent,  almost  indefinitely.     Hence  the  British  Kngineering 

^Standards  Associations  maximum  continuous  rated  machine  should 

'be  adopted  as  a  standard,  preferably  for  all  sizes,  and  we  might 

■.then  aboUsh  momentary  overload  entirely 


^  Spr><»<I  of  rotation  ha/i  an  unfMrtant  l.f«rin;'  np^m  rotpot.     The 
12-ft.  diHo  with  4-ft.  Madpn  iihould  not  attain  heral  Kjstffii 

of  more  than  about  '.Hf()  h.  [jt-r  i«*;/ond.  or  »•  -r  min.     In 

jjra*  ti'c,  thiH  turbine  would  run  at  I'At  n-vu.  per  ain..  i  jt  .V>  cyclen  or, 
for  <)0  .  vdf-s,  p<j?"-ifj|y  at  9<M>  revu.  jkt  min.  .At  l^i  t*-:'.  jj«rr  min. 
the  mean  fjlarle  Kf>»*»-<I  woald  Ijc  62H  ft.  [jt-r  u^fond,  whirh  im  rvsMm- 
able  and  ly-Iow  the  Hpce'ix  now  used  in  many  torbin#^.  The 
maximum  output  vari»-«  invftrnely  with  the  iiquar«  of  th»'  »j**d, 
the  vacuum  f29-in.)  and  leaving  1o»m*«i'(2J  jjt-r  cent.)  remaining 
co.istant.  S[)eedij  and  oatpata  woald  fje  connected  a«  foUoirB  :  — 
RevK.  jxT  min. — 

8(50      1,000      I^JO      1,500     l;800     2,400   3.000   3,600 
Kilowatts — 

1(X>,000   74,0W>    52,0<JO   33,000   22.90rj    I2,WjO   8.300    5.700 

The  outputs  at  2,4fK)  and  3,<J<¥>  rrv.s.  per  min.  are  already  cxfeede<l, 
due  to— (I)  the  turbine  Ixring  de«i^n«J  for  a  lower  Tacaom  «ith 
reduced  volumes  ;  or  (2)  .An  increased  leaving  Iom  ;  or  '3)  frjietial 
arrangement."?  of  the  last  row  of  blades. 

For  one  or  other  of  these  n&fif>ns  machines  are  now  being  built 
or  are  running  for  outputs  of  10,Mj»l  kw.  at  3,000  revs,  per  min. 
and  I6,00t)  kw.  at  2,4W  revs,  per  min.,  bat  no  machine  it  yet  on 
order  in  this  country  for  the  output  stated  alcove  for  l,50*>  revs,  per 
min.,  the  largest  Ix-ing  25,000  kw.  In  the  United  States  a  45.000-kw. 
set  is  running  at  Detroit  at  a  speed  of  1,200  revs,  per  min.  In  the 
United  States  they  have  constructed  turbines  for  ontpots  of  6.000  kw. 
at  3,600  revp.  per  min.  and  have  in  hand  others  fw-  outputs  of 
7.500  kw.  at  this  speed.  At  1,500  rev?,  per  min.  there  have  been 
turbines  for  outputs  of  35,0<X)  kw.  constructed.  AH  these  .American 
turbines  are  rated  on  the  maxi.-num  continuous  output,  so  that  their 
stated  capacities  should  l>e  reduced  by  20  per  cent,  for  comparison 
with  British  turbines. 

On  the  score  of  reduced  steam  consumption  there  is  no  decided 
advantage  in  going  l)eyond  30.000  kw.  normal  capacity.  A  similar 
limit  is  reached  as  regards  capital  cost.  .Already  rail  transport  is 
impossible  with  the  larger  portions  of  most  of  the  15,000-kw.  to 
i;<)000-kw.  sets  now  being  constnictcd.  t'apital  cost  per  kilowatt 
will  probably  decrease  up  to  say  30,000  kw.  normal ;  after  that  it 
will  probably  rise. 

When  con.sidered  from  the  operating  side  it  would  appear  that 
the  limit  is  certainly  not  above  30,000  kw..  but.  in  all  but  a  few 
stations,  much  below  it.  Apart  from  special  cireumstances  justif\nng 
special  sizes  of  turbines,  it  appears — ( 1)  that  the  maximum  and  meet 
economical  (thermally  and  tinancially)  size  of  turbine  is  30.000  kw. 
normal  ;  (2)  that  the  maximum  size  of  power  station  is  one  designed 
to  carry  a  maximum  load  of  l80,tKX>  kw.  with  240.000  kw.  installed. 

If  two  such  stations  were  comparatively  close  tosjether  and  muld 
be  linked  a  larger  turbine  might  be  justified. 

Drive  of  Arxiii\KiE.s. 

In  determining  the  method  of  driving  the  station  auxiliaries  we 
must  consider — (1)  the  main  turbines  must  not  start  non-condeniting. 
and  (2)  each  main  unit  should  U-  self-containeil  as  far  as  possible 
and  not  dependent  up-  n  any  other  plant  for  its  continuity  of  running. 

An  all  electric  drive  apj)ears  to  l>e  necessary  from  the  point  of 
view  of  efficiency  in  a  modern  high  pressure  .station.  Separate 
condensing  turbo-generators  are  quite  satisfactory,  and  if  exhausting 
into  a  feed  heater  art-  highly  efficient.  With  a  25.00«>  kw.  main  set 
a  1.000  kw.  auxiliary  set  would  provide  all  the  ix)wer  required  unk^w 
there  was  a  large  demand  for  cooling  towers. 

Maintenance  of  Efficiency. 
It  is  now  proposed  to  insert  blfv'.es  made  of  various  materials 
in  turbines  that  have  given  trouble  owing  to  blade  erosion  or  corrwion 
and  oKscrve  their  conilition  from  time  to  time.  The  materials  l-eing 
so  tried  include  monel  metal,  phosphor  bronze,  mild  steel.  .1  per 
cent,  nickel  steel  and  stainless  steel.  *c.  Usually  erv^sion  does  not 
comnuMue  until  the  steam  has  U>st  its  sujK>rheat  and  Ixvome  w-t, 
and  is  tireater  the  higher  the  steam  velocity.  The  maintenance  of 
efficiency  is  aflected  by  other  factors  :  if  the  shaft  whip^.  the  gland 
and  diaphragm  clearaiu-es  or  in  reaction  turbines,  the  tip  clearances 
w  ill  l>e  increased  with  an  increase  in  consumption. 

Conpensino  Pu.\nt. 

The  whole  art  of  condensins:  plant  design  owes  its  existence  to  the 
turbine.  .A  goixl  design  of  coi^denser  :  ( I )  allows  the  steam  to  spread 
over  the  whole  length  of  tuU\<.  easily:  C-)  r^nluces  the  drop  in 
l>ressure  from  steam  inlet  to  air  pun^p  suction  to  a  minimum  ; 
(3)  works  o!i  the  counter-current  principle  ;  [A)  concentrates  the 
cooled  air  at  the  air  pumj)  suction,  the  degree  of  cooUng  dejjending 
upon  the  relative  sizes  of  the  air  pump  and  the  condenser  for  their 
resjiective  functions. 

.All  condensers  are  now  based  upon  the  counter-current  principle. 
Twin  condensers  are  used  for  very  large  condensers,  but  are  not 
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necessar^^  for  surfaces  up  to  40,000-50,000  sq.  ft.,  and  there  is  not 
much  need  for  condensers  of  larger  size.  The  rotary  air  pump, 
using  either  a  water  jet  or  a  combination  of  a  water  and  steam  jet, 
has  been  developed  almost  entirely  within  the  last  12  to  14  years. 
The  desire  to  reduce  the  number  of  working  parts  led  engineers  to 
devise  means  of  doing  away  with  the  water  jet.  As  a  result  the 
steam  jet  ejector  has  been  developed  and  is  now  in  general  use. 
A  development  which  is  coming  very  much  to  the  front  at  the 
present  is  the  "  closed  "  feed  water  system  to  prevent  the  con- 
densate absorbing  air  en  route  from  the  condenser  to  the  boiler. 
Guarantees  and  Testing. 

Owing  to  the  present  high  cost  of  coal  and  the  higher  load  factor 
always  given  to  the  latest  and  most  economical  turbine  in  any 
power  station,  many  contracts  for  large  turbo -alternators  are  placed 
on  steam  consumption  guarantees.  The  normal  method  of  the 
contractor  stating  his  consumption  with  a  penalty  or  bonus  should 
this  figure,  plus  or  minus  a  margin  of  2-5  per  cent.,  be  exceeded  or 
improved,  is  quite  satisfactory.  Penalty  and  bonus  are  reminders 
of  the  early  days  when  the  art  of  turbine  design  had  not  advanced 
to  its  present  standard.  There  is  now  only  a  remote  chance  that 
either  penalty  or  bonus  wll  be  payable  in  connection  with  a  contract 
placed  upon  competitive  tenders  from  responsible  manufacturers. 

In  testing,  the  chief  difficulty  with  large  sets  is  to  provide  a  steady 
station  load.  An  hour's  run  is  quite  sufficient  and  some  advocate 
even  shorter  periods. 

Overall  Thermal  Efficiency  of  Power  Station. 
For  all  stations  it  is  possible  to  obtain  a  Willans  Une  connecting 
fuel  consumption  and  units  generated  per  day.     Mr.  J.  W.  Shaw 
records  that  at  one  time  the  fuel  consumption  per  unit  generated 
at  the  Bradford  Valley  Road  Station  was  equal  to 

60,000 


2-32+, 


lb. 


Daily  Output 

Such  an  expression  allows  the  fuel  or  heat  consumption  to  be 
calculated  for  all  daily  load  factors,  and  the  actual  consumption 
should  be  checked  against  this  regularly.  On  account  of  the  varying 
calorific  value  of  different  fuels,  it  is  far  better  to  refer  to  heat  units 
per  unit  generated  than  to  lbs.  of  coal.  In  a  modern  power  station 
Avith  a  daily  load  factor  of  40  to  .50  per  cent,  a  value  of  20,000  B.Th.U. 
per  unit  generated  should  not  be  exceeded. 

Conclusions. 
The  Author's  conclusions  are  summarised  as  follows  ;  — 

1 .  That  steam  pressures  of  350  lb.  per  square  inch  (gauge)  and 
total  steam  temperatures  of  700°r.  are  quite  suitable,  and  that 
these  figures  may  soon  be  raised  to  500  lb.  and  750°F. 

2.  That  vacua  should  be  as  high  as  possible,  the  vacuum  tem- 
perature being  about  21°F.  above  the  water  temperature  at  80  deg. 
and  about  26°F.  above  if  the  water  temperature  be  reduced  to 
55°F. 

3.  That  heating  the  condensate  by  the  use  of  steam  tapped  from 
the  main  turbine  is  desirable,  and  that  the  heating  can,  under  certain 
conditions,  be  carried  with  advantage  up  to  a  temperature  of  300°F. 
by  exhaust  steam  from  auxiliaries  where  available. 

4.  That  reheating  of  the  steam  after  partial  expansion  in  the 
turbine  does  not  promise  an  adequate  return. 

5.  That  the  manufacturer  could,  if  called  upon,  design  and  con- 
struct turbines  and  alternators  for  any  size  up  to  100,000  kw.,  but 
at  a  very  great  expense. 

6.  That  the  economical  limit  in  size  with  a  vacuum  of  29  in.  and 
leaving  losses  limited  to  2|  per  cent,  is  probably  about  30,000  kw., 
which  would  run  at  1,500  revs,  per  min. 

7.  That  auxiliaries  should  be  electrically  driven,  the  power  being 
obtained  from  an  auxiliary  turbine  exhausting  into  a  feed  heater. 

8.  That  in  comparing  air  extracting  systems  due  consideration 
must  be  given  to  the  boiler  losses  incurred  in  raising  steam  used  in 
connection  therewith. 

9.  That  a  closed  feed  water  system  should  be  adopted. 

10.  That  overall  consinnptions  be  expressed  in  British  Thermal 
Units  per  unit  generated  and  not  in  lbs.  of  coal. 

11.  That  a  maximum  consumption  of  20,000  B.lh.U.  per  unit 
generated  be  the  objective  in  large  stations. 


DISCUSSION. 

Mr.  I.  V.  Robinson,  in  introducing  his  Paper,  said  it  was  difTcront 
from  what  it  would  have  been  if  he  had  been  speaking  individually. 
He  sent  a  ciuf.il.ii>ii)iaiir  to  all  the  members  who  were  interested  in  heavy 
])lant,  asking  for  their  views  on  the  design  and  thernuil  efficieney  ;  but 
many  of  the  replies  were  contradictory,  and  generally  he  was  short  of 
niaterial  lie  eoidd  use.  If  that  discussion  fonned  a  real  exchange  of 
views  of  the  users  and  manufacturers  of  heavy  plant,  manufacturers 
would  be  pleased. 

Mr.  A.  Q.  C.AKNEoiE  ((".  A.  Parsons  &  Co.,  Ltd.)  said  the  new  power 


station  of  the  Newcastle  Electric  Supply  Company  at  Carville  had  been-, 
running  with  an  inlet  temperature  of  about  700°F.  for  about  four  years; 
none  of  the  difficulties  experienced  had  been  due  to  the  use  of  construc- 
tional materials.  The  increased  temperature  was  found  to  produce 
certain  strains  on  the  blading  due  to  expansion  effects  brought  about 
by  change  of  load.  The  further  sub-division  of  the  shrouding  strips  on 
the  blade  tips  completely  got  over  this  trouble.  One  of  the  simplest,  and 
perhaps  most  satisfactory,  tests  for  a  blading  material  was  the  Sankey. 
test ;  this  showed  that  there  were  quite  a  number  of  materials  suitable 
for  blade  making  whose  strength  and  toughness  under  turbine  tem- 
peratures were  perfectly  satisfactory.  Blade  deterioration  did  not  occur 
in  reaction  turbines  except  to.  a  very  slight  extent  at  the  exhaust  end  and 
at  the  back  of  the  blade,  where  it  did  not  effect  the  efficiency  of  the 
turbine.  It  would  be  a  very  good  thing  if  station  engineers  would  make 
a  practice  of  carrying  out  a  repeat  of  the  official  test — say  once  every 
year.  Test  results  on  different  machines  at  Carville  lay  so  closely 
together  that  it  was  almost  impossible  to  distinguish  them  on  the  curves, . 
showing  a  remarkable  achievement  in  uniformity.  They  also  showed 
that  the  newest  machine  had  no  advantage  over  the  machine  which 
has  done  2|  years'  work.  The  use  of  fine  tip  clearances  could  be  avoided, 
in  modem  reaction  turbines  by  the  adoption  of  end  tightened  blading.. 
The  radial  clearance  could  be  made  as  large  as  desired,  the  usual  figure 
being  ^  in.  in  small  sizes  and  J  in.  in  large  sizes.  The  shrouds  on  the 
blade  tips  could  be  adjusted  to  run  with  safety  with  an  axial  clearance 
ranging  from  8/1,000  in.  to  15/1,000  in. 

Mr.  W.  M.  Selvey  said  advances  were  being  made  in  design  because 
the  load  justified  putting  in  plant  of  such  size  and  efficiency  that  th& 
smaller  stations  were  getting  up  to  the  efficiency  of  the  larger  ones.  He 
was  afraid  Mr.  Robinson's  calculation  that  interheating  would  not 
produce  any  great  advance  was  a  fairly  true  one.  It  was  not  necessary 
to  go  into  expensive  experiments  on  a  new  system  until  the  theoretical 
possibilities  had  been  thoroughly  explored.  A  great  deal  of  money 
might  be  lost  by  expensive  experiments  which  would  be  unnecessary. 
The  contents  of  the  boilers  were  generally  water,  steam,  magnesia,  lime, 
gypsum,  &c.,  and  it  was  the  &c.  that  was  responsible  for  blade  erosion. 
The  bad  conditions  could  all  be  reduced  in  a  properlj-  cared  for  turbine. 
The  best  nickel  steel  or  even  mild  steel  for  turbine  blades  had  stood 
perfectly  satisfactorily  for  a  number  of  years  with  good  boiler  conditions.. 
The  closed  feed  system  would  not  get  all  nor  most  of  the  air  out  of  the 
system,  and  it  was  unnecessary  to  get  it  out,  as  there  were  other  ways  of. 
preventing  the  trouble.  He  was  amazed  at  the  2J  per  cent,  and  5  per 
cent,  allowed  in  testing.  If  they  were  to  have  3  or  4  per  cent,  margin 
on  testing  they  had  better  not  test. 

.Dr.  S.  Z.  Ferranti  said  electrical  engineers  had  before  them  the  very- 
definite  problem  of  getting  coal,  or  the  result  of  coal,  to  the  consumer  at 
the  lowest  possible  cost,  which  was  another  way  of  sajnng  their  machinery 
and  business  methods  must  be  made  efficient.  Mr.  Robinson  said  the 
advance  in  thermal  efficiency  arising  out  of  the  action  of  the  manufac- 
turers might  be  classified  as  due  to  three  things  :  the  increase  in  range 
of  -working  temperature  (he  agreed  with  that)  ;  the  saving  of  low-grade 
heat  (that  was  the  throw  away  losses  in  the  low-pressure  turbine)  ;  and 
the  increase  in  size  of  generating  units.  There  were  several  things 
besides  ;  one  of  them  was  the  thermal  cycle,  because,  although  wath 
steam,  apparently,  all  turbines  might  work  on  the  same  thermal  cycle, 
there  was  a  good  deal  to  be  considered  in  the  actual  utilisation  of  the 
heat.  The  boiler  house  was  largely  responsible  for  excellent  test  figures 
not  being  borne  out  sufficiently  well  in  practice.  The  principal  direction 
in  which  one  should  work  was  to  get  boilers  to  maintain  their  efficiency, 
irresi^ective  of  the  time  they  had  been  in  use.  They  should  be  designed, 
if  possible,  so  that  the  stand-by  losses  were  avoided  or  greatly  reduced. 
If  one  went  in  for  the  higher  steam  pressure,  the  plant  was  more  costly 
to  put  in  and  maintain.  How  were  they  going  to  get  a  500  lb.  plant  for 
less  capital  than  the  200  lb.  plant,  and  how  was  it  to  be  made  as  cheap 
and  easy  to  maintain  ?  The  author  referred  to  "  bleeding"  the  turbines 
of  steam  for  feed  heating.  In  certain  conditions  that  showed  on  paper 
a  saving  of  5  per  cent.  ;  but  it  was  disappointing  when  one  came  to  look 
at  it.  The  object  of  heating  the  feed  water  was  to  prevent  dew  forming 
on  the  top  of  the  cconomiser,  and  so  prevent  wastage  of  the  plant  by 
having  cold  water  in  the  tubes  of  the  feed  heaters  and  economisers.  and 
not  really  to  give  an  improved  thermal  eificiency.  Progressive  feed 
heating  when  properly  applied  was  a  real  thermal  saving,  as  it  was  a. 
means  of  heating  feed  water  without  a  degradation  of  temperature. 
Degradation  of  temperature  was  fatal  to  economy.  No  saving  was  too 
trivial  to  take  into  account  if  power  was  to  be  made  really  cheaply.  He 
had  come  to  the  conclusion  that  they  would  get  central  stations  which 
in  the  near  future  Mould  return  on  the  switchboard  electricity  to  the 
extent  of  some  28  ])er  cent,  or  niore  of  the  energy  in  the  fuel.  What  were 
wanted  were  n.it  laws  to  promote  the  com})lication  of  electricity,  but 
laws  which  would  ])revent  individual  zeal  from  bringing  about  confusion 
in  electricity  supply.  In  his  Presidential  Address  10  years  ago  he  said 
he  had  come  to  the  conclusion  that,  in  order  to  supply  electricity  for  all. 
])ur])oses  it  would  be  necessary  to  have  a  conversion  efficiency  of  not  less 
than  25  jier  cent.  That  had  not  been  reached,  but  they  were  going 
rajudly  in  that  direction. 

Mr.  Geo.  Wilkinson  (Harrogat?)  said  two  things  were  open  to  them  : 
to  improve  eificiency  of  ])roduction  ov  to  incivase  their  statutory  charges. 
If  they  were  going  to  get  a  big  improvement  on  present  waste,  they  would 
have  to  resort  to  a  hybrid  electric  power  plant.  There  were  possibilities 
in  the  introduction  into  their  steam  turbine  stations  of  some  form  of 
in'ernal  combustion  engine.  He  thought  he  could  make  out  a  case  for 
an  improvement  of  10  to  15  per  cent.,  which  would  change  the  aspect 
of  the  industrial  and  commercial  side  considerably.  The  economiset 
was  a  source  of  weakness,  and  entailed  more  dang?r  to  the  men  than. 
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formerly,  because  it  was  i)ut  atiove  tli«;  boilers.  It  also  entailed  a/ldi- 
tional  height  in  the  boiler  house  and  adriitional  cost.  A  safe  piece  of 
apparatus,  which  could  be  used  inst<ad  of  the  economiser,  was  an  air 
heat<'r  with  deflectors  inside.  Its  u()kcep  was  small,  and  it  gave  a  valu- 
able result  in  the  boiler  house  from  a  thermal  point  of  view.  Tin;  advan- 
tages were  higher  boiler  efficiency,  smaller  boiler  plant,  cheaper  housing 
for  a  given  output,  less  danger  due  to  ))ursting  of  cast-iron  pipes  on  the 
high  i)rcssures,  prof)er  control  of  output  in  response  to  sudden  demands, 
a  smaller  and  cheaper  condensing  plant,  leBs  water  required  for  a  given 
output  for  condensing  purjjoses. 

Mr.  M.  G.  S.  Swallow  (Kichardsons,  Westgarth  &  Co.,  Ltd.)  believed 
the  correct  thing  to  do  was  to  divide  the  air  i)ump  units  into  two,  and 
have  each  air  pump  unit  capable  of  dealing  with  the  maximum  quantity 
of  steam  in  the  condenser,  and  with  sufficient  margin  under  ordinary 
air-tight  conditions  that  only  (mt?  air  pump  unit  was  required.  The 
•second  was  a  stand-by  for  cases  where  excessive  air  leakage  occurred. 
Although  the  two-jet  steam  pump  was  simpler  mechanically,  and  the 
combined  steam  water  jet  jjump  required  a  larger  motor  and  pump,  the 
economical  gain  was  decidedly  in  favour  of  the  combined  pump. 

Mr.  V.  Ayton  (Ipswich)  said  liis  exi)crience  was  that  corro.sion  occurred 
■not  in  the  running,  but  in  tlu'  standing  period.  If  water  vapour  were 
eliminated  from  the  intericjr,  it  would  go  a  long  way  to  eliminate  the 
trouble.  In  a  set  at  Ipswich  a  draught  of  air  was  passed  through  the 
turbine  when  standing. 

Mr.  J.  E.  Lea  (Lea  Recorder  Company)  said  the  author's  statement 
about  passing  the  condensate  through  a  closed  meter  and  a  surface  feed 
water  heater,  instead  of  being  passed  over  a  weir  for  measurement,  was 
of  a  swcejjing  character.  (3ne  objection  to  air  was  on  account  of  the 
vacuum  and  the  trouble  of  getting  the  air  out  of  the  condenser  again, 
and  another  was  said  to  be  corrosion.  He  could  quote  numerous  in- 
stances where,  with  no  precautions  taken  to  exclude  air,  there  had  been 
no  corrosion,  and  also  where  the  purest  water  was  used  there  had  been 
most  corrosion.  Corrosion  in  certain  steam  plants  had  been  attributed 
to  absorption  of  oxygen  in  passing  over  a  weir.  The  cause  was  due 
rather  to  the  excessive  purity  and  super- softness  of  the  water.  The 
■condensate  which  emanated  from  a  modem  condensing  plant  was  by  no 
means  such  an  innocent  and  gentle  liquid  as  might  be  supposed. 

Mr.  P.  V.  Hunter  (Callender's  Cable  &  Construction  Company)  agreed 
"with  Dr.  Ferranti  as  to  the  importance  of  small  gains  in  efficiency. 
When  load  factors  were  bad,  it  was  not  worth  while  putting  in  econo- 
misers  to  get  a  5  per  cent,  gain  ;  but  now  load  factors  were  so  high 
and  plant  was  run  so  many  hours  such  a  gain  was  of  great  value.  He 
was  a  little  disappointed  with  Dr.  Ferranti's  figure  of  28  per  cent,  as  a 
possible  maximum  thermal  efliciency.  The  question  of  more  efficient 
utilisation  of  coal  seemed  to  boil  down  to  this  :  Could  we  utilise  the  low- 
temperature  heat  which  was  at  present  thrown  away  ?  It  might  be 
possible  to  use  it  for  stimulating  plant  growth.  The  North  Tees  station, 
which  was  practically  ready  to  run,  was  designed  for  a  steam  pressure 
of  500  lb.  per  square  inch,  a  temperature  of  700°F.  and  a  thermal  effi- 
ciency 24  per  cent.  He  hoped  that  would  be  obtained  when  difficulties 
with  steam  pipes  and  joints  and  things  of  that  sort  had  been  got  over ; 
but  it  was  only  worth  while  if  large  units  were  employed  and  the  load 
factor  was  about  80  i)er  cent. 

The  Author,  in  reply,  said  a  questionnaire  was  sent  to  the  members 
of  the  I.M.E.A.  asking  whether  they  had  trouble  with  their  turbines,  and 
whether  they  would  have  the  experimental  blades  fitted  to  them.  He 
did  not  say  the  closed  system  would  entirely  eliminate  the  air  in  the 
condensate,  but  that  it  would  retain  it  at  a  minimum  of  about .'  per  cent. 
He  suggested  that  progressive  heating  should  be  done  in  four  stages. 
The  7,200  n.p.  internal  combustion  jilant  referred  to  by  Mr.  Wilkinson 
had  18  cylinders.  He  thought  many  engineers  would  not  sleep  well  if 
they  had  to  rely  on  those  machines. 

In  the  afternoon  a  large  number  of  members,  delegates  and 
visitors  with  their  accompanying  ladies  travelled  by  special  train 
to  Bolton  Abbey,  where  they  amused  themselves  by  visiting  the 
ruins,  having  tea  and  jumping  the  "Striti."  Others  played  golf. 
Others  did  we  know  not  \\hat. 

The  Annual  Dinner  which  was  held  this  evening  at  the  King's 
Hall,  Ilkley,  was  a  function  largely  attended  by  both  sexes,  the 
principal  guest  being  Sir  John  iSnoll  who,  besides  being  Chief  Elec- 
tricity Commissioner,  is  a  past  president  and  honorary  member  of 
the  Association. 

In  responding  to  the  toast  of  the  ''  City  of  Bradford "'  (i)roposed  by 
Major  H.  Richardson),  Councillor  Wilfrio  Turner,  Chairman  of  the 
Electricity  Committee,  reiterated  the  sentiment  that  Bradford  was  a 
progressive  city  and  would  watch  with  greatest  interest  every  step  that 
was  made  in  electrical  development. 

|r  Mr.  S.  T.  Allen  (Wolverhampton),  in  proposing  ''  Our  Guests,  in- 
cluding the  Ladies,"  said  the  Association  was  very  pleased  that  all  the 
sections  of  the  great  electrical  industry  to  which  they  were  so  proud  to 
belong  were  represented  there  tiuit  night. 

Sir  John  Snell,  in  reply,  paid  the  tribute  to  the  part  played  by  the 
wife  of  the  electrical  cnginecrduriiig  the  time  of  stress  autl  peril  tlirough 
which  they  had  lately  been  passing.  Ho  felt  that  his  appoiritment  to 
his  present  position  was  directly  lUie  to  his  experience  as  a  borough 
electrical  engineer  and  as  a  member  of  the  Council  of  tlio  Association. 
Great  good  was  obtained  bj'  attcndanec  at  the  Convention  owing  to  the 
informal  conversations  aiKl  the  admirable  I'apei-s  which  did  more  good 
in  promoting  economy,  the  true  develoi)ment  of  electricity  and  the 
good  of  the  nation  than  reading  books  and  even  than  attending  the  more 
formal  meetings  of  the  Institution.     Keferrinii  to  the  work  of  the  Coui- 


missirmrfm,  he  Raid  thi«  could  only  be  made  rocceMfal  with  the  help  of 
ihif  enginceni,  and  it  was  a  m<Mt  helpful  iiign  that  there  was  such  a  di*« 
I*osition  to  co-oi**;rate.  This  augure^l  w«dl  for  tlie  deYeUtpiatat  irhu:h 
wa.-i  going  to  take  jjla/.c*  during  thfc  n«.-xt  f<-w  yearn. 

.Mr.  Ll.  B.  .\tkinso.v,  in  pn^fx^ing  th<-  In' orp^^rated  Municipal 
Electrical  A«K^  iation,"'  uaid  it  ap{>care<i  to  hirn  that  th^  only  people 
who  did  not  believe  in  the  I.M.E.A.  were  the  I.M.E..A.  th.  rn«;lve«.  The 
support  which  the  .AwuK-iation  receive<J  frf^m  th»;  authon'.i'  ••  wa«  amply 
prej)ost<roun.  It  rould  not  do  the  work  it  wait  fiupfK^iyd  t<,  <io  on  raeh 
ina<lequat«;  financial  rcn'^urces.  Policy  with  r^^anl  Uj  tU-ctru  uy  supply 
was    changing,   and    the    work    of    ;.'•  *ah    paasing    from    the 

municipalities  simply  ljecau.i«  of  la<4.  u^i  effort.     Anfl  nnlct 

th  -re  wa.s  morr;  co-o[N,ration  in  futurt.  .„-{.,,•,, Alum  would  aiao  tend  to 
Ixjcome  nationalised. 

The  Pkksmjent  (.Mr.  T.  Roles),  in  reply,  »aid  the  value  of  the  Amo- 
elation  must  defx*nd  on  the  value  they  themselven  net  on  it.  To  inrr>:aM 
its  value  there  must  be  mon.*  funds  and  a  permanent  staff,  an<l  that 
required  greater  municipal  8up|>ort  in  order  that  they  might  meet  other 
similar  a.ssociation.s  on  level  linex. 

Thurtdaij,  Juni  24/A. 
The  Ilkley  party  again  travelled  to  Bradford  by  f«pecial  train,  the 
late  hour  at  which  the  gathering  laat  night  broke  up  seeming  to  have 
little  effect  on  the  numl)er  attending.  The  meeting  wa«  held  in  the 
Queen's  Hall,  .Morley-street.  Mr.  J.  W.  BEAUCH.viip  read  a  Paper 
on  "  The  Standardifeation  of  TarifiS;"'  which  we  give  in  al«itract 
below  : — 

Tariffs  for  Domestic   Electricity 
Service.* 

Br   J.    W.    HKAICB.VMI*. 

(Director  and  Secretary  British  Electrical  Deveiop.T.ent  Assoria^kjn.) 

In  November  last,  when  the  E.D.A.  circularL^ed  engineers  regarding 
domestic  tariffs  and  single-meter  .s\-stems,  the  majority  of  replies 
favoured  a  single -meter  system,  and  considered  a  fixed  and  running 
charge  tariff  essential  for  development  of  domestic  electrification; 
it  was  considered  that  such  a  tariff  would  not  much  affect  cost  of 
wiring,  and  that  the  real  difficulty  lay  in  finding  an  accarate  and 
equitable  basis  for  the  fixed  charge.  Other  s\-stem3  were  mentioned, 
but  some  objection  was  found  to  most  of  them. 

PRiyCIPLES. 

In  these  notes  the  domestic  or  household  application  of  the 
subject  alone  is  considered.  Systems  of  charging  for  power  or  large 
supplies  have  become  to  some  extent  standardised,  and  requirements 
as  between  such  consumers  vary  greatly,  whereas  household  supplies 
have  features  in  common  and  characteristics  which  differentiate  them 
from  all  other  classes  of  business,  so  that  special  tariff  treatment 
b3com?s  possible.  The  domestic  tariff  sifstems  in  general  u-se  include  : 
(a)  Flat  rates  per  unit  tcith  meters,  with  or  without  variation  related 
to  maximum  demand,  hour  of  the  day,  units  used  in  terms  of  time 
or  capacity  of  installed  apparatas,  &c.  (6)  fixed  an-J  unit  ckargts. 
W^ith  the  fixed  charges  based  upon  ma.ximum  demand,  capacity  of 
apparatus  installed,  rent,  ratable  value,  size  of  room,  capacity  of  the 
premises,  &c.,  and  in  addition  a  flat  unit  charge  by  meter,  (c)  Con- 
tract rates,  without  meters. 

Class  (a)  still  forms  the  majority.  Class  (6)  contains  some  notably 
successful  attempts  to  solve  the  domestic  tariff  problem.  Class  (c) 
is  applicable  only  to  cases  where  time  and  extent  of  use  are  under 
control,  and  the  growing  us?  of  electricity  for  heating  a.id  power  as 
w\"ll  as  lighting  s?ems  likely  to  preclude  its  extensive  use  when 
generation  is  effected  with  costly  fuel. 

To  the  domestic  tariff  ro'form  t  interest  is   centred  in  Class  (6). 

A  system  which  secures  all  tixed  charges  entailed  by  the  consumers' 
use  of  supply,  counts  all  unit;*,  needs  only  one  meter,  allows  any 
circuit  and  outlet  to  be  used  for  any  purpi>se  and  drvi{>s  the  a\-erage 
cost  of  the  units  as  the  consumers'  load  factor  rises,  would  be  ideaL 

The  tariff'  should  secure  more  business,  mould  the  character  of 
additional  busine.ss  so  that  it  becomes  increasingly  remuncrati\-e  or 
results  in  lower  average  cost,  and  render  ptkssible  large  extensions  of 
the  class  of  supply  provi  led  for  without  fear  of  loss  or  unnatural 
increase  in  gain. 

So  far  as  n^gards  domestic  tariffs,  gn\<it  attention  has  lioen  given 
to  the  requironiLMits  of  the  individual  coiisumer  ;  but  has  not  the 
timo  arrived  when  wo  should  think  less  of  the  |>articular  consumer 
and  more  of  the  effect  caused  by  adding  him  1 1  the  nMnaiiuler  of  the 
users — i.e.,  his  inHuenoe  on  the  average.  It  may  simplify  the  for- 
mation of  a  domestic  tariff  basis  to  consider  a  number  of  average 
houses  en  bio,-.  In  framing  a  tariff  scale  it  ap{>ears  safe  and  equitable 
to  start  by  charging  a  mininnun  amount  which,  varying  somewhat 
with  the  seasons,  shall  not  1h>  less  on  the  year  than  the  cost  entailed 
by  the  smallest  service  and  meter  which  it  is  practicable  to  put  in, 
its  maintenance  and  the  expense  of  reading  and  handling  the  account. 

*.\bstr.i.'f. 
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In  some  cases  such  a  minimum  charge  might  exceed  20  units  per 
quarter  at  the  statutory  maximum  rate  per  unit,  but  one  should 
keep  the  minimum  as  low  as  possible.  Where  ample  maintenance 
is  carried  out  at  the  expense  of  revenue,  one  may  expect  f^asier  terms 
for  repayment  for  permanent  and  lasting  items. 

Hitherto  in  most  fixed  and  running  charge  tariffs  the  usual  lighting 
account  has  been  taken  as  the  basis  of  the  fixed  charge  ;  but  the 
electricity  supplier  must  expect  to  share  the  benefit  of  increasing 
efficiencies  in  lamps  with  the  consumer,  so  that  we  must  look  to 
cooking,  heating  and  power  appliances  to  bear  a  portion  of  the 
standing  charges  on  station  and  mains.  Hence,  in  addition  to  the 
minimum,  further  fixed  charges  must  be  secured  in  relation  to  the 
capacity  of  apparatus  of  any  kind  installed,  adjustment  being  made 
for  diversity  factors.  The  total  fixed  charge  so  arrived  at  should  be 
put  to  the  consumer  as  a  subscription,  reviewed  at  intervals  and 
adjusted  upwards  or  downwards  in  accordance  with  changes  in  the 
capacity  and  character  of  his  apparatus. 

Formation  of  a  Practical  Tariff. 
Assuming  that  the  fixed  charge  must  be  related  to  the  consumer's 
maximum  demand,  the  alternatives  are  to  use  a  demand  indicator, 
which  is  unduly  costly,  or  to  formulate  a  periodical  estimate,  which 
involves  an  undue  amount  of  inspection. 

Any  practical  solution  of  this  problem  must  involve  a  compromise, 
arid  t  le  following  proposals  are  put  forward  as  a  basis  for  dis- 
cussi)n  : — 

(i.)  Fixed  and  running  charge  tariffs  based  upon  (a)  rent,  (b) 
rateable  value,  (c)  apparatus  installed,  (d)  maximum  demand, 
observed  or  estimated  ;  (e)  size,  number  and  purpose  of  rooms  ; 
(/)  estimated  allowance  in  units  for  normal  lighting. 

(a)  and  (b)  are  not  always  indicati''  e  of  the  demand  for  electricity, 
(c)  checks  growth  of  installation  ;  (d)  needs  expensive  instruments, 
or  else  is  very  rough  and  ready  ;  (e)  is  promising,  if  based  on  class 
and  type  of  house  rather  than  on  exact  details  ;  (/)  has  given  good 
results,  but  may  raise  difficulty  as  efficiency  of  lighting  increases. 

Expenditure  on  lighting  of  any  kind  depends  upon  (g)  the  size  of 
the  house,  (h)  the  number  of  occupants,  (i)  their  habits.  The  elec- 
tricity tariff  reformer  can  base  his  fixed  charge' upon  (g),  but  cannot 
in  practice  consider  (h)  and  (i). 

A  mixture  of  (e)  and  (/)  seems  promising.  Say,  for  example,  (1)  a 
fixed  charge  per  annum,  payable  at  equal  quarterly  instalments,  or 
otherwise,  to  equal  the  amount  payable  at  current  flat  lighting  rates 
for  a  portion  (say  two-thirds)  of  the  lighting  consumption  normal 
to  the  house  ;  (2)  in  addition,  all  units  used  up  to,  say,  150  per  cent, 
of  the  lighting  consumption  normal  to  the  house  to  be  charged  at  a 
rate  equal  to,  saJ^  one-third  of  the  usual  flat  lighting  rate  ;  (3)  all 
further  units  used  to  be  charged  at  a  rate  as  low  as  it  is  desired  to 
offer  for  additional  domestic  consumption.  On  this  basis,  ( 1 )  would 
regard  the  character  and  size  of  the  house  ;  (2)  the  number  and 
habits  of  the  occupants  ;   and  (3)  encourage  fuller  electrification. 

(II.) 'An  alternative  method,  safer  in  regard  to  fixed  charges,  and 
offering  more  encouragement  to  long  hour  use,  is  as  follows  : — 

Using  one  watt-hour  meter  for  all  purposes ;  taking  into 
account  the  capacity  of  the  electricity  consuming  appliances  con- 
nected ;  making  a  primary  fixed  charge  at  a  certain  rate  per  kilo- 
watt per  annum  on  a  certain  percentage  of  the  capacity  represented 
by  some  of  the  appliances  in  use  ;  making  an  additional  and  secon- 
dary fixed  charge  at  a  different  and  lower  rate  per  kilowatt  per  annum 
on  certain  percentages  of  the  capacity  represented  by  the  other 
appliances  in  use. 

Thus,  we  might  have  : — 

A  primary  charge  of  a  £  per  kilowatt  per  annum  on  75  per  cent,  of 
lamp  capacity  ;  a  secondary  charge  of  a  or  6  £  per  kilowatt  per 
annum,  on  25  per  cent,  of  cooking  range  capacity  ;  10  per  cent,  of 
occasional  fire  ca])acity  ;  0  per  cent,  of  flat  iron,  fan,  &c.,  and  small 
utensils  or  machine  caj)acity.  A  flat  rate  charge  per  unit  for  all 
units  consumed  for  any  pinpose.  A  minimum  on  the  account  pro- 
vided by  statute  or  in  some  less  amount. 

The  secondary  fixed  charge  could  bo  avoided  and  all  capacity 
calculated  at  a  single  rate  ])er  kilowatt  for  fixed  charge.  To  over- 
come the  objection  to  ins])cction  of  appliances  appears  difficult, 
but  the  "  spread  out  "  fixed  charge  renders  errors  less  important. 
It  would  be  desirable  to  associate  the  fixed  charges  with  the  size  of  the 
consumers  fuse — a  variant  of  the  current-limiting  system. 

Demand  and  Diversity. 
It  is  desirable  to  keep  internal  wiring  simple,  but  alternative 
switching  with  a  view  to  keeping  down  jieak  denuxnd  and  imjiroving 
load  factor  deserves  attention.  I  n  the  electrical  kitchen  tiie  j)rinciple 
becomes  easily  applicable.  Washing  machines,  general  utility 
motors,  &c.,  might  be  switched  alternatively  with  the  cooker,  so 
that  either  could  be  used,  but  not  botb  at  o"cc.  Again,  if  a  con- 
sumer has  a  5  kw.  range,  there  can  be  no  objection  to  giving  him  also 


a  5  kw.  geyser,  provided  that  it  is  switched  altei  natively  with  the- 
cooker. 

The  general  use  of  electricity  in  dwellings  Avill  certainly  bring  big: 
business,  but  will  require  foresight.  At  the  generating  station 
extension  has  to  proceed  in  big  steps  every  few  years.  Similarly,  our- 
residence  networks  must  be  put  down  in  advance  and  on  generous 
lines,  and  their  cost  met  by  extensive  selling  campaigns,  hire  of 
appliances  and  a  simple  attractive  tariff. 

The  group  diversity  factor  of  appliances  cannot  be  higher  than 
their  time  of  performance  divided  into  the  hours  of  the  day  over 
which  they  are  generally  used.  Small  geysers  used  tcf  meet  occa- 
sional needs  for  hot  water  and  taking  10  minutes  to  operate  cannot 

,  J.  .^  7  ,  •  ,  ,,  16  hours X 60 
have  a  diversity  value  higher  than,  say, ,  or  96.  Simi- 
larly, for  kettles  the  figure  is  36.  For  irons,  sweepers,  washing 
machines  and  similar  appliances,  say  10  to  15.  All  appliances  of  this 
class  might  be  regarded  as  producing  a  "  group  "  demand  of  about 
one-twentieth,  or  5  per  cent,  of  the  capacity  connected.  So  far  ex- 
perience suggests  that  the  group  diversity  of  cookers  used  separately 
in  houses  of  the  same  class  may  lie  between  4  and  6  ;  but  experience 
M'ith  standardised  appliances  used  in  large  numbers  by  people  of' 
similar  habits  and  meal  hours  is  yet  to  come. 


DISCUSSION. 
Mr.  F.  W.  Purse  (West  Ham)  said  that  at  Carlisle  in  the  days  of  the 
Point  Fives  consumers  saved  from  £1  to  £5  by  adopting  the  rateable  value 
tariff  without  adding  any  apparatus  to  their  installations.  Even  at  ;'d. 
a  unit  for  heating  and  cooking  there  was  no  rush  to  install  additional 
apparatus.  The  rateable  value  system  did  not  materially  increase  busi- 
ness, while  it  increased  the  engineer's  worry.  The  system  boosted  the 
business  of  the  manufacturers  at  the  expense  of  the  electricity  depart- 
ment. The  cooking  and  heating  apparatus  his  sales  departmeni,  touched 
was  very  small  as  the  price  was  against  them.  It  was  a  mistake  to  charge 
too  little  for  the  heating  and  cooking  load  as  from  the  labour-saving  point 
of  view  alone  it  was  worth  its  proiDer  price.  There  was  not  sufficient  infor- 
mation at  present  to  enable  a  standardised  tariff  to  be  put  forward  for 
heating  and  cooking.  It  was  up  to  the  makers  to  produce  a  meter  after 
the  style  of  the  Merz  m.d.  indicator,  and  to  turn  them  out  in  thousands 
or  tens  of  thousands.  They  must  measure  on  the  maximum  demand 
of  a  private  house,  having  regard  to  the  diversity  factor,  if  the  diversity 
factor  of  heating  or  cooking  could  be  ascertained.  The  author  advo- 
cated thinking  less  of  the  particular  consumer,  but  they  had  to  think  of 
him  or  he  would  think  of  himself. 

Mr.  A.  H.  Dykes  thought  a  standardised  tariff  impossible  in  view  of 
the  differences  between  such  an  undertaking  as  Sheffield  and  an  under 
taking  in  the  South  of  England.  Committee  members  wanted  educating 
on  the  principles  underlying  charges.  The  flat  rate  would  have  to  go. 
If  the  Electricity  Commissioners  would  allow  a  very  high  maximum 
price,  consumers  could  be  offered  alternative  tariffs  which  would  pay  the 
suppliers  and  still  pay  the  consumer  better  than  the  maximum  flat  rate. 
A  charge  must  be  frameii  for  the  large  domestic  consumer  which  de- 
pended on  demand.  If  the  consumer  knew  in  advance  what  his  maxi- 
mum fixed  charge  was  going  to  be  it  would  go  a  long  way  towards  solving 
the  tariff  difficulty.  The  manufacturers  shouid  get  together  and  jiroduce 
some  apparatus  which  would  warn  the  consumer  when  the  demand  he 
contracted  for  was  being  approached.  Such  a  system  would  enable  the 
standing  charges  for  all  kinds  of  apparatus  to  be  covered.  A  good  system 
was  the  two-rate  system  with  a  lower  rate  for  current  taken  at  peak 
times.  It  was  a  disgrace  to  the  electrical  engineers  that  they  had  on 
their  systems  miles  of  small  houses  lit  by  gas  or  oil,  and  which  he  had 
proved  could  be  lighted  more  cheaply  electrically.  To  get  those  the 
fixed  price  light  system  was  necessary.  There  was  a  big  future  before 
undertakings  which  got  from  working  class  houses  a  revenue  of  l()s.  a 
lamp  per  annum. 

Lieut. -Col.  W.  A.  Vignoles  (Grimsby)  said  the  difficulty  in  selling 
electricity  to  small  householders  was  that  the  greatly  increased  cost  of 
wiring  and  laying  of  mains  had  raised  the  fixed  charges,  and  unless 
domestic  consumers  took  electricity  for  ]nn'poses  other  than  lighting  the 
prices  would  have  to  be  considerably  higher  than  8d.  He  was  convinced 
that  a  tariff  in  which  t'.crc  was  a  fixed  charge  and  a  small  running  charge 
was  the  one  to  adopt.  If  the  tele])hone  system  was  used  there  must  be 
some  inspection  to  see  the  consumer  did  not  increase  his  maximum 
demand.  To  sell  electricity  in  small  houses  for  heating  and  other  pur- 
poses one  must  help  the  consumer  to  succeed  in  what  he  wa.s  using  the 
current  for.  IVoj)le  would  not  rush  for  current  even  at  'd.  yter  unit. 
They  must  be  rushed  after.  He  suggested  that  the  convention  should 
a|)i)<)iiit  a  conuuittcc  of  cuuiueers,  who,  taking;  Mr.  Bcauchatuj)  s  Paper 
aiul  Supi)lcmcntary  Notes  as  a  basis,  should  present  a  report  on  this 
subject.  The  Association  might  also  invite  power  companies  and 
ordinary  companies  to  co-operate. 

Mr.  C.  H.  WoRDiNGHAJi  said  whatever  they  might  charge  for  electricity 
it  was  worth  it.  They  could  not  afford  to  make  houseliold  pets  of  indi- 
vidual eonsumers.  The  first  thing  to  decide  was  whether  they  were 
going  to  charge  in  |)ro])()rtion  to  the  cost  of  produiinsx  tiu-  energy  or 
in  i)roportion  to  the  value  of  the  service  renderiHl.  The  general  idea 
amongst  electrical  engineers  was  that  they  .-ihould  charge  in  i)roportion 
to  the  cost  of  prodiu'tion.  In  framing  a  tariff  four  points  should  be  kept 
in  view  :  (1)  Nothing  should  be  left  to  the  judgment  of  the  individual 
officer,  i.e.,  there  should  be  a  charge  which  could  be  published  broadcast. 
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(2)  the  charge  should  havo  somo  pro])ortion  to  the  cost  of  production, 

(3)  there  should  be  a  uniform  method,  (4)  they  should  allow  for  the 
diversity  factor  of  the  indivirlual  consumers,  but  not  for  diversity  bf;- 
tween  different  consumers.  A  flat  rate  was  wrong,  and  a  contra -t  price 
per  lamp  per  annum  was  equally  hopeless.  Mr.  Beauchamp  had  made 
a  strong  point  of  charging  for  hou.ses  an  muHHe,.  His  argument  was 
sound  from  the  j)oint  of  view  of  what  it  cost,  but  the  man  who  had  to  pay 
the  bill  did  not  like  to  be  averaged. 

Mr.  E.  P].  HoAOLEY  (Maidstone)  said  most  systems  of  charging  'or 
electricity  for  domestic  use  suflered  from  one  or  two  defects.  Either 
they  were  too  complicated  to  appeal  to  consumers  or  they  were  too 
unfair  to  appeal  to  engineers.  His  experience  at  Maidstone  convinced 
him  that  stronger  stt-ps  should  bo  taken  by  the  electricity  supply  in- 
dustry to  obtain  a  cooking  load.  There  were  a  number  of  houses  where 
lighting  was  wholly  electric  where  an  odd  radiator  or  other  current  con- 
suming device  had  been  tacked  on  to  the  lighting  wiring.  That  was 
all  very  well  some  years  ago  when  radiators  were  about  1  kw.,  but  now 
they  were  3,  4,  and  (i  kw.  It  might  be  worth  while  to  investigate  charges 
for  lighting  through  demand  limitators,  with  a  fixed  charge  for  the  light- 
ing, and  giving  the  consumer  a  flat  rate  for  everything  else  on  a 
.separate  circuit.  If  a])paratus  were  too  expensive  for  consumers  to  buj' 
they  all  had  hiring  powers. 

Major  H.  RicHAHijiox  (Dundee)  gathered  to-day  that  the  basic 
principle  of  charging  was  one  consisting  of  a  standing  charge  and  a  small 
running  charge.  At  Dundee  they  had  simplified  their  methods  on  th.-j 
following  lines  :  They  had  retained  the  pay-as-you-bum  system  with 
alternatives  under  three  headings,  the  industrial  user  for  power,  the  shoj), 
general  warehouse  and  office  u.ser,  and  the  domestic  user.  One  standard 
running  charge  was  applied  to  every  consumer.  For  the  coming  year 
this  was  sd.  jier  unit.  The  standing  charge  was  fixed  on  the  demand, 
though  this  was  difficult  to  ascertain  with  the  small  user.  He  had  found 
that  the  floor  space  did  bear  a  close  relation  to  the  demand,  and  they 
adopted  a  charge  of  2s.  per  quarter  per  100  sq.  ft.  floor  space  of  the  living 
rooms,  a  higher  rate  per  100  sq.  ft.  being  charged  for  shops  and  ware- 
houses. 

Bailie  W.  Smith  (Glasgow)  said  in  Glasgow  they  charged  an  average 
of  800  hours  per  house  per  year  at  the  maximum  demand  rate,  43d. per 
unit. ;  any  current  beyond  the  8C0  lujurs  was  charged  at  |d.  per  unit. 
The  consumers  were  not  dissatisfied,  and  there  was  no  loss  by  supplying 
them  at  the  price  through  one  meter  and  one  set  of  wires. 

Mr.  L.  L.  Robinson  (Hackney)  was  of  opinion  that  the  only  true 
method  of  charging  for  current  which  would  adjust  the  price  to  the  cost 
was  the  Hopkinson  method.  He  did  not  agree  that  the  consumer  who 
demanded  to  pay  for  what  he  burnt  should  be  neglected.  They  should 
have  a  fiat  rate  equal  to  the  average  paid  by  m.d.  consumers  with  a 
maximum  demand  of  1.^  hours  per  day.  It  was  difficult  to  justify  the 
sale  of  current  for  heating  in  an  industrial  area  at  a  rate  lower  than  the 
power  rate.  On  cold  mornings  his  system  had  an  additional  load  for 
heating  equal  to  10  per  cent,  of  the  whole  maximum  demand.  They 
had  a  flat  rate,  a  straight  m.d.  .system  and  a  telephone  system  for  con- 
sumers to  select  from.     The  telephone  system  was  not  popular. 

Mr.  F.  M.  Long  (Norwich)  said  his  experence  of  the  rateable  value  as' 
the  fixed  charge  had  been  entirely  satisfactory.  The  lighting  charge 
could  be  high  enough  to  cover  all  the  charges  on  the  station.  Heating 
and  cooking  did  not  much  affect  his  peak  load. 

The  Author,  in  reply  to  the  discu.ssion,  said  manufacturers  were  pre- 
pared to  make  better  and  cheaper  cookers  in  large  quantities,  but  they 
wanted  the  supply  engineers  to  prepare  a  market  for  them.  The  E.D.A. 
was  working  with  the  manufacturers  and  the  supply  interests  on  this 
question  of  cooker  design,  and  he  hoped  the  result  would  be  that  the 
manufacturers  would  let  him  issue  somo  statement  to  the  electricity 
suppliers  as  to  what  they  were  prepared  to  do. 

At  the  conclusion  of  the  discussion,  on  behalf  of  the  Association, 
the  President  presented  Mr.  H.  Faraday  Proctor  with  a  Queen  Anne 
silver  tray,  a  wrist  watch  and  a  cheque  as  a  token  of  the  appreciation 
of  the  members  of  his  valuable  services  to  the  Association  for  25 
years  on  the  Council  and  for  15  years  as  Hon.  Secretary,  and  Alderman 
Jephcott,  M.P.,  also  on  behalf  of  the  Association,  presented  Mrs. 
Faraday  Proctor  with  a  dressing  case. 

Mr.  Faraday  Proctor, in  expressing  his  and  Mrs.  Proctor's  apprecia- 
tion of  the  gifts,  remarked  that  a  matter  the  Association  should  consider 
shortly  was  its  attitude  in  regard  to  the  new  Joint  Electricity  Authorities. 
He  feared  the  Association's  present  constitution  would  not  admit  of 
officers  of  the  Joint  Electricity  Authorities  being  members.  It  had 
always  been  a  municipal  association,  and  they  had  looked  upon  the 
companies  as  their  friend  the  enemy.  He  hoped  it  might  K»  for  the 
advantages  of  the  association  and  not  inconsistent  with  its  past  efforts 
that  there  should  be  a  branch  of  the  association  which  might  include 
representatives  of  Joint  Electricity  Authorities,  and  if  such  things  were 
created,  District  Boards.  He  would  rather  see  some  little  expansion  of 
that  association  to  provide  for  those  poor  men  who  would  be  homeless 
than  see  a  multiplicity  of  associations. 

The  members,  delegates  and  visitors  wei-e  again  enterfained  to 
luncheon  by  the  Bradford  Electricity  Committee,  and  subsequently 
visted  the  mills  of  Messrs.  Sir  Titus  Salt,  Bart,  Sons  &  Comiianv, 
Ltd.,  at  Saltaire.  These  mills  v.ere  described  in  The  Electktcian' 
of  June  ISth,  1920. 

Later  in  the  afternoon  there  was  a  reception  hy  the  Lord  Mayor  of 
Bradford  at  the  Cartright  Hall,  Lister  Park,  and  the  journey  back 
to  Ilkley  was  made  by  special  train. 


!n  the  evenin'.'  there  were  meetinj^"  of  the  AiwrK-iatitm  of  Muni- 
cipal   Klectrical    Kninneer*    and    the   Cooiniittee    niemheis,    whjie 

dancini!  took  place  in  (he  Kirri-(  Hall. 

Friday.  June.  25th. 

This  rtiorning  the  only  item  on  the  otftcial  a(^enda  waM  the  Annual 
(Jencral  .Meeting  ;  unofficially  at  most  of  the  houU  th/.-r«  wa«  a 
gr«iat  rush  to  obtain  cam  and  generally  to  ca«t  the  ljf-autie«  of 
Ilkley  U'hind  one  as  quickly  a«  prjssible. 

Mr.  H.  Fakaijay  Proctor  profjcned  and  Mr.  S.  E.  Fkddkx 
seconded  a  motion  for  the  adoption  of  the  Annual  Report  and 
Accounts.     We  give  the  rejiort  in  aliHtra^t  below. 

ANN  LA  L  REPORT. 


The  membt-rship  of  the  A».vxiation  standt  at  399,  of  whom  188  are 
Committee  members  and  1S4  chief  electncal  enzint-eru.  This  in  two 
more  than  last  year.  Aid.  O.  H.  Robinson,  of  Bra/Jforri,  and  Mr.  W.  W. 
Lackie  have  resigned  their  seat^  on  the  Council  and  the  vacancies  were 
fiUefl  by  Aid.  E.  V'aughan,  of  .Maidstone,  and  Mr.  W.  C.  P.  Tapper.  Mr. 
H.  R.  Barge  also  resigned  from  the  foun'-il.  Mr.  P.  M.  Heath,  Deputy 
Town  Clerk  of  .Manchester,  was  appointed  honorary  8f>licitor  on  the 
resignation  of  Aid.  G.  Pearson. 

The  Council  have  appointed  the  following  eight  Standing  Committee  s  : 
The  Executive  Committee,  or  Emergency  Committee,  n  de!»'  ""^-    ''! 
matters  of  emergency  with  power  to  take  executive  action  ;    r- 
and  General  Purposes  Committee  ;    the  Editing  Committee  ;    f  - 

Committee  ;  the  Remuneration  and  Conditions  of  Employment  of 
Chief  Engineers'  Committee,  to  consider  matters  submitted  by  the 
A.M.E.E.  (Great  Britain  and  Ireland)  or  repre.sentation.s  from  ensrin'-er 
members  of  the  I..M.E.A.  as  to  alteration.s  in  conditions  of  emplo\Tnent. 
jjayment  of  salaries,  or  any  other  matters  ap|)ertaining  to  the  i>ersf>nal 
position  of  the  engin'-ers  and  managers  of  municipal  electrical  under- 
takings ;  the  Remuneration  and  Confiitions  of  EmplojTnent  of  .Staff 
and  p]mployees'  Committee,  to  consider  and  report  upon  any  questions 
relating  to  salaries,  wages  and  other  matters  concerning  conditions  of 
employment  of  staffs  and  employees  of  municipal  electrical  under- 
takings ;  the  Selection  Committee  ;  and  the  Law  and  ParUamentary 
Committee. 

An  "  Agreements"  Committee  has  also  been  appointed  to  deal  with 
the  preparation  of  standard  forms  of  agreements.  I'nder  the  Elec- 
tricity (Supply)  Act,  1919,  local  authorities  have  powers  to  hire  out 
electrical  apparatus,  and  the  Committee  is  drawing  up  a  standard  form 
of  hiring  agreement  which  will  be  applicable  to  all  municipal  electrical 
undertakings.  At  a  later  date  the  preparation  of  an  agreement  for 
wayleaves  for  overhead  lines  will  receive  attention.  Standing  orders 
have  been  made  by  the  Council  to  govern  the  work  of  the  Council  and 
Committees. 

The  B.E.D.A. 

Consideration  is  being  given  to  the  question  of  future  municipal  repre- 
sentation on  the  Council  of  the  British  Electrical  Development  Asso- 
ciation with  a  view  to  i&creasing  the  number  to  be  elected  by  sub- 
scribers. The  I.M.E.A.,  as  a  founder,  is  entitled  to  one  representative, 
and  subscribing  municipal  electrical  undertakings  to  a  further  repre- 
sentative. The  municipal  members  of  the  B. E.D.A.  will,  however,  be 
entitled  to  elect  representatives  to  the  Council,  possibly  to  the  extent 
of  six  members,  who  will  be  additional  to  the  I.M.E.A.  representative. 

The  Council  note  with  satisfaction  the  large  measure  of  support  from 
all  sections  of  the  electrical  industry-  which  the  British  Electrical  Develop- 
ment Association  has  re  oived,  and  urge  all  members  of  the  I.M.E.A. 
to  join  that  Association.  A  large  percentage  of  the  funds  now  contri- 
buted are  expended  on  direct  propaganda,  in  addition  to  which  most 
valuable  internal  work  is  being  carried  out. 

The  B. E.D.A.  has  given  assistance  to  the  Council  on  a  number  of 
important  matters,  as :  The  registration  of  contractors,  complaints 
concerning  service  charges,  tariffs  for  supply,  design  of  cooking  appliances, 
housing  in  relation  to  electricity  supply,  smoke  abatement — evidence  to 
Ministry  of  Health. 

In  work  of  this  kind  the  B.E.D..\..  representing,  as  it  does,  every 
section  of  the  industry,  is  able  to  a<.t  a«  a  medium  for  the  exchange  of 
ex{)erience  and  ideas,  and  to  bring  about  dis«.- ussions  between  different 
interest's,  the  more  valuable  l)ooaust^  under  its  legis  then^  is  little  daiijer 
of  coi\chisions  Inking  arrived  -it  without  the  knowledge  of  all  parties 
concerned  in  proviiling  the  public  service  of  electricity. 

FolK)wu.g  the  resolution  passt<d  at  the  meeting  of  the  I.M.E..\.  Com- 
mittee men»bers  in  June.  1919,  a  Coujmittee  Members'  Committee  was 
formed  to  consider  the  salaries  of  chief  engineers. 

Hk.\tino.  and  Cookixq  Apr.iKATrs. 
Last  autumn  the  Council  wa<s  asked  by  tlie  B.E..\.M..A.  to  nnder 
assistance  in  resisting  the  frtH>  inii>ortation  of  American  heating  and 
cooking  apparatus.  It  was  felt,  however,  that  in  view  of  the  fact  that 
this  class  of  apparatus  is  undergoing  a  prvx-ess  of  rapid  development,  it 
is  desirable  that  new  ideas  and  designs  should  be  obtained  and  tested, 
and  the  Council  there^fore>  decided  it  was  not  advisable  to  support  this 
action.  The  Council  also  decitled  to  fonn  a  Committee  with  the 
B.E..\.M..\.  to  go  fully  into  the  existing  position  in  regard  to  cooking 
and  heating  apparatus,  with  a  view  to  possible  improvements  ;  this 
work  h;'s  now  Iven  taken  over  by  the  British  Electrical  Development 
Association.  Investigations  are  in  progress  and  the  B.E.A.M.A.  and 
l..M.E..\.  are  rea<.ly  to  render  every  pt)ssible  assistance. 
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Joint  Industrial  Councils. 

The  National  Joint  Industrial  Council  for  the  Electricity  Supply 
Industry  has  now  been  in  existence  just  over  a  year  and  much  useful 
work  has  been  carried  out.  Thirteen  District  Councils  (practically  all 
of  which  are  working)  have  been  arraniied. 

The  expenses  of  the  Council  were  estimated  at  £500  for  the  12  months, 
and  the  I.M.E.A.  has  had  to  find  one  quarter  of  this  amount,  viz., 
£112.  10s.  This  is  a  heavy  call  upon  the  revenue  of  the  Association, 
already  faced  with  a  deficit  from  last  year  of  £88.  The  chief  business 
which  the  National  Joint  Industrial  Council  has  had  in  hand  during  the 
year  has  been  the  establishment  of  basic  rates  and  uniform  conditions 
of  employment  for  the  electric  supply  industry.  In  the  North-West 
district  the  baic  rates  have  already  been  agreed  ;  in  other  districts  the 
arrangements  for  such  are  in  a  forward  state. 

In  November,  the  E.P.E.A.  ap^iroached  the  N.J.I.C.  and  asked  that 
their  rates  of  salaries  and  conditions  of  employment,  &c.,  might  receive 
consideration.  As  the  Trade  Unions  object  to  staff  associations  being 
represented  on  their  side,  and  the  Ministry  of  Labour  will  not  agree  to 
two  Industrial  Councils  for  the  one  industry,  a  Conference  of  employers 
and  the  E.P.E.A.  met  at  the  Ministry  of  Labour,  a  member  of  the  Ministry 
being  present,  and  agreed  to  establish  a  Joint  Board  of  Employers  and 
Staff  Associations.  Considerable  doubt  seems  to  exist  amongst  the 
members  of  the  I.M.E.A.  as  to  how  far  they  are  bound  by  the  findings  of 
the  National  Joint  Industrial  Council  and  Joint  Board  of  Employers 
and  Staff  Associations.  The  Minister  of  Labour  has  stated  that  the 
findings  of  the  various  Industrial  Councils  cannot  be  made  binding  imtil 
the  Unions  and  the  Employers'  Associations  are  mutually  agreed  that 
the  same  shall  be  made  binding  on  all  parties  to  the  agreement.  The 
Council  of  the  I.M.E.A.,  however,  consider  that  as  the  Industrial  Council 
for  the  electricity  supply  industry  is  composed  on  the  employers'  sj,de  of 
six  I.M.E.A.  representatives  out  of  a  total  of  12,  the  undertakings  be- 
longing to  the  Association  should  adopt  the  decisions  arrived  at. 

Negotiations  are  still  being  carried  out  with  the  authorities  regarding 
compensation  to  officials  who  may  lose  their  positions  through  any 
re-organisation  carried  out  under  the  Electricity  (Supply)  Act.  The 
Council  hope  that  it  will  be  possible  to  have  Section  16  of  the  1919  Act 
modified  to  effect  this  by  the  addition  of  a  clause  in  the  Electricity 
(Supply)  Bill,  1920,  now  before  Parliament. 

TuKBiNE  Joint  Committee. 

Undertakings  have  been  circulated  by  the  British  Electrical  and 
AUied  Manufacturers'  Association  (B.E.A.M.A.)  Turbine  Joint  Com- 
mittee to  obtain  information  regarding  turbines  of  different  types  running 
in  a  number  of  power  stations,  with  a  view  to  carrying  out  experiments 
by  the  manufacturers  with  various  qualities  of  blading  material.  The 
information  obtained  has  now  been  analysed. 

Co-opeeation  with  the  B.E.A.M.A. 

The  Council  appointed  a  Committee  to  act  jointly  with  the  B.E.A.M.A. 
on  the  various  matters  affecting  the  interests  of  the  members  of  the  two 
Associations.  A  Sub-committee  has  considered  the  clauses  put  forward 
by  turbine  builders  with  regard  to  guarantees  and  performances  of 
turbo-alternators,  and  have  provisionally  agreed  to  standard  schedules 
of  guarantees  and  performances  to  be  embodied  in  specifications. 

Another  Sub-committee  has  met  with  regard  to  conditions  of  sale  and 
•contract  for  cooling  towers,  and  have  also  provisionally  agreed  to  stand- 
ard schedules  of  guarantees  and  performances.  These  standard  schedules 
are  recommended  for  acceptance  and  general  use  by  members  of  the 
I.M.E.A. 

The  question  of  coal  supplies  to  electric  power  stations  has  given  the 
Council  much  concern.  In  August  last,  at  the  invitation  of  the  I.E.E., 
the  Council  appointed  representatives  to  take  part  in  a  deputation  to 
the  Coal  Controller,  which  was  fully  representative  of  the  electric  supply 
industry.  In  regard  to  the  question  of  adequacy  of  supplies,  and  the 
quality  of  the  fuel,  the  Controller  gave  a  promise  that  it  would  receive 
immediate  attention.  As  to  the  question  of  the  relation  of  price  to  the 
quality  of  fuel,  the  Controller  stated  that  it  was  being  gone  into,  and  that 
the  electric  supply  industry  might  hope  for  some  satisfactory  result  in 
the  near  future — a  hope  which,  it  is  needless  to  say,  has  not  so  far  mate- 
rialised. 

Co-operation  with  the  B.E.S.A. 

The  Sectional  Electrical  Committee  (No.  22)  of  the  B.E.S.A.  consists 
of  14  sub-committees  and  21  panels,  and  on  each  of  these  the  I.M.E.A. 
is  represented — in  some'  cases  by  two  members.  The  work  of  standard- 
isation carried  out  by  the  B.E.S.A.  is  of  the  greatest  importance  to  the 
electric  supply  indu.stry,  and  the  Council  hope  to  have  the  support  of  the 
engineer  members  in  putting  forward  the  views  of  municipal  electrical 
undertakings  on  tiiese  varoius  Committees  by  members.  This  can  only 
be  done  by  engineer  members  agreeing  to  serve  on  the  Committees  and 
Panels,  and  it  is  hojjcd  Municipal  Electricity  Committees  will  support 
this  work  by  granting  tire  necessary  permission  for  thwr  engineer  to  do 
this  and  paying  out-of-pocket  expenses.  The  Council  feel  tliat  if  the 
work  is  distributed  among  a  larger  number  of  their  members  the  result 
will  be  more  satisfactory. 

Other  matters  under  consideration  are  the  I.E.E.  Model  General 
Conditions  of  Contract,  the  Registration  of  Wiring  Contractors,  Charges 
for  Laying  Mains  and  Services,  Smoke  and  Noxious  Euines  Abatement 
Committee  of  the  Ministry  of  Health,  Eire  Insurance  in  connection  with 
Municipal  Apjiaratus  in  Sub-stations  on  Consumers'  Premises,  Battery 
Maintenance  Contracts,  Valuing  and  Assessing  of  Electric  Supply 
Undertakings,  and  the  Great  Northern  Rai'way  Company's  Bill. 


The  N.A.L.G.O.  and  A.M.E.E. 
For  some  considerable  time  the  I.M.E.A.  has  been  affiliated  ^vith  the 
N.A.L.G.O.,  but  your  Council  has  decided  that  as  the  interests  of  the 
chief  engineers  are  now  in  the  hands  of  their  own  Association  (A.M.E.E.), 
to  discontinue  such  affiliation. 

The  necessity  of  the  Association  adopting  standing  orders  to  govern 
the  conduct  of  the  business  at  general  meetings  has  been  apparent  for 
some  time.  The  hon.  solicitor  has  prepared  such  orders,  which  are  given 
in  full  in  the  report. 

The  Electricity  Commissioners  are  prepared  to  recognise  the  I.M.E.A. 
as  an  association  under  the  Electricity  (Supply)  Act,  and  applications 
for  powers  to  pay  subscriptions  should  be  made  by  undertakings  to  the 
Commissioners. 

The  Council  has  considered  the  question  of  travelling  scholarships, 
and  after  full  consideration,  has  decided  to  resuscitate  them  in  the  form 
of  books  or  instruments. 

It  has  been  resolved  that  the  subscriptions  shall  be,  in  the  case  of  an 
engineering  member,  associate  member  and  an  associate,  the  sum  of  Is., 
and  in  the  case  of  the  Committee  appointed  by  a  local  authority  tojhave 
control  over  the  municipal  electrical  undertaking  in  accordance  with  the 
undermentioned  scale  :  Under  5,000,000  units  sold,  5  guineas  ;  over 
5,000,000  and  under  20,000,000,  10  guineas  ;  over  20,000,000,  15  guineas. 
During  the  year  the  Committee  members  were  asked  to  subscribe  an 
additional  £2  each  to  meet  the  deficit  of  £88  for  the  year  1918-19  ;  al- 
though this  payment  was  voluntary,  only  one  undertaking  refused  to 
comply.  The  account  of  £112.  10s.  has  been  rendered  by  the  National 
Joint  Industrial  Council  as  this  Association's  proportionate  payment 
of  the  total  annual  expenditure.  If  the  work  of  the  Industrial  Council 
is  to  be  continued  adequate  funds  must  be  available.  To  meet  the 
account  from  the  Industrial  Council  £200  War  Loan  Stock  had  to  be 
realised  at  £180.  14s.  A  perusal  of  the  annual  accounts  will  show  that 
the  general  and  secretarial  expenses  have  been  kejJt  to  the  lowest  possible 
level,  but  it  cannot  be  said  that  the  Association  is  pajdng  its  way.  The 
increased  subscriptions,  which  the  majority  of  undertakings  have  agreed 
to  pay,  will  enable  the  Council,  it  is  hoped,  to  meet  the  expenditure  for 
the  ensuing  year,  but  should  it  become  necessary  for  the  Association  to 
have  its  own  offices  and  a  paid  technical  secretary,  it  is  certain  that  the 
subscriptions  will  have  to  be  still  further  increased. 

Mr.  H.  Faraday  Proctor  (Bristol),  dealing  with  the  Electricity 
Supply  Bill,  said  the  Council  had  two  days  ago  passed  the  following 
resolution,  which  he  submitted  for  adoption  by  the  members  : — "  That 
this  Association  is  of  opinion  that  no  efficient  i^rogress  can  be  made 
by  Joint  Electricity  Authorities  formed  under  the  Electricity  (Supply) 
Act,  1919,  unless  there  are  incorporated  in  the  schemes  or  Orders  con- 
firming the  same  satisfactory  financial  arrangements,  and  that  it  is 
therefore  of  paramount  importance  that  the  financial  clauses  12,  13,  14 
and  15  of  the  Electricity  (Supply)  Bill,  1920,  be  passed  into  law  at  the 
earliest  possible  date  ;  that  a  copy  of  this  resolution  be  sent  to  the 
Prime  Minister,  the  Minister  of  Transport  and  the  Electricity  Com- 
missioners ;  that  all  Local  Authorities  who  are  members  of  this  Associa- 
tion be  urged  to  pass  resolutions  similar  to  the  above  and  to  use  their 
best  endeavours,  through  their  Members  of  Parliament  and  otherwise, 
to  secure  the  desired  end."  '  He  said  that  already  difficulty  had  been 
experienced  in  drawing  up  schemes  for  the  constitution  of  Joint  Elec- 
tricity Authorities,  owing  to  the  absence  of  financial  clauses  in  the 
Electricity  (Supply)  Act,  1919.  The  financial  clauses  of  the  1919  Act 
had  been  re-introduced,  and  he  thought  there  were  no  two  opinions  as 
to  their  necessity. 

Mr.  F.  Ayton  (Ipswich)  seconded  the  motion. 

Mr.  Faraday  Proctor,  at  the  request  of  Mr.  S.  J.  Watson  (Bury), 
then  gave  some  information  as  to  the  scope  of  the  financial  clauses. 
In  doing  so,  he  said  that  another  influential  Association,  though  equally 
agreed  as  to  the  urgent  necessity  of  these  clauses,  thought  that  the 
Government  should  find  the  money,  because  they  retained  power  to 
direct  certain  works.  But  it  would  be  difficult  to  persuade  the  Govern- 
ment to  find  all  the  money  which  they  (the  undertakers)  were  going  to 
spend. 

The  resolution  was  carried  unanimously. 

Councillor  W.  Turner  (Bradford)  moved  "  That  this  Association 
hereby  places  on  record  its  opinion  that  in  connection  with  any  schemes 
which  maybe  put  into  operation,  as  a  result  of  the  Electricity  (Supply) 
Act,  1919,  and  any  amending  Acts,  the  control,  generation  and  main 
transmission  of  electricity  should,  as  a  general  principle,  be  placed  in 
the  hands  of  dul"  elected  representatives  of  the  district  in  which  the 
electricity  generated  and  transmitted  is  to  be  used,  and  that  a  copy  of 
this  resolution  be  sent  to  the  Prime  Minister,  the  Board  of  Trade  and  the 
Electricity  Commissioners  ;  resolved  further  that  all  local  authorities 
who  are  members  of  this  Association  be  strongly  urged  to  pass  a  similar 
resolution  and  use  their  best  endeavours  to  ensure  that  effect  is  given 
to  the  principle  contained  in  such  resolution."" 

Bailio  W.  B.  Smith  (Glasgow)  seconded. 

Mr.  ¥.  W.  PuR-SE  (West  Ham)  asked  whether  the  resolution  covered 
ownership  as  well  as  control,  and  the  hon.  solicitor  (Mr.  P.  il.  Heath) 
expressed  the  opinion  that  it  did. 

Mr.  H.  R.  Burnett  (Barrow-in-Furness)  said  the  resolution  as  drafted 
would  prevent  any  representatives  of  railway  companies  and  other 
large  consumers  sitting  on  the  Joint  Electricity  Authorities.  The  re- 
solution would  have  disastrous  results  in  many  districts. 

Mr.  P.  M.  Hi:.\th  thought  control  implied  the  word  ownership.  He 
suggested  altering  the  wording  to  "  the  ownership  of  the  authorised 
works  and  tlie  contri)!.  generation  and  main  transmission  of  electricity." 
The  resolution  did  not  define  how  the  public  representatives  should  be 
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appointed.     That  could  Ix;  dealt  with  after  the  resolution  adopting  the 
principle  had  been  passed. 

Mr.  S.  J.  Watson  supported  the  principle  underlying  the  resolution, 
but  remarked  that  there  could  not  be  local  control  in  the  usual  meaning 
of  the  term  unless  the  local  authorities  were  j)repared  to  purchase  out- 
right the  undertakings  of  companies  operating  in  their  areas. 

The  Pkesident  said  it  was  intended  that  that  should  be  the  ease. 
The  resolution  was  carried  unanimously. 

Lt.-Col.  VV.  A.  VioNOLES  (Grimsby)  moved  "  That  the  Council  be 
instructed  to  consider  the  question  of  developing  the  sale  of  electricity 
for  domestic  purposes  and  especially  {o)  tariffs,  (b)  the  use  of  electricity 
for  heating,  cooking  and  other  domestic  purposes."  If  the  resolution 
were  passed  the  Council  would  ajjproach  the  Electrical  Development 
Association  and  ask  them  to  approach  manufacturers  connected  with 
the  E.D.A.  and  get  a  joint  committee  appointed  to  go  into  this  question. 
Mr.  R.  C.  KiLCH  (Battersca)  seconded  the  moti(m  and  said  the  question 
of  apparatus  should  be  tackled  before  dealing  with  tariffs.  He  suggested 
that  a  co-operative  society  might  be  established  amongst  the  munici- 
palities to  make  apparatus. 

The  resolution  was  carried  unanimously. 

Aid.  A.  R.  Jephcott,  M.P.  (Birmingham),  moved  "  That  this  Associa- 
tion in  general  meeting  desire  that  all  municipalities  be  advised  that  it  is 
their  (the  Association's)  opinion  that  all  awards  of  the  National  Joint 
Board  should  be  duly  observed."  If  the  awards  were  not  carried  out 
the  Whitley  Councils  might  as  well  be  scrapped. 

Aid.  W.  W.vLKER  (Manchester),  chairman  of  the  National  Joint 
Industrial  Council  for  Electricity  Supply,  supported  the  resolution,  and 
after  some  discussion  it  was  carried  unanimously. 

The  Pre-sidext  then  announced  the  result  of  the  election  of  Officers 
and  Members  of  Council,  as  follows  ; — 

P'-esident :  Mr.  H.  Richardson  (Dundee)  ;  Vice-President  :  Mr.  S.  T. 
Allen  (Wolverhampton)  ;  Hon.  Secretary  :  Mr.  A.  C.  Cramb  (Croydon) 
(re-elected) ;  Hon.  Solicitor  :  Mr.  P.  M.  Heath  (Manchester)  (re-elected)  ; 
Hon.  Treasurer  :   Mr.  H.  Faraday  Proctor  (Bristol)  (re-elected). 

Council  :  Cominittee  Members. — Aid.  T.  P.  Bird  (Birmingham)  ; 
Col.  A.  Sinclair  (Swansea)  ;  Aid.  W.  Walker  (Manchester).  Engineer 
Members  :  Small  Towns — Mr.  E.  E.  Calvert  (Finchley)  ;  Large  Towns — 
Mr.  J.  H.  Bowden  (Poplar)  ;  Mr.  A.  Nichols  Moore  (Newport,  Mon.)  ; 
Mr.  F.  W.  Purse  (West  Ham)  ;   Mr.  S.  J.  Watson  (Bury). 

Votes  of  thanks  were  accorded  the  Bradford  Corporation  and  its 
officials,  the  Chairman  of  the  Electricity  Committee,  Councillor  Turner, 
being  referred  to  especially,  Ilkley  Urban  Council  and  its  officials,  and 
the  retiring  President  (Mr.  T.  Roles)  and  Mfs.  Roles. 

Mr.  T.  Roles,  in  acknowledging  the  compliment,  said  he  desired  to 
give  a  special  tribute  to  Mr.  J.  Senior,  of  Ilkley,  and  to  Councillor 
Mrs.  Arnold,  of  Bradford,  whom  he  believed  to  be  the  first  lady  member 
of  an  Electricity  Committee. 

In  the  afternoon  a  small  party  made  an  excursion  to  the  Nidd 
Valley  and  Pateley  Bridge,  a  trip  which  included  an  inspection  of 
the  Bradford  Corporation's  waterworks.  This  brought  a  most 
successful  Convention  to  a  close. 


in  that  city  has  ai-io  U-en  greatly  dfcveloijfd,  a.--  \\-a->  the  use  of  ekc- 
tricity  for  heating  and  co^jkin;?  purjKWWj. 

.Mr.  Holes  was  chairman  of  the  Vorlcshir*-  lyy  al  .v.-ction  of  the 
Institution  of  Kl'-ctrical  Kngine^rs  during  1914- 1.'},  and  \a  chairman 
of  the  Vorkshire  Klectricity  Supply  Linking-up  C'lmmiiU-e.  He 
was  a  inemlx;r  of  the  National  Electrical  Power  Sujiply  f'ommittee 
and  of  the  Electric  Power  Supply  Committee  of  the  ia'^titution  of 
Electrical  Engineers.     During  the  war  he  acted  a»  representative 


THE  PRESIDENT  OF  THE  I.M.E.A. 

f  The  success  or  failure  of  any  Convention  depends  primarily  on  the 
qualities  of  those  who  are  entrusted  with  the  duty  of  organising  it. 
This  is  specially  true  of  the  Ilkley  Convention,  whose  success  may 
be  justly  attributed  to  the  hard  work  of  the  President,  Mr.  Thomas 
Roles,  chief  electrical  engineer  and  manager  of  the  Bradford  Cor- 
poration Electricity  Supply  Department.  This  work  was  carried 
on  under  extreme  personal  inconvenience,  for  Mr.  Roles,  as  his  friends 
know,  has  been  in  poor  health  for  some  time  past.  Nevertheless 
he  managed  to  get  through  the  Convention  with  conspicuous  ability, 
and  we  all  hope  he  will  shortly  recover  his  full  health. 

Mr.  Roles  was  born  at  Brighton  in  1875,  received  his  technical 
education  at  the  Brighton  Technical  School  and  joined  the  Brightion 
branch  of  Electrical  Supplies  and  Fittings  Company,  Ltd.  He 
afterwards  entered  the  service  of  Messrs.  Crompton  tt  Co.,  being 
employed  by  them  in  connection  with  the  erection  of  the  station  of 
the  Hove  Electric  Lighting  Co.,  Ltd.  When  that  station  was  started 
up  he  was  transferred  to  the  staff  of  the  Company.  In  March,  1895, 
lie  became  assistant  electrical  engineer  at  Aberdeen,  and  subse- 
quently obtained  a  position  in  the  Leicester  Corporation  Electricity 
department  in  order  to  gain  experience  of  high  tension  alternating 
current  working.  He  afterwards  served  as  mains  engineer  at 
Leicester  until,  in  August,  1900,  he  was  appointed  generating  en- 
gineer at  the  Poplar  electricity  works,  a  position  he  held  until  March, 
1904,  when  he  was  promoted  chief  assistant  electrical  engineer  to 
the  Bradford  Corporation. 

On  February  1,  1907.  he  succeeded  to  the  position  of  city  electrical 
engineer  and  manager  at  Bradford,  and  since  he  has  held  that  position 
he  has  been  responsible  for  the  installation  of  thre?-phase  generating 
plant  with  a  maximum  continuous  rating  of  about  35,000  kw. 
During  his  tenure  of  office  at  Bradford  many  improvements  have 
been  introduced,  and  considerable  attention  ha-;  been  i)aid  to  the 
development  of  the  busine.ss  side  of  the  undertaking,  including  the 
extension  of  the  motor  and  hiring  accessories  department  and  tlie 
opening  of  showrooms,  &c.     The  electric  driving  of  the  textile  mills 


Mr.  Thomas  Roles. 

f or^the  Yorkshire  district  for  the  Comptroller  of  Coal  Mine?,  and  he 
has  served  on  the  Council  of  the  Incorporated  Municipal  Electrical 
Association,  except  for  a  |)eriod  of  one  year  for  which  it  was  ne  essary 
for  him  to  retire  under  the  Articles  of  Association,  since  1912.     ^_^ 


Parliamentary  Intelligence. 


A  Select  Committee  of  the  House  of  Lonls  has  amended  the  H.vlifax 
Corporation  Bill,  which  authorises  extensions  of  the  tramways  and  of  the 
electricity  supply  area,  &c.  Owing  to  the  opposition  of  Haddersfield 
Corporation  which  complained  of  com{H>tition  with  their  system,  the 
projected  new  line  to  Elland  was  struck  out.  The  Bill  also  soi:jht 
powers  for  a  comprehensive  scheme  of  electricity  supply  for  a  district 
consisting  of  Huddersfiekl.  Halifax.  Brighouse,  and  adjacent  areas. 

Sir  John  Sxell  said  such  a  scheme  had  been  in  contemplation  for  a 
long  time,  and  the  desire  of  the  Comt'-ssioners  was  to  avoid  what  he 
might  call  the  parochial  distribution  of  electricity  in  the  interests  of  the 
public  and  of  economy,  and  to  establish  big  generating  stations  for  the 
widest  possible  distribution.  Any  waste  of  public  money  was  to  be 
deprecated  by  giving  local  authorities  competitive  powers  for  supply  or 
distribution. 

After  hearing  evidence  in  support  of  the  Halifax  proiKisals  and  in 
opposition  by  the  Yorkshii\^  Power  Company,  the  Committee  declined 
to  grant  the  powers  asked  for. 

Notwithstanding  the  strenuous  opposition  of  Leith  Corporation  before 
Select  Committees  of  both  Houses  of  Parliament  the  Edinbi-roh  Exten- 
sions Bill,  which  incorporates  Loith  and  its  eUHtrioity  undertaking.  &c., 
has  k>en  passed.  The  Port  of  Leith  will  continue  to  rvtain  the  title  of 
the  Port  of  Leith.  nnd  half  of  the  municipal  repn^stMitatives  of  the  Dix-k 
Con\mission  shall  Ih>  members  of  the  Leith  wanls  of  the  l^ty  of  Etiinburgh. 

The  Newc.\3tle-upox-Tyne  Corpor.\tiox  Bill,  which  authorises  the 
Corporation  to  constnict  and  work  addition:^l  tramways  and  tramroads. 
to  run  motor  omnibuses,  &c..  has  Un^n  passed  by  a  Select  Committee  of  the 
House  of  Lords.    The  Bill  has alivady  passed  the  House  of  Commons. 

The  Bill,  which  authorises  an  increase  of  rates  and  charges  on  the 
tramwaysof  the  Wrexham  andDistrict  Traxsfort  Cc.hasalso  passed 
both  Houses  of  Parliament. 
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Imperial  Wireless   Telegraphy. 


The  report  of  the  Imperial  Wireless  Telegraphy  Committee,  which 
was  appointed  by  the  Secretary  of  State  for  the  Colonies  in  November 
last,  has  been  issued  as  a  Command  Paper  (Cmd.  777).  The  com- 
mittee consists  of  Sir  Henry  Norman,  Bart.,  M.P.  (chairman),  Mr. 
F.  J.  Brown,  Dr.  W.  H.  Eccles,  Rear- Admiral  F.  L.  Field,  Prof.  Sir 
Joseph  Petavel,  Sir  John  Snell,  Mr.  James  Swinburne  and  Mr.  L.  B. 
Turner.  The  secretary  is  Brig. -General  S.  H.  Wilson  and  the 
assistant  secretaries  Lieut. -Col.  C.  G.  Crawley  and  Mr.  F.  W.  Phillips. 

The  Committee  were  required  to  prepare  a  complete  scheme  for 
Imperial  wireless  communi  ation,  and  in  so  doing  to  consider  what 
high  power  wireless  stations  it  was  desirable  on  commercial  or 
strategic  grounds  the  Empire  should  possess,  to  prepare  estimates  of 
the  capital  and  annual  costs  of  such  stations,  to  examine  the  pro- 
bable amount  of  traffic  and  revenue  which  might  be  expected  and 
to  place  the  stations  recommended  in  the  order  of  their  urgency. 

The  Objects  of  the  Scheme. 

In  the  course  of  the  enquiry  numerous  ^vitnesses  representing  not 
only  the  naval  and  military  authorities,  but  official  and  commercial 
interests  were  examined.  To  determine  the  present  amount  of 
wireless  traffic  the  Post  Office  s  aff  kept  24-hour  intercepting  watches 
upon  the  working  of  the  chief  European  long  range  stations,  and 
also  obtained  information  regarding  delays  and  interruptions,  speed 
of  working,  number  of  repeti  ions  required,  &c.  It  appeared  that 
the  repetitions  in  most  cases  were  very  numerous,  requests  for  V's 
for  adjusting  jjurposes  fiequent,  and  that  the  rate  including  repe- 
titions does  not  exceed  5-13  words  per  minute. 

It  is  pointed  out  that  the  objects  to  be  served  by  an  Imperial 
scheme  of  wireless  communication  are  two,  strategic  and  .com- 
mercial. As  far  as  conditions  of  working  are  concerned  commercial 
wireless  requirements  being  much  more  exacting  than  strategic 
requirements  a  good  commercial  service  will  more  than  fulfil  every 
strategic  need  with  the  one  exception  that  strategic  stations  must 
be  provided  with  some  means  of  protection  from  hostile  attack. 

The  Requirements  of  a  Satisfactory  Service. 
Commercially  the  three  chief  factors  of  a  satisfactory  wireless 
service  are  reliability,  speed  and  cheapness.  At  present  no 
satisfactory  commercial  wireless  service  is  in  operation  anywhere 
over  a  distance  of  2,000  miles.  A  consideration  of  the  methods  of 
generating  powerful  magnetic  waves  shows  that  the  arc  system  is 
thoroughly  well  established  and  proved  for  long  range  wireless  com- 
munication. It  presents  no  unsolved  teclinical  problems,  is  covered 
by  no  valid  patent,  is  simple  to  design,  can  be  produced  by  any 
competent  manufacturer  of  electrical  machinery,  is  easy  to  operate, 
and  its  results  are  known.  In  spite  of  its  pre- eminence  at  the  present 
moment  for  long  range  wireless  transmission  the  Committee  do  not, 
however,  consider  that  it  could  be  used  to  provide  a  satisfactory 
commercial  long  range  service  as  they  have  defined  the  term. 

The  Thermionic  Valve. 
The  high  frequency  alternator  can  hardlj^  yet  be  regarded  as 
established,  and  in  any  consideration  of  its  qualities  the  difficulties 
and  drawbacks  attending  its  construction  and  operation  must  not 
be  overlooked.  These  machines  demand  extreme  accuracy  in  manu- 
facture, are  high  in  initial  cost,  require  skill  in  operation,  and  much 
auxiliary  machinery.  On  the  other  hand,  the  thermionic  valve  has 
revolutionised  wireless  practice  during  the  past  five  years.  An 
Admiralty  station  in  the  United  Kingdom  titted  with  it  held  regular 
communication  with  a  force  1,600  miles  away,  while  military  com- 
munication between  London  and  the  Army  of  Occupation  in  Germany 
is  maintained  by  transmitting  valves  at  each  end.  The  Post  Office 
will  shortly  communicate  by  the  use  of  valves  with  ships  over  a 
range  of  at  least  1,200  miles  by  means  of  stations  of  small  power. 
Experiments  made  at  the  Wireless  School  show  that  there  is  every 
reason  to  anticipate  that  it  will  be  possible  to  deliver  120  kw.  to  the 
aerial  by  this  method,  and  that  this  may  even  be  increased  to  240  kw. 
if  necessary.  The  advantages  of  the  valve  system  over  the  other 
methods  are  summaiised  as  being  single  frequency  working,  high 
efficiency,  low  energy  consumption,  no  keying  difficulties,  less  cost 
and  easy  maintenance.  v. 

Location  and  Finance  of  Stations. 
The  {(uestion  of  the  location  and  finance  of  the  proposed  Imperial 
wireless  stations  is  then  fully  considered.  It  is  pointed  out  that  jiro- 
posals  for  :in  Imperial  Wireless  Chain  usually  contemplate  links  of 
about  4.01)0  miles.  For  these  distances  all  spark  systems  ai-e  obso- 
'  lete,  and  the  high  fi-etpiency  alternator  has  been  insufficiently  tested 
in  prolonged  operation.  The  arc  system  would  therefore  have  to  be 
adoptt>d.  It  is,  however,  impossible  to  say,  beforehand,  what  power 
would  be  required  at  such  ranges  for  a  satisfactory  commercial  wife- 


less service,  i.e.,  a  24-hour  day  service  not  subject  to  frequent  inter- 
ruptions and  repetitions,  reliable,  working  at  high  speed  and  at  a 
capital  cost  and  annual  expenditure  sufficiently  low  enough  to  attract 
a  large  traffic,  and  so  more  speedily  become  .self-supporting. 

The  cost  of  a  pair  of  stations  in  England  and  India  equipped  -with 
the  smallest  arcs  likely  to  effect  this  communication  would  be 
£615,000,  and  the  annual  charges  £155,000.  It  is  not  certam  how- 
ever, that  this  power  would  be  adequate,  and  it  would  be  unwise  to 
incur  the  cost  of  larger  arcs  until  the  results  of  the  working  of  an  arc 
of  greater  power  than  any  hitherto  constructed  are  made  pubUc. 
As  a  result  of  this  consideration  it  is  concluded  that  an  Imperial 
Wireless  Chain  of  4,000  mile  links  bridged  by  arc  transmission  is 
inexpedient  on  both  technical  and  economic  grounds.  Further 
consideration  shows  that  the  chief  countries  of  the  Empire  can  be 
connected  by  links  of  about  2,000  miles,  and  communication  over 
these  distances  can  be  effected  by  the  employment  of  thermionic 
valves.  This  system,  the  Committee  remarks,  is  undoubtedly  in  the 
line  of  future  development  of  wireless  telegraphy,  and  promises  to 
cost  less  than  the  arc  system  to  install  and  operate. 

Detailed  Proposals. 

A  Post  Office  -ndreless  service  operated  by  the  arc  system  AviU 
shortly  be  in  operation  between  England  and  Egj^pt.  This  service 
should  carry  aU  the  African  traffic  through  a  new  valve  station  near 
Nairobi  and  the  ex-German  station  at  Windhuk.  For  the  Indian, 
far  Eastern  and  AustraUan  service  it  is  proposed  that  valve  stations 
should  be  erected  in  England,  near  Cairo,  in  India,  at  Singapore,  at 
Hong  Kong,  and  on  the  north  or  west  coast  of  Australia.  If  this 
scheme  is  adopted  official,  commercial  and  press  traffic  wiU  be  carried 
reliably  and  the  essential  strategic  needs  will  be  met.  Communica- 
tion between  England  and  India  can  best  be  secm-ed  by  similar 
valve  stations  in  each  country,  but  a  satisfactory  commercial  service 
between  western  Canada  and  Australia  would  be  extremely  difficult 
to  inaugurate  at  the  present  stage  of  development. 

The  capital  cost  of  the  scheme  outlined  above  is  estimated  at. 
£1,243,000,  complete  depreciation  is  estimated  at  £425,000,  the 
estimated  revenue  being  £325,000.  The  opening  years  of  operation 
would  show  an  annual  loss  of  about  £100,000.  Nevertheless  it  is 
considered  that  the  proposals  made  represent  the  quickest  and  most 
economical  method  of  inaugurating  a  satisfactory  Imperial  service 
on  the  latest  scientific  lines.  The  loss  would  doubtless  decrease  year 
by  year,  and  become  profit  in  ten  j-ears  time,  and  in  any  case  may  be 
regarded  as  negligible  in  comparison  with  the  benefits  conferred. 

A  Wireless  Commission. 
The  chain  of  stations,  at  least  three-quarters  of  the  material  of 
which  would  be  supplied  by  commercial  manufacturing  firms  should 
be  completed  in  two  years  after  the  issue  of  the  plans  and  specifica- 
tions. To  carry  out  these  recommendations  it  is  suggested  that  a 
\vireless  commission  should  be  appointed  to  plan  the  stations  and  to 
secure  the  necessary  co-ordination  in  the  work.  The  construction 
of  the  stations  to  the  plans  furnished  by  the  Commission  should  be 
entrusted  to  the  Engineering  Department  of  the  Post  Office. 

The  Marconi  Scheme. 
A  lengthy  reference  is  made  in  the  report  to  the  proposals  sub- 
mitted to  the  Government  by  the  ]\Iarconi  Com])any,  and  noticed 
in  The  Electrician  of  March  12,  1920.  The  Committee  find  these 
proposals  too  vagiie  to  admit  of  detailed  comment,  and  consider  the 
scheme  one  of  such  scope  and  magnitude  and  involving  such  large 
capital  and  heavy  expenses  that  even  if  it  carried  the  whole  of  the 
traffic  handled  to-day  by  all  the  cable  companies  serving  the  same 
regions  it  could  only  be  remunerative  by  duplicating  the  Postmaster 
General's  system  of  inland  and  continental  telegi-aphy  and  by  com- 
peting with  the  State  telegraph  systems  of  the  various  ovei-seas 
Governments.  The  Committee  aiv  further  of  opinion  that  if  fully 
carr.ed  out  it  would  be  pi-ejudicial  to  the  intei-ests  of  free  wireless 
and  independent  research.  They  add  that  upon  the  technical  side 
of  the  proposals  the  information  given  afiords  no  basis  for  judgment, 
and  the  Conunittee  do  not  accept  the  extreme  claims  made  for  the 
Franklin  type  of  aerial.  They  point  out  that  the  only  Franklin 
patents  which  can  be  traced  of  the  nitui-e  suggested  nrv  No.  24,098 
of  1914  and  5.7S9  of  1915,  and  if  these  constitute  the  basis  of  the 
above  claim;  other  methods  of  aecomplishing  the  same  object  are 
known  to  wireless  sei?nce.  All  such  methods  ai-e  based  on  the 
employment  of  loop  aerials.  They  exi)ivss  regret  that  they  have  not 
the  opportunity  of  examining  :\lr.  Franklin  upon  this  matter  and 
upon  the  results  of  this  invention.  On  tiie  other  hand,  the  Com- 
mittee are  of  ojiinion  that  if  the  Imperial  wireless  traffic  were  carried 
by  the  State  long  distance  wireless  traffic  to  foreign  countries  might 
properly  be  left  to  the  connnercial  ( ompanies. 


JiLV  2,  1920. 
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Two  Larji^e  Mercury  llectifiers. 

Messrs.  Power-Rectiliors  Limitcil  have  Hupplif-d  us  with  a  eouplf- 
of  photographs  of  mercury  are  rectifiers  for  large  outputs  which  we 


Correspondence. 


Fio.  1. — A  Bank  of  Mercury  Rectifiers.     Capacity  920  kw. 

reproduce  herewith,  and  which  will  probably  be  of  considerable 
interest  to  those  contemplating  extensions  to  their  substation 
converting  plant.  RectiKers  of 
this  class,  which  are  manufac- 
tnred  byMessrs.  Brown,  Boveri 
&  Co.,  Baden,  Switzerland — 
are  nowadays  being  used 
on  a  considerable  scale,  due 
to  the  advantages  they 
present  in  connection  with 
high  efficiency,  reduced 
attendance  and  lower  build- 
ing costs. 

The  larger  illustration  (Fig. 
1)  shows  a  bank  of  six  mercury 
arc  rectifier  cylinders  in 
groups  of  two,  each  group 
being  provided  with  its  own 
vacuum  pump  set,  out-j)ut 
920  kw.  at  230  volts  direct 
current.  This  equi])ment  is 
installed  in  a  Continental 
motor-car  factory. 

The  smaller  illustration 
(Fig.  2)  shows  the  latest  form 
of  large  cylinder  for  out-])uts 
up  to  900  amps,  per  cyliiuler. 
The  anodes  are  2jrovided\\ith 
radiators,  while  the  cylinder 
is  mounted  on  insulators 
fitted  to  a  foundation  ring 
very  similar  to  that  on  the 
first  photograph.  The  flange 
with  cock  for  connection  to 
the  vacuum  pump  is  seen  at 
the  upper  pait of  the  cylinder, 
just  below  the  lifting  bolt.  pio.  2— A  900  amp.  Rectifier. 


>I1(AV  L«»,-h.N  IN  ILHhu  Ai. 

TO    THV    KKITOR    OF   THK    Kl.- 

.Sir:    It  is  tii'  'Nib!*',  and  no  of 

ent^ineering   kno  thin   countr  in 

explanation  of  .■»tra\  s  as  that   put  ti>r  ,ur 

colu'iuis  recently  shou  .iiwwl  a  "  ••ho*  k     '  .ur 

readers.  Joking  apart,  however,  it  in  quit**  clear  that  \)r. 
Harehiy  has  not  clearly  underntood  the  j>art  of  the  article  he 
critici.ses. 

To  take  hi.s  second  point  first,  turbo-rotors  in  which  the 
central  part  i.s  .slotted  u.sually  heve  such  slota  closed  by  mas- 
nctic  wedges,  .so  that  the  .surface  is  ma'.';    •      "  *'  ' 

there  are.  therefore,  no  ripples  in  the  a 
slottinj^  below  the  surface.  Where  th 
carried,  however,  whether  the  wedges  ar- 
netic,  a  ripple  i.s  set  up,  cau.sing  tooth  pul.->4«;ioii. 

If  the  winding  extend.s  over  two-thirds  of  the  pole-pitch, 
then,  assuming  a  sine  wave  distribution  and  n»'trlecting  the 
increased  air-gap  reluctance  due  to  the  slot  o[»ening.s.  it  can 
easily  be  shown  that  50  per  cent,  of  the  Rux  will  h*-  carried  by 
the  .slotted  portion  and  50  per  cent,  by  the  smooth  part.  If, 
however,  the  distortion  were  the  maximum  of  90  deg.,  then 
86-6  per  cent,  of  the  flux  would  be  carried  by  the  slotted 
j>ortion.  Since,  however,  the  pulsation  loss,  like  most  other 
core  losses,  varies  as  the  square  of  the  variation  in  flux,  the 
loss  would  increase  in  a  still  greater  proportion. 

;Taking,  therefore,  the  square  of  the  sine  wave  as  a  repre- 
sentation of  the  relative  magnitude  of  the  pulsation  loss,  the 
relative  figures  become  39  and  9-t  per  cent,  in  the  two  cases 
considered  above. 

While  at  full  load  the  distortion  is  not  so  great  as  this,  yet 
it  is  sufficient  to  make  a  very  large  increase  in  the  pulsation 
loss.  It  is  perfectly  clear  that  as  a  rotor  slot  is  moved  across 
a  stator  tooth  there  must  be  a  diminution  of  flux  in  the  latter, 
particularly  if  the  rotor  tooth  is  as  wide  or  wider  than  the 
.stator  tooth,  and  though  the  variation  in  itself  may  be  small, 
yet  at  the  periodicity  at  which  it  is  changing,  u.sually  well  over 
1,000  per  second,  the  loss  is,  comparatively  speaking,  enormous. 

Dr.  Barclay's  rendering  of  my  remarks  on  the  difference 
betwe<?n  Stalloy  and  Lohys  is  so  entirely  contradictory  to  my 
actual  statements  that  I  can  only  refer  him  back  to  the  original 
article. — I  am,  &c..  Laurexoe  H.  A.  Carr. 

Stockport,  June  25,  1920. 


ENGINEERING  EDUCATION  IN  AMERICA. 

TO   THE    EI>ITOR   OF  THE    ELElTRlrlAN. 

Sir  :  Aprojios  "  the  fundamentalists  of  .\inerican  educa- 
tion.'* referreil  to  by  you  in  the  issue  of  June  4th  last,  there  is 
nothing  to  get  excit^Ml  about.  -\s  the  "  Newer  Thought " 
has  it,  you  have  only  to  believe  long  enough  and  it  will  surtly 
ha[)pMi. 

Really,  if  you  also  will  believe  it  hard  enough,  the  so-called 
fuiidanientals  taught  here  will  be  c.iough  to  people  the  world 
with  Heavisides  and  Newtons  and  Kelvins. 

It  is  still  more  athletics  and  still  more  economics  (sic)  that 
will  turn  out  l«ibbs"s  and  Rowlands  and  Henrys  :  but,  then, 
who  was  this  Gibl>s  fellow  anyhow  ? — ^l  aiii.  v^c. 

A  Former  Pirveyor  of  Trifles. 


In  onler  to  luaintain  niul  to  improve  the  existins:  oonlial  rv>lations 
iK'tweou  themselves  and  their  ciuployiH.'*,  Messrs.  H  v>mi  Kir.H  Pmrrs  Si 
CoMPANV.  Ltp..  have  adopted  an  Investment  ."^  hkmk.  Tho  share 
capital  of  tln>  t'oiupauy  is  £,V>.lMH>  in  £1  sJiar»>s,  ami  of  those  ."».tXK»  anp 
Employees'  sl»an>s.  and  4,">.tKX>  an>  Onlinary  sharvs.  The  isisuetl  capital 
consists  of  £21.000  onlinary  and  £2.lX0  employet>s"  sharvs.  Dividends 
aa*  to  bo  paid  in  the  following  onler :  First  payment  :  ti  jier  cent,  jvr 
niinutn  on  einplovcos"  shan-s.  or  just  over  Id.  in  the  £  {xt  month.  The 
Second  Payment  :  »>  [vr  cent,  jvr  annum  oa  the  orvlinarj'  shares.  The 
surplus  will  Iv  diviilcil  anions;  n\cmlx<rs  holding  employees'  shares  and 
mcinWrs  holdins;  onlinary  shar\>s  in  prv>portion  to  the  capital  paid  up 
on  the  employees'  and  onlinary  shares  held  by  them  respectively.  The 
shaivs  will  b.>  issued  at  par  to  employees,  but  on  leaving  they  mast 
re-soll  their  slian^s  at  par  to  the  Company  for  re-issue  to  other  employees. 
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L-e^al  Intelligence. 

< 
Marconi's  Wireless  Telegraph  Company  v.  Hamilton, 

This  case  was  mentioned  to  Mr.  Justice  Astbury  on  Monday,  Mr. 
Hogg,  K.C.,  said  he  had  a  motion  on  behalf  of  plaintiffs  to  continue  an 
injunction  granted  ex  parte  last  week  by  Mr.  Justice  P.  O.  Lawrence 
to  restrain  defendants  from  publishing  certain  documents  contrary  to 
the  terms  of  an  agreement  in  writing  entered  into  by  him.  An  affidavit 
had  been  filed  by  the  defendant,  who  now  appeared  in  person. 

Mr.  Justice  Astbury  :  I  am  interested  in  a  comjjany  that  used  to 
be  connected  with  the  Marconi  Company,  but  it  is  no  longer  connected 
with  it  as  far  as  I  know,  and  do  not  know  why  anyone  objects  to  my 
hearing  the  motion. 

Mr.  Hamilton',  who  said  he  had  not  had  an  opportunity  of  instructing 
counsel,  handed  in  a  written  statement. 

Mr.  Justice  Astbi-ry  read  the  statement  and  handed  it  to  Mr.  Hogg. 
After  some  discussion,  his  Lordship  said  there  was  a  suggestion  of  guilt 
and  things  of  that  kind,  but  it  was  absolutely  false.  There  was  a  time 
when  he  had  an  interest  in  the  American  Marconi  Company,  but  he 
understood  that  had  now  ceased. 

Mr.  Hamilton  said  he  had  no  objection  to  his  Lordship  hearing  the 
motion.  He  wished  to  cast  no  reflection  on  his  Lordship.  The  infor- 
mation in  the  letter  was  conveyed  to  him  and  he  thought  he  ought  to 
show  it  to  the  Judge. 

His  Lordship,  after  reading  the  letter,  arranged  with  Mr.  Justice 
Lawrence  to  hear  the  application,  "  nominally"  for  him. 


Electricity  Supply. 


Commercial     Topics. 

Electric  Development  in  South  America. 

In  a  recent  report  by  the  United  States  Bureau  of  Foreign  and  Domestic 
Commerce  it  is  stated  that  the  next  few  years  will  afford  good  oppor- 
tunities for  the  sale  of  electrical  plant  and  supplies  in  Uruguay.  A  big 
international  power  plant  on  the  river  Uruguay,  which  is  projected  by 
Argentina,  Brazil  and  Uruguay,  would  be  capable  of  supplying 
2,500,000,000  units  per  annum.  Other  plans  for  the  erection  of  hydro- 
electric works  are  also  under  consideration. 

***** 

Pre- War  German  Debts. 

It  is  now  announced  that,  as  a  result  of  communications  which  have 
passed  between  the  British  and  German  Clearing  Offices,  British  creditors 
and  debtors  may  communicate  in  writing  with  their  German  debtors  and 
creditors  direct  with  regard  to  pre-war  debts  or  debts  arising  out  of  pre- 
war transactions  or  contracts,  with  the  sole  object  of  ascertaining  the 
particulars  of  indebtedness  between  the  parties,  provided  that  no 
proposal  or  suggestion  is  made  for  the  payment  or  settlement  of  such 
debts  except  through  clearing  offices,  and  that  the  party  so  communicat- 
ing shall  retain  true  copies  of  such  communications  and  the  original 
replies  thereto. 

South  African  Trade  Openings. 

It  is  reported  that  there  is  a  big  demand  for  electrical  goods,  fittings 
and  wiring  materials,  porcelain  and  wire  rope.  In  a  recent  issue  of  the 
"  British  and  South  African  Export  Gazette  "  it  was  stated  the  oil  engine 
is  at  present  supreme  as  a  power  motor  in  South  African  farms 
with  the  wind  motor — invariably  of  foreign  manufacture  owing  to  the 
strange  indifference  of  British  makers — a  good  second.  Attention  is 
being  drawn  to  the  waste  of  water  power  in  numerous  districts,  and 
attempts  are  being  made  to  educattjthe  agriculturist  as',to  the  possibilities 
open  in  this  direction.  Our  contemporary  thinks  there  is  a  good  oppor- 
tunity open  to  machinery  firms,  more  particularly  as  the  commercial 
opportunities  are  not  limited  to  the  handling  of  small  dynamos  and  the 
necessary  material,  but  the  door  is  opened  to  a  new  and  highly  profitable 
business  in  lighting  fittings  and  such  domestic  convenience  as  electric 
fans,  irons,  washing  7nachines,  cooking  and  heating  apparatus.  Such 
plants  arc  not  un]<nown  in  South  Africa.  Isolated  cases  exist  whei'e 
enterprising  farmers  have  had  them  in  successful  operation  for  years 
One  house  in  British  East  Africa,  holding  an  American  agency,  has  been 
making  a  big  and  successful  push  lately  with  electric  motors  adapted 
for  agricultin-al  purjxjses.  South  Africa  should  provide  a  still  larger 
field  if  similar  ])n)paganda  were  pursued  in  districts  offering  water-power 
iacilities,  ami  it  sliould  be  realised  that  there  arc  few  which  do  not. 

Personal  ancl  Appointments. 

Mr.  E.  Jordan,  of  Rawtenstall,  has  been  appointed  works  superintendent 
at  Aylesbury  electricity  works. 

Prof.  I.  M.  Hcilbron,  D.S.O.,  D.Sc,  Ph.D.,  has  been  appointed  to  the 
chair  of  organic  chemistry  in  the  University  of  Liverpool.*. 

On  the  23rd  ult.  the  degree  of  D.Sc.  of  the  Oxford  University  was 
conferred  ui)on  Prof.  Sir  Richard  T.  (Jlazebrook,  K.C.B.,  F.R.S. 

Dr.  W.  E.  S.  Turner  has  been  appointed  to  the  new  ('hair  of  Glass 
Technology  and  Mr.  Joseph  Husband,  B.Sc,  A.M.I. C.E.,  to  the  Chair  of 
Civil  Engineering  at  Sheffield  University. 

Burnley  C(>ri)oration  is  recoinmonded  to  increase  the  salary  of  Mr. 
J.  E.  Starkic,  borough  electrical  engineer,  from  £800  to  £1,000  by  annual 
increments  of  £50. 

Mr.  C.  Burgess,  manager  of  the  tramways  at  the  nart!('])ooIs.  and  who 
is  leaving  to  take  up  a  similar  apijoiiitinent  at  Walsall,  lias  been  jire- 
sented  by  the  Hartlepool  tramway  employees  with  a  solitl  silver  rose 
bowl. 


Bodmin  Town  Council  has  invited  the  local  electric  Lighting  Company 
to  submit  estimates  of  the  cost  of  public  and  private  lighting. 

The  electricity  charges  at  St.  Axxes-on-Sea  are  to  be  advanced  by 
another  6f  per  cent.     The  minimum  charge  is  to  be  10s.  per  quarter. 

Belfast  Corporation  has  applied  for  sanction  to  a  loan  of  £30,000  for 
mains  extensions,  &c. 

Criccieth  Urban  Council  has  decided  to  engage  an  electrical  engineer 
to  report  on  the  possibility  of  using  water  power  for  generating  electricity 
for  public  and  private  lighting. 

Ballycastle  (Co.  Antrim)  Urban  Council  has  refused  to  purchase  the 
local  gas  works  as  the  members  think  that  electricity  supph*  should  be 
introduced  for  public  and  private  lighting. 

Brierfield  Council  is  appljing  for  sanction  to  borrow  £5,000  to  lay 
extra  electric  cables.  Many  householders  are  now  applying  for  power, 
and  50  applications  have  been  received  during  the  last  two  months. 

In  order  to  provide  for  public  lighting  and  also  for  lighting  of  the  new 
houses  and  streets  at  Oakenshaw  the  Willingtox  L'rban  Council  has- 
entered  into  negotiations  with  Messrs.  Strakers  &  Love,  local  colliery 
owners. 

Bristol  Electricity  Committee  has  arranged  to  give  a  bulk  sujjply  of 
electricity  to  the  Keynsham  Electric  Light  &  Power  Company,  and  also- 
to  supply  electricity  to  private  consumers  in  Brislington.  The  Cor- 
poration has  also  agreed  to  extend  the  supply  mains  to  Mangotsfield 
within  18  months. 

In  reply  to  representations  made  by  a  deputation  from  the  local  Trades- 
Council  and  the  Electrical  Trades'  Union,  M'ho  fear  imemployment 
owing  to  the  inability  of  the  Nottingham  Electricity  Committee  to- 
supply  consumers  with  power  or  light,  the  Committee  states  that  they 
are  doing  their  best,  but  they  cannot  meet  all  the  demands  until  the  new~ 
plant  has  been  installed. 

Haslingden  Council  has  decided  that  the  maximum  cost  to  be  in- 
curred for  installing  services  foi  domestic  and  small  power  consumers 
shall  not  exceed  £5.  The  prices  of  current  for  lighting  has  been  raised 
to  7d.  per  unit,  and  for  power  100  per  cent,  over  pre-war  rates.  It  was 
agreed  to  enter  into  no  further  contracts  for  the  supply  of  electricity 
for  a  term  of  years,  and  notice  has  been  given  to  terminate  the  agreement 
with  Messrs.  Nobell's,  Ltd.  The  offer  of  Messrs.  Porritt  to  pay  O-iod. 
per  unit,  plus  £4  per  kilowatt  for  the  first  200  kw.  used,  and  £3  per 
kilowatt  over  that  amount,  has  been  confirmed. 

The  report  of  the  City  Accountant  on  the  working  of  the  Peter- 
borough Electricity  Department  for  the  year  ended  March  31  show 
revenue  £18,298  (compared  with  £12,168  in  previous  year)  and  working 
expenses  £13,765  (£8,497),  leaving  gross  profit  £4,533  (£3,671).  After 
providing  for  interest  and  repayment  of  capital  and  £651  for  depreciation 
of  investments,  there  was  a  net  deficit  of  £1,058  (£1,283).  Cost  per  unit 
was  2-965d.  (l-966d.)  exclusive,  and  4-121d.  (3-049d.)  inclusive  of 
capital  charges.  Units  sold  were  1,090,507  (1,016,376)  at  an  average 
price  of  3-825d.  (2-695)d.  Maximum  load  was  825  kw.  (633  kw.)  and 
oad  factor  15-44  (18-33)  per  cent. 

The  Electricity  Commissioners  suggest  an  extension  of  the  Back  o' 
th'  Bank  generating  station,  Bolton,  beyond  the  immediate  intentions 
of  the  Electricity  Committee.  The  present  capacity  is  16,000  kw.,  and 
the  Coflimittee  have  on  order  a  12,000  kw.  set,  and  also  one  of  6,000  kw.  ; 
but  it  was  suggested  that  a  12,000  kw.  set  be  substituted  for  the  6,000  kw. 
set.  The  Commissioners  express  the  opinion  that  it  would  be  a  mistake 
to  get  rid  of  the  6,000  kw.  turbo-generator,  and  that  it  would  be  better 
to  extend  the  buildings  so  as  to  enable  a  second  12.000  kw.  set  to  be 
installed,  bringing  the  total  capacity  to  46,000  kw.  This  would  involve 
an  extension  of  the  boiler  house,  the  installation  of  further  boilers  and 
other  extensions  which  would  cost  the  Committee  something  hke  double 
the  £370,000  they  are  already  committed  to.  The  Borough  Electrical 
Engineer  is  to  report  on  the  suggestions  of  the  Commissioners. 

The  manufacturers  and  power  users  of  Sheffield  are  naturally 
protesting  against  the  Corporation's  new  flat-rate  system  of  charges  for 
electricity.  The  situation  was  considered  on  Monday  by  the  local  branch 
of  the  Federation  of  British  Industries,  when  Mr.  \V.  Clark,  managing 
director  of  Vickers  (Limited),  said  the  Council's  decision  wits  made 
on  a  catch  division,  18  members  not  ha\*ing  recorded  their  vote.  The 
decision  meant  that  the  users  of  electric  light  were  going  to  have  the 
advantages  of  prices  owing  to  the  extraordinary  amount  of  current  used 
for  power.  His  firm,  along  with  others,  had  made  large  extensions 
during  the  war  for  the  nation's  need.jand  had  adopted  electric  power  a«an 
emergency.  R^  said  emphaticalh'  that  to  increase  further  the  charges  to 
power  users  was  altogether  an  immoral  thing.  Mr.  C.  Siddall.  of  the 
Sheffield  Forge  and  Rolling  Mill,  said  some  firms  were  making  arrange- 
ments for  the  electrification  of  their  entire  works.  If  the  flat  rate 
policy  was  persisted  in.  they  would  either  have  to  utilise  their  own  waste 
gases  for  power,  or  cancel  all  orders  for  electrification.  Power  users 
might  shut  their  electrically-driven  works  down  and  not  use  any  of  the 
Corporation  current.  Ultimately,  a  resolution  was  passed  strongly 
protesting  against  the  Council's  decision  on  the  grounds  that  the  cost  per 
unit,  both  in  capital  and  running  costs,  was  considerably  higher  in  the 
production  of  electricity  for  light  than  for  power  purposes,  and  that  with 
equal  charges  the  consumer  of  electricity  for  power  would  be  called 
upon  to  meet  more  than  the  just  jiroportion  of  the  cost.  The  meeting 
called  upon  the  Corporation  to  consider  their  decision.  The  local 
Chamber  of  Commerce  has  decided  to  send'  a  deputation  to  the  Cor- 
poration on  the  matter. 
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Electric   Traction. 

The  Light  Railway  ComrnissioncrH  have  submitted  the  Llantrisant 
Light  Railway  Order  for  confirmation,  and  objections  must  be  Uxlged 
with  the  Ministry  of  Transport  by  July  12. 

Already,  after  receiving  an  advance  of  Oa.  per  week  as  the  result  of  an 
arbitration  award  following  their  strike  at  Easter,  the  tramway  employees 
at  Maxcukstkr  have  decided  tf)  send  in  a  demand  for  a  further  £1  a 
week,  with  a  threat  of  a  strike  if  the  demand  is  not  met. 

The  employees  of  the  Glossop  Tramways,  which  are  owned  by  the 
Urban  Electric  Supply  Company,  are  out  on  strike.  The  men  claim  a 
Cs.  weekly  advance,  but  the  manager  of  the  company  points  out  that 
the  tramways  have  been  running  at  a  loss  for  a  number  of  years,  and  that 
it  will  be  necessary  to  raise  fares  if  increased  wages  are  to  be  paid. 

The  accounts  of  the  Glasgow  Corporation  tramways  department 
for  the  year  ended  May  31  show  a  deficit  for  the  first  time  in  its  history 
of  £108,531,  compared  with  a  surplus  of  £14,772  in  1919.  The  year's 
revenue  was  £1,721,577,  including  traffic  receipts  £1,716,490.  The 
expenditure  last  year  was:  Trafbc  expenses,  £856,111;  general  ex- 
penses, £225,872  ;  mainti'nance  and  rei)airs,  £317,520  ;  power,  £152,742  ; 
Clydebank  bridges,  £2,314  ;  and  Kunji)ean  War  (payments  to  depend- 
ents of  employees  serving  with  H..M.  F(jrces),  £3,601 — a  total  of  £1,558,161 
against  £1,249,988.  The  balance  carried  to  net  revenue  in  1919  was 
£281,331,  which,  with  interest  on  investments  (£10,564),  amde  a  total 
of  £291,896.  On  this  occasion  the  balance  is  £163,416,  which,  with 
£13,345  interest  from  investments,  makes  £176,761.  The  appropriations 
on  this  occasion  have*  been  :  Rent  of  Paisley  lines,  £11,092  ;  interest, 
£3,891;  sinking  fund,  £1,714;  income  tax,  £81,295;  Parliamentary 
expenses,  £1,056 ;  renewal  and  depreciation,  £186,242 — a  total  of 
£285,293,  leaving  a  deficit  of  £108,531.  The  working  expenses  for  the 
past  year  show  one  decrease  compared  with  the  preceding  year — £69,268 
on  amount  paid  to  dependents  of  employees  serving  with  the  Forces  , 
but  on  the  other  hand,  there  are  the  following  increases  :  Traffic  ex- 
penses, £181,944  (including  traffic  wages  and  ticket  check  £135,216, 
cleaning  cars  £22,487,  uniforms  £18,422,  cleaning  track  £2,418,  and  fuel 
for  depots  £2,051);  general  expenses,  £50,868  (the  principal  item  in 
which  is  taxes  £38,732)  ;  general  repairs  and  maintenance,  £98,012 
(including  permanent  way,  £39,528,  electric  equipment  of  line  £5,582, 
buildings  £9,416,  and  cars  £41,577)  ;  power  expenses  £46,056  (including 
fuel  £27,067,  wages  £4,499,  and  repairs  to  ducts  and  cables  £13,434)  ; 
and  (Jlydebank  bridges  £561. 

In  consequence  of  the  higher  fares  the  number  of  passengers  continue 
to  drop.  Last  week,  although  20,000  additional  car-miles  were  run,  the 
total  passengers  were  8,702,462,  a  decrease  of  1,071,009  from  the  corre- 
sponding week.  The  revenue  (£45,395)  shows,  however,  an  increase  of 
£12,478. 

Imperial  and  Foreign  Notes. 

In  a  report  by  the  U.S.A.  Trade  Commissioner  at  Constantinople 
(Mr.  E.  G.  Mears)  it  is  stated  that  there  are  great  possibilities  for  hydro- 
electric, mining  and  industrial  development  in  TranscaucaSlv.  Existing 
hydro-electric  stations  represent  only  6,725  h.p.,  but  surveys  indicated 
that  over  350,000  h.p.  is  possible. 

It  is  estimated  that  there  is  sufficient  water  power  available  in  the 
United  States  capable  of  developing  a  minimum  of  26,73(),000  h.p.  and 
a  maximum  of  51,398,000  h.p.  Of  this  total  nearly  10,000,000  h.p. 
(maximum  26,736,000  h.p.)  is  in  the  Western  States  of  Washington, 
Oregon,  California,  Idowa  and  Montana. 

The  Belgian  Railway  Budget  Committee  has  reported  on  the  scheme 
for  the  Electrification  of  the  State  Railways,  which  will  be  carried 
out  in  three  stages.  The  lirst  stage  will  embrace  the  whole  of  the  lines 
connecting  Brussels  and  Antwerp  ;  the  second,  the  Luxemburg  and 
branch  lines  ;  the  third,  sections  of  the  different  lines  radiating  from 
Brussels.  On  the  Brussels-Antwerp  line  it  is  first  proposed  to  run  38 
trains  a  day  of  a.carrying  capacity  of  550.  for  travellers  only  ;  this  will 
involve  the  electrification  of  54  miles  of  main  and  about  9.V  miles  of 
secondary  line. 

In  a  dispatch  to  the  Dej)artinent  of  Overseas  Trade,  H.M.  Consul  at 
Vigo  (Mr.  Thomas  Guyatt)  calls  atti'ntit)n  to  the  new  project  for  ex- 
tending the  Vigo  electric  tramway  as  far  as  Redondela.  The  distance 
Irom  Vigo  to  Redondela  is  nearly  9  miles.  At  present  the  line  goes  in 
that  direction  as  far  as  Los  Canos  (2  miles)  and  the  company  has  decided 
to  extend  it  as  far  as  Chai)ela,  another  2.'  miles,  but  it  is  now  proposed 
to  make  a  further  extension  as  far  as  Redondela,  a  total  of  5  miles. 
British  firms  interested  may  obtain  from  the  Dei)artment  the  name  and 
address  of  an  official  in  Vigo  to  whom  communications  might  be  addri^ssed. 

Business  Items,  &c. 

The  United  Electrical  Company  (Birmingham),  Ltd.,  have  removed  to 
47,  Summer-row,  Birmingham. 

Thomas  Redman,  Joseph  Redman  and  Ernest  Shaw  Redman,  machine 
tool  makers,  trading  as  C.  Redman  &  Sons,  at  Parkinson-lane,  Halifax, 
have  dissolved  partnership. 

^  In  order  to  deal  more  conveniently  with  his  consulting  work  in  the 
Lancashire  district,  Mr.  C.  H.  Woixlingham,  C.B.E.,  M.Inst.C.E.,  has 
taken  offices  at  11,  Mosley-street,  Manchester.^ 

^  Thos.  Hague,  Jeremiah  Hague  and  Salisbury  Wood,  trading  as 
Wood  &  Hague,  ignition  and  lighting  specialists,  at  1a,  Saunders-street, 
Southport,  have  dissolved  partnership.  Messrs.  Hague  continue  the 
business  under  the  same  title.  » 


Miscellaneous. 

A  HyHt^-m  of  urgent  t'rlet^rama  between  France  and  Grest  Britain  At 
triple  ratcH  wan  inaugurate!  on  the  iHtinjit. 

Tlie  George  H.  Alexander  Eninnfc«,-ring  Company,  Ltd.,  u  being 
wound  up  voluntarily,  and  Mr.  E.  Brjuley,  I2f),  Colmore-row,  Birming- 
ham, has  \x:on  appoint/-d  liquidator. 

The  Post  Office  &  Telegraph  Bill,  which  was  read  a  fint  time  in  the 
House  of  (.'ommon>«  on  Tucuday,  raiiieii  the  MivrMui  cHAiu^e  roK  tela- 
ORA.M.S  to  Is.  AH  from  .\ug.  2,  and  increa.<ie9  the  [K^tal  rat«a  for  n^wnpapera 
and  1  osteanls. 

Four  S<-ottiHh  firm«  of  Glaus  MAXcrACTTKEiw  have  agre«d  to  com- 
bine and  form  a  new  company,  with      — ■•   '    '    ' Tiiliion  poands. 

New  works  are  t')  in:  ercet^-d  at  Ki  -  of  ghuM  ware, 

ineludini;  ojitical  and  H*;ientific  g'x^i  ^.-•■.-d. 

The  KiBBEit  (tR<)WEK.s'  .Vssocutiox  offer  £.'},()tX)  in  prizes  for  idea* 
and  suggestions  for  ext<-nding  the  use  or  for  •  rr ';ijri_'iri.r  le  *    u-*ri»  of 
rubber.     One  prize  will  Ix;  of  £1  ,(XjO,  three  of  £ '  vrh, 

anfl  £1,500  will  be  divided  among  the  remainin.  .iar» 

from  the  Secretarj',  38,  Easteheap,  L<jndon,  E.<  .3. 

A  Co.MMERriAL  Rauio-telegbaph  8eni-ie/»  will  shortly  b<»  inaogorated 
in  Argentina.     Hitherto  the  ra<lio  .^tati'.:  -mplored 

mostly  for  Government  despatches.     1'  •*.•  get  op 

at  the  Patagonian  ports  of  Gayman,  Ka..:,  ...  ....  .  ...  .l-/  '.^.i^goa,  and 

one  at  Buenos  Ayres. 

An  electrical  engineering  firm  is  to  have  the  credit  of  inaugurating  the 
FIRST  AERIAL  BEANFEAST  PARTi'.  Employees  of  Messrs.  Macdonakly 
Syer  &  Company,  of  Gray's  Inn-road,  have  chartered  a  Haiuiley  Page 
aeroplane  to  convey  them  to  Margate  and  back  to-morrow (Satarday^, 
for  their  annual  outing. 

Last  week  about  40  members  of  the  Southport  branch  of  the  Electric 
Trades  Union,  engaged  by  local  electrical  contractors,  went  on  strike. 
Their  grievance  is  that  the  Southport  masters  have  declined  to  meet  the 
official  negotiating  bcKly  of  the  Merseyside  to  which  the  .Southport 
branch  is  affiliated,  in  respect  to  the  formation  of  a  set  of  rules  and  rates. 
An  Association  of  University  Teachers  has  been  formed  and 
claims  a  revised  scale  of  salaries  as  follows  :  Assistant  lecturers,  £900  to 
£400.  Lecturers  are  divided  into  two  groups  [n)  Grade  I.  (ordinary) 
lecturers,  £400  to  £650  ;  and  (6)  Grade  II.  (special)  le<!turers,  fttoO  to 
£900  ;  professors'  minimum,  £1,100.  All  full-time  L'ruversity  teachers 
on  the  permanent  staff  should  have  £650  as  a  minimum. 

The  staff  of  W.  T.  Hen-ley's  Telegraph  Works  Company  had  a 
day  in  the  country  on  Saturday.  .lune  12,  when  Henley  cables  and 
Henley  tyres  blended  in  an  outing  to  the  Surrey  Hills.  The  227  members 
of  the  head  office  staff  from  Blomfield-street  and  New  Union-street 
had  a  great  day  of  enjojTnent,  and  those  who  elected  not  to  go  most 
feel  many  regrets.  The  lovely  \-illage  of  Ewhurst,  where  the  lunch  and 
tea  were  taken  at  the  Bull  Hotel,  must  have  been  very  embarrassed  at 
having  its  population  so  suddenly — although  temporarily —  increased. 
Despite  the  rain  the  part}-  thoroughly  enjoyed  itself,  not  the  least  part  d 
the  enjoyment  being  the  char-a-banc  run-out  and  home  through  what 
must  really  be  the  finest  scenerj- within  a  day's  motor  ride  oi  London. 

A  short  Interim  Report  by  the  Ministry  of  Health  Committee  ov 
S.MOKE  AND  Noxiois  Vapocrs  ABATEMENT  deals  with  the  domestic 
aspect  of  the  question.  There  is  a  higher  percentage  of  carbon  and  tar 
in  domestic  than  in  factory  soot  and  it  is,  therefore,  motv  obnoxious 
and  adhesive  than  the  latter.  At  least  half  the  total  output  of  smoke  is 
domestic,  and  6  per  cent,  of  the  coal  burnt  in  domestic  grates  escapes 
as  soot.  Taking  40J  millica  tons  as  the  amount  of  coal  burnt  annually 
for  domestic  purposes,  the  loss  amounts  to  nearly  2\  million  tons  of  soot 
(i.e..  waste  fuel)  per  annum.  The  various  aj*|)e«.ls  of  the  damage  done 
by  impurities  in  the  atmosphen-  are  briefly  summarised,  a  \d  some 
interesting  photographs  an>  reprotluced  to  illustrate  the  effe-t  of  smoke 
and  itsooiuomitants.  sulphuric  and  sulphun.>us  acids,  on  public  buildings. 
The  total  damage  by  smoke  is  indeterminate,  but  it  is  estimated  that 
in  regartl  to  the  weekly  wash,  Manchester — a  smoky  town — pays  over  a 
quarter  of  a  million  a  year  more  than  it  would  pay  if  it  were  as  clean  as* 
for  ercample.  Harrogate. 

The  Committee  feel  strongly  that  the  new  houses  which  are  to  be 
built  must  not  jvrjvtuate  the  smoke  evil,  and  they  have  investigated 
various  ways  in  which  heat  can  bt>  supplied  without  burning  raw  coal  in 
domestic  grates.  The  merits  and  tlemerits  of  coke.  gas.  electricity, 
central  heating  and  a  central  supply  of  hot  watt  r  an?  dist'ussod.  In  a 
scheme  investigated  at  Northtield.  near  Birmingham,  therv  was  an 
initial  structural  saving,  estimated  at  i'M  j>er  houst>.  effivted  by  the 
substitution  of  smokeless  for  old-fashioned  methtxls  :  but  even  supposing 
it  cost  a  little  more  to  avoid  smoke,  the  Committee  think  it  worth  while. 
Sanction  to  housing  schemes  of  local  housing  authorities  or  public 
utility  societies  should  Iv  conditional  upon  the  provision  of  smokeless 
methods  of  heating,  and  among  the  conclusions  are  the  following  : — 

Subject  to  the  future  possibilities  of  electricity  as  a  heating  agent, 
wherever  a  supply  of  gas  is  aviulable.  a  gas  cooker  should  be  installed 
in  lieu  of  a  coal  ninge.  The  cheai^st  and  most  efficient  method  of 
providing  a  supply  of  hot  water,  when.-  a  central  supply  is  not  practicable, 
is  by  a  coke-tiriHl  boiler.  .\  central  hot  water  supply  for  detached 
houses  is  a  desirable  system,  if  it  can  bo  panided  at  a  moderate  cost. 
The  system  of  installing  separate  central-heating  plants  in  each  house, 
heatt^d  by  coke  or  anthntcite.  should  be  employed  far  more  widely  than 
at  present.  As  far  as  pnwticable  gas  tin^-s  or  hot  water  radiators  ^or 
electric  radiators,  subject  to  the  question  of  cost)  should  entirely  super- 
sede the  old-fashioned  optn  coal  tire. 
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Tenders  Invited  and  Accepted. 

Daulixctox  Corporation  invite  tenders  for  a  .5.000  kw.  Turbo-alter- 
nator and  Surface  Condensing  Plant.  Speeilieations  from  the  Borough 
Electrical  Engineer,  and  tenders  to  the  Town  Clerk  by  Juh'  16. 

Edinburgh  Corporation  invite  tenders  for  electric  lighting  installa- 
tions in  dwelling  houses  under  their  new  housing  scheme  at  Gorgie. 
Tenders  to  Town  Clerk  by  July  13. 

Wood  Gkeex  Council  require  tenders  by  noon  July  13  for  electric 
wiring  and  fitting  in  the  Town  Hall  and  Bound's  Green-road  Schools. 
Specifications,  &c.,  from  the  Clerk  of  the  Council. 

The  Victoria^  Railway  Commissioners  require  tenders  by  July  2^ 
for  a  three-phase  crane  motor  for  N.  Fitzroy  sub-station.  Specifications 
from  the  Commissioners"  Offices,  Sjiencer-street,  Melbourne. 

Wareixgtox  Electricity  and  Tramways  Committee  require  tenders 
for  two  C,000-kw.  turbo-alternators.  Specifications  from  the  Borough 
Electrical  Engineer  and  tenders  to  Chairman  of  Committee  by  July  13. 

The  New  South  Wales  Department  of  Public  Works,  Sydney, 
require  tenders  by  Aug.  2  for  the  supjDly  of  turbines  and  generators  for 
the  Barren  Jack  hydro-electric  development. 

Durban  (Natal)  Corporation  invite  tenders  for  suj^ply  and  delivery 
of  eight  petrol  or  electric  road  wagons.  Specifications  from,  and  ten- 
ders to,  Messrs.  Webster,  Steel  &  Co.,  5,  East  India-avenue,  London, 
E.C.,  by  July  7. 

'i  he  Spanish  Government  invite  tenders  (by  July  10)  for  the  erection 
of  two  wireless  telegraph  and  wireless  telephone  stations,  one  in  Valencia 
and  the  other  in  Palma  de  Mallorca.  Tenderers  must  deposit  65,000 
pesetas  each  station. 

Hull  Electricity  Committee  invite  tenders  for  supjily  and  erection 
of  an  electrically-operated  overhead  travelling  crane.  Specifications 
from  the  City  Treasurer  and  tenders  to  the  Chairman  of  the  Electricity 
Committee,  Guildhall,  Hull,  by  noon  July  12. 

The  date  for  the  receipt  of  tenders  by  the  New  Zealand  Public 
Works  Department  for  synchronous  condensers,  service  transformers 
and  three-unit  motor  generator  in  connection  with  the  Lake  Coleridge 
hydro-electric  undertaking  has  been  extended  to  July  30. 

In  connection  -with  the  Waikato  electric  power  supply,  tenders  are 
required  for  the  supply  and  delivery  c.i.f.  Auckland  of  2,400  pin  insu- 
lators suitable  for  a  fine  operating  at  66,000  volts.  Tenders  to  the  Sec- 
retary, Public  Works  Tenders  Board,  Wellington,  by  July  31. 

Grimsby  Corporation  invite  tenders  (by  August  12)  for  the  supplyand 
erection  of  two  water  tube  boilers,  with  economisers,  fans,  chimney,  &c., 
a  3,000  kw.  high  pressure  turbo-alternator  and  condenser  plant.  Speci- 
fications from  the  borough  electrical  engineer,  Lieut. -Col.  W.  A.  Vignoles. 

CoLWYN  Bay  Urban  Council  has  accepted  the  following  tenders  : — 
W.  T.  Glover  &  Co.,  E.H.T.  cables,  £7,232  and  l.t.  feeders,  £3,435  ; 
Bruce  Peebles  &  Co.,  converters,  £8,298  ;  B.  Thomas,  switchgear,  £7,093. 

[.The  Tramways  and  Electricity  Committee  of  Halifax  Corporation 
invite  tenders  for  the  supply  and  delivery  of  two  natural  draught  chim- 
ney-type water-coohng  towers.  Specifications  from  the  borough  elec- 
trical engineer  (Mr.  W.  M.  Rogerson)  and  tenders  to  the  town  clerk 
<Mr.  Percy  Saunders)  by  noon,  July  8. 


Mansfield  Council  has  accepted  the  tender  of  the  Western  Electric 
Company  for  cables  at  £9,838. 

t'  Southend  Council  has  accepted  the  tender  of  Ledward  &  Beckett 
for  600  tubes  and  300  bends  for  the  condenser  at  £4,575. 

Hammersmith  (London)  Borough  Council  recently  invited  tenders 
for  the  supply  of  two  10,000  kw.  turbo-alternator  sets,  but  as  the  lowest 
tender  for  the  two  was  £14,000  above  the  Electricity  Committee's 
estimate,  only  one  set  has  been  ordered.  The  tender  of  Messrs.  C.  A. 
Parsons  &  Company  for  the  turbo-alternator,  at  £41,100,  and  that  of 
Hick,  Hargreaves  &  Company  for  twin  cype  condensing  plant  (at  £14,952) 
have  been  accepted.  The  Committee  has  also  purchased  a  2,000  kw. 
set  from  Liverj)ool  Coqjoration.  Nine  firms  submitted  13  tenders  for 
the  turbo-alternator  and  condensing  plant,  the  lowest  being  £53,600, 
and  the  highest  £64,300.     The  contracts  were,  however,  let  separately. 

Institution  Notes. 

In  consequence  of  the  great  interest  taken  by  members  in  the  pro- 
ceedings of  the  Liverpool  Wireless  Association,  it  has  been  decided 
to  continue  the  meetings  throughout  the  summer  on  the  second  and 
fourth  Wednesday  iu  the  month.  Mr.  S.  Frith,  6,  Cam  bridge -road, 
Crosby,  is  hon.  Secretary  of  the  Association. 

Mr.  A.  W.  Berresford,  of  Milwaukee,  Wis.,  has  been  elected  president  of 
the  American  In.stitcte  ok  Electrical  Engineers  for  t4ae  ensuing  year. 
The  five  vice-i)residents  are  :  Messrs.  E.  H.  Martindale,  Chas.  Bobbins, 
<J.  S.  Ruffner,  C.  E.  Magnussen  and  T.  L.  Robinson. 

At  a  meeting  of  the  National  Illumination  Committee  of  Great 
Britain  on  the  21st  ult.,  the  chairman,  Mr.  A.  P.  Trotter,  tendered  his 
resignation  on  account  of  his  retirement  to  the  country.  .Mr.  1' rotter's 
resignation  was  accepted  with  great  regret,  and  Major  Kenelm  Edg- 
■cumbe  (vice-chairman)  was  aijpointed  successor.  Dr.  K.  P.  Hyde,  vice- 
presidenl  of  the  Illuminated  C()minissi(m  and  delegate  from  the  American 
.  National  Committee,  attended  to  discuss  tile  future  policy  of  the  Com- 
mission, ami  cN plain  the  views  of  tlie  various  Continental  Committees 
ho  had  attended.  It  was  unanimously  auieed  that  a  meetinu  of  the 
International  Illumination  Committee  should  he  held  in  Paris  next  year 
to  discuss  technical  subjects. 


Companies'  Reports,  &c. 

The  Provincial  Tramways  Company  has  declared  an  interim  divi- 
dend of  8d.  jjer  share  on  the  ordinarj'  shares. 

The  Farringdon  Electric  Light  and  Power  Company,  Ltd.,  was  Struck 
off  the  Register  of  .Ioint  Stock  Companies  on  Mav  21. 

The  directors  of  the  National  Electric  Supply  Company,  Ltd., 
have  declared  an  interim  dividend  of  5  per  cent,  per  annum  (2s.  6d.  per 
share)  on  ordinary  shares  for  the  half-j'ear. 

The  directors  of  the  India  Rubber,  Gutta  Percha  &  Telegraph 
Works  Company,  Ltd.,  have  declared  an  interim  dividend  of  2i  per  cent. 
(5s.  per  share),  tax  free,  on  the  ordinary  shares. 

At  an  extraordinary  meeting  of  the  Telegraph  Construction  & 
Maintenance  Company,  Ltd.,  on  the  24th  ult.,  a  resolution  was  passed 
in  favour  of  paying  the  directors'  remuneration  free  of  income  tax  in 
future. 

An  issue  of  250,000  ordinary  shares  of  £1  each  is  being  made  by  the 
Low  Temperature  Carbonisation,  Ltd.,  for  the  purpose  of  providing 
capital  for  the  completion  of  the  Barnsley  works  and  for  develoinng  the 
com^Jany's  business.  §  .    i  'i 

The  receipts  of  the  Taunton  Electric  Traction  Company,  Ltd.,  for 
1919  (including  £293  brought  forward),  amounted  to  £4,705,  against 
3,813.  After  deducting  expenses,  debenture  interest,  and  making  pro- 
vision of  £750  for  renewals,  there  remains  £214,  which  is  carried  forward. 

The  Peterborough  Electric  Traction  Company',  Ltd.,  has  declared 
a  dividend  of  12  per  cent,  on  the  preference  shares  for  two  years  to 
Dec.  31,  1917.  A  sum  of  £1,500  has  been  placed  to  reserve.  £3,000  to 
renewal  fund,  £4,49(3  to  repairs  and  maintenance,  and  £3,000  provided 
for  renewals,  £1,861  being  carried  forward. 

The  revenue  of  the  Tramways  &  Light  Railways  Estates  Company, 
Ltd.,  for  1919  was  £838.  After  deducting  expenses  the  surplus  is  £556, 
and  with  £814  brought  forward  the  available  balance  is  £1,370.  After 
placing  £100  to  reduction  of  goodwill,  £500  to  reserve,  a  dividend  of  3 
per  cent,  for  year  has  been  declared,  leaving  to  be  carried  forward  £319. 

The  profit  of  the  Kalgoorlie  Electric  Power  &  Lighting  Cor- 
poration, Ltd.,  for  1919  was  £5,451,  compared  with  £10,622  in  1918. 
The  heavy  falling  off  in  the  profit  is  mainly  attributable  to  the  closing 
down  of  the  principal  mines  by  reason  of  labour  troubles.  Debentures 
to  the  amount  of  £7,475  were  paid  off,  reducing  the  liability  to  £15,000 
on  Dec.  31,  1919. 

The  accounts  of  the  Brotherton  Ediswan  Tubes'" (t^CoxoriTS,  Ltd 
for  the  year  ended  March  31  show  trading  profit  of  £12,835,  and,  aftei 
adding  transfer  fees  and  deducting  amounts  written  off  for  depreciation 
of  plant,  bank  charges  and  interest,  directors'  fees,  excess  profits  dutj', 
&c.,  a  balance  of  £21,562  remains.  The  directors  propose  to  pay  a 
dividend  of  25  per  cent,  on  the  ordinary  shares. 

Presiding  over  the  meeting  of  Waygood-OtiS,  Ltd.,  last  week,  the 
chairman  (Mr.  Henry  C.  Walker)  stated  that,  in  spite  of  difficulties 
experienced  in  obtaining  material,  and  the  high  and  uncertain  costs 
prevailing,  the  company  had  been  able  still  further  to  improve  its  position. 
The  net  profit  for  the  year  was  £48,760,  against  £27,252  in  the  previous 
year.  After  providing  for  depreciation  of  plant,  directors'  fees, 
reserve,  &c.,  putting  £3,000  to  the  pensions  fund,  and  paying  the 
preference  dividend,  the  balance  was  £33,291,  out  of  M-hich  they  were 
paying  7i  per  cent,  on  the  ordinary  shares.  The  stock  and  work  in 
progress  was  £223,436,  against  £134,748  last  year. 

The  report  of  the  Electro-Bleach  &  By-Products,  Ltd.,  for  1919, 
states  that  the  profit,  after  deducting  repairs,  standing  charges,  depre- 
ciation, &c.,  amounts  to  £34,637,  wlxich,  with  £394  brought  forward, 
makes  £35,031.  After  deducting  debenture  interest  and  interim  divi- 
dends paid  in  December,  the  available  balance  is  £24.027.  Of  this  sum 
£14,750  was  required  to  pay  the  further  interim  dividend  (on  account  of 
1919)  of  3.\  per  cent,  on  the  preference  shares,  making  7  per  cent,  for  the 
year,  and  of  7 J  per  cent,  on  the  ordinary  shares,  making  14  per  cent,  for 
the  year,  leaving  £9,277.  The  directors  recommend  that  £5,000  be 
placed  to  reserve  and  that  £4,277  be  carried  forward. 

The  Guanajuato  Power  &  Electric,  the  Michoacan  Power  and 
the  Central  Mexico  Light  &  Power  Companies  report  that  for  1919 
they  earned  enough  to  pay  all  operating  and  maintenance  expenses, 
including  depreciation  and  other  items,  also  all  of  the  bond  interest  (but 
not  including  payment  of  the  principal  of  matured  bonds  or  sinking 
fund  provisions).  The  gross  earnings  were  SI, 131, 289,  and  expenses 
were — for  operation  and  maintenance,  S5S0.998  ;  reserve  for  deprecia- 
tion, 8156,221  ;  extraordinary  expense,  S33,764  ;  and  taxes,  822.187, 
leaving  net  earnings  8338,117.  After  deducting  8339,403  interest  on 
bonds,  and  8372  for  other  interest,  there  is  a  net  profit  of  861,381, 
compared  with  841,749  in  1918.    j  | 

Meetings  of  the  ordinary  and  cumulative  preference  shareholders  of  the 
Bombay  Electric  Supply  &  Tramways  Company,  Ltii..  were  recently 
held  to  consider  a  scheme  of  reconstruction.  Mr.  F.  C.  Rimiugtoa 
explained  that  tlie  main  features  of  the  scheme  were  that  the  whole  of 
debentures  ami  debenture  stock  and  all  other  cf^h  liabilities  should  be 
paid  out  of  tile  cash  in  hand  on  the  company  going  into  liquidation,  and 
that  a  new  com])any  should  be  formed  with  a  rupee  capital,  and  the 
undertaking  transferred  to  that  company  in  exchange  for  180,000 
pr.>ference  shares  of  Rs.  50  each  fully  paid,  and  540.(.K10  ordinary  shares 
of  Hs.  50  fully  ])aid  ;  tliat  three  of  such  preference  shares  should  be 
issued  to  the  holder  of  each  prefeivnce  share  and  five  of  the  ordinary 
fihares  to  the  holder  of  each  ordinary  share. 
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The  directors  of  Cko.mpton  &  Ccjmpany,  Ltd.,  report  that  for  the  year 
ended  March  31  the  net  profit,  aft(!r  providing  for  dejjreciation,  dehxinture 
interest,  directors'  fees,  &c.,  and  a  r(!H<;rve  suflicient  to  cover  excess 
profits  duty,  is  £52,878.  Adding  £17,409  brought  forward  and  deducting 
the  interim  dividend  on  the  preference  HJiares  (£4,752),  the  balance  is 
£t)5,534.  The  directors  recommend  that  £15,000  be  pla<;cd  to  general 
reserve  fund,  and  £i),00()  to  depreciaticm  of  inve.stment.s,  that  a  dividend 
of  Gi  per  cent,  on  the  preference  shanks,  making,  with  the  interim  divi- 
dend, 10  per  cent,  for  the  year  (£8,930),  and  a  dividend  at  rate  of  10  per 
cent,  per  annum  on  the  ordinary  shares  (£14,422)be  paid,  leaving  to  be 
carried  forward  £18,177.  In  view  of  the  continued  expansion  of  the 
business  and  the  increase  in  price  of  all  materials,  it  is  considered  advis- 
able that  the  limitation  imposed  by  Article  80  of  the  Articles  of  Associa- 
tion on  th«  borrowing  powers  should  be  removed. 

For  the  year  ended  March  the  revenue  of  the  New  Gkxekal  Traction 
Company,  Lt.).,  was  £19,334  and  the  exi)enditure  (including  debenture 
interest  and  income  tax)  £7,363.  With  £7,818  brought  forward,  the  total 
available  is  £19,789,  and  the  directors  recommend  that  £10,480  should 
be  appropriated  to  the  payment  of  a  4  per  cent,  dividend,  and  that  the 
balance  of  £9,309  be  carried  forward.  The  traffic  receipts  of  the  Norwich 
Electric  Tramway  Company  continue  to  expand,  but  unfortunately  the 
constantly  recurring  demands  for  increase  of  wages  and  additional  cost 
of  materials  have  more  than  off-set  the  increase  of  gross  revenue  and 
the  resultant  proKt  is  reduced  by  £2,484.  A  dividend  of  2  per  cent,  was 
declared.  The  Douglas  Southern  Electric  Tramway  system,  which  was 
closed  down  during  the  war,  re-opened  during  the  last  season  under 
encouraging  auspices  and  secured  a  satisfactory  profit.  The  available 
balance  of  £2,134  was  carried  forward  in  view  of  heavy  requirements  for 
repairs,  renewals,  &c.  There  is  no  change  in  the  position  of  the  guaran- 
teed investment  in  the  Philadelphia  undertaking. 

The  report  of  the  Axglo-Portl'gue.Se  Telephone  Company  for  1919 
states  that  the  capital  expenditure  amounted  to  £39,006,  compared  with 
£28,927  in  1918.  The  gross  income  was  £109,313  (against  £103,957),  of 
which  operating,  management  and  general  charges  absorbed  £76,238 
(against  £73,779),  and  royalties  to  the  Portuguese  Government  £3,277 
(against  £3,107),  leaving  a  gross  profit  of  £29,797  (against  £27,071). 
After  payment  of  income-tax  £2,708,  providing  for  debenture  interest 
and  sinking  fund  and  writing  off  £9,965  (being  one-third)  of  the  expense 
attending  the  issue  of  extension  debenture  stock,  and  new  ordinary 
shares,  the  amount  for  disposal  (including  £8,207  brought  forward)  is 
£19,()75.  The  directors  recommend  a  further  dividend  of  4  per  cent., 
making  7  per  cent,  for  the  year,  leaving  £8,828  to  be  carried  forward. 
Owing  to  the  persistent  advance  in  wages  and  the  greatly  enhanced  cost 
of  materials  the  profits  have  recently  undergone  serious  contraction, 
but  the  Government  has  authorised  a  substantial  increase  in  the  charges. 

The  reiK)rt  of  the  United  Electhic  Tramways  of  Montevueo,  Ltj., 
for  the  year  ended  March  31  states  that  the  gross  receipts  from  the 
operation  of  the  tramway  system  for  the  year  to  Oct.  31,  1919,  were 
£443,694,  an  increase  of  £63,394.  Operating  expenses  increased  by 
£29,823,  leaving  a  net  increase  of  £33,571.  The  passengers  carried  were 
54,883,919  (increase  0,955,313)  and  car-miles  run  7,750,634  (increase 
718,207).  After  providing  for  administration  expenses  and  charging 
£47,519  for  debenture  interest,  tiie  credit  balance  is  £80,344,  making 
(with  £10,009  brought  forwartl)  £97,013.  After  providing  for  redemption 
of  debenture  stock  and  of  the  preference  and  ordinary  share  capital,  for 
renewals,  &c.,  it  is  proposed  to  pay  a  dividend  on  the  cumulative  pre- 
ference shares  at  rate  of  6  per  cent,  per  annum  and  to  carr\' forward  £7,032. 

In  moving  the  adoption  of  the  report  at  the  meeting  last  week 
Jie  chairman  (Sir  George  A.  Touche.  Bart.)  said  the  company  was  now 
burdened  witii  a  standard  of  expenditure  which  was  never  contemplated 
when  the  concession  was  granted.  Traffic  receipts  (£443,(594)  showed 
an  increase  of  £03,394,  and  tlie  number  of  passengers  carried  an  increase 
of  nearly  seven  millions.  Although  the  coal  bill  was  £12,000  less  than 
in  1918  it  was  three  times  what  it  was  in  1915.  There  was  also  a  sub- 
stantial increase  in  wages,  while  repairs  and  maintenance  had  cost 
considerably  more  than  in  previous  years.  After  paying  the  preferential 
dividends  the  balance  of  £7,032  was  carried  forward.  The  application 
for  a  revision  of  fares  had  been  considered  by  a  Commission,  wliich  had 
expressed  the  view  that  the  company  should  be  allowed  not  only  to 
balance  its  expenses  with  its  revenue,  but  to  obtain  also  tlie  resources 
for  a  gradual  recovery  from  the  considerable  losses  of  previous  j'ears. 

At  the  annual  meeting  of  Marconi's  Wiklless  Telegraph  Co.mpany, 
Ltj.,  on  Tuesday,  the  chairman  (Senatore  G.  Marconi,  G.C.V.O.)  pre- 
sided and  gave  an  analysis  of  the  report,  which  appeared  in  our  last  issue. 
Their  affiliated  companies  were  also  making  progress.  They  were  still 
in  a  position  of  uncertainty  as  regartls  their  interests  in  Russia.  The 
reconstruction  of  the  Canadian  company  liad  been  completed,  but  it  was 
not  expedient  to  si)eak  in  detail  of  the  many  interests  which  they  hold 
abroad  and  of  pending  negotiations.  Progress  was  being  made  each 
year,  their  interests  enlarged  and  their  organisation  extended. 

The  arbitration  to  which  reference  was  made  at  the  meeting  last  year 
and  which  had  been  agreed  with  the  .Admiralty  in  respect  of  the  Lodge 
patent  had  just  been  concluded,  but  Loril  .Mt)uIton,  who  acted  as  arbi- 
trator, has  not  yet  deliveretl  his  awaril.  Willi  rcgaixl  to  the  claim  against 
the  Post  Office  for  services  rendercil,  they  were  still  hoping  that  that 
also  might  be  settled  ere  long  in  an  amicable  way.  In  that  hope  they 
had  stayed  their  proceedings  under  the  Petition  of  Right. 

Referring  to  the  Imperial  Wireless  Chain  and  to  Sir  Henry  Norman's 
Committee,  Senatore  Marconi  said  their  company  had  put  forward 
a  scheme  under  which  they  were  prepared  to  erect,  for  their  own  account 
and  at  their  own  cost,  a  very  complete  chain  of  wireless  stations  through- 
out the  whole  Empire,  which  would  not  cost  the  country  a  single  penny. 


In  a'ldition,  they  ha<l  offered  that  25  per  cent,  of  the  profita  derived  from 
the  wrvice,  after  making  prop«.r  proviuion  for  interest  on  capital  and 
amortisation,  hHouUI  iN^iong  Uj  the  State. 

Considerable  a/Jvancen  had  been  ma^le  by  Captain  H.  J.  Round  in  the 
practical  application  of  ionic  valves,  eai^eciaily  in  regani  to  long-di«tance 
transmission,  and  also  in  the  efficiency  of  the  general  arrangements 
emp!f)y(;d  at  their  high-power  stations.  .Many  new  pau-nt.<)  ha/l  been 
taken  rjut  or  applied  for,  and  a  new  device  with  which  he  fir»t  r.arried  out 
tests  on  ships  of  the  Italian  Navy  had  been  considerably  'ieveloj^ed  by 
Mr.  C.  S.  Franklin.  By  meanii  of  that  arrangement  electric  waves  are 
projected  in  one  beam  only  in  any  deaired  direction,  in-Hteafi  of  being 
allowed  to  spreafl  out  in  all  direction-s.  Great  progress  had  also  been 
made  wOt  only  in  wireless  telegraphy,  but  in  wireless  telephony,  which 
must  soon  be  turned  to  ver>'  con.siderable  commercial  a<^;count,  Ixjth  in 
respect  of  telephoning  without  wires  and  in  the  application  of  the  re- 
cently-acquired knowledge  to  telephony  with  wires. 

Mr.  Godfrey  C.  Isaacs  (deputy  chairman  and  managing  director),  who 
seconded  the  motion  for  the  adoption  of  the  report  and  accounts,  dealt 
at  some  length  with  the  report  of  Sir  H.  Norman's  Committee,  which  is 
given  in  another  column. 

The  directors'  report  of  the  Great  Nobthern  Telegraph  Compavt, 
Ltd.  (of  Denmark)  for  the  year  1919  states  that  it  wa.s  impossible  to 
repair  all  the  European  cables  that  were  interrupted  during  the  war. 
The  large  number  of  mines  which  had  been  scattered  broadcast  in  the 
seas  by  the  belligerents  prevent  the  repair  of  one  of  the  Anglo-Danish 
and  one  of  the  Franco-Danish  cables.  In  addition,  the  cable  between 
Libau  and  Petrograd  remains  interrupted.  All  breaks  in  cables  that 
occurred  outside  the  minefields  have,  however,  been  repaired.  The 
second  of  the  two  cables  between  France  and  Denmark  was  put  into 
working  order  in  November  last.  During  the  whole  of  the  year  the 
Company's  offices  at  VV'ladiwostock  and  Irkutsk  kept  up  telegraphic 
communication  between  Siberia  and  foreign  countries,  via  Japan  and 
China  respectively,  but  the  internal  strife  in  Russia  and  the  wars  between 
Russia  and  other  countries  have  prevented  the  Wladiwostock  and 
Kiachta  routes  from  participating  in  the  transmission  of  the  heavj- 
traffic  between  Europe  and  the  Far  East.  In  the  beginning  of  the  cur- 
rent year  when  affairs  in  Siberia  became  verj'  unsettled  and  precarious, 
the  offices  at  Wladiwostock,  Irkutsk  and  Kiachta  were  obliged  to  sus- 
pend the  service  with  places  abroad  for  a  short  lime.  The  telegraphic 
service  was  soon  reopened,  not  only  with  Siberia,  but  also  with  a  con- 
siderable part  of  Russia  in  Europe,  including  Petrograd.  The  transit 
route  through  Russia  has  not  yet  been  opened. 

Although  the  Company's  Euroj)ean  system  has  been  crippled  to  the 
extent  of  an  Anglo- Danish  and  a  Franco-Danish  cable,  the  traffic  has 
been  transmitted  without  excessive  delay,  owing  to  the  Company  being 
for  a  time  in  a  position  to  jiut  in  as  reserv^e  the  cables  formerly  used  for 
the  traffic  exchanged  with  Russia.  In  the  Far  East,  too,  the  local  traffic 
has  been  subject  to  some  delay,  and  both  there  and  in  Euroj)e  the 
strengthening  of  the  existing  routes  by  new  cables  has  become  an  abso- 
lute necessity.  The  arrangement  concluded  in  1918  with  the  Govern- 
ment of  Finland,  and  according  to  which  the  Company  opened  i^  own 
station  at  Helsingfors,  has  been  extended  by  a  new  agreement  which 
prolongs  the  co-oiJeration  between  the  Finnish  Telegraph  Administra- 
tion and  the  Company  by  a  score  of  years.  An  agreement  on  similar 
lines  and  for  the  same  term  of  years  has  been  entered  into  with  the 
Government  of  Latvija,.  Negotiations  are  also  taking  place  with  the 
Government    of  Esthonia,  Lithuania  and  Poland. 

The  new  cable  steamer,  which  is  to  replace  the  "  H.  C.  Orsted  "  in 
European  waters,  will  be  built  at  the  Royal  Naval  Dockyard  at  Copen- 
hagen. The  cable  depot  at  Tuborg  has  oeen  removed  to  the  new  depot 
at  the  Free  Port  of  CopenhaL'en.  The  directors  propose  to  erect  a  building 
for  its  own  use  in  St.  Helen  s- place.  -According  to  existing  agreements 
rates  have  been  reiluced  for  the  local  traffic  in  the  Far  East,  as  well  as 
for  the  traffic  between  Europe  and  .America,  on  the  one  side,  and  the 
Far  East  on  the  other.  -\  loan  of  4,000,01.10  Danish  crowns  h..s  been 
granted  to  the  Finnish  Government  for  the  purpose  of  developing  the 
telegraph  and  telephone  system  of  Finland.  Mr.  O.  C.  Scavenius.  of 
the  Foreign  Office,  has  been  elected  a  member  of  the  board.  The 
directors  point  out  that  the  recent  increase  of  receipts  is  due  solely  to 
the  fact  that  the  traffic  has  grown  beyond  all  exivotatious.  In  order 
to  meet  the  incivasing  working  expenses  mr..y  telegraph  administrations 
have  raised  the  rates  for  internal  telegrams  ;  the  international  rat^s, 
however,  remain  unalteivd,  although  it  would  setMU  to  be  uecess^iry  to 
raise  them  also,  at  all  events  so  far  as  the  European  regime  is  concerned. 
The  Company's  immediate  future,  both  in  its  tinanciivl  and  other  aspects, 
will  be  strongly  affected  by  the  cons«>quences  of  ihe  war,  one  of  these 
being  the  continued  interruption  of  the  Company's  main  route  between 
Europe  and  the  Far  East  through  tlie  old  Russian  Empire.  .After 
caivful  consideration,  the  directors  recommend  the  distribution  of  a 
dividend  of  22  per  cent,  only,  notwithstanding  the  satisfactory  result  of 
the  year's  working.  The  ivceipts  for  1919  were  about  £52t).l7t>  higher 
than  those  of  1918.  but  the  total  onlinary  expenses  increast^d  by  £4-18,362. 
Salaries  and  wages  are  £192,072  (60  jH?r  cent,  higher)  ;  the  expenses  of 
onlinary  sujHH'vision.  &e.,  aiv  nearly  double  those  of  19 IS,  as  the  three 
steamers  were  occupied  with  cable  repaii-s  for  502  days,  against  242  days 
in  19 IS.  For  rates  and  taxes,  the  boanl  have  ri>s<.»rved  £305.556  (in- 
crease £194.444),  seeing  that  in  the  L'nited  Kingdom  an  increase  of 
existing  taxes,  ivs  well  as  new  taxation,  has  to  be  reckoned  with,  and 
tliat  in  Demirark  the  exemptions,  by  virtue  of  which  three-fourths  of 
the  incomie  earned  abroad  was  rendered  free  of  income  tax,  have  been 
abolished.  Of  the  net  receipts  it  is  proposed  to  alUx'ate  £61,111  to  the 
reserve  and  renewal  fund,  and  £55,i>56  to  the  ivnewal  fund  for  cable 
steamers.     The  balance  carried  forward  is  £96.252  higher  than  in  191S. 
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New^  Companies. 


CASTLEDERG  ELECTRIC  SUPPLY  COMPANY,  LTD.  (5,017).— Private 
company.  Reg.  in  Dublin  June  18,  capital  £6,U00  in  £1  shares,  to  carry 
on  the  business  indicated  by  the  title.  Subscribers  are  S.  Gailey  and 
J.  Crockett,  Main-street,  Castlederg. 

DUNBLANE  &  DISTRICT  ELECTRICITY  SUPPLY  COMPANY,  LTD. 
(11,193) — Private  company.  Keg.  in  Edinburgh  May  5,  capital  £500  in 
£1  shares,  to  carry  on  the  business  indicated  by  the  title.  First  directors  : 
H.  J.  Osborn  and  W.  Sharp.  Reg.  office:  213,  W.  George-street,  Glasgow. 
DYNAMO  &  MOTOR  REPAIRS,  LTD.  (168,374). — Private  company. 
Reg.  June  18,  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of 
electricians,  mechanical  and  general  engineers,  dealers  in  electrical  and 
motor  apparatus,  &c.  Electrical  Installations,  Ltd.,  shall  have  the 
right,  while  holding  500  .shares,  to  nominate  a  director.  Reg.  office  : 
Mapesbury  Works.  Willesdon-lane,  Kilburn,  N.W. 

ELLERD-STYLES  &  COMPANY.  LTD.  (168,467). — Private  company- 
Reg.  June  22,  capital  £2,000  in  £1  shares,  to  take  over  the  business  of  an 
electrical,  mechanical  and  aeronautical  engineer,  &c.,  carried  on  by 
W.  Ellerd- Styles.  First  directors  are  :  AV.  Ellerd-Styles  and  L.  F.  S. 
Young.     Reg.  office  :   287,  Upjier- street,  Islington,  N. 

HARTFORu  ENGINEERING  COMPANY,  LTD.  ( 168,085).— Private 
companj'.  Reg.  June  8,  capital  £5,000  in  £1  shares,  to  take  over  the 
-business  of  the  Hartford  Engineering  Company,  now  carried  on  under 
the  proprietorship  of  the  Southport  Electrical  Supply  Company,  Ltd. 
Reg.  office  :   Pine  Grove,  Southport. 

BEYES  &  COMPANY,  LTD.  (167,085)— Private  company.  Reg- 
May  4,  capital  £20,000  in  £1  shares,  to  take  over  the  business  of  an 
electrical  engineer  carried  on  by  W.  A.  Heyes  at  Wigan  as  Heyes  &  Com- 
pany. First  directors  are  W.  A.  and  A.  V.  Hayes.  Sec.  :  J.  C.  Muir. 
Reg.  office  :   Waterside,  Powell-street,  Wigan. 

JOHN  PORTER  ENGINEERING  COMPANY,  LTD.  (167,411)— Private 
company.  Reg.  May  13,  capital  £10,000  in  £1  shares,  to  take  over  the 
business  of  a  general  electrical  and  motor  engineer  carried  on  by  J. 
Porter  at  North  Shields.  Permanent  directors  are  W.  Lilbum,  J.  C. 
Patterson,  J.  H.  Richardson,  J,  Porter,  A.  Melrose,  R.  Saunders  and 
R.  W.  Stranghan. 

McREYNOLDS  TROLLEY  WHEEL  COMPANY,  LTD.  (167,495).— 
Private  company.  Reg.  May  15,  capital  £5,000  in  5s.  shares,  to  carry 
x)n  the  business  indicated  by  the  title,  and  that  of  electric,  railway, 
tramway  and  general  engineers,  &c.  Reg.  office  :  11,  Angel-court,  E.G. 
H.  &  F.  MOORE,  LTD.  (167,649)— Private  company.  Reg.  May  21, 
capital  £2,000  in  £1  shares,  to  carry  on  the  business  of  machine  builders, 
electricians,  electrical,  mechanical,  telephone  and  general  engineers,  &c., 
and  to  adopt  an  agreement  with  H.  Moore.  Mrs.  C.  Stanton  is  first 
director.  Secretary,  F.  E.  Fordham.  Reg.  office,  Albert  Mill,  Hinckley. 
NATIONAL  ELECTRIC  WELDING  COMPANY,  LTD.  (167,631)— Private 
company.  Reg.  May  20,  capital  £10,000  in  £'  shares  (4,000  preference), 
to  carry  on  the  business  indicated  by  the  title.  First  directors  are  F.  E: 
Saunflers,  P.  Buckley,  N.  D.  R.  Bruce  and  H.  C.  Wright.  Reg.  office  . 
6,  Old  Queen-street,  Westminster. 

NEW  PROCESS  ELECTRIC  LAMP  COMPANY,  LTD.  (167,268)— Private 
company.  Reg.  May  8,  capital  £5,000  in  £1  shares  (3,000  preference), 
to  take  over  the  business  of  electric  lamp  manufacturers  and  agents 
carried  on  by  S.  Coxon  and  W.  A.  Williams  at  Canning-place,  Liverpool, 
under  a  similar  title.     First  directors  are  S.  Coxon  and  W.  A.  Williams. 

TAGGART  &  WILSON,  LTD.  (11,252)— Private  company.  Reg.  in 
Edinburgh  May  20,  capital  £6,C0O  in  £1  shares,  to  carry  on  the  business 
of  general  merchants,  electricians,  electrical  and  general  engineers. 
Secretary,  R.  T.  Ballantyne,  2,  Windmillhill-street,  Motherwell.  " 

TAYLOR  &  KAY,  LTD.  (167,339)— Private  company.  Reg.  May  U  , 
capital  £2,(100  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of 
lamp  shades  and  electrical  accessories,  electrical  engineers,  &c.  First 
directors  are  W.  M.  Groom,  L.  Wheeler-Taylor,  H.  Kay  and  H.  E. 
Rainbow.     Secy.  :   F.  P.  .James.     Reg.  office  :   327,  Edgware-road,  W. 

TELEPHONE  MFG.  COMPANY  (1920),  LTD.  (167,634)— Reg.  May  20, 
Caj)ital£(ill(l,()(10  in  £1  .shares,  to  take  over  the  business  of  the'' Telephone 
Mfg.  Co.,  Lttl.,  and  to  carry  on  the  business  of  makers,  hirers  and  main- 
tainers  of  and  dealers  in  telephones  and  telegraphs,  &c.  First  directors  are  : 
F.  T.  Jac-kson,  C.  Cochran,  J.  Ma-jMahon,  T.  H.  Walker,  C.  E.  Walker 
and   C.   Clare.     U;-g.    oihce.    HoUingsworth    Works,   Martell-road,   S.E. 

TOFIELD  &  ROBINSON,  LTD.  ( l(i6,892.)— Private  company;  reg. 
April  28,  cai)ital  £10,000  in  £1  shares,  to  carry  on  the  business  of  elec- 
tricians, elcH'trical  tontractors,  electrical,  ineclianical  and  general  engi- 
neers, &c.  First  directors  are  H.  C.  Tofield,  W.  T.  Hellaby,  and  B. 
French.      Keg.  t)niccs,  165,  Kdmund-strcet,  Birmingham. 

UNO  COMPANY  LTD.  ( 1()7.790).— Privat.-  company,  llegd.  May  27. 
Capital  £5.(100  in  £1  shares.  To  carry  on  the  biisin:-s^  of  electrical  and 
general  engineers,  manufarturers  of  the  "  Uno ""  roaster,  &c.  First 
directors  are:  P.  Ji.  Bcnkert,  W.  Bcnn;tt  and  C.  P.  Bennett  Re'' 
Office  :   90,  Minories,  Tower  Hill.  F.  I.  " 


jf'/je  Edilorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8.  Bouverie  Street,  London,  E.C.i.  Telegrams  : 
Benbrotric.  Fleet,  London.     Tcleplwne  :   Citi/  9853  (4  lines). 

The  subscription  to  "  The  Electrici.vn"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  shoidd  he  received  un  the  Friday  preceding  date 
of  publication. 


Forty   Years  Ago. 

(The  Electrician,  July  .3,  1880.) 

"  The  Electric  Light," — (Extract  from  the  Leader)  :  "  The  greatest 
source  of  Ught  upon  this  earth  is  the  Sun."  That  is  the  paradox  Avith 
which  Mr.  Preece  startled  his  immense  and  fashionable  audience  in  the 
Albert  Hall,  when  he  delivered  his  memorable  lecture  on  the  Electric 
Light.  We  have  heard  the  sentence  called  a  "  bull,"  but  we  prefer  to 
call  it  a  paradox,  not  only  out  of  respect  to  Mr.  Preece,  but  because  it  is  a 
real  paradox.  A  little  consideration  will  show  that  all  our  sources  of 
light  upon  this  earth  may  be  ultimately  traced  to  the  solar  luminary. 

The  Te.mple  Libk.\ry. — We  understand  that  it  is  proposed  to  intro- 
duce the  electric  light,  but  as  yet  no  system  has  been  adopted. 

The  Electric  Light. — The  Siemens  system  of  lighting  has  been 
adopted  at  the  Holyhead  Harbour,  also  at  the  Victoria  Docks  Extension. 

University  College. — An  effort  is  being  made  to  secure  the  com- 
pletion of  the  college  buildings,  and  a  meeting  for  this  purpose  was  held 
at  the  Mansion  House  yesterday.  The  cost  of  the  work  of  completing 
the  buildings  is  estimated  at  £105,000,  a  part  of  which  has  been  sub- 
scribed, and  will  be  used  for  erecting  a  new  section  to  the  north  wing, 
which  it  is  hoped  will  be  ready  for  students  in  October  next. 

Earth's  Magnetic  Force. — The  report  of  the  Astronomer-Royal 
states  that  the  time  scales  for  the  declination,  horizontal  and  vertical 
force,  and  earth  currents  are  complete  to  the  end  of  1879,  and  the  base- 
line values  for  the  declination  and  horizontal  force  are  formed  for  1879, 
but  not  yet  laid  down  on  the  photograjihic  sheets.  The  dip  observations 
are  reduced  to  the  present  time,  and  the  deflection  determinations  of 
absolute  horizontal  force  to  the  end  of  1879.  The  following  are  the 
principal  results  for  magnetic  elements  in  the  year  1879:  Approximate 
mean  westerly  declination,  18  deg.  40  min.  ;  mean  horizontal  force,  3-911 
(in  English  units),  1-803  (in  metric  units) ;  mean  dip,  67  deg.  36  min.  5  sec . 
(by  9  in.  needles),  67  deg.  36  min.  54  sec.  (by  6  in.  needles),  67  deg.  37  min. 
47  sec.  (by  3  in.  needles). 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics "  : — Dinner  to  the  Pioneers  of  British  Aviation ; 
Lecture  :  "  Naval  Architecture  in  Aeronautics,"  by  Commander  Hun- 
saker,  U.S.A. 

"The  Cabinet  Maker": — "Colour  and  Form";  "Old  English 
Needlework  "  ;   and  "  17th  and  18th  Century  Tables." 

"  The  Chemical  Age "  :^"  Refractory  Materi  als  for  Chemical 
Purposes,"  Second  of  a  series  of  Articles  by  A.  B.  Searle  ;  and  "  Cold 
Vulcanization  of  Rubber,"  The  New  Peachey  Process. 

"  The  Fruit-Grower  "  : — "  Bird  Life  and  Food  Production  "  ;"  Science 
of  Botany  "  ;   and  "  Cold  Storage  of  Apples." 

"  The  Gas  World  "  : — "  A  Study  of  the  Refractory  Qualities  of  Fire- 
brick," Analyses  of  some  Gas  Companies"  Accounts  ;  and  "  Mositure  and 
Acid  in  Sulphate  of  Ammonia." 

"  The  Hardware  Trade  Journal  "  : — "  Steel  Wire  and  Wiredrawing  "; 
"  Hardware  and  Implements  at  the  Royal  Show"  ;  and  "  Iron  and 
Steel  Production." 

"  Ways  and  Means  "  : — "  Sport  for  the  Workers,"  by  The  Editor; — 
"  Commercial  Forestry,"  by  Anthony  Clyiie  ;  and  "  The  Causes  of  High 
Prices,"  by  John  Johnston. 


Prices  ol  Metals,  Chemicals,  &c. 

Tuesday,  June  29. 

Copper —  Price.  Inc.  Dec. 

Bestsolected per  ton  £101     0     0  —  — 

Electro  Wirebars £105     0     0  —  — 

H.C.  wire  basis per  lb.  Is.     '2^d.  —  — 

Sheet Is.     5|d.  —  |d. 

Pho^phor-hronze  Wire — 
Phosphor-bronze 

wire,  basis  „  Is.  ~ ^'^  —  A-d. 

Brass  60/40— 

Rod,  basis      ,  Os.   lOid.  —  — 

Sheet,  basis   „  Is.  3\d.  —  — 

Wire,  basis     „  Is.  3^d.  —  — 

Iron  — 

Cleveland  Warrants     per  ton  £11   1 7     (>  —  — 
Galvanised      steel 

wire,  basis  8  SWG          ..  £61     0     0  -  —  — 

Lead  Pig  — 

English  „  £34  10     0  —  £1   10     0 

Foreign  or  colonivl             ,,  32     0     0  —  15     0 

Tt/t-Incot    245     0     0  —  £11    10     0 

Wiro.basis    perlb.  0     3     3  —  Id. 


Snlatnmoniac. — Per  cwt.  110  3.-1053. 
Sulphur  (Flowers).- Per  tjn  £19. 
„       (Roll  Brimstone). — Per  ton 
il9. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton.  £8  Ss.  9d 


Copper  Sulphate. — Per  ton  £43 
Boric     Acid  (CrysUls)  — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £<^0 
Sodium  Bichromate. — Per  Ib.ls.lld. 
Sodium  Chlorale—PoT  lb.  ojd 


Rubb:'r.  —  V\n  rinc.  Is.  Ufd.;  plantation  1st.  lates,  Is.  lOjd.  per  lb. 
Shdlac.—T.'S.  Or.ui.jre,  080s. 

The  metal  prices  arc  supplied  by  British  Insulat.ed  &  Helsby  Cables 
Ltd..  and  the  rubber  i)rices  bv  W.  T.  Henley's  Telegraph  Works  Coy. 
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Notes. 


Electric  Railway  Contact  Systems. 

The  Paper  recently  read  on  "  Electric  Railway  Contact 
Systems  "  before  the  Institution  of  Electrical  Engineers,  by 
Sir  Philip  Dawson,  is  on  the  whole  reassuring,  as  showing  that 
methods  adopted  on  electric  railways  in  this  country  are  sub- 
stantially sound.  One  i)oint  of  interest  is  that  the  original 
designs  on  the  Brighton  railway  have  "  made  good,"  and  are 
still-  practically  the  same  as  initially  introduced,  whereas 
on  American  and  Continental  lines  the  principles  first  adopted 
have  been  deserted.  We  hope,  however,  that  this  is  to  be 
regarded  as  evidence  of  forethought  in  design,  and  not  merely 
as  an  instance  of  conservatism.  The  diagrams  relating  to  main- 
tenance of  the  overhead  line  work  are  instructive, as  shovving  the 
great  increase  in  cost  of  renewals  and  upkeep  since  the  war. 
Part  of  this,  no  doubt,  was  due  to  exceptionally  heavy  war 
traffic  and  adjustment  of  lines  to  abnormal  conditions,  and  it 
will  be  interesting  to  see  whether  the  figures  now  become 
stationary  or  diminish,  although  an  approach  to  those  originally 
prevailing  seems  most  improbable. 


The  Rail  Drop  Question. 

Several  interesting  conclusions  are  drawn — for  example, 
that  the  weai-  on  trolley  w-ires  is  practically  proportional  to 
the  current  collected,  and  is  negligible  when  no  current  is 
taken  ;  also  that  the  maintenance  of  catenary  wires  is  very 
substantially  increased  on  lines  where  both  steam  and  electric 
trains  are  run.  Sir  Philip  jwints  out  one  curious  anomalv- 
namely,  that  the  maximum  allowance  of  7  volts  drop  on  the 
earthed  return,  imposed  on  tramways,  is  also  applied  to 
railways  electrified  under  Parliamentary  powers  ;  whereas 
railways  not  so  situated  are  operated  on  rail  drops  exceeding, 
for  short  periods,  20  times  that  figure.  Either  the  B.O.T. 
requirement  is  unduly  severe,  or  there  must  be  on  some  railways 
an  amount  of  electrolysis  which  will  ultimately  lead  to  trouble. 
The  anomalous  position  in  this  respect  certainly  ought  to  be 
cleared  up.  Sir  Philip  does  not  attempt  any  comparison 
between  the  merits  of  conductor  rails  and  the  overhead  system. 
But  he  indicates  that  the  presence  of  a  charged  rail  near  the 
track  must  increase  the  cost  of  maintaining  the  permanent  way, 
and  men  employed  on  track  repairs  have  been  already  granted 
an  extra  2s.  a  week  in  view  of  the  presence  of  the  live  rail. 


Australian  and  American  Tramways. 

The  schoolmaster  turned  pupil  is  not  a  sight  that  can  ot- 
viewed  without  regret,  and  in  saying  this  we  do  not  refer  so 
much  to  the  recent  overseas  successes  at  lawn  tennis  as 
to  the  proceedings  at  the  annual  meeting  of  the  Tramways  and 
Light  Railways  Association.  For  on  the  latter  occasion,  as 
on  the  former,  we  were  made  acquainted  with  a  good  deal  of 
overseas  practice,  and  partook  forcibly  of  what  we  had  been 
too  slow  to  absorb  by  ourselves.  This  is  all  tht-  more  dis- 
tressing, for  in  tramway  practice,  no  less  than  in  lawn  tennis, 
we  were  the  pioneers.  Mr.  C.  J.  Spexcer,  who  was  the  ex- 
ponent of  American  practice,  pointed  out  the  advances  that 
have  been  made  in  the  United  States  in  car  design,  not  only 
in  the  way  of  comfort,  but  in  the  way  of  better  utilisation  of 
fioor  space,  and  in  the  avoidance  of  complication  by  the 
adoption  of  either  a  "  pay-as-you-enter  "  or  a  "  pay-as-you- 
leave  "  system  compared  with  the  almost  entire  lack  of  system 
in  this  country.  Such  an  arrangement  adds  not  only  to  the 
comfort  of  both  passengers  and  staff,  but  ensures  that  all  fares 
are  collected  ;  and,  incidentally,  reducos  labour  costs.  On 
all  these  counts,  such  in  arrangement  would  seem  well  worthy 
of  more  serious  consideration  in  this  country  than  it  has 
hitherto  received. 


The  National  Wage  in  Practice. 

Ix  Australia,  too,  similar  arrangements  are  being  adopted, 
to  the  general  benefit.  As  in  America,  after  the  usual  pre- 
liminary objections,  due  to  a  distrust  of  new  conditions,  it 
was  found  that  the  men  settled  down  to  their  work  without 
ilitficulty,  and  are  now  more  eager  to  do  their  turn  of  duty  on 
the  new  rars  than  on  the  old  ones.  The  recent  agitation  in 
favour  of  a  national  wage  has,  fortunately  for  the  tramway 
industry  of  this  country,  been  a  failure,  if  Mr.  Prixgle's  ex- 
periences in  Australia  may  be  taken  as  a  guide.  He  points  out 
that  the  lower  wage  in  country  districts  has  never  been  an 
injustice,  and  that  any  attempt  to  impose  a  national  wage 
can  only  bring  disaster,  and  not  benefit  in  its  train.  It  is 
interesting  to  note  that  in  both  Australia  and  America  the 
germ  of  the  Whitley  Council  idea  has  been  adopted  in  dealing 
with  industrial  disputes,  and  that  the  joint  councils  or  other 
similar  bodies  are  in  successful  working  order.  We  are  sure 
that  along  this  road  lies  the  solution  of  the  majority  of  our 
present  difficulties  with  Labour. 
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Coning  and  Corrugation. 

Mr.  Prixgle  also  deals  with  anothor  matter  to  which  too 
great  attention  cannot  be  given  by  those  concerned  in  the 
operation  of  tramway  undertakings.  This  is  the  coning  of  rail 
and  wheel  treads.  It  has  been  urged  by  Mr.  Pringle  himself, 
among  others,  that  both  rails  and  treads  should  be  fiat,  as 
coning  is  one  among  the  many  factors  that  seems  to  be  respon- 
sible for  corrugation.  Others,  including  Mr.  de  T.  Holt, 
consider  that,  as  the  majority  of  wheels  wear  to  a  certain 
l^rofile,  it  is  best  to  encourage  this  tendency  by  rolling  the  rails 
to  the  corresponding  profile.  Unfortunately,  it  is  not  always 
possible  to  separate  one  cause  from  the  other  in  a  series  of 
phenomena,  and  so  to  determine  exactly  what  its  effect  is  or 
how  that  effect  is  complicated  when  other  factors  are  intro- 
duced. We  agree  with  Mr.  Pringle  that  the  matter  requires 
careful  investigation,  and  we  hope  that  the  Kail  Standardisa- 
tion Committee  will  not  fail  to  make  tests  with  a  view  to 

increasing  our  knowledge  on  this  important  subject. 

• 

The  New  Electrical  Economies. 

Councillor  J.  G.  Graves,  of  Sheffield,  is  a  man  who  holds 
peculiar  views  on  the  proper  methods  of  charging  for  electricity 
used  for  power  purposes.  These  views  have  obtained  for  him  a 
succ&s  d'estime  (if  it  may  be  so  described)  which  rivals,  if  it 
does  not  exceed,  that  recently  accorded  to  Miss  Mary  Pick- 
ford.  However,  he  is  very  modest  about  it  all,  and  is  quite 
willing  to  be  convinced  of  his  errors  if  anyone  can  tell  him 
which  of  his  facts  are  disputed  and  which  of  his  arguments  can 
be  replied  to.  "  How  can  it  be  an  economic  crime,"  he  asks 
pathetically,  "  to  sell  equal  quantities  of  the  same  article  at 
the  same  price  ?  "  Now,  we  believe  that  in  the  time  he  can 
spare  from  directing  municipal  affairs  Mr.  Graves  conducts 
a  large  retail  business,  in  which,  no  doubt,  he  works  to  the 
golden  rule  of  selling  articles  for  what  they  will  fetch.  Unfor- 
tunately, that  rule  cannot  be  applied  to  electricity  supply. 
Or,  to  put  it*  another  way,  the  price  of  electricity  must  depend 
on  its  cost  of  production.  To  state  the  'case  very  simply,  so 
that  Mr.  Graves  can  understand  it,  it  has  been  found  that 
electricity  used  for  power  purposes  can  be  produced,  and 
therefore  sold,  for  less  than  current  produced  for  lighting. 
Doubtless  it  would  be  very  agreeable  for  Sheffield  and  other 
places  if  they  could  sell  the  same  amount  of  current  as  they  now 
sell  for  power  at  lighting  rates  ;  but  the  fact  is  they  cannot, 
though  Mr.  Graves  will  probably  refuse  to  believe  us.  Of 
course  his  scheme,  to  use  his  own  words,  is  not  impracticable, 
nor  is  it  perhaps  unreasonable  ;  but  it  is  certainly  unbusiness- 
like, and  it  is  also  unwise.  For  surely  he  must  realise  that  the 
man  who  buys  in  large  quantities  is  entitled  to  preference  over 
the  man  who  buys  in  small.  We  have  no  doubt  that  in  Mr. 
Graves'  own  business,  as  in  any  other,  tliat  rule  holds. 

m 

Performance  of  Contracts. 

Some  ])oints  of  great  im})ortance  were  considered  in  the  caee 
of  Hartley  v.  Hymans,  which  came  before  Mr.  Justice 
McCaruie  last  week.  The  action  raised  questions  which  are  of 
constant  recurrence.  The  principles  enunciated  apply  to  all 
engineering  and  commercial  contracts,  and  the  reserved 
judgment  gives  an  elaborate  exposition  of  the  law  upon  the 
subject.  The  defendant  ordered  from  the  plaintiff  a  large 
quantity  of  cotton  yarn,  weekly  deliveries  of  which  were  to  be 
made,  commencing  in  September  and  ending  in  November, 
1918.  Ainong  the  conditions  was  one  that  failure  to  deliver 
within  the  stipulated  time  rendered  the  order  liable  to  cancella- 
tion. The  first  delivery  (half  the  agreed  amount)  was  not  made 
until  October  26th.  The  defendant  made  repeated  protests 
against  the  delay,  and  urged  furtluT  deliveries,  which  continued 
to  be  made  until  February  27th  last.  On  March  4  the  defendant 
wrote  to  the  ])laintiff  that  if  his  client  cancelled  on  liim  he 


would  have  no  option  but  to  cancel  the  order  ;  on  March  10th 
he  sent  instructions  as  to  marking  the  goods,  but  on  March  13th 
he  abruptly  cancelled  the  order,  and  refused  to  accept  a 
consignment  sent  by  the  plaintiff. 

» — 
Liability  for  Breach  of  Agreement. 

On  these  facts  the  plaintiff  sued  for  breach  of  the  agreement, 
and,  as  the  damages  were  agreed,  the  only  point  was  as  to  the 
legal  liability  of  the  defendant.  Cases  on  the  sales  of  goods, 
especially  where  the  time  of  delivery  has  been  extended,  raise 
difficult  questions  of  fact  and  of  law.  AVhere  a  contract 
expresses  a  time  for  delivery,  the  question  is  one  of  construction 
only,  and  is  therefore  one  of  law  for  the  judge  ;  but  where  no 
time  is  mentioned  a  reasonable  period  is  implied,  and  what  is 
a  reasonable  time  is  one  of  fact  for  the  jury.  In  all  com- 
mercial contracts  time  is  deemed  to  be  of  their  essence,  and  the 
judge  so  held  in  the  present  case.  It  is  probable  that  the  defen- 
dant could  have  repudiated  the  contract  when  the  time  for 
delivery  had  expired.  However,  he  continued  in  correspon- 
dence with  the  plaintiff,  and  repeatedly  urged  delivery  long 
after  that  time,  implying  either  that  he  treated  the  old  contract 
as  still  subsisting,  or  that  he  wished  to  make  a  new  one.  The 
plaintiff  acted  in  this  belief,  and  therefore  we  believe  the  judge 
was  right  in  holding  that  the  contract  was  terminated  too 
abruptly  and  without  reasonable  notice.  From  the  corre- 
spondence he  inferred  a  new  agreement  that  the  original  contract 
time  should  be  extended — i.e.,  until  the  defendant  had  given 
notice  to  the  plaintiff  requiring  delivery  within  a  reasonable 
period.  Instead  of  taking  this  course,  the  defendant  cancelled 
the  contract  abruptly,  and  therefore  the  Judge  gave  judgment 
against  him  for  the  agreed  amount,  with  co.sts. 

♦ 

Higher  Technical  Education  in  Manch  ester. 

The  Manchester  Education  Committee  is  proposing  to 
take  a  step  which  will  have  a  very  damaging  effect  both  upon 
the  future  of  the  Manchester  College  of  Technology  and  upon 
higher  technical  education  in  Lancashire.  In  October  next 
it  is  proposed  to  limit  the  number  of  new  students  taking 
the  full  degree  course  in  technology  to  80,  together  with  30 
scholarship  students,  though  there  is  accommodation  for  about 
240.  It  is,  moreover,  intended  to  fill  the  vacant  places  with  a 
number  of  what  are  termed  "non-degree"  students,  i.e., 
boys  of  about  16  years  of  age,  who  only  intend  to  take  a  two- 
years'  course.  What  makes  this  more  strange  is  that  there 
is  no  lack  of  degree  candidates  for  admission  to  the  College. 


A  Retrograde  Step. 

The  Manchester  College  of  Technology,  which  has  deservedly 
acquired  an  excellent  reputation  for  the  high  character  of  its 
training,  is  one  of  the  leading  technical  institutions  of  the 
country,  and  if  the  course  suggested  is  adopted  it  will  lower 
its  status,  and  inflict  injury  on  the  cause  of  higher  technical 
education.  The  important  work  of  training  skilled  engineers 
and  chemists,  v.ho  are  wanted  for  the  industrial  development 
of  the  country,  will  be  abandoned  in  order  to  attempt  the 
education  of  boys,  the  majority  of  whom  will  be  incapable  of 
taking  full  advantage  of  the  higher  work  of  the  College.  We 
should  have  supposed  that  before  taking  such  a  retrograde 
step  the  Committee  would  have  been  guided  by  the  Principal 
of  the  College,  but  that  gentleman  has  been  publicly  censured 
because  of  his  opposition  to  it !  Some  of  the  members  cannot 
have  a  proper  appreciation  of  the  value  of  and  urgent  necessity 
for  a  sound  system  of  advanced  technical  education.  The 
standard  of  the  College  should  have  been  raised  rather  than 
lowered,  and  we  hope  that  the  City  Council,  which  has  hitherto 
had  a  good  reputation  for  its  educational  work,  will  reverse 
the  decision  of  its  Committee  and  allow  Principal  Garnett 
to  get  on  with  the  work  of  the  College  in  the  proper  way. 
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Mr.  Garcke  and  the  Bill. 

It  is  a  great  pity  that  a  man  of  such  undoubted  eminence 
in  the  electrical  industry  as  Mr.  Emile  Garcke  should  have 
attacked  the  policy  of  the  Government  with  regard  to  elec- 
tricity supply  in  the  way  that  he  did  at  the  annual  general 
meeting  of  the  British  Electric  Traction  Company  last  week. 
In  elTect  Mr.  Garcke  said  that,  while  the  Ehjctricity  (Hupjjly) 
Act  of  1919  was  not  a  perfect  piece  of  legislation,  it  at  any  rate 
removed  some  of  their  grievances,  but  that  this  good  in  it 
would  be  neutralised  if  the  amending  Bill  now  before  Parlia- 
ment were  to  be  pa.ssed.  That  Mr.  Garcke  should  have  taken 
up  this  attitude  is  the  more  unfortunate  as  it  ranges  him 
besides  those  interests  whose  opposition  to  the  Bill  is  not  based 
on  such  pure  motives  as  his.  He  represents  a  branch  of  the 
industry  which  has  been  very  badly  treated  in  the  past  ;  but 
this  is  no  time  for  dwelling  on  grievances,  and,  if  we  are  to 
progress  in  future,  such  considerations  must  give  way  to 
feelings  of  quite  a  different  kind.  It  will  not  be  long  before  all 
those  who  have  the  true  good  of  the  electrical  industry  at 
heart,  among  whom  Mr.  Garcke  must  certainly  be  numbered, 
will  come  to  recognise  this. 


The  B.E.T.'s  New  Development. 

The  recent  operations  of  the  British  Electric  Traction  Com- 
pany are  another  example  of  the  oft-repeated  tale  that  more 
work  was  done  than  ever  before,  but  at  a  less  profit.  The 
receipts  increased  by  £245,000,  but  the  expenses  increased  by 
£339,000,  so  that  the  working  balance  was  £94,000  less.  The 
relation  of  working  expenses  to  gross  receipts  was  74  per  cent., 
as  against  67  per  cent,  in  the  previous  year.  It  is  difficult  to 
see  how  trading  can  be  carried  on  at  all  under  such  conditions. 
Again,  there  has  been  a  falling  away  of  profits  on  the  London 
undertakings  with,  as  far  as  can  be  ascertained,  an  increased 
profit  on  the  provincial  undertakings  since  1913.  This  is 
probably  due  to  conditions  in  London,  where  a  number  of  com- 
petitive services  operate  in  a  way  which  produces  a  minimum 
of  good  to  themselves  without  very  much  assisting  the  demand 
of  the  public  for  better  facilities.  It  is  interesting  to  note  that 
the  company  are  so  disgusted  with  the  political  environment 
of  the  tramways  and  electricity  supply  industries  that  they 
have  determined  to  extend  their  enterprise  by  entering  the 
Tanks  of  those  who  produce  cinematograph  pictures.  One 
unfortunate  result  of  this  policy  is  the  resignation  of  Mr. 
Garcke  from  the  chairmanship.  Doubtless  all  the  pros  and 
cons  attendant  on  the  development  of  the  new  activity  have 
been  weighed,  and  the  company  doubtless  feel  that  they  are 
doing  the  right  thing,  though  we  feel  it  is  a  pity  that  such  a 
step  should  be  necessary. 


Increase  of  Electricity  Charges. 

By  a  singular  irony  of  fate,  sec.  32  of  the  Electric  Lighting 
(Clauses)  Act  of  1899,  which  was  intended  as  a  safeguard  for 
consumers  against  excessive  charges  for  electrical  energy  by 
supply  companies,  is  now  to  be  apj^lied  by  the  companies,  who 
find,  owing  to  post-war  difficulties,  that  it  is  necessary  to 
increase  the  statutory  prices  set  out  in  their  provisional  orders. 
The  section  in  question  relates  to  maximum  prices,  and  pro- 
vides means  for  a  periodical  revisfon  of  a  company's  charges. 
Though  the  suggested  procedure  may  be  justifiable,  and  of 
service  to  some  provincial  companies,  we  think  that  neither  the 
Ministry  of  Transport  nor  the  Electricity  Commissioners  can 
€xceed.  the  limits  of  increase  permitted  by  the  Statutory  Under- 
takings (Temporary  Increase  of  Charges)  Act  of  1918.  It  will 
be  remembered  that  this  Act  only  permits  an  increase  of  50  per 
cent,  to  local  authorities,  whilst  in  the  case  of  a  company  it  is 
limited  to  what  is  sufficient  to  pay  a  dividend  on  the  ordinary 
shares  or  stock  of  three-quarters  of  the  standard  or  maximum 
rate  of  dividend  prescribed  for  the  undertaking,  or  at  three- 
quarters  of  the  pre-war  rate  of  di\ddend,  whichever  is  the  lower. 


Suggested  Procedure  Inadequate. 

The  Acts  of  the  power  companies  are,  we  believe,  sufficiently 
elastic  to  cover  their  difticultie.H,  but  many  of  the  companies 
which  are  operating  under  provisional  orders  had  not  reached 
a  divid<'nd  paying  basis  in  1914,  or,  if  they  had.  they  paid  such 
a  small  return  on  the  ordinary  capital  that  three-quarters  of 
it  would  be  quite  inadequate  under  pre.sent  circunLstances. 
Further,  in  the  majoritv  of  ca.ses  onerous  agreements  were 
scheduled  to  the  provisional  orders,  and  the  companies  find  it 
difficult  to  get  a  rea.sonable  modification  of  the  term.s  of  these 
agreements.  The  situation  in  regard  to  tramway  under- 
takings has  been  fairly  met  by  the  Tramway.s  (Temporary 
Increase  of  Charges)  Act  of  thi.s  year,  and  we  think  that  the 
difl&culties  of  electric  supply  companies  can  only  be  removed 
by  a  similar  measure.  Some  figures  which  we  give  on  another 
page  of  this  issue  show  how  disastrous  the  condition' of  some 
of  these  undertakings  is.  Ingenious  attempts  to  evade  or  to 
extend  the  plain  effect  of  an  Act  of  Parliament  may  be  the 
subject  of  admiration  by  some,  but  we  prefer  the  more  straight- 
forward course  of  modifying  an  Act  by  pa.ssing  an  amending 
Act.  We  believe,  therefore,  that  the  time  has  come  for  the 
Electricity  Commissioners  to  promote  a  Bill  to  give  supply 
companies  facilities  to  run  their  undertakings  on  a  proper  com 
mercial  basis,  and  to  enable  them  to  pay  a  fair  return  on  their 
capital. 

Tramway  Orders  for  Increased  Fares. 

In  the  case  of  tramways,  the  Minister  of  Transport  has  power 
to  make  interim  Orders  increasing  the  statutory  maximvim 
charges  by  such  amount,  not  exceeding  100  per  cent.,  and 
subject  to  such  conditions  as  he  thinks  proper.  To  a  recent 
Order  affecting  the  Rochdale  Corporation  tramways,  the 
Minister  attached  a  condition  which  we  would  like  to  see 
applied  to  all  municipal  undertakings,  whether  tramways, 
electricity  supply,  gas  or  other  public  service.  After  setting 
out  certain  increases  in  fares,  the  order  goes  on  to  stipulate 
"  that  no  surplus  revenue,  after  paying  the  working  expenses 
of  the  undertaking  and  providing  for  interest  and  sinking  fund 
payments,  shall  be  carried  to  the  credit  of  the  borough  fund  or 
applied  in  relief  of  rates  until  the  Corporation  shall  have  made 
such  provision  for  repairs  and  renewals  as  the  Minister  may 
approve."  During  the  war  it  was  impossible  to  maintain  the 
rolling  stock  and  permanent  way  in  an  efficient  condition,  and 
there  is  still  much  to  oe  done  before  the  1914  standard  is 
reached.  In  fact,  little  progress  has  been  made  in  wiping  off 
the  arrears  of  repairs  owing  to  the  shortage  and  high  p.  ices  of 
materials,  the  advances  in  wages  and  other  causes.  Though 
the  operation  of  the  Rochdale  Order  is  limited  to  six  months, 
we  think  the  condition  will  do  some  good,  and  we  would  gladly 
see  the  operation  of  the  principle  extended. 


Electricity  Supply  Special  Orders. 

The  draft  Rules  of  the  Electricity  Commissioners  governing 
applications  for  special  Orders,  which  replace  the  old  Pro- 
visional Electric  Lighting  Orders,  will  introduce  a  simpler  and 
more  expeditious  procedure  for  obtaining  authority  to  distri- 
bute electricity  in  a  district  or  for  acquiring  land  for  the 
purpose  of  a  generating  station.  Hitherto  applications  could 
only  be  made  at  a  certain  time  of  the  year,  and  much  unne- 
cessary time  and  energy  were  wasted  in  giving  notice  to  local 
authorities.  In  future  an  application  for  a  Special  Order  ma 
be  n\ade  at  any  time,  but  notice  of  the  intended  application 
must  be  advertised  once  in  a  local  newspaper  and  once  in  the 
'■  London  (Edinburgh  or  Dublin)  Gazette."  On  or  before  the 
date  of  the  first  publication  of  the  advertisement,  which  must 
contain  the  usual  particulars  of  the  applicants,  area 'of  supply, 
&c.,  written  notice  of  the  intended  application  must  be  served 
on  any  joint  electricity  authority  and  on  any  company  or 
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person  with  statutory  powers  to  distribute  electricity  within 
the  proposed  area,  and  where  it  is  proposed  to  acquire  land  for  a 
generating  station  notice  must  be  given  to  the  owner  and 
occupier,  and  also  to  the  owners  and  lessees  of  any  land  within 
300  yds.  of  the  site.  In  this,  as  well  as  in  the  conditions  as  to 
the  contents  of  the  draft  Order  and  the  deposits  to  be  made  at 
the  office  of  the  Commissioners  the  existing  practice  is  mainly 
followed.  A  sum  of  £35  aviU  still  be  paid  to  cover  ordinary 
expenses,  but  copies  of  the  draft  Order  will  now  cost  2s.  each. 


Procedure  on  Objections- 

Objkctkjxs  to  the  grant  of  an  Order  must  be  made  to  the 
Commissioners  within  thirty  days  of  the  first  publication  of 
the  advertisement  or  of  any  notice  served  under  the  Rules, 
but  the  month  of  August  is  not  to  be  included  in  this  period. 
Special  orders  have  to  be  laid  before  each  House  of  Parliament 
for  a  period  of  not  less  than  30  days  during  which  that  House 
is  sitting,  and  do  not  come  into  force  until  approved  by  a 
resolution  passed  by  each  House.  In  normal  times  Parliament 
sits  only  from  about  the  middle  of  February  to  the  end  of 
July,  so  that  the  effective  time  for  obtaining  an  Order  is  reduced 
to  less  than  five  months  in  the  year.  We  also  observe  that  the 
draft  Order  must  incorporate  the  provisions  contained  in  the 
schedule  to  the  Electric  Lighting  (Clauses)  Act  of  1899,  and  as 
clause  81  of  the  schedule  states  that  undertakers  are  not  to 
be  exonerated  from  any  indictment,  action  or  other  proceedings 
for  nuisance,  this  is  distinctly  unfortunate,  for  we  believe  that 
the  time  has  come  when  all  generating  stations  which  supply 
or  distribute  electricity  for  public  purposes  should  be  freed 
from  this  serious  disabilitv. 


thermal  units  instead  of  the  present  charge  by  volume.  This 
is  a  change  which  we  have  long  advocated,  and  it  is  particularly 
necessary  now  that  the  gas  produced  is  more  and  more  used  for 
heating  and  industrial  purposes,  and  less  for  lighting.  Gas 
companies  will  in  future  declare  the  calorific  value  of  the  gas 
they  intend  to  supply,  and  the  charges  will  be  based  on  a  unit 
of  100,000  B.Th.U.,  a  repayment  being  allowed  if  the  declared 
standard  is  not  kept  within  5  per  cent.  The  chemical  com- 
position of  the  gas  will  also  be  under  control,  and  the  burners 
in  use  must  be  altered  or  replaced  so  as  to  enable  the  gas  sup- 
plied to  be  burnt  safely  and  efficiently.  If  the  Bill  passes,  it 
would  seem  that  all  statutory  undertakings  will  be  selling  on  a 
heat  basis,  though  why  this  should  not  apply  also  to  non- 
statutory undertakings  is  not  quite  clear.  As  with  the 
Electricity  Act,  so  with  this  Bill,  the  main  discussion  is  likely 
to  range  round  the  financial  clauses,  and  in  that  matter  we 
wish  gas  engineers  all  the  success  they  deserve.  At  any  rate,. 
they  cannot  be  said  to  be  profiteers  ;  indeed,  it  has  been  rather 
the  other  way. 


Next  Winter's  Coal  Supply. 

The  managers  of  our  electricity  supply  undertakings  had 
quite  enough  anxiety  last  winter  with  regard  to  coal  supply  to 
wish  to  repeat  those  experiences  during  the  forthcoming 
months.  The  effects  of  control  were  such  that  the  quality  of 
the  fuel  was  poor  and  its  delivery  uncertain.  With  the 
removal  of  control  it  was  hoped  that  matters  would  improve, 
and  that,  except  for  the  price,  something  approaching  pre-war 
conditions  would  obtain.  In  a  letter  in  a  recent  issue  of  "  The 
Times,"  Mr.  Edward  Smallwood,  Chairman  of  the  Coal 
Merchants'  Federation  of  Great  Britain,  deplores  such  optimism, 
pointing  out  that  the  general  impression  that  coal  will  shortly 
be  still  further  reduced  in  price  is  unjustifiably  causing  house- 
holders, gas  companies  and  other  large  consumers,  to  hold 
back  the  orders  necessaryto  replenish  stocks.  Last  winter  was 
an  exceptionally  mild  one,  and  Mr.  Smallwood  thinks  that, 
had  this  not  been  the  case,  there  would  have  been  disaster. 
And  as  there  is  little  chance  of  next  winter  being  so  mild,  and 
the  demand  for  coal  is  continually  increasing,  unless  the 
necessary  supplies  of  fuel  are  secured  now,  large  users  especially 
may  be  placed  in  serious  difficulties  owing  to  a  breakdown  of 
our  already  overstrained  transport  facilities,  if  for  no  other 
reason.  Mr.  Smallwood  is  inclined  to  think  that  there  is  no 
hope  of  lower  prices,  and  though,  considering  the  quarter  from 
which  this  idea  emanates,  we  may  be  forgiven  for  receiving 
this  opinion  with  a  certain  amount  of  diffidence,  the  state  of 
things  to  which  he  calls  attention  is  one  worthy  of  close  con- 
sideration and  further  examination. 


The  Gas  Regulation  Bill, 

The  gas  industry  are  enjoying  all  the  pleasure  which  is  and 
has  been  for  the  past  twelve  months  our  own  lot  of  discussing 
the  provisions  of  a  new  Bill  for  regulating  their  affairs.  The 
new  measure  provides  for  the  repeal  of  the  old  Acts  requiring 
undertakers  to  provide  gas  on  a  basi.,  of  illuminating  power  or 
calorific  value,  and  substitutes  a  system  of  charging  based  on 


Electricity  Supply  in  Paris. 

The  position  of  electricity  supply  in  Paris  is,  as  we  have 
often  pointed  out,  not  unlike  that  which  we  at  present  enjoy 
in  London.  There  are  a  number  of  small,  relatively  inefficient 
generating  stations,  which  deliver  energy  at  a  pleasing  variety 
of  pressures  and  frequencies.  Before  the  war  a  scheme,  of 
which  we  gave  details  in  The  Electrician,  had  been  put  in. 
hand  for  the  modernisation  of  these  arrangements.  Hostilities, 
of  course,  prevented  its  development,  but  now  unification  and 
linking-up  is  more  than  ever  necessary,  for  in  Paris,  as  else- 
where, the  demands  for  electricity  have  abundantly  increased 
during  the  past  five  years.  We  are,  therefore,  glad  to  learn, 
from  the  "  Electrical  World  "  that  plans  have  been  completed 
which  will  allow  a  great  improvement  in  present  conditions  to 
be  made.  This  will  include  the  erection  of  at  least  one  statioa 
of  capital  size.  In  case  it  may  be  thought  this  is  rather  a 
roundabout  way  of  obtaining  news,  we  hasten  to  add  that  the 
station  in  question  has  been  designed  and  is  to  be  built  by 
Americans.  A  site  for  this  purpose  has  been  chosen  on  the 
Seine,  close  to  the  centre  of  the  city,  where  it  will  be  possible 
to  erect  a  power  station  with  a  capacity  of  200,000  kw.  As  a 
beginning,  seven  35,000  kw.  turbo-alternators  will  be  installed, 
supplying  current  at  a  pressure  of  60,000  volts  and  a  frequency 
of  50.  These  turbines  will  be  supplied  with  steam  at  a  pressure 
of  325  lb.  and  at  320°F.  superheat.  Owing  to  the  unfavourable 
rate  of  exchange,  a  good  deal  of  the  plant  will  be  built  outside 
the  United  States.  It  would  be  interesting  to  know  whether 
any  of  the  orders  will  come  to  this  country.  There  should  be 
some  contracts  that  would  be  worth  havang. 


A  Large  Electrical  Combine. 

The  pooling  of  interests  by  electrical  firms  does  not  seem  ta 
be  confined  to  this  country,  for,  according  to  a  recent  announce- 
ment in  Germany,  an  arrangement  is  about  to  be  entered  into- 
between  the  AUegemeine  Elektricitats  Gesellschaft  and  the 
Felten  and  Guilleaume  Company.  For  some  years  there  has 
been  a  close  working  relationship  between  these  two  firms, 
which  is  to  be  made  still  closer  by  an  interchange  of  shares. 
In  pre-war  days  an  outstanding  feature  of  the  German  elec- 
trical industry  was  the  policy  it  followed  of  permeating  con- 
cerns originally  or  nominally  owned  by  interests  established 
in  other  countries.  It  is  obvious  that  such  a  policy,  however 
good  it  may  have  been  for  the  Germans,  was  not  ultimately 
beneficial  for  the  countries  concerned,  as  many  British  and 
French  undertakings  learned  to  their  cost.  Nowadays  the 
pendulum  seems  to  have  swung  in  the  other  direction,  for  it  is 
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•stated  that  a  group  of  non-German  financiers  has  now  a  con- 
siderable interest  in  the  Felten  and  Guilleaume  concern.  The 
present  amalgamation  is  directed  to  counteract  th»^se  interests, 
and  it  would  be  as  well  if  electricul  (engineers  in  this  country 
noted  what  is  being  done  and  profited  by  the  example.  At 
some  time,  not,  perhaps,  just  at  present,  we  shall  be  again 
competing  with  Germany  in  the  world's  markets.  It  will  help 
us  if,  as  it  should  be,  the  British  KIcctrical  Industry  is  wholly 
British. 


The  New  Railway  Policy. 

The  Ministry  of  Transport  and  the  policy  which  its  exi.stence 
implies  are  receiving  so  much  attention  from  so  many  diflerent 
•quarters  that  the  plain  man  may  be  forgiven  if  he  feels  a  little 
bewildered,  and  if  he  finds  it  increasingly  difficult  to  winnow 
what  is  well-considered  criticism  from  what  is  little  more  than 
political  rancour.  Railways  interest  an  electrical  engineer 
in  two  ways.  He  desires  to  have  himself,  his  family,  his 
employees  and  the  goods  which  he  makes  and  consumes  carried 
expeditiously  and  comfortably  at  the  lowest  possible  cost. 
He  aLso  feels  that  all  these  benefits  will  be  realised  more  econo- 
mically, especially  as  regards  suburban  passenger  and  goods 
traffic,  if  steps  are  taken  to  put  in  hand  well-thought-out 
schemes  of  electrification.  He  is  therefore  anxious  to  know 
the  effect  of  the  establishment  of  a  Ministry  of  Transport,  and 
whether  its  policy  is  likely  to  improve  our  present  conditions 
or  otherwise. 

The  Effects  of  Competition. 

Until  1914  competition  between  the  railway  companies  was 
•encouraged.  Whatever  the  effect  of  this  policy  on  the  fortunes 
of  the  companies  themselves,  there  is  no  doubt  that  it  benefited 
the  consumer.  Fares  actually,  if  not  nominally,  were  low, 
trains  were  speedy  and  the  service  was  generally  efficient. 
If,'on  the  other  hand,  there  was  a  good  deal  of  overlapping, 
if  some  of  the  undertakings  were  not  financially  sound,  and  if 
cut-throat  competition  brought  its  disadvantages,  the  balance 
was  so  preponderatingly  in  favour  of  the  consumer  that  sug- 
gestions for  improvements  of  their  lot  by  the  companies 
received  scant  sympathy.  Nationalisation  was  looked  upon 
as  a  policy  of  cranks,  and  even  arrangements  made  between 
two  or  more  companies  to  bring  about  more  efficient  working 
were  frowned  upon  by  the  legislative  authorities.  Meanwhile, 
the  consumer  enjoyed  a  service  such  as  it  is  highly  probable 
he  will  not  see  the  like  of  again. 

Nationalisation  and  the  Ministry  of  Transport. 

But  the  war  has  wrought  a  great  change  in  our  ideas  of 
railway  administration  ;    and  in  no   quarter  is  the   change 
greater  than  among  those  who  administer  us.     If  rumours  are 
"to  be  believed,  nationalisation  had  actually  been  decided  upon, 
so  that  with  one  fell  swoop  competition  would  have  been 
removed,  and  all  the  railway  systems  in  the  country  brought 
under  one  management.     But  as  a  nation  we  are  against 
nationalisation,  and  with  such  strong  examples  of  how  things 
should  not  be  done  as  the  Post  Oflice,  the  Admiralty  dock- 
yards and  the  military  arsenals  it  is  not  much  wonder.     The 
scheme,  therefore,  met  with  great  opposition,  and  it  has  now 
been  decided  that  the  railways  are  to  be  handed  back  to  their 
•original  proprietors,  with  the  Ministry  of  Transport  in  control 
instead  of  in  command  ;  but  with  the  very  vital  difference  that 
emiiloyees  and  users,  as  well  as  shareholders,  are  to  be  given 
a.  say  in  the  management.     That  is,  maiuigement  will  no  longer 
depend  solely  on  ownership — an  alteration  the  effect  of  which 
it  is  difficult  to  foresee.     The  statement  which  is  now   being 


reiterated  that  a  Ministry  of  Traniii>ort  i»  no  longer  required, 
therefore,  seems  at  first  sight  both  [M-Ttmcnt  and  unanswerable 

excej)t  in  one  way. 

TjfK  Po.sitio.v  ov  the  Railway  Compaxifs. 

Matters,  however,  are  not  quite  so  simple  as  they  seem,  for 

the  railway  coinpani»*s  are  not  in  the  .samf  condition  as  they 
were  in  1914.  Comj)lieat«-d  agreements  with  regard  to  main- 
tenance charges,  abnormal  wear  and  tear,  dilapidations  and 
receipts  have  been  put  in  force  during  the  war,  and  are  still  in 
force,  the  sum  involved  being  estimated  at  some  £50'i,<J0<),000. 
The  war  has  also  meant  that  new  work  has  liad  to  be  jxjst- 
poned,  and  must  now  be  carried  out  at  a  greatly  enhanced  cost. 
Fresh  capital  mu.st  therefore  be  raised  at  a  time  when  the  com- 
panies can  only  offer  a  po.ssible  return  o'  2J  per  cent.,  as  against 
a  certain  7  per  cent,  obtainable  elsewhere.  To  obtain  this 
capital,  which  is  vitally  essential  if  the  railways  are  to  do  the 
work  required  of  them.  Government  aid  is  therefore  necessary, 
and  some  Government  control  over  the  ex|)enditure  follows 
as  a  matter  of  course.  This  applies  equally  whether  the  capital 
is  employed  for  widening  works  or  for  electrification  and  pre- 
dicates a  consideration  as  a  whole  of  the  extensions  proposed 
to  determine  their  effect  on  the  communication  of  the  countrj'. 
The  whole  problem  is  really  analogous  to  tho.se  with  which 
electricity  supply  is  now  involved,  with  the  Mini.stry  of  Trans- 
port in  the  place  of  the  Electriciy  Commi-ssioners.  To  say  that 
all  this  very  important  work  could  be  done  by  the  old  Railway 
Department  of  the  Board  of  Trade  is  to  mistake  the  function  of 
that  somewhat  fossilised  institution,  and  to  underrate  the  part 
that  expert  knowledge  can  play  in  developing  the  railway 
communication  of  the  country. 

Grouping  and  Electrification. 

The  suggested  grouping  of  the  various  railway  companies  is, 
therefore,  a  step  in  the  right  direction.  It  certainly  has  advan- 
tages when  the  vital  question  of  electrification  comes  to  be 
considered.  For  no  electrification  scheme  can  be  carried  out 
without  fresh  capital,  and,  as  we  have  shown  above,  to  raise 
.  fresh  capital  will  be  difficult  without  Government  assistance. 
Apart  from  this,  in  order  to  avoid  confusion,  some  central 
body  charged  with  the  duty  of  laying  down  an  authoritative 
policy  is  essential.  We  hope  that  this  will  be  possible  when 
the  Traction  Committee  now  sitting  has  issued  it^  report. 

That  it  is  necessary  will  be  obWous  when  we  point  out  that 
the  southern  group  of  railways  contains  two  companies  which 
have  already  carried  out  electrification  schemes  on  different 
systems,  while  the  third  has  a  scheme  fully  worked  out.  which 
probably  differs  in  certain  particulars  from  both  the  other  twu. 
Though  absolute  uniformity  in  electrification  schemes  is 
perhaps  unnecessary,  three  methods  of  operation  and  three 
policu's  in  one  group  is  carrying  individuality  a  little  too  far. 
The  urgency  of  this  question  is  evidenced  by  the  amiounce- 
ment  that  the  Loudon  &  South-Western  Railway  have  ]^>ost- 
poned  the  electrification  of  their  Guildford  and  Leatherhead 
lines. 

A  Ministry  of  Transport  will  therefore  have  its  uses.  Never- 
theless, it  must  be  admitted  that  the  Ministry  over  which  Sir 
Ekic  Geddes  presides  is  designed  on  over-generous  lines,  and 
is  not  required  in  its  present  form  now  that  nationalisation  has 
been  dropped.  And  while  the  old  Railway  Department  of  the 
Board  of  Trade  would  be  insufficient  for  the  work,  some  body 
midway  in  splendour  and  extent,  but  higher  in  efficiency  than 
eitlier,  might  surely  be  devised  to  do  this  important  national 
work.  This  department  should  as  far  as  possible  be  confined 
to  a  consideration  of  technical  questions,  and  dealings  with 
labour  should  certainly  be  handled  by  a  Whitley  Council,  or 
some  similar  bodv  with  like  aims. 
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Electric  Winding  Engines  and  Mine  Hoists. 


Bv     H,     H.     BROUGHTON. 

(Continued from  Vol.  LXXXI^..,  paye  615.) 


The  reader  who  has  taken  the  trouble  to  work  out  for  him- 
self the  last  two  examples  will  now  welcome  the  opj^ortunitj 
of  testing  his  knowledge.     To  enable  him  to  do  so,  we  give 
below  a  summary  of  the  calculations  leading  to 
the    determination  of   the   torque   diagram  for  a 
complex  compound  shaft.     The  torque  diagram  is 
the  key  to  the  winder  problem  and,   as  we  shall 
presently  show,  the  determination  of  the  constants 
of  the  electrical  equipment  is  simple   arithmetic 
and  nothing  else.t 

Example. — Data  are  given  below  of  a  10,000 
lb.  rock  hoist  for  a  complex  compound  shaft 
shown  in  Fig.  26.  It  is  required  to  find  the 
resultant  total  torque  diagram  for  each  of  the 
following  winding  conditions  : — 

(a)  Balanced  winding  from  full  depth  ; 

(b)  Balanced  winding  in  the  vertical  portion  of 
the  shaft. 
Given  : 

Rock 10,000  lb. 

Skip    6,000  1b. 

Shaft  (Fig.  26)  UllVuT-fu^^-    r      , 

^     °        '  \3,.?00  ft.  +  o2ft.  mclined. 

Rope  1|  in  dia.  ;  3-55  lb.  perft. 

Output  per  hour  1 94  tons  from  full  depth. 

Maximum  speed   2,000  ft.  per  min. 

Speed  round  bend    1 ,000  ft.  per  min. 

Drums.— Twin  cylindrical,  14  ft.  dia. ;  WR\/g  =  138,000. 

Sheaves .". WB^!g=n,O0O. 

Loading  time    20  sec. 

Motor. — Three-phase,  50-cycle,  360  revs,  per  min. 

Approximate  Output  of  Motor. — Had  the  wind 
to  be  made  at  a  uniform  speed  of  2,000  ft.  per 
min.,  it  would  take  (3,300+  52 +  875) +2,000= 
2-11  min.  =  126-8  sec.  to  raise  the  skip  from  the 
bottom  of  the  inclined  shaft  to  the  surface. 
During  this  time  a  nett  load  of  10,000  lb.  would 
be  lifted  a  vertical  distance  of  (2,120+875)  = 
2,995  ft.  Hence,  assuming  that  the  motor  output 
is  twice  that  expended  on  the  load, 

p    1.  1,1    XTT)     f       .        10,000x2,995     ^ 

-Probable  H.P.  of  motor= — —   .x  2 

126-8x550 

=  860, 

and  the  rotor  of  such  a  motor  will  have  an  inertia    ^Q 
{WR^-^fj)oi  about  960     . 

Drum  Speed.— The  drum  being  14  ft.  in  dia- 
meter, and  the  maximum  rope  speed  2,000  ft. 
per  min.,  it  follows  that  the  maximum  speed 
of    the     drum  =  2,000  +  Hti  =  45-5     revs,     per 

*  Copyright.     All  rights  reserved. 

t  Prol^ibly  the  mining  engineers  who  are  reading  these 
articles  have  already  recognised  the  truth  of  this.  For 
reasons  best  known  to  himself  the  electrical  manufacturer 
claims  that  the  sohitit)n  of  the  winder  j)roblem  necessitates 
highly  technical  and  expert  knowledge.  Simple  arith- 
metic, elementary  .science  and  a  ten-inch  slide  rule  form  the 
necessary  equipment. 


min.,  and  the  gear  ratio,  therefore,  is  360+45-5=7-9  to  1.     A 
gear  ratio  of  8  to  1  will  be  used. 

Sub-division    of    Cycle.— For   balanced    hoisting    from    full 


FlO.    25. — UXBALAXCED    ROPE    PCLL. 


Table  JX.—Rope  Pulls 

in  Different  Sections  of  Shaft. 

IV  =  weight  of  rope- 

=  3-55 /A. 

per  ft.       W^=v;eight  of  skip= 

=  6,000  lb. 

\\'  =  weight  of  rock 

=  10.000  lb. 

Section  of  Shaft              

a 

b               c 

d 

e 

f 

9        i 

h 

i 

1        ^" 

/ 

Length,  '       

ft. 

300 

400  ■         400 

220 

550 

200 

700 

170 

360 

1      53 

875 

Inchnati(m,  0 

cleg. 

43 

42 

41 

40 

39 

38 

34 

32 

30 

1      (60) 

90 

Sin  8              

0-68 

0-67 

0-66 

0-64 

0-63 

0-62 

0-56 

0-63 

0-5 

1     0-87 

10 

Time  to  travense,  "  A  ' 

sec. 

16 

12-02 

17-29 

6-6 

16-5 

(■) 

21 

51 

13-3 

318 

37 

-D" 

.sec. 

18 

12 

17-68 

6-56 

16-5 

ti 

21     : 

51 

12-55 

3- 18 

35-25 

Pull  due  to  rojie  — //•/  sii 

lO lb. 

724 

9.-)7 

933 

r)22 

1.230 

440 

1.386     1 

321 

638 

163 

3.100 

Pull  due  to  ••  A  ■'  .skip  = 

(ir,+  ir)sinO  ... 

1 0,900 

10.700 

10..").")0 

10.200 

10,100 

9.900 

8,970 

8,500 

8,000 

(14,000) 

16.000 

l>^J^ll  due  to  "  D  "  8kip  = 

=  (lysine 

4,070 

4,020 

3,910 

3,850 

3,780     j 

3,720 

3,360 

3,190 

3,000 

1    (5,200) 

6,000 
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depth  an  hourly  output  of  94  tons,  at  10,000  lb.  per  wind, 
corri'S])onds  to  94x2,240-flO,0(X)^21-l  winds  per  hour  each 
of  3,600;  21-1  =  171  sec.  duration.  Hence,  under  these  con- 
ditions, the  nett  winding  tinu;  avuilable^lTl  — 20=  151  sec. 
.\fter  preliminary  trials,  ;inri  hearing  in  mind  that,  in  rounding 
the  bend,  the  speed  is  reduced  to  1,000  ft.  per  min.,  the  cycle 
is  sub-divided  as  follows  : — 


P  riod. 


Duration, 
sec. 


Distance  travelled,  ft. 


During 
period. 


Since 
beginninj;. 


7 
8 

<) 
II) 
11 


Initial  acceleration    .. 

First  con.stant  speed 

Ketardation    

Reduced     sfiecd,     "  I) " 

round  licnd 

Re -acceleration 

Second  constant  speed  ... 

Retardation    

Rcducetl     speed,     "  A  "' 

round  Ix-nd 

Re-acceleration 

Third  conatant  speed     ... 
Final  retardation  


skip 


14     - 
13-25 

8 

:m8 


.18-41 
10 
3-18 


233-3 

441-7 
2L)0 
.-).•} 

17.-) 

1,947 
2.)0 
53 

175 

400 
300 


233-3 
H75 
875 
928 

1,103 
.'{.(). -)0 
3,300 
3,353 

3,528 
3,928 
4,228 


Total  =  154  sec. 

Plotting  distance  and  time  we  obtain  the  curve  shown  in 
Fig.  25  (a),  and  immediately  below  this  curve  is  plotted  the 
speed-time  curve.  Fig.  25  (6).  From  these  two  curves, 
knowing  the  weight  of  the  rope  and  the  length  and  inclination 
of  each  section**,  of  the  shaft,  it  is  possible  to  determine  the 
unbalanced  pulljdue  to  the  ropes' at  every  instant  throughout 
th  e  wind. 


Particulars  of  Inclined  Portions  of  Shaft. 


Section, 

Length. 

Inclination 

(cc) 

300  ft. 

43" 

(b) 

400  " 

42" 

(c) 

400  " 

41" 

(d) 

220" 

4C° 

(e) 

550  " 

39" 

(f) 

200  " 

38" 

(9) 

100  ' 

34" 

(h) 

170  " 

3Z" 

(i) 

360  " 

30° 

Fig.  2(). — P.\KTRrL.\us  of  Compouxd  S.iaft. 

/?o/)e  Full. — Referring  to  Fig.  25  (c),  start  at  the  origin  O 
and  mark  off  along  Ox  the  tinu»  taken  by  the  ascending  skip 

to  traverse  each  section  («) (0  of  the  shaft.     Along  Oij 

mark  off  the  rope  pull  due  to  each  section  of  the  rope.  Tlie 
times  and  pulls  referred  to  are  set  out  in  Table  IX. 

Projecting  vertically  and  horizontally,  and  correcting  for 
acceleration,  slow-down  and  retardation,  in  the  manner 
already  described,  we  get  the  distorted  sloping  line  Ox\.  Any 
vertical  intercept  between  this  line  and  the  ba.se  \ii\  represents 
the  pull  due  to  the  rope  on  tlie  ascending  side. 

In  like  manner  the  ro])e  pull  on  the  descending  side  is  deter- 
mined. This  is  represented  by  the  line  \ix  on  the  base  ^.r,,  and, 
as  before,  the  vertical  intercept  represents  rope  pull.  Clearly, 
therefore,  the  difference  between  the  two  intercepts  at  any 


in.stant  representa,  to  a  known  scale,  the  unbalanced  rope  pulT 
at  the  inHtant.     Differences  have  b*ren  plott**!  in  Fig.  25  (i), 
and  from  the  dia<:ram    it    will    be    noted  that,  in  this  ca»e, 
a  uniformly  varyint;  rope  pull  throughout  the  wind   may  be 
a.ssunif'fi  without  appreciable  error. 

(7'o  ht  continued  ) 


Caiiadiaii   ^Electricity  Statistics. 

The  Doriimiiiri  Water  I 
in  co-<>|M-ration  with  tt 
])ubliHtii-d   an   analvHiH  ..i    ., 
station.s  in  ( 'una<la  .thowini;  ' 
January  1.  1919.     The  report 
which  .'(ell  or  distribute  electrical  energy  for  :  . 
power  purposes,  other  than  that  2<-rt'-m»f-€l   ■ 
for  their  own  direct   use.     The  «.t 
viz. .generating  stations  which  incliM 
])ower  they  s<'ll  or  flistribnte,  and  non  _ 
their  energy  from  some  other  station.       i 

stations,  a<'cording  to  ownership  and  tyjx     :.  .  ., 

classes  :  .Municipal,  commercial,  hyclro-electnc  power  and  faei  power 
stations. 

The  total  numlxT  of  stations  neDorting  is  795,  of  whi  "4-8 

per  cent.)  generate  their  own  power,  and  280  (35-2  per  •  the 

non-generatintr  tyi>e.     The  commercial  -'  '  "' 

municipal  stations  418.     Of  the  generat. 
and  183  municipal,  while  of  the  non-g>  ..  . 

mercial  and  23.3  municipal.     The  system  of   •  -'er 

Commission  of  Ontario  accounts  for  a  large  pr  ipai 

non-generating  stations.  The  aggregate  capacuy  oi  ail  primary  power 
machines  reported  is  l,958,t>42  h.p.,  of  which  1,841.1 14  h.p.  is  installed  in. 
main  plants,  and  117,528  h.p.  in  au.xiliary  or  stand-by  plants-  Of  the 
total  for  the  main  plants  1,434, i9»)  h.p.  (77-9  per  cent.)  was  reported  by 
commercial  stations  and  4()»>.918  h.p.  (221  per  cent.)  by  municipal 
stations,  while  of  the  auxiliani'  plant  equipment  the  former  accounted 
for  110,853  H. p.,  and  the  latter  t),»j75  h.p.  Another  table  presents  by 
provinces  the  total  capacity  of  prime  movers  of  different  types,  and  the 
dynamos  installed  in  central  electric  stations.  The  tigures  ar"  a!««>  aiTen. 
separately  for  main  plants  and  for  au.^liary  or  stand-by  i  'fd- 

ing  to  source  of  power  the  total  for  all  prime  movers  is  di\  t's  : 

From  water  l,ti82,191  h.p.,  from  steam  2G2,.>62  h.p.,  ana  u  ■:u  _.i^^  and 
fuel  oil  13,889  h.p. 

The  relation  of  the  installed  primary  power  and  d}-namo  capacity  to 
population  is  given  in  a  third  table.  The  per  capita  analysis  is  given  by 
provinces  as  this  is  the  only  feasible  basis  upon  which  such  a  comparison 
maj'  be  made.  The  average  primary  |xiwer  installation  of  the  main 
plants  per  thousand  population  for  the  Dominion  is  209  h.p.  The  pro- 
vincial averages  on  this  basis  are  as  follows:  \  ukon  1.135  H.f. ; 
British  Columbia  302  h.p.,  Ontario  277  h.p..  Quebec  2«k$  h.p..  Alberta 
129  H.P.,  Manitoba  121  h.p..  New  Brunswick  5<»  h.p..  Saskatchewan 
41  H.P.,  Xova  Scotia  38  h.?.,  and  Prince  Etlward  Island  14  h.p. 

Hydro-electric  power  is  now  served  to  practically  ever}'  larje  industrial 
centre  in  Canada,  and  the  rapid  extension  of  the  large  distribution 
systems,  together  with  the  active  hydro-electric  construction  at  present 
in  progress,  is  fast  linking  -"p  the  few  -centr^-s  which  have  hitherto  derived 
their  power  from  fuel.  .According  to  a  rei-ent  census  of  developed 
water  power  in  the  Dominion  72-7  per  cent,  of  the  total  is  utiliseii  in 
connection  with  the  central  eleitric  station  imlustry.  t>f  the  aggrvgate 
capacity  of  all  prime  movers  installed  in  the  main  plants,  l.«i8.M9l  H.P. 
(91-4  per  cent.)  is  derived  from  water,  and  including  the  pnme  movers  of 
auxiliary  or  stand-by  fuel  plants  the  hydraulic  in.^tallation  reprvsenta 
85-0  iH'r  cent,  of  the  total.  The  percentag«.»  of  hydro-eUvtric  |K>wer  in 
the   various  provinces  is  as  follows :    QueUv  98-4  jvr  cent..   \  ukon 

Territory  97-8  jH>r  cent.,  British  Columbia  97-2  pt-r  ivnt..  ^' '  '  '^5-5 

per  -ent.,  Ontario  95-4  {ht  cent..  .\ltHrta  '2-9  jvrcent..  N  *«ck 

37-(i  jKT  cent..  Xova  Stotia  18-5  {vr  cent.,  anil  i'rince   I  -  ;vnd 

U>-8  per  cent.  Saskatchewan  derives  UH»  jvr  cent,  of  its  cenirai  eiectric 
station  energy  from  fuel.  In  Ontario.  QueU-c.  Britisli  Columbia  and 
.Manitoba  the  steam  ])lants  which  an*  auxiliary  to  hj-drvi  developments 
account  for  1  I3.3.MI  h.p..  or  t>9-2  jvr  cent,  of  the  total  steam  p«.>wer 
installation  for  thes»'  pn>vinces. 

The  total  number  of  persons  employed  in  the  central  electric  station 
industry  is  9.(i9t».  witli  salaries  and  wagi^s  «ggn"_'"">  •  s:..  :;>t.242. 
The    total    capital    invested    is    )440 1.942.402.    of  -17 

represei\ts  the  investment  in  innver  develi>pnient  ar.  »nd 

distribution  systems,  and  $45,395,185  mis<-ellaneous  supplu.?  aaU  .lotking 
capital.  The  conunenial  stations  n»portetl  71-7  jvr  cent,  of  the  total 
capital,  and  the  inunicipiil  stations  28-3  jH>r  cent.     Th-  .  nue 

from  the  sale  of  electrical  energy  n-portfd  by  all  station-i       ~  1:13, 

the  commenial  Iving  <>2  percent.,  anil  the  muir '    '"  "  nt. 

of  this  total.       The  total  capital  employed  in  >ns 

is  •S3(;4.479.9tU,  or  8218  {vrinstrtlled  turbine  h.  nng 

for  90-7  jxT  cent,  of  the  total.  The  r\'sults  of  the  census  show  a  de^  ided 
iKtivity  in  the  development  of  central  eUvtric  stations  In  con- 
nection wi»h  enlargements  of  existing  plants  the  hydrv^  generating 
stations  ft'portinl  new  installations  contemplate<l  for  the  immediate 
futnn>  amounting  to  135.755  h.p.  The  ultimate  designed  capacity  of 
existini;  hvdro-electric  central  stations  is  2.1  I5.t>43  H.p. 
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Some  Australian  Tramway  Experiences.* 


By  P.    J.    PRINGLE. 


One-man  Cars. 

With  the  enormous  increase  in  trann\ay  operating  expenses  the 
financial  future  of  nearlj-  all  tramways  has  reached  a  very  critical 
stage.  The  new  position  can  be  met  in  three  ways  :  ( 1 )  By  raising 
the  fares  ;  (2)  by  putting  the  loss  on  to  the  ratepaj'ers  or  share- 
holders, as  the  case  may  be  ;  and  (3)  by  further  economies  in  the 
cost  of  operating.  The  introduction  of  one-man  cars  would  seem  to 
be  an  important  solution  of  (3)  in  the  case  of  many  undertakings, 
and  it  is  some\\hat  surprising  that  no  undertaking  here  has  adopted 
this  principle. 

We  have  many  important  examples  of  the  successful  operation  of 
one-man  cars  in  America.  There  are  over  1,000  cars  of  the  Birney 
safety  type  operating  in  about  100  different  undertakings.  My 
company  who  ojierate  the  electric  light,  power  and  tramway  under- 
takings of  Ballarat  and  Bendigo,  Victoria,  introduced  one-man  cars 
in  May,  1913,  on  8i  routes  out  of  11.  Two  other  tramways  in  Aus- 
tralia and  several  in  New  Zealand  have  one-man  car  operation 
seriously  under  consideration.  The  one-man  car  has  in  many  cases 
been  able  to  effect  a  saving  of  nearly  50  per  cent,  in  the  operating 
costs,  and  we  can  also  effect  a  saving  of  nearly  50  per  cent,  in  our 
platform  costs,  which  is  sufficient  to  have  a  very  important  effect  on 
the  financial  position. 

Ballarat  and  Bendigo  One-man  Cars. 

Owing  to  certain  wage  awards  in  1913  it  was  imperative  to  con- 
sider every  possible  economy.  We  are  running  to-day  with  a  reduc- 
tion of  about  35  conductors.  This  represents  a  saving  of  some 
£6,650  per  annum  on  a  total  tramway  revenue  of  £50,000  per  annum. 

The  average  speed  of  the  two  undertakings  is  nearly  eight  miles 
per  hour,  and  it  has  only  been  found  necessary  slightly  to  lower  the 
previous  scheduled  speed  on  two  of  the  routes.  The  cars  are  all 
single-deck,  and  are  converted  for  one-man  operation  by  attaching 
hinged  gates  to  each  end  of  the  car  on  both  sides.  The  rear  ones 
are  kept  closed,  the  entrance  and  exit  being  effected  by  the  front 
gates  adjoining  the  motorman.  The  fare-box  is  hung  behind  the 
driver  and  adjoining  the  entrance  into  the  car.  Arriving  at  the  ter- 
minus, the  motorman  carries  it  to  the  other  end  of  the  car.  There 
are  hinged  notice -plates  just  above  the  dash,  one  side  notifying 
"  Pay  as  you  enter  "  and  the  other  side  "  Pay  as  you  leave." 

This  system  has  the  following  advantages :  Cars  travelling  from  the 
suburbs  to  the  centre  of  the  town  notify  "  Pay  as  you  enter  "  at  each 
end  of  the  car,  because  passengers  are  picked  up  in  smaU  numbers 
along  the  route  and  leave  the  car  often  in  bulk  when  they  reach  the 
centre  of  the  town.  Cars  travelling  to  the  suburbs  notify  "  Pay  as 
you  leave,"  thus  enabling  the  heavier  loading  in  the  centre  of  the 
town  to  be  effected  without  any  delay  in  the  collection  of  fares.  The 
"  Pay  as  you  enter  "  notification  is  a  hint  to  passengers  to  get  their 
fare  ready  before  boarding,  and  the  "  Pay  as  you  leave  "  notification 
gives  them  time  when  in  the  car  to  get  their  correct  fare  ready. 

Fare  Boxes. 

The  fare-boxes  are  of  simple  construction,  the  coin  or  token  falling 
on  to  a  plate  inside  the  box  with  two  sides  glass,  which  plate  can  be 
tilted  by  the  motorman,  the  fares  then  falling  into  the  lower  recej)- 
tacle.  A  reflector  is  arranged  inside  the  glass  box,  which  assists  in 
making  the  payment  of  a  fare  as  public  an  operation  as  possible. 
This  method  constitutes  a  strong  moral  check,  and  missed  or  in- 
correct fares  rarely  ever  occur.  The  motorman  does  not  handle  any 
fares,  but  only  gives  change  when  necessary  or  sells  the  tokens. 
One-man  car  operation,  with  passengers  entering  and  leaving  at  the 
motorman's  end,  obviously  leads  to  a  reduction  of  accidents.  In 
our  case  this  reduction  has  been  most  marked  ;  in  fact,  reduced  to 
about  one-eighth. 

The  Tramway  l^nion  did  not  take  kindly  to  our  innovation  at  the 
start,  over-estimating  the  slight  additional  duties  required  by  the 
motorman.  But  they  now  realise  that  the  cars  can  be  run  with  one 
man  and  give  satisfactory  service  to  the  public,  and  that  our  finances 
cannot  stand  the  cost  of  two-men  operation.  The  iftiotormen  on 
one-man  cars  get  5s.  a  week  extra,  and  the  additional  duties  are  so 
small  that  all  the  motormen  i)i'ess  to  take  these  duties  in  rotation. 

Rail  Sections. 
The  coning  of  rail  treads  and  wheel  treads  is  worthy  of  deep  con- 
sideration   by    tramway    jnanagers,    jiarticularly    as    many    object 
strongly  to  the  proposed  now  standard  increasing  tlie  coning  from 
the  now  1  in  20,  when  thej-  consider  that  it  would  be  better  to  revert 

*  Abstract  of  a  Paper  read  before  the  Tramways  and  Light  Railways 

Association. 


to  a  flat  rail  and  wheel  tread.  Ten  years  ago,  when  sending  in  my 
views  to  the  Corrugation  Committee,  I  strongly  urged  that  rail  and 
wheel  treads  should  be  flat,  because  I  believed  that  coning  tended  to 
create  corrugation.  Mr.  de  T.  Holt  holds  the  ^^ew  that,  as  the 
majority  of  the  wheels  wear  to  a  certain  profile,  the  rails  should  be 
rolled  to  agree  closely  with  that  profile.  To  effect  this  an  inclined 
and  rounded  head  is  necessary.  With  new  wheels  and  track  true  to 
gauge  there  must  always  be  less  wear  on  the  flange  side  of  the  wheel 
owing  to  the  side  sway  of  the  wheels.  As  the  flanges  become 
thinned  this  is  accentuated.  Tha  coning  of  rail  and  wheel  treads 
and  the  extent  of  filleting  adjoining  the  wheel  flanges  has  a  bearing 
on  the  average  wheel  profile,  and  wheel  treads  may  not  necessarily 
wear  to  Mr.  Holt's  design  if  flat  rail  and  wheel  treads  had  been  in 
use.  Generally  sjiealdng,  as  the  Ufe  of  a  rail  is  decreased  by  wear  the 
coning  of  the  rails  is  increased,  and  the  serious  amount  of  coning  to 
be  found  on  some  of  our  tramways  demands  the  closest  investigation. 
This  loss  of  life  through  excessive  coning  assumes  enormous  im- 
portance with  the  present-day  cost  of  rail  renewal.  An  increase  in 
the  coning  of  rail  treads  by  wear  admittedlj^  shortens  the  life  of  a 
rail ;  therefore,  why  not  postpone  this  coning  effect  as  much  as 
possible  by  starting  off  with  flat  rail  and  wheel  treads  ?  I  would 
suggest  that  the  Rail  Standardisation  Committee  should  suspend 
their  present  projiosals,  and  that  careful  tests  on  several  systems 
should  be  made,  as  follows  :  (1)  The  extent  of  side  swaying  of  the  cars 
on  systems  both  with  badly  and  lightly  coned  treads  and  wheels  com- 
pared with  wheels  turned  up  with  flat  treads  ;  (2)  that  current  con- 
sumption tests  should  be  taken  in  the  tests  above  ;  (3)  that  if  any 
undertaking  is  to-day  running  with  an  original  flat-rail  tread  in 
conjunction  with  a  flat-wheel  tread,  the  resultant  coning  of  the  rails 
should  be  carefully  investigated. 

The  slipping  effect  on  straight  track,  which  must  be  present  to  the 
greatest  degree  with  a  coned  rail  and  wheel  may  have  a  bearing  on 
our  corrugation  troubles.  When  the  above  conditions  are  combined 
with  the  large  diameter  fillets  to  be  found  on  many  wheels,  the  slip 
ping  effect  is  intensified.  It  may  be  of  interest -to  mention  that  ok 
the  Melbourne  Cable  Tramways  rail  corrugations  are  non-existent  on 
routes  over  which  single-deck  cars  run,  excepting  where  there  is 
excessive  tight  or  slack  gauge.  On  one  route  which  is  run  with  bogie 
cars  very  slight  corrugations  can  be  found  in  a  good  many  places  on 
straight  track.  This  is  due  to  the  fact  that  a  bogie  truck  Anil,  when 
hauled  by  a  cable,  be  subjected  to  more  side-swa\ing  action  than  a 
single  truck,  and  that  the  presence  of  coning  and  wheel  A\ill  in  these 
circumstances  have  a  more  pronounced  effect  on  wheel  slip. 

A  comparison  of  the  wear  on  the  Edinburgh  and  on  the  Melbourne 
Cable  Tramways  shows  that  the  coning  of  the  rail  ti-eads  in  the  former 
is  four  times  as  great  as  the  latter,  with  very  much  greater  annual 
rate  of  wear,  and  the  life  lost  23  per  cent,  as  against  6-2  per  cent. 
Differential  Wages. 
Great  Britain's  recognised  standard  rate  of  wages  has  alwaj-s 
varied  in  different  towns  and  districts,  and  has  been  based  to  some 
extent  on  the  cost  of  living  and  conditions  existent  in  the  localities. 
The  addition  of  a  fixed  war  bonus  to  the  original  basic  wage  has 
greatly  reduced  the  percentage  of  differentiation,  and  the  added  jxr- 
centage  increase  to  the  basic  wage,  plus  the  bonus,  has  only  slightly 
retained  the  differential  principle.  The  demands  now  being  made 
in  some  quarters  for  a  national  wage  endanger  the  differential  wages 
which  have  always  existed.  Conditions  in  Australia  show  that 
should  this  country  drift  into  accepting  a  national  wage,  then  certain 
towns,  districts  and  industries  must  be  gravely  affected.  The 
question  is  one  of  great  national  importance,  and  in  its  effect  on 
industries  it  must  involve  the  well-being  of  both  the  employer  and 
the  employee.  The  exodus  of  industries  from  our  big  industrial 
congested  centres  to  rural  parts  with  a  lower  standard  rate  of  wage 
has  unquestionably  1)een  of  vast  importance  to  employees  in  the 
improved  conditions  which  they  and  their  families  particiiiatc  in. 
The  lower  wage  has  never  been  an  injustice.  l>ecause  under  tlie  lower 
cost  of  living,  existent  in  the  rural  jiarts.  their  position  is  often 
financially  better.  The  attempt  to  impose  a  national  wage  is  abso- 
lutely inconsistent  and  lias  no  element  of  justice  in  it.  Cost  of  living 
has  been  always  tlie  basis  for  a  demand  and  for  an  agi-eement  or  an 
award.  A  fi.ved  wage  must  do  injustice  tb  some  workei-s  at  the 
expense  of  others.  A  time  must  come  when  rents  will  rise  ;  and  the 
local  conditions  in  the  various  towns  and  districts  must  have  a  big 
influence  on  this,  and  in  consequence  must  enter  into  the  fixation  of 
waszes.  An  acceptance  of  a  national  wage  would  make  it  impos- 
sible to  provide  for  these  diffVrenoes.  which  may  lie  greater  in  the 
future  than  they  liave  been  in  the  past.  The  past  effect  of  a  national 
wage  has  been  onlv  too  self-evident  in  Australia,  and  tlie  fravest 
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warning  is  necessary  to  those  in  authority  that  nothing  should  \)e 
done  which  should  permanently  injure  the  industrial  welfare  of  this 

country. 

Depreciation. 
[  have  taken  an  active  part,  both  with  the  Federal  and  State 
Income  Tax  authorities  in  Australia,  in  enabling  electricity  and  tram- 
way undertakings  to  be  put  on  a  fairer  basis  in  regard  to  their  depre- 
ciation allowances.  We  have  also  obtained  the  recognition  of  an 
important  new  principle  in  regard  to  certain  depreciation  allowances. 
Five  per  cent,  depreciation  on  diminishing  values  has  in  the  past 
been  allowed  on  all  power-station  plant.  This  percentage  is  also 
allowed  to  any  factory  or  works  working  approximately  .30.5  days  per 


annum  (Sundays  and  holidavH  excluded)  on  the  ba-iw  of  48  hours  per 
week.  It  is  obviously  inoon«i«tent  to  only  grant  the  same  allowancp 
to  undertakings  which  run  continuously  all  the  year  round.  The 
Federal  authorities  have  corwidered  this  a-xjiec-t,  and  now  (rrant  10 
[K-r  cent,  depreciation  on  diminLshing  values  for  all 
plant  and  .">  jK^r  cent,  for  all  tramcars.  With  the  enor 
in  the  replacement  cost  of  assets  which  comp<js«-  our 
electrical  undertakings,  it  is  ob\ious  that  the  old  depp 
ances  wante  ntirf;  revision.  If  the  replacement 
original,  then  a  ')  jjcr  cent,  allowance  is  really  om 
per  cent.  ;  otherwise  it  aHsumes  that  the  life  is  no.-.  < 
used  to  be. 
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Some  Notes  on  Transportation  in  America. 


lly    C.    J.   .SPENCKR.    <).I1.E. 


As  in  England,  the  main  problem  facing  the  tramway  companies 
of  America  is  finance.  Costs  have  risen  100  per  cent.,  whereas 
revenue  has  not  advanced  more  than  8  or  10  per  cent..  This  has 
rendered  necessary  a  complete  overhaul  of  fare  charge  systems  and 
methods  of  collection. 

Flat  Fare  v.  Zone  System. 
The  natural  inclination  for  the  city  worker  to  live  well  out  causes 
the  distance  of  travel  jier  passenger  to  steadily  increase,  and  expenses 
are  therefore  likely  to  increase  faster  than  revenue.  There  is, 
therefore,  a  verj'  acute  controversy  on  the  question  of  zone  versus 
flat  fare  systems  of  payment.  It  is  no  easy  matter  to  alter  the  habits 
of  a  population,  and  there  is  no  doubt  that  in  the  States  the  five  cent, 
flat  fare  has  become  exceedingly  popular.  There  iS  also  opposition 
from  the  management  to  the  introduction  of  complicated  methods, 
such  as  the  ticket  system.  The  Connecticut  Company  have  now 
established  one  mile  zones  on  the  basis  of  a  six  cent  initial  cash  fare 
for  two  zones  or  less,  with  a  charge  of  three  cents  for  each  additional 
zone.  Tickets  can  be  purchased  in  quantities  of  50  entitling  the 
passenger  to  ride  a  mile  for  two  cents.  This  charge  is  working  out 
satisfactorily,  and  is  showing  distinct  signs  of  retrieving  the  financial 
position  of  the  Company. 

Operating  Costs. 

WTien  it  is  remembered  that  the  cost  of  operating  a  tramway 
undertaking  in  this  country  is,  at  least,  as  high  as  the  cost  of  operating 
an  average  undertaking  in  the  States  to-day,  a  simple  question 
immediately  arises — Why  is  it  necessary  to  charge  the  American 
public  a  higher  rate  of  fare  for  tramway  transportation  than  anyone 
has  dared  to  suggest  will  be  necessary  in  this  country  ?  A  satisfac- 
tory reply  to  this  is  by  no  means  easy,  but  it  would  appear  that  the 
riding  habit,  at  any  rate  with  short-haul  traffic,  is  not  so  great  on  the 
average  American  system  as  in  this  country.  From  a  comparison 
ai  two  American  and  two  British  S3'stems  it  appears  that  the  average 
jiumber  of  passengers  carried  per  car-mile  on  the  English  systems  is 
in  excess  of  the  American  systems — that  the  receipts  per  car-mile 
and  the  cost  of  operation  are  approximately  the  same,  and,  therefore, 
the  only  difference  appears  to  be  in  the  number  of  passengers  carried 
per  car-mile. 

Double-deck  v.  Single-deck  Cars. 

It  may  be  that  the  almost  universal  use  of  the  double-deck  cars 
over  here  provides  some  explanation,  or,  perhaps,  the  low  initial 
rate  of  fare  may  be  the  cause  of  the  larger  short-haul  traffic.  At  any 
rate,  it  is  strange  that  the  single-deck  type  is  almost  universal  in 
America,  and  that  experiments  with  double-deck  cars  have  not  been 
successful.  Time  spent  in  the  consideration  of  the  most  suitable 
vehicle  for  the  future  would  be  well  spent.  On  the  question  of  aver- 
age speed  our  friends  in  the  States  are  not  doing  much  better  than 
we  are  doing,  but  one  great  hope  of  reducing  working  costs  is  in  the 
direction  of  a  greatly  improved  average  sjieed  of  travel. 

Features  of  Rolling  Stock. 
Considerable  progress  has  been  made  in  the  design  of  rolling  stock 
in  the  United  States  as  compared  to  this  country.  The  car  which 
most  of  us  are  using  to-day  bears  a  remarkable  resemblance  to  its 
prototype,  the  horse  car.  This  is  not  the  case  in  America,  where 
the  new  type  of  car  is  essentially  an  electrically-propelled  high-speed 
vehicle.  The  driver  is  covered  in.  the  cars  are  universally  equipped 
with  power  brakes,  the  partitions  between  the  driver  and  the  passen- 
ger-! and  the  passengers  and  the  conductor  have  disappeared,  and 
the  whole  floor  space  is  utilised  with  the  result  that  both  the  driver 
and  the  conductor  are  doing  their  work  under  much  more  comfort- 
able conditions  than  tra,mway  employees  in  this  country. 

*  Abstract  of  a  Paper  read  at  the  Annual  Meeting  of  the  Tramways 
and  Light  Railways  Association. 


The  pavment  of  the  fare  by  the  passenger  before  he  takes  his  seat  is 
almost  universal.  The  days  of  the  conductor  struggling  through  a 
crowded  car  to  collect  his  fares  is  a  thing  of  the  r>a.st.  The  cash  is 
dropped,  under  the  eye  of  the  conductor,  into  a  fare  box,  which 
automatically  registers  and  counts  the  cash  paid.  The  conductor, 
either  bv  means  of  a  pneumatic  button  or  mechanical  lever,  controls 
the  opening  and  shutting  of  the  doors.  The  doors  cannot  be  opened 
whilst  the  car  is  in  motion,  except  in  cases  of  emergency,  and  the  car 
cannot  be  moved  whilst  the  door  is  open.  The  use  of  this  type  of  car 
has  had  the  effect  of  practically  eUminating  alighting  and  boarding 
accidents  on  American  systems. 

"  Pay  as  you  Leave." 

The  very  latest  system  in  the  States  to-day  is  "  Pay  as  you  leave." 
This  appears  to  be  working  with  considerable  success  on  the  Con- 
necticut svstem  with  its  zone  fare  collection  methods.  The  passenger 
boards  the  car  at  the  driver" s  end  and  receives  from  him  a  slip  of 
thin  paper  upon  which  is  printed  the  zone  in  which  the  car  stands  at 
the  moment  the  passenger  enters.  This  is  done  very  quickly  by  the 
use  of  an  ingenious  clip  and  packet  of  tickets.  The  passenger,  after 
receiving  his  slip,  takes  his  seat,  and  when  he  gets  near  his  destina- 
tion moves  towards  the  rear  of  the  car,  informs  the  conductor  that 
he  desires  to  alight  at  the  next  stopping  place,  and  hands  him  his 
slip,  from  which  the  conductor  computes  his  fare,  aided  by  a  simple 
scale  posted  up  in  the  car.  By  the  time  this  transaction  is  finished 
the  car  has  arrived  at  the  stopping  place,  the  door  is  opened  by  the 
conductor,  and  the  passenger  leaves. 

The  obvious  criticism  of  this  system  is  that  some  delay  might  take 
place  when  a  number  of  passengers  desire  to  leave  at  the  fame  point, 
and  have  their  fares  to  pay  before  leaving,  but  personal  experience 
showed  this  is  not  so. 

One-man  Safety  Car. 

This  is  the  latest  development  of  rolling-stock  design  in  the  States. 
The  Brooklvn  Pvapid  Transit  Company  intend  putting  200  of  these 
on  to  their  routes  to  deal  with  slack-hour  traflic.  These  cars  are  ver>- 
lightly  built,  well  sprung  to  give  smooth  riding,  are  quickly  accele- 
rated" from  rest  to  full  si^eed.^and  as  quickly  brought  to  a  stand  bv 
means  of  the  air-brake.  The  cost  of  operation  is  about  hal*  that  of 
an  ordinarv  heavy  car.  they  are  popular,  and  they  certauUy  appear 
to  meet  all  the  requirements  of  normal  traffic.  The  effect  of  the 
introduction  of  one-man  cars  was  nearly  to  double  the  headways, 
but  the  essence  of  success  was  a  simple  fare  collection  s\-stem. 

Coupled  Cars  and  P:ak  Load. 

As  in  this  countrv  the  i^eak  load  is  a  great  problem.  Large  coupled 
cai-s  with  a  conductor  to  each  car  but  only  one  driver  for  the  tram  of 
two  and  sometimes  three  cai-s,  is  fairly  common  practice.  The  great 
tendencv  is  labour  saving,  and  railway,  rather  than  evolved  horse- 
car  practice,  is  being  developed.  Automatic  couplers  of  ingenious 
design  are  in  use,  wherebv  all  power  circuits  and  brake  connections 
are  automaticallv  made  when  the  coupling  takes  place.  On  most 
of  tiie  systems  in  the  States  great  attention  is  given  to  the  desigmng 
of  workiuii  schedules.  On  mast  systems  a  Traffic  Research  Depart- 
ment of  considerable  dimensions  was  deemed  an  essential  part  of  the 
or^'anisation.  and  the  development  and  fiuctuations  of  traffic  were 
very  carefuUv  adjusted  and  scheduleil  alterations  made  to  meet  the 
changed  conditions,  with  the  result  that  greater  efficiency  of  working 
was  being  accomplished.  The  old  system  of  turning  out  a  certain 
number  of  cars  in  the  morning  and  letting  them  run  all  day.  on  the 
principle  that  it  was  a  good  average  service  to  meet  average  condi- 
tion-, had  vanished. 

Labour  Conditions. 

Oi)erators  in  this  countrv  have  generally  accepted  the  statement 
without  question  that  labour  in  the  United  States  was  very  much 
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better  paid  than  labour  in  this  country,  and  was  therefore  much 
more  expensive.  This  was  undoubtedly  true  in  pre-war  days,  but 
it  is  no  longer  so.  A  tramcar  driver  or  conductor  receives  to-day 
from  44  to  50  cents  an  hour — that  is,  Is.  lOd.  to  2s.  Id. 
per  hour. 

Common  practice  in  the  States  is  for  a  straight  hourly  payment  to 
the  men  when  actually  on  their  cars  in  service.  There  are  no  signing 
"  on  "  and  "  off  "  allowances  ;  there  is  no  payment  for  uniforms  ; 
these  must  be  provided  by  the  men  to  the  Company's  requirements  ; 
and  there  are  no  free  holidays,  so  that  on  balance  an  American  tram- 
way employee  is  no  better  paid  than  his  colleague  in  this  country. 
Relations  between  the  trade  unions  and  the  undertakings  appear  to 
be  much  the  same  as  in  England,  and  the  same  kind  of  controversies 
are  taking  jilace.  In  Philadelphia  we  found  a  "  co-operative  " 
.system  in  operation  bearing  a  strong  resemblance  to  our  Whitley 


Council  arrangement  in  this  country,  which  we  were  told  was  giving 
good  results. 

Labour-savixg  De\t:ces. 
A  common  arrangement  is  the  employment  of  an  Economy 
Ofi[ic?r,  whose  sole  duty  is  to  study  every  phase  of  working  with 
one  single  object  in  view — viz.,  "economy  of  operation.'  The 
utmost  use  of  labour-sa^^ng  machinery  is  made  in  every  depart- 
ment, and  this  is  particularly  true  in  connection  -nith  the  main- 
tenance and  construction  of  permanent  way,  where  most  ingenious 
machines  are  in  use  for  tearing  up  the  roadway,  digging  out  the 
trench,  mixing  concrete,  &c.,  &c.,  with  the  result  that  the  labour 
cost  of  permanent  way  reconstruction  in  the  States  is  less  than  in 
this  country  at  the  present  time.  The  present  high  cost  of  labour 
in  all  departments  is  very  properly  driving  employers  to  consider  the 
use  of  machinery  wherever  possible. 


Electric  Railway  Contact  Systems.' 


By   Sir   PHILIP   DAWSON. 


Inteoductoey. 

There  are  two  distinct  types  of  contact  systems  used  on  electric 
irailways,  the  conductor  or  live  rail,  only  used  at  present  Avith  direct- 
current  pressures  of  500  to  1,300  volts.  In  the  United  States  2,500 
volts  has  been  tried,  but  abandoned,  and  so  far  there  are  no  contact 
rails^ working  anywhere  at  a  pressure  over  1,500  volts.  With  pres- 
sures]of  3,000  volts  direct  current,  or  6,000  to  16,000  volts  alternating 
current,  or  3,000  to  5,000  volts  three-phase,  the  questions  of  safety 
and  insulation  make  overhead  conductors  imperative.  So  far  only 
three  countries  have  decided  to  standardise  any  one  system  for 
general  railway  electrification — viz.,  Sweden,  Switzerland  and 
Germany,  who  have  adopted  the  single -phase  16,000  volt  16f  period 
system  with  an  overhead  conductor.  It  appears  probable  that 
France  may  adoj)t  the  3,000  volt  direct-current  overhead  system. 
Italy  has  so  far  not  arrived  at  any  definite  conclusion,  although  most 
of  the  electrified  railways  are  on  the  three-phase  16-period  3,000-volt 
system.  The  United  States  has  no  definite  standard,  but  the  Penn- 
sylvania Railroad  appears  to  have  decided  on  the  single-phase 
system  for  future  electrifications. 

In  this  country  the  whole  question  is  under  examination.  Where 
traffics  are  very  intense  and  hours  of  service  long,  the  overhead  con- 
struction has  to  be  a  very  different  thing  from  that  adopted  for 
electric  tramways.  The  factors  of  security  and  safety  must  at  least 
equal  those  obtaining  on  the  permanent  way,  and  maintenance  and 
supervision  has  to  be  carried  out  in  very  limited  periods  of  time. 
Moreover,  an  overhead  conductor  can  only  be  economically  utilised 
where  the  currents  to  be  collected  from  it  are  relatively  small. 

Overhead  Conductors. 

The  overhead  construction  and  the  collector  arrangements  on 
the  coaches  or  locomotives  must  be  such  as  to  make  it  certain  that 
the  collector  bow  will  never  be  liable  to  come  off  the  contact  Avire, 
and  must  also  follow  the  contact  wire  Avith  the  utmost  flexibility. 
Hence  the  ordinary  tram  troUey  wire  construction  is  unsuitable.  The 
design  must  be  such  that,  whilst  minimising  the  risk  of  failures,  the 
cost  of  maintenance  and  the  time  required  for  renewal  or  replace- 
ments of  parts  is  reduced  to  a  minimum  ;  the  cajjital  cost  must  also 
be  kept  as  low  as  possible. 

It  is  satisfactory  to  note  that,  while  alterations  have  been  carried 
out  in  the  United  States  and  Germany,  the  overhead  construction 
on  the  Brighton  Railway  in  operation  to-day  is  practically  identical 
with  that  originally  designed.  On  the  Hamburg  Suburban  Railway 
the  Germans  ado])tod  single  insulation  and  a  system  utilising  counter- 
weights for  kcej)iiig  up  the  tension  of  the  trolley  wire,  both  of  which 
have  proved  unsatisfactory.  In  the  United  States  they  at  first 
adopted  an  entirely  rigid  form  of  overhead  construction.  It  was 
found  necessary  to  add  a  flexible  wire  under  this  triangular  con- 
struction, as  the  solid  conductor  wire  resulted  in  hammering  and 
conduced  to  failures. 

The  Brighinn  Jiailwa!/.— On  the  Brighton  Railway  the  principles 
adopted  in  1!)07  were  :  'i'l)at  the  conductor  wire  should  be  as  flexible 
^  as  possible,  and  that  all  hard  sj)ots  should  be  avoided.  That  double 
'  insulation  \vas  essential,  and  that  the  mechanical  and  electrical 
factors  of  safety  of  the  insulators  and  overhead  construction  nuist  be 
considerable.  That  all  insulators  should  be  ])laced  in  jiositions  where 
they  would  be  least  siibject(>d  to  the  diivct  effects  of  the  hot  I'ascs 
given  off  from  the  steam  locomotives. 

That,  Mith  the  exception  of  complicated  yards  and  cross-overs, 
the  up  and  down  lines  should  be  sectiona'.ised,  whilst  the  complicated 

*  Abstract  of  Paper  read  before  the  Institution  of  Eloetrical  Engineers. 


cross-over  roads  and  yards  were  so  designed  as  to  be  sufficiently 
short  to  be  coasted  over. 

That  insulators  should  be  only  utilised  under  compression,  and 
that  elastic  substances  should  always  be  placed  between  the  insulator 
and  its  soUd  support,  and  between  it  and  the  mechanical  construction 
supported. 

Provision  was  also  mad  e  to  preclude  anj'  possibility  of  moisture 
or  water  collecting  and  freezing,  thereby  fracturing  the  insulation  | 

Clearances. 
Limiting  factors  in  the  erection  of  an  overhead  conductor  system 
are  the  clearances  at  bridges,  in  turmels  under  any  other  structures, 
and  between  the  live  conductors  and  the  loading  and  construction 
gauges.  On  the  Brighton  Railway  the  contour  of  the  bow  prac- 
tically follows  the  contour  of  the  loading  gauge,  and  under  present 
conditions  the  ordinary  running  width  of  the  bow  is  18  in.,  or  9  in. 
on  either  side  of  the  centre  line.  In  future  this  stagger  vnH  be 
increased  to  a  maximum  of  1  ft.  on  either  side  of  the  centre  line. 
The  Avidth  of  the  actual  collector  strip  is  9  in.  greater  on  either  side 
of  the  centre  line,  in  order  to  aUow  for  the  rolling  of  the  coach  and 
for  special  conditions  existing  on  very  sharp  curves. 

f6 


1^ 


^,0 


Fig.    1. — OvEKKEAD  Defects  causing  Delays  to   Traffic   Working 
Exceeding  Three  Minutes. 

The  general  conditions  of  clearances  which  govern  the  construc- 
tion are  as  follows  : — 

Height  of  Live  Conductor  above  Bail  Level. — The  lowest  live  con- 
ductor on  the  L.B.  &  S.C.  Railway  is  13  ft.  9  in.  above  rail  level — 
i.e.,  3  in.  above  loading  gauge.  This  3  in.  clearance  has  worked 
quite  satisfactorily,  though  4  in.  l)et\\een  loading  gauge  and  live 
wire  is  preferred  and  considered  satisfactory  for  ll.OlK)  \olts. 

Electrical  Clearances. — Four  inches  is  the  minimum  vertical 
point-to-point  electrical  air  clearance  which  should  be  allowed  for 
voltages  from  6,000  to  11,(XX) ;  therefore  a  minimum  of  4  in.  ver- 
tically and  3  in.  horizontally  is  provided  from  any  part  of  the  live 
bow — a  clearance  which  also  applies  between  overhead  equijiuient 
and  structures. 

Mininnnn  Standard  Clearances. — Working  oi^  these  jirincijiles.  we 
can  get  a  flexible  overhead  line  construction  within  a  mininnnn  of 
10  in.  from  the  loading  gauge  to  the  structure — i.e..  ■within  14  ft.  4  in. 
above  rail  level,  w  liirh  10  in.  space  is  utilised  as  follows  :  4  in. — Air 
clearance   between  loading  gauge   and   underside  of  trolley   wire  ; 
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2  in. — Depth    of    flexible    line    construction  ;     4  in. — Air   clearance 
between  top  point  of  live  construction  and  structure. 

There  are  pr()l)abiy  20  cases  of  (i  in.  overall  from  the  underside 
of  the  live  wire  to  the  nearest  structure^  running  satisfactorily 
to-day  ;  and  two  of  4^  in.,  where  then?  is  a  short  space  of  about  12  ft. 
under  footbridges.  There  an;  a  few  isolated  cases  where  the  clear- 
ances required  for  a  live  conductor  ai-c  not  available,  and  where  the 
coat  of  alterations  would  be  excessive.  On  the  running  lines  so  far 
electrified,  equivalent  to  70  miles  of  single  track,  there  are  only  four 
instances  of  this  kind.  Three  of  the.se  occur  at  the  bridges  at  the 
entrance  to  or  in  Victoria  Station,  where  it  has  been  found  necessary 
to  install  earthed  conductors. 


The  efficiency  of  the  overhead  8%-Btem  a.H  r«^-Kar*l«  the  very  ■BftO 
numl>er  of  defects  and  delayH  ariwini;  thenfrom  w  Hhown  in  Rg.  I. 
Fig.  2  shows  the  [M-reentage  of  Unh  the  primarj'  and  aecoodary 
insulators  renewed  on  the  whole  »yt»t<?fn  fjer  annum. 

It  is  intern-sting  to  record  that  not  a  nin;;!'  prim.irv  insulator 
(out  of  7,(KX)  primar>'  and    I4,fJ0')  sefond;i-  ■  aw  bi-en 

renewed  on  the  wholly  electric  wction  of  i  .  >n  line. 

Measurements  carrier]  out  daring  the  laitt  l'>  \*.Ar^  nho,*  iljat  the 
wear  on  the  trolley  win*  where  no  current  in  taken  U  nr-arly  Wjiiigible, 
and  Ls  only  appreciable  when  the  carrent  «  heavy.  The  wear  i»,  in. 
fact,  projjortional  to  the  amount  of  current  collected. 
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Fig.    2. — Percentage     Renewal    of      Primary      and      Secondary 
Insulators  per  Annum. 

sectionrng  of  system. 
The  line  has  been  divided  into  sections,  which  can,  if  necessary, 
be  isolated  front  each  other  with  a  view  to  locating  faults  and 
minimising  any  delay  caused  thereby.  The  only  satisfactory 
manner  of  doing  this  without  limiting  the  speed  at  which  trains  can 
traverse  such  sections  is  by  the  use  of  air-gaps  at  the  end  of  each 
section.  Under  ordinary  conditions,  this  is  an  easy  matter,  as  one 
conductor  can  be  brought  to  a  terminal  and  anchored  whilst  another 
conductor  is  started  at  the  point  of  section,  so  that  the  collector 
bow  on  a  short  section  runs  in  contact  with  the  conductor  wires  of 
two  adjacent  sections.  However,  at  certain  points  and  crossings 
and  complicated  junctions  this  is  very  difficult.  In  Germany  and  in 
the  United  States  it  has  been  met  by  putting  in  section  insulators 
mechanically  connecting  the  adjacent  sections.  Experience  has 
shown  that  this  method  caused  flashing  and  knocking  of  the^  bow 
collector,  causing  complications  and  limiting  the  speed  at  which 
such  connections  can  be  negotiated.  This  difficulty  has  been 
entirely  overcome  by  the  special  patented  device  designed  for  the 
Brighton  Railway. 
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J.'lG.  4.— PeR(  ENTAGE  RENEWAL  OF  C.ATESARY  WiRE  PKR  ASSCH. 

Figs.  .3,  4  and  5  show  the  percentage  of  trolley,  catenary-  ard 
dropper-wire  renewals  during  the  last  10  years.  Here  again  th© 
large  increase  in  these  renewals  during  the  years  of  war  is  prac.icaDy 
entirelv  due  to  the  extraordinarily  heavy  steam  traffic. 
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Fig.  3. — Percentage  Renew aj.  of  Trolley  Wire  ?£R  Annum. 

Whilst  on  ordinary  running  lines  the  up  and  down  lines  ai-e  easily 
sectionaliscd,  there  are  one  or  two  cases  of  cross-overs,  junctions  and 
the  yards  of  terminal  stations,  wlicre  this  may  become  difficult,  and 
the  special  air-gap  insulator  mentioned  above  has  been  of  great 
assistance  in  overcoming  such  difficulty.  Here  the  whole  of  the 
overhead  line  is  electrically  and  mechanically  connected,  and  formed 
into  what  is  known  as  junction  sections,  so  laid  out  as  not  to  exceed 
a  length  which  can  easily  be  coasted  over  should  a  defect  render  it 
necessary  for  one  such  section  to  be  cut  out. 

M.\INTENANCE. 

There  is  one  section  between  Battersea  Park  and  Peckham  Rye 
on  the  South  London  line  over  which  there  is  practically  no  steam 
traffic  and  which  is  practically  entii-ely  operated  electrically.  On 
other  electrified  sections,  e.g.,  the  t^rystal  Palace  line,  a  very  heavy 
steam  service  also  exists.  From  cai-eful  records  kept  during  the 
last  10  years  it  can  be  sho^vn  that  the  mamtenance  costs  and  re- 
newals of  the  overhead  construction  are  very  largely  atlected  by 
steam  operation. 


O       w       e)       <0       ^       >n      vO       i^<       «       2^S 


Fig.  5.— Percentage  Renkwal  of  DRorrF.R  Wires  per  Annim. 

The  influence  of  steam  on  the  maintenam>e  of  catenary  and 
dropixn-  wirt^s  is  again  shown  by  results  on  a  typical  1-milo  avtion 
of  the  South  London  line,  which  is  operate<i  entirely  by  electric 
traction.  Here  not  a  single  catenary  wire  ^out  of  l.V)  miles)  has 
been  rtMiewed. 

t'ontirmation  is  afforded  by  the  comparison  of  two  paraCel  lengths 
of  a  mile  on  the  Crystal  PalaiH>  line,  one  with  very  little  electric 
and  very  heavy  steam  ojH^ration  and  the  other  the  Lx-al  lino  on 
which  theiv  is  a  mixed  steam  and  electric  service  ;  hen"  agaiii  the 
lines  over  which  there  is  the  gnnitest  steam  traffic  ai^  subject  to  the 
gn^atest  ccxst  of  maintenance. 

The  experience  gained  on  the  Brighton  Railway,  where  very  great 
l>n\aution3  woiv  taken  in  order  to  ensure  al>solute  safety  of  opera- 
tion, has  shown  that  a  simpler  form  of  construction  and  one  which 
will  considerably  decrease  the  cost  of  construction  and  maintenance 
can  Ih>  adopteil.  and  one  has  Invn  designed  and  tried  and  will  be 
employed  in  connection  with  any  extensions  which  may  be  carried. 
out. 

(To  fce  co;ic/i<d<rf.) 
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"Principles  of  Transformer  Design.    By  Alfred  Still,  M.Inst.C.E. 
(London:    Chapman  &  Hall,  Ltd.)     Pp.  xii.  +  216,     10s.  6d.      net. 

Purdue  is  a  live  university,  and  Prof.  Still  is  one  of  its  most 
active  ornaments.  We  are  becoming  accustomed  to  a  regular 
output  of  thoughtful,  well- written  books  on  electrical  subjects 
from  his  pen,  laid  down  on  lines  that  should  make  them  of 
-considerable  use  to  students  . 

^  We  could  wish,  however,  that  Prof.  Still  had  been  able  to 
■devote  the  time  necessary  to  the  preparation  of  a  really  ex- 
haustive treatise  on  transformers.  We  cannot  suppose  him  to 
be  ignorant  of  the  need  for  it,  and  so  must  conclude  that  he  has 
up  to  now  been  too  busy  to  write  it.  The  fact  that  his  preface 
announces  that  ""  there  may  be  a  limited  demand  for  it  by 
■college  students  taking  advanced  courses  in  electrical  engi- 
meering  "  tends  rather  to  disarm  criticism  essentially  based  on 
the  utility  of  the  volume  to  the  engineer  engaged  in  the  design, 
manufacture,  sale,  or  operation  of  commercial  transformers  ; 
yet  we  feel  that  such  criticism  may  still  have  a  legitimate  field 
•of  usefulness,  as  serving  to  indicate,  in  some  measure,  the 
Ltequirements  of  the  situation. 

It  is  at  least  unusual,  in  this  country,  to  describe  the  ordi- 
nary power  or  lighting  transformer,  as  a  "  potential  trans- 
former." The  term  is  not  inaccurate,  but  custom  has  localised 
it,  and  attached  it  to  the  small  transformers  which  are  used  in 
connection  with  instruments  or  relays. 

Prof.  Still  grows  misleading  when  he  states,  on  p.  24,  that 
"  the  mechanical  features  of  transformer  design  are  not  of 
sufficient  importance  to  warrant  more  than  a  brief  discussion." 
The  tone  of  the  whole  of  the  seven-page  dissertation  which 
ioUows,  with  its  recurrence  of  "  merely  "  this  and  "  merely  " 
that,  is  such  as  will  give  the  student  an  entirely  erroneous  idea 
•of  the  nature  of  the  bracing  problem.  The  prolongation  of 
the  life  of  a  transformer,  just  as  in  the  case  of  any  machine, 
animal  or  individual,  is  at  the  very  least  as  important  as  its 
successful  birth  or  construction.  We  believe  that  the  bracing 
•of  coils  and  leads  in  American  practice  would  fail  by  a  long 
way  to  satisfy  the  requirements  of  the  British  market,  and  if 
young  designers  are  taught  to  regard  the  question  on  the  lines 
indicated  here  we  begin  to  see  a  reason  for  this  fact.  A 
■transformer  may  be  all  taut  and  trim  when  newly  built,  but 
.after  prolonged  running  in  hot  oil,  with  bumping  loads  tending 
■.to  move  the  coils,  what  is  likely  to  be  the  condition  of  the  insu- 
lating material,  particularly  in  the  case  of  high  voltages  ?  It 
is  not  only  necessary  to  brace  against  the  hammer-blows  arising 
from  short-circuits  or  fluctuating  loads,  but  it  is  necessary  to 
provide  means  for  automatically  taking  up  shrinkage. 

We  think  it  would  be  clear  to  most  students  that  efficiency 
is  the  quotient  of  input  into  output.  Whether  the  input  and 
•output  are  expressed  in  watts  or  watt-hours  the  result  is  the 
;same,  and  it  is  not  necessary  to  state  how  the  input  is  made  up. 
Therefore,  we  can  get  rid  of  the  ratio  given  on  p.  74  in  a  some- 
what unwieldy  form. 

The  use  of  external  coolers  through  which  the  oil  is  passed  is 
steadily  growing  as  a  means  of  rating  up  transformers  and  so 
achieving  economy.  Prof.  Still  devotes  three  lines  to  it  on 
p.  15,  but  when  considering  forced  oil  circulation  in  more  detail 
on  p.  106  he  deals  only  with  the  forcing  of  the  circulation  of 
the  oil  within  the  tank. 

The  calculation  of  the  internal  reactance  of  transformers  has 
always  appeared  to  us  empirical  in  the  extreme.  The  calcu- 
lated result,  we  think  it  safe  to  say,  always  requires  modifica- 
tion by  a  large  constant  to  make  it  agree  with  the  result 
cbtained  in  ])ractice,  and  Prof.  Still  does  not  help  us  much  in 
the  matter.  He  also  perpetuates  an  objectionable  feature 
which  found  its  way  into  some  British  ])ractice  from  a  trans- 
atlantic source — the  use  of  inches  and  centinietres  in  the  sanu> 
formula.  Certainly  he  does  it  uublushingly,  and  expressly- 
declines  in  a  footnote  on  p.  127  to  apologise  for  so  doing,  but 
it  is  a  nasty  habit,  and  we  would  be  glad  to  see  the  last  of  it. 

The  use  of  three-phase  transformers  in  British  and  Conti- 
nental markets  has  not  by  any  means  come  to  an  end  yet ; 
and  not  all  designs  consist  "  merely  "  (again)  of  three  single- 


phase  transformers.     Prof.   Still  dismisses  the  subject  in   a 
couple  of  paragraphs  on  p.  154. 

The  calculations  regarding  the  hot-spot  temperature  are 
interesting  and  useful,  but  due  note  .should  be  taken  of  the 
sentence  on  p.  173,  stating  that  "  there  will  be  no  local  '  hot- 
spots  '  if  adequate  ducts  for  oil  circulation  are  provided 
around  the  coils."     Well,  we'll  hope  for  the  best  1 

The  growth  of  the  use  of  electric  furnaces  was,  like  the 
progress  of  aviation,  a  striking  feature  of  the  war.  Nearly  all 
of  them  owed  the  possibility  of  existence  to  the  alternating- 
current  transformer.  In  this  book,  published  since  the  con- 
clusion of  hostilities,  we  learn  (p.  177)  :  "  Electric  furnaces  are 
built  to  take  currents  up  to  35,000  amperes  at  about  80  volts — 
usually  three-phase."     And  that  is  all ! 

There  are  some  useful  notes  on  the  Cowan-Still  regulator  ; 
the  book  has  an  index,  and  a  list  of  the  symbols  employed. 
Why  does  not  Prof.  Still  fall  in  line  with  the  International 
practice,  and  use  kV,  kVA,  instead  of  Kv.,  k.v.a.  ?  There  is  a 
misprint  at  the  foot  of  p.  202. 

We  have  endeavoured  to  point  out  what  we  consider  the 
shortcomings  of  the  book ;  but,of  course,  there  is  a  great  deal 
in  it  that  is  useful,  particularly  to  those  for  whose  use  it  pro- 
fesses to  have  been  written.  There  is,  however,  ample  room 
for  a  thoroughly  good  and  up-to-date  treatise  on  modern 
transformer  practice,  and  we  live  in  hopes  that  we  may  yet 
have  the  pleasure  of  reviewing  such  a  treatise. 

A.  J.  Cridge. 


Correspondence. 


GAS  V.  ELECTRICITY. 
We  have  received  the  following  correspondence  from  Sir 
Dugald  Clerk  :— 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  I  have  pleasure  to  forward  for  publication  copy  of  a 
letter  which  I  have  addressed  to  the  Editor  of  ''  Gas,"  Nun- 
eaton.    The  letter  explains  itself. — I  am,   &c., 

London,  June  29.  Dugald  Clerk. 

TO     THE   EDITOR   OF    "  GAS." 

Sir  :  In  your  editorials  which  appear  weekly  in  the  enter- 
prising Nuneaton  journal  "  Gas  "  you  generally  agree  with 
the  views  of  the  energetic  gas  engineer,  Mr.  George  Helps. 
I  am  accordingly  somewhat  surprised  to  read  your  leader  of 
June  16  and  find  that  you  strongly  condemn  the  method  of 
calculating  the  thermal  efficiency  of  gas  generation,  by  means 
of  the  ordinary  process  of  carbonisation,  which  was  used  by 
Mr.  Helps  in  his  British  Patent  Specification  No.  11 1,495 
entitled  "  Improvements  relating  to  the  Manufacture,  Utilisa- 
tion and  Combustion  of  Fuel." 

Mr.  Helps  deals  with  the  thermal  efficiency  of  "  straight  "  coal 
gas  at  page  5  of  the  specification  a?  follows  : — 
PRESENT  GAS  WORKS  PRACTICE. 

C.\KBONISING   COAL-COKE    MAKING. 

Coal  carbonised — 15  tons. 

Quality — Good  dry  coal,  very  little  dirt  or  ash. 

15  tons  of  coal  at*30,000,000  B.T.U.'s  per  ton = ■450 ,000 ,000  B.T  U.'s. 

Result  of 
Carbonising 
Tons.  cwts.  qi-8.  BT  U."s. 

2       10         0         150,000  c.  ft.  of  straight  coal  gas  of 

600  B.T.U.'s        90,000,000 

10  17  2  Coke,  ll.\  cwts.  per  ton  for  sale 
112\  "cwts.  of  13.8.")a  B.T.U.'s 
per  lb.  (dry  coke)  3  cwts.  per 
Ion  being  used  for  carbonising...         267,600,000 

0  15  0  Tar,  10  galls.  =  1 /20th  ton  on  15  tons 
15  cwts.  at  13.8)0  B.T.U.'s 
per  lb 23,300,000 

0        15         0  Liquor,     105    lb.    per     ton    105x15 

=  say,  15  cwts.     ...         ...         •••  — 

0         2         2         Differences.   Impurities    removed    in 

purifiers,  washers,  &c.,  and  ash...  — 


Lo^  by  difference 


15 


0         OJ 


3S0,900,0(X> 
(W,  100,000 

450,OCO,000 
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Analysis  of  Loss. 

336  lb.  of  coke  used  in  firefl — 

336  at  13,850  B.T.U.'b  per  lb.         ...  69,800.000 

Say         70,000,000 

Sf.MMAKV. 

70  000,000  B.T.U.'s  out  of  160 ,000 ,000,  i.e.,  70,000,000  +  90,000,000 
5iavc'  been  expended  to  get  a  gas  containing  90,WJ0,000  B.T.U.'s  and 
therefore  44  per  cent,  has  been  lost  and  the  eflficiency  of  the  process  is 
56  per  cent. 

Mr.  Helps  calculates  th<>  thermal  efficiency  of  gas  making 
as  56  per  cent,  by  a  method  whicli  is  quite  correct.  It  is  the 
only  method  which  could  be  used  by  an  instructed  scientific 
man  on  the  assumption  that  the  gas  has  to  bear  the  whole 
heat  loss  of  the  ])roce.ss.  I  used  the  same  method  in  calcula- 
tions n:ade  at  the  end  of  1918,  although  not  then  aware  of  Mr. 
Helps'  publication.  You  correctly  state  the  equation  as  :— 
Thermal  efficiency  of  gas  generation 

Heat  units  in_gas 

~  Heat  units  in  gas4-  heat  units  expended  and  lost  in  manu- 
facture of  gas. 
Mr.  Helps  calculates  the  thermal  efficiency  of  gas  generation 
in  the  instance  chosen  by  him  as  56  ])er  cent.,  and  my  calcula- 
tion as  to  gas  generation  by  the  Gas  Light  and  Coke  Company 
is  correctly  quoted  by  you  as  47-8  per  cent'. 

You  are  quite  in  error  in  designating  the  formula  as  arbi- 
trary. You  make  many  interesting  but  quite  fallacious  calcu- 
lations in  the  remainder  of  your  article  which  I  may  deal 
with  later. 

My  present  purpose,  however,  is  to  ask  you  to  oblige  me  by 
giving  me  information  as  to  Mr.  George  Helps'  present  views. 
Does  he  agree  with  your  article  or  does  he  adhere  to  the  method 
used  by  him  in  explaining  the  carbonising  process  in  his 
specification  of  1917,  No.  111,495? 

As  I  find  from  the  "  Electrical  Times  and  Lightning"  that 
you  courteously  supplied  them  with  advance  copies  of  your 
article  before  publication,  I  am  following  your  courteous 
practice  and  posting  copies  of  this  letter  to  other  Gas  Journals 
and  Electrical  Journals. — I  am,  &c., 
London,  June  26th.  Dugald  Clerk. 


with  thr;  so-called  thermal  efficiency  of  a  \>ro(J^n  in  anoth*-r 
influstry,  such  as  electricity,  it  behoves  him  to  look  to  his 
p's  and  q's,  no  that  no  conclu»ioas  are  drawn  to  the  detri 
of  that  other  indastry  unbtss  fully  Hulwtantiat*.-*!.     \S' 
all  taught  in  our  early  «ehool  days' that  like  can  only  be  t4>Ui- 
jjared  with  like. 

In  my  view,  the  comparijMjn   b*'twf?en  ga.s  and 
given  by  Sir  Dugald  Clerk  in  figures  of  thermal  etii  '» 

his  combination  report  with  Profs.  SniithelU  and  Cobb  w  not 
only  iuislcading,  but  entirely  without  foundation  of  fact.  If 
Sir  Dugald  Clerk  can  show  by  production  of  working  result* 
that  I  am  wrong  in  this  opinion,  he  will  find  me  not  only  willing 
but  anxious  to  be  eorn-cted.  I  an»  taking  the  efficiencies 
concerned  broadly,  and  I  am  not  quibbling  about  a  per  cent. 
or  two  in  anv  of  them.- — I  am,  Ac, 

Nuneaton, 'June  28.  Geo.  Helps. 

P.S.— I  am  pleased  to  notice  that  Sir  Dugald  Clerk  is  not 
restrained  from  using  the  word  courteous,  and  also  that  he 
has  at  last  had  time  to  see  that  the  propos^xi  process  to  which 
reference  is  made  in  the  combined  rejx^rt  of  Profa.  Smithella 
and  Cobb  and  himself  in  1918  was  mentioned  in  my  specifica- 
tion of  1916. 


We  have  received  from  Mr.  George  Helps  the  following  reply 
to  Sir  Dugald  Clerk's  questions : — 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  letter  from  Sir  Dugald  Clerk  of  the  25th  inst.  is 
incidentally  very  interesting,  as  it  shows  how  wide  apart  may 
be  the  view  point  of  men  both  of  whom  may  be  given  some 
credit  for  being  able  to  express  their  opinions  m  print. 

The  extract  from  my  specification  111,495  of  1916,  which 
Sir  Dugald  Clerk  refers  to,  Vvas  put  in  to  compare  with  another 
process,  in  which  the  whole  of  the  coke  was  gasified.  The 
thermal  efficiency  of  "  present  gas  works  practice,  carbonising 
coal-coke  making,"  given  as  an  example,  shows  56  per  cent, 
efficiency.  The  proposed  gas-making  process,  which  follows 
it  in  the  specification,  and  with  which  it  was  compared,  is  not 
referred  to  by  Sir  Dugald  Clerk.  This  is  headed  "  Gasifying 
Coal-gas  Making,"  and  claims  83  per  cent,  efficiency, 

I  was  comparing  a  process  of  partial  gasification  of  coal 
(which  I  designated  "  coke  making  ")  with  a  process  of  com- 
plete gasification  of  coal.  Further,  the  figures  of  working, 
showing  how  the  efficiencies  are  calculated,  are  given  in  detail. 
Surely  such  a  comparison  is  legitimate,  which  is  more  than  can 
be  said  for  Sir  Dugald  Clerk's. 

In  his  case,  to  arrive  at  the  figure  of  efficiency  given  for  the 
process  of  gas  making,  of  100  ]iarts  of  coal  (80  per  cent,  carbon) 
only  50  are  gasified,  as  roundly  50  ])arts  of  carbon  in  the  form 
of  coke  are  left  over  and  allowed  for  at  100  per  cent,  efficiency. 
On  the  other  hand,  to  arrive  at  the  figure  of  efficiency  given 
for  the  process  of  electricity  generation,  the  whole  of  the  100 
parts  of  the  original  coal  is  consumed  (gasified).  The  two 
efficiencies  arrived  at  in  this  way  obviously  cannot  be  compared. 

Gas  people  may  make  what  comparison  they  please  between 
one  process  they  use  and  another  they  propose  to  use  ;  but 
when  someone,  in  the  name  of  the  gas  industry,  makes  a 
comparison  of  the  so-called  thermal  efficiency  of  a  gas  process 


THE  DECISIONS  OF  NATIONAL  JOINT  BOARDS. 

TO   THE   EDITOR   OF  THE    ELECTRICL\X. 

Sir  :  Considerable  discussion  took  place  at  the  general 
meeting  of  the  Incorporated  Municipal  Electrical  Association 
recently  held,  with  respect  to  Mr.  Alderman  Jephcott's  resolu- 
tion regarding  the  acceptance  by  Local  Authorities  of  recom- 
mendations of  the  National  Joint  Boards  under  the  Whitley 
scheme.  There  would  have  been,  I  think,  even  more  discussion, 
had  not  the  shortness  of  time  available  made  it  necessary  to 
apply  the  closure.  I  venture  to  think  that  the  mover  of  the 
resolution  had  the  unanimous  support  of  the  meeting  with 
reference  to  recommendations  of  the  National  Joint  Industrial 
Councils.  A  difficulty  shared  by  the  writ-er,  however,  lay  with 
the  application  of  the  resolution  to  the  National  Joint  Board. 
This  was  not,  I  think,  due  to  any  objection,  generally,  to  the 
terms  of  the  resolution  applying  to  a  Council,  duly  appointed 
and  duly  recognised,  to  deal  with  the  matter  of  staff  salaries.  It 
did,  however,  appear  that  the  resolution  as  put  to  the  naeeting, 
if  passed,  could  be  taken  as  giving  authority  to  the  National 
Joint  Board  as  now  appointed,  to  continue  to  make  recom- 
mendations. 

There  is  a  real  difficulty  in  dealing  with  staff  matters  of 
publicly  owned  commercial  L'ndertakings  by  means  of  Joint 
Councils  and  the  method  adopted  in  the  formation  of  the 
National  Joint  Board  has  placed  the  managers  of  many 
Electricity  Undertakings  in  a  most  difficult  position  when 
discussing  matters  arising  out  of  its  recommendations,  with 
their  respective  Committees. 

It  would  appear  to  the  writer  that  when  the  Incorix>rated 
Municipal  Electrical  A.ssociation  was  in\-ited  to  provide  hali 
the  Employers'  side  of  the  Board,  they  should  have  obtained 
a  mandate  from  the  constituent  Authorities,  before  accepting 
the  invitation.  By  giving  such  mandate  the  various  Autho- 
rities would  have  been  morally  committeil  to  abide  by  any 
decision  arrived  at.  There  is  littk  doubt  in  the  ^Titer's  mind 
that  such  authority  would  have  been  given,  probably  unani- 
mouslv,  and  it  would  then  have  been  necessary  to  have  dis- 
cussed the  method  of  election  of  the  six  nominees  of  the 
Association.  This,  I  venture  to  suggest,  is  not  a  mat^ter  for 
the  Council  of  the  A.ssociation.  but  a  matter  for  the  General 
Meeting.  Whilst  the  Council,  as  then  formed,  could  have 
dealt  with  matters  of  urgency,  as  for  instance,  arbitration 
cases,  their  first  duty  would  have  been  (following  the  e.xample 
of  the  Industrial  Councils)  to  have  formed  District  CounciLs, 
and  instead  of  the  National  Council  formulating  a  scale  of 
salaries  applying  to  the  whole  country,  the  matter. would  have 
been  properly  referred  to  the  District  Councils  and  their  recom- 
mendations subsequently  submitted  to  the  National  Council 
for  confir.natiou. 

App.irentlv  the  nominees  of  the  I.M.E.A.  to  the  Joint  Board 
for  this  year  have  yet  to  be  appointed,  and  it  was  a  matter 
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of  very  considerable  surprise  to  the  writer  that  no  reference 
whatever  was  made  to  the  appointment  of  these  gentlemen 
at  the  recent  Conference  of  the  I.M.E.A. 

As  the  matter  stands  at  the  present  time  it  would  appear 
there  is  likely  to  be  anything  but  unanimity  in  accepting  the 
recommendations  of  the  Board  by  the  various  Authorities.— 
I  am,  &c.,  C:  Nelson-Hefford, 

Leeds,  June  30.  City  Electrical  Engineer 

and  Manager. 


VALVE  AMPLIFIERS  AND  MEDICAL  SCIENCE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  The  applications  to  which  the  three-electrode  vacuum 
tube  has  been  put  are  legion.  Nevertheless,  there  is  one 
application  which  has  received  no  attention  in  the  press  at 
least,  although  it  is  so  obvious  that  others  must  have  given  the 
matter  more  than  a  mere  thought.  I  refer  to  the  use  of  low- 
frequency  valve  amplifiers  in  medical  science.  The  extra- 
ordinary magnification  of  microphonic  sounds  by  these  devices 
makes  it  possible  to  examine  those  human  functions  which 
have  audible  manifestations  in  a  manner  which  has  hitherto 
been  impossible. 

During  the  last  six  months  the  writer  has  made  some  ex- 
tremely interesting  experiments  in  this  direction.  The  heart, 
particularly,  is  capable  of  the  most  careful  analysis  by  the  use 
of  a  microphone  stethoscope  in  conjunction  with  an  amplifier. 
The  faintest  murmur  of  the  heart  becomes  clearly  audible.  It 
would  appear  that  early  symptoms  of  irregularities  of  the 
heart's  action  could  be  detected  long  before  they  became 
sufficiently  acute  to  be  heard  by  means  of  the  ordinary  stetho- 
scope. In  the  case  of  serious  illness,  it  is  conceivable  that^an 
attached  microphone  connected  to  amplifier  near  at  hand 
would  keep  an  attendant  physician  constantly  informed  of  the 
action  of  the  patient's  heart.  Another  use  of  such  an  arrange- 
ment would  be  in  the  examination  of  diseases  of  the  lungs. 

Very  few  medical  men  are  in  touch  with  the  development  of 
valve  amplifiers,  and  they  would  hardly  look  to  radio  science 
for  something  of  utility  in  their  profession.  Nevertheless, 
there  appears  to  be  a  field  here  for  medical  research  which 
possibly  might  prove  of  great  value. — I  am,  &c., 

London,  July  5.  John  Scott-Taggart. 


Eleclricians'    Ne>v    Demand. 

The  Trade  Unions'  side  of  the  National  Joint  Industrial  Council  for  the 
Electricity  Supply  Industry  put  forward  a  frosli  demand  for  an  advance 
of  (id.  an  hour  on  present  rates  to  all  workpeople  over  18  and  3d.  an 
hour  for  those  under  18  years  of  age,  and  this  has  been  referred  to  arbi- 
tration by  the  National  Council. 

The  employers'  side  of  the  Home  Counties  (No.  9  area)  Council  have 
passed  a  resolution  strongly  deprecating  this  step,  as  they  think  that  in 
such  matters  action  should  not  be  taken  without  reference  to  the  district 
councils.  The  Home  C'ounties'  Council  has  only  just  fixed  rates  which 
the  employers'  side  claim  cover  all  increases  applicable  or  put  forward  to 
date,  and  take  into  account  all  grounds  for  any  increases  which  occurred 
up  to  tlio  time  of  formal  apjjroval  by  the  National  Council  (June  21). 
Further,  the  majority  of  the  undertakings  in  the  area  cannot  even  pay 
these  consolidated  rates  until  they  have  received  relief  from  the  Minister 
of  Transport.  Thi^refore,  they  think  it  is  entirely  out  of  the  question 
even  to  consider  any  further  increase,  and  they  state  that  whatever  may 
be  the  result  of  the  arbitration  (to  which  they  refuse  to  become  parties) 
the  employers'  side  cannot  receive  same. 

The  secretary  for  the  employers'  side  also  informs  us  that  official 
notice  has  been  given  to  the  Ministry  of  Labour  that  in  view  of  the 
special  circumstances  of  the  No.  <)  Area,  the  employer.^  side  definitely 
refuse  to  become  parties  to  tiie  arbitratit)n,  and  have  asked  the  Ministry 
to  make  this  clear  in  the  terms  of  reference,  and  to  embody  in  the  award 
a  notice  that  the  award  docs  not  apply  to  theHome  Counties  undertakin<'s. 


The  Atmospheric  Nitrogen  Company  has  started  to  erect  at  Sohvay 
near  Syracuse,  N.Y.,  the  lirst  unit  of  a  plant  for  the  fixation  of  atmoS- 
PHioiuc  MTKooEN.  According  to  the  "  Electrical  World,"  power  for 
the  operation  of  the  unit  will  be  taken  from  the  Niagara,  Lockport  & 
Ontario  Power  Company,  and  if  the  arrangement  proves  satisfactory 
the  electrical  load  will  probably  be  increased  to  50  times  the  initial 
installation. 


New  Automatic  Telegraph, 

An  interesting  method  for  automatically  transmitting  wireless  or 
ordinary  telegraph  signals  is  being  introduced  by  the  Automatic^Tele- 
graph  Company,  of  London.  We  were  given  an  opportunity  of  inspecting 
the  apparatus  and  find  that  it  is  designed  to  take  the  place  of  the  usual 
morse  key  in  either  wire  or  wireless  telegraph  circuits.  The  adjoining 
illustration  gives  some  idea  of  the  construction.  The  apparatus  com- 
prises a  lever-operated  clock  mechanism,  which  drives  a  spindle  carrying 
a  long  cylinder  with  a  number  of  standard  contacts  and  small  inter- 
changeable discs,  having  a  group  of  contacts  which  are  different  for  each 
disc.  This  mechanism  is  suitably  mounted  in  aluminium  boxes,  and 
the  front  of  these  boxes  is  made  up  with  a  series  of  60  jacks  and  a  single 
plug.  The  clock  mechanism  is  designed  so  that  by  moving  down  a  lever 
it  is  wound,  and  drives  the  drum  and  disc  contacts  for  a  defiiiite  period  ; 
the  lever  returns  to  its  starting  position  automatically  after  being  de- 
pressed. The  interchangeable  disc  referred  to  is  provided  with  S.O.S. 
contacts  in  each  disc,  and  with  contacts  which  signal  a  different  call 
letter  or  number  for  each  machine.  No  skill  is  required  to  operate  the 
apparatus.  The  plug  is  inserted,  and  the  lever  pushed  down  to  its 
extreme  limit.     The  apparatus  then  sends  a  particular  signal  correspond- 


ViE.v  OF  THE  Automatic  Mechanis.m. 

ing  to  that  on  the  name  plate  opposite  the  jack  ;  the  signal  is,  however, 
prefaced  by  the  call  letter  or  number  of  the  particular  instrument.  The 
designation  of  each  of  the  jacks  can  be  any  tiling  desired  without  altera- 
tion to  the  apparatus.  It  is  only  necessary  that  the  receiving  station 
has  a  corresponding  copy.  We  understand  that  the  apparatus  has  been 
successfully  tested  between  aircraft  in  the  air  and  the  ground,  and  also 
between  ships  at  sea  and  shore  stations.  It  appears  to  have  the  merit  of 
dispensing  with  the  need  for  a  skilled  operator  for  such  vessels  as  trawlers, 
which  would,  however,  find  it  of  considerable  commercial  value  in  being 
able  to  transmit  certain  messages  to  the  shore  with  respect  to  the 
"  catch."  In  the  case  of  aircraft,  the  pilot  need  have  no  knowledge  of 
wireless ;  he  can  send  a  message  simply  by  pressing  one  lever,  a  fact  of 
great  importance  in  the  event  of  a  forced  landing.  The  fact  that  the 
sending  is  mechanical  means  that  the  signals  arc  always  quite  regular, 
and  not  dependent  on  the  human  element. 


Business  Propaganda  and  Advertising 

"  To  plan  an  advertising  scheme  is  no  light  undertaking,  and  to  plan 
it  without  a  sound  knowledge  of  the  prospective  advertiser's  fa<'ilities  is 
sheer  foolishness."'  In  other  words,  though  it  is  important  in  these 
modern  days  to  buy  advertising  space  generously  and  judiciously,  it  is 
ociually  important  to  consider  carefully  how  the  space  can  best  Ix^  filled 
when  it  is  bought.  In  a  pamphlet  whick  bears  the  title  of  this  notice, 
and  from  which  our  opening  sentence  is  taken,  Mr.'A.  J.  Greenly,  manag- 
ing director  of  ({reenlj's,  Ltd.,  and  well-known  to  Batti-Wallahs  as  a 
purv(>yor  of  good  things,  shows  how  this  may  be  done  with  satisfactory 
results  to  the  advertiser.  He  points  out  that  by  propaganda  the  market 
can  not  only  be  exj)loitod  but  created,  and  how  advertising  helps  to  do 
both  these  things.  And  asexami)le  is  Ix'tter  than  precept.  tl\e  pamphlet 
is  illustrated  by  examjiles  of  his  firm's  designs  for  thes*^  purposes.  They 
make  a  goodly  show.  Some  valuable  hints  on  the  advertising  campaign, 
the  effective  use  of  space  are  also  given,  and.  finally,  getting  the  most  out 
of  the  trade  paiwr  is  dealt  with.  We  could  say  something  about  that 
ourselves. 
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A  he    l.M..li.  A.       Illustrated.  it  does  «o  quickly  and  accurately  what  the  text  only  doe*  at  length 

^ and  with  trouble.     Thi«  Hounds  rathfcr  like  »our  grape*,  and  indeed 

As  the  Egyptologist  is  aware,  one'of  the  earliest  methods  of  record-  it  is  not  a  little  due  to  the  photo;^raph."j  of  the  fwjenfm  at  the  i«cent 

ing  impressions 'by  human   beings  was  by   means  of  pictures.     If  I.M.E.A,    Convention,    which    we    publiiih    iM^rewith.     Thew;    wen? 

certain  signs  are  to  bo  believed  we  art!  once  again  only  progressing  in  a  taken   by    Mr.   C.    H.    Wordingham,   ('.U.K.,   anl   ar-   rr-prryjuc-ed 


Electric  Vehicles."     2.  "E.D.A."     3.  The  Indefatigable  in  Work  and  Play  (the  Assistant  Secretary). 
IN  THE  Foreground  :   "  Shall  I  have  a  Drink  before  we  St.a.rt  ?  "     5.  At  Bolton  Abbey. 


4.  Gentleman 


circle,  and  the  time  may  shortly  arrive  when  the  relative  amount  of 
text  and  illustrations  appearing  in  our  columns  will  be  very  different 
from  what  it  is  now.  There  is  this  to  be  said  for  the  picture  paper, 
it  leaves  something,  often  a  great  deal,  to  the  imagination.  It 
makes  an  instant  if  sometimes  misguided  appeal  to  the  impressions. 


bj'  his'  kind  jx>rmission.  They  indicate  in  so  lifelike""a  manner 
the  real  essentials  of  the  gathering  that  the  lengthy  and  pains- 
taking' account  of  the  proceedings  which  we  gave  bust  week 
begins, to  seem  a  little  unnecessary.  However,  w^^  may  feel  more 
optimistic  shortly. 


The  Telejihone  Service. 

Public  protests  continue  to  be  made  against  the  inefficient  telephone 
aervice,  trunk  line  delays,  &c.,  but  with  little  result.  In  reply  to  a 
deputation  from  the  Hull  Chair,  ber  of  Commerce,  the  Postmaster- 
General  admitted  that  the  service  was  unsatisfactory  and  would  continue 
80  until  the  cables  were  laid  underground.  Six  million  pounds  were 
being  expended  this  year  on  underground  cables,  but  owing  to  the 
shortage  of  material  and  labour  troubles  the  system  could  not  be  com- 
pleted for  about  18  months. 


The  Select  Committee  of  the  House  of  Commons,  which  was  looently 
appointed  to  inquire  into  the  service,  the  charges  made,  &c.,  started  to 
hear  evidence  on  Monday.  Sir  E.  F.  Coates  presided  and  the  lirst  witness 
was  Sir  Evelyn  Murray,  Secretary  to  the  Post  Oftiee,  who  stated  that 
after  the  telephones  were  taken  the  charge  on  the  undertaking  for 
salaries,  &c.,  was  overlive  millions  for  U)i;M4,  but  in  1920-21  the  ligure 
was  13  millions.  The  revenue  had  increased  from  over  6  millions  to 
£9,7,30,000,  made  up  partly  by  nortnal  increase  in  the  use  of  telephones, 
and  i^artly  through  the  increased  charges  imposed   in   1015-10.     The 


problem  was  to  ascertain  how  the  £3.0S0,lXK>  deficit  was  to  be  met. 
About  "5  per  cent,  of  the  huge  incrt»ased  annual  charges  was  nepn.»sent«d 
by  bonuses  jiranted  co  the  staff.  If  they  were  to  give  a  better  service  they 
would  have  to  provide  for  a  larger  staff  according  to  development. 
There  were  now  the  flat  rat<',  the  raeiisured  service  rate,  the  message 
rate  and  others.  It  was  proposed  to  abolish  those  and  have  only  ona 
system  of  charging. 

The  Chairman  said  that  if  this  recommendation  were  adopted  it  would 
revolutionise  the  use  of  the  telephone.  Apparently  users  on  the  flat 
rate  might  be  paying  £20  a  year,  and  be  having,  according  to  the  new 
proposals,  £100  worth  of  telephone  use. 

Answering  questions  n.>ganling  the  metrv>politan  arv^a.  Sir  Evelyn 
Murray  said  they  proposed  to  establish  an  inner  circle,  within  which  the 
calls  would  only  be  l.Ui.,  and  differvnt  charges  acconling  to  distance. 
Calls  were  registen>d  automatically  by  the  operator  pressing  a  button. 
There  was  no  other  check.  Dealing  with  the  call  offices.  Sir  Eveljni 
Murray  said  it  was  found  that  the  present  charge  of  3d.  in  London  and 
2d.  in  the  country  was  not  rvmunerative.  but  there  were  so  many  diffi- 
culties in  increasing  that  amount  sufficiently  to  put  the  system  on  » 
paying  basis  that  they  recommended  the  continuance  of  the  present 
svstem. 
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S.E.  Lancashire  Electricity  Area. 


The  accompanying  map  shows  the  area  of  the  proposed  South -East 
Lancashire  and  North  Cheshire  electricity  district. 

The  Electricity  Commissioners  have  provisionally  determined  that  the 
South-East  Lancashire  Electricity  Area  shall  be  as  follows  : — 

County  of  Lancaster  :  City  and  county  borough  of  Manchester  ;  the 
county  boroughs  of  Bolton,  Bury,  Oldham,  Rochdale,  Salford  and 
Wigan  ;  the  municipal  boroughs  of  Ashton-under-Lyne,  Eccles,  Hey- 
wood,  Leigh,  Middleton  and  Mossley  ;  the  urban  districts  of  Abram, 
Ashton-in-Makerfield,  AspuU,  Atherton,  Audenshaw,  BiUinge,  Blackrod, 
Chadderton,  Crompton,  Denton,  Droylsden,  Eailsworth,  Farnworth, 
Golbome,  Haydock,  Hindley,  Horwich,  Hurst,  Ince-in-Makerfield, 
Irlam,  Kearsley,  Lees,  Littleborough,  Little  Hulton,  Little  Lever, 
Milnrow,  Norden,  Orrell,  Prestwich,  RadcHffe,  Ramsbottom,  Royton, 
Standish-with-Langtree,  Stratford,  Swinton  and  Pendlebury,  Tottington, 
Turton,  Tyldesley-with-Shakerley,  Upholland,  Urmston,  Wardle, 
Westhoughton,  Whitefield,  Whitworth  and  Worsley ;  and  the  rural 
districts  of  Barton-upon-Irwell,  Bury,  Leigh,  Limehurst  and  Wigan  ; 
and  the  township  of  Rixton-with-Glazebrook  in  the  rural  district  of 
Warrington. 


REFERENCE. 
ELECTRICITY  DISTRICT  BOUNDARY 
COUNTY  BOUNDARIES 
COUNTY  BOROUGHS- -C,B. 

MUNICIPAL      DO.       M,B. 

URBAN   DISTRICTS U.D. 

RURAL  DO.  R.D. 


Parliamentary  Intelligence. 

— • 

L.C.C.  OMNIBUS  POWERS. 

The  London  County  Council  have  been  extremely  unfortunate^^withi 
their  legislative  proposals  for  the  improvement  of  their  tramway  service- 
In  the  beginning  of  the  year  they  prepared  a  comprehensive  scheme  of 
tramway  extensions  which  several  of  the  Borough  Councils  opposed,  and 
as  the  House  of  Commons  decided  in  March  not  to  waive  compliance 
with  their  Standing  Orders,  the  tramway  portions  of  their  Bill  had  to  be 
dropped.  At  the  time  we  expressed  regret  at  this  decision,  because, 
though  many  of  the  projected  lines  were  undesirable  in  the  public  interest, 
there  were  some  useful  extensions  which  might  very  well  have  been 
authorised. 

The  Council  proceeded  with  the  remainder  of  the  Bill,  which  sought 
powers  to  link  up  the  L.C.C.  tramways  by  means  of  omnibuses,  and  also 
to  run  omnibus  services  outside  the  area  of  the  county  in  connection  with 
their  housing  schemes.  Many  local  authorities  objected  to  the  London 
County  Council  encroaching  on  their  areas,  but  the  chief  opponents  were 
the  London  General  Omnibus  Company. 

Much  evidence  was  taken  by  the  Committee,  and  the  hearing  lastsd 
seven  days.  Eventually  the  chairman  (Sir  Wm.  Howell  Davies),  in 
_^^__^____^_^  giving  the  decision  of  the  Committee,  said  that  the 
opposition  of  the  local  authorities  in  the  metro- 
politan police  district  outside  the  Administrative 
County  of  London  succeeded.  So  far  as  the  Unking 
up  of  their  trams  north  and  south  was  concerned, 
the  Committee  would  grant  powers  within  a  circum- 
scribed area,  bounded  by  London  Bridge  on  the  east 
and  Westminster  Bridge  on  the  west,  and  a  new 
clause  would  have  to  be  brought  up  clearly  defining 
the  limited  powers.  The  Committee  recognised 
that  the  County  Council,  as  the  tramway  authority, 
had  discharged  a  great  public  work  with  considerable 
satisfaction  to  the  travelling  public,  and  had  done  so 
without  any  assistance  from  the  State.  Had  it  not 
been  for  that  fact  the  Committee  would  not  have 
granted  even  the  limited  powers  suggested.  They 
thought  that  the  L.C.C.  tramway  system,  which 
had  to  stop  at  a  great  many  termini  within  the 
central  part  of  London,  was  placed  at  a  consider- 
able disadvantage  compared  with  the  London 
General  Omnibus  Company.  The  powers  would 
have  to  be  exercised  in  the  first  place  with  the 
approval  of  the  Ministry  of  Transport,  and  the 
County  Council  would  have  to  satisfy  that  Ministry 
that  the  routes  which  they  were  proposing  to 
operate  were  satisfactory  routes,  and  they  would 
also  have  to  satisfy  the  metropolitan  police 
authorities.  The  services  must  be  strictly  linking- 
up  services,  and  not  general  roving  services. 

This  decision  is  very  unsatisfactory  and  quite 
illogical.  The  local  authorities,  who  successfully 
opposed  the  London  County  Council,  cannot  veto 
any  new  services  of  the  London  General  Omnibus 
Company.  We  think  the  time  has  come  when  this 
local  right  of  veto  should  either  be  abolished  or 
greatly  modified  in  the  public  interest. 


1  SKELMERSDALE  U.a 

2  ADLINGTON  U.D, 

3.  LITTLE  LEVER  U,D. 

4.  KEARSLEY  U.D. 

5.  WHITEFIELD  U.D. 

6.  LEES  U.D. 

7.  SPRINGHEAD  U.D 
».   FAILSWORTH  U.D. 

9,  DROYLESDEN  U.D. 

10.  AUDENSHAW  U.D. 
U.  ALTRINCHAM  U.D. 
12.   BOWDON   U.D. 
IJ.  COMPSTALLU.D. 

14.  MOTTRAM  U.D. 

15.  HOLLINSWORTH  U.O. 

16.  ALDERLEY  EDGE  U.O 

17.  HOLLIMGTON  U.D. 

18.  YEARDELEY  U.D. 


SCALE 
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1  Map  Off  THE  S.E.  Lancashire  Electkicity  District, 

County  of  Chester  :  The  county  of  borough  of  Stockport ;  the  municipal 
boroughs  of  Dukinfield,  Hyde  and  Stalybridge  ;  the  urban  districts  of 
Alderley  Edge,  Altrincham,  Ashton-upon-Mersey,  Bowdon,  Bredbury 
and  Romiley,  Cheadle  and  Gatley,  Hale,  Handforth,  Hazel  Grove  and 
Bramhall,  Hollingworth,  Knutsford,  Lymm,  Marple,  Mottram-in- 
Longendale,  Sale  and  Wilmslow  ;  and  the  rural  districts  of  Bucklow  and 
Tintwistle. 

County  of  Derby  :  The  municipal  borough  of  Glossop  and  rural  district 
of  Glossop  Dale. 

W.  Riding  of  York  :  The  urban  districts  of  Sauidleworth  and  Spring- 
head. 

Objections  or  representations  on  account  of  the  inclusion  of  any 
area  in,  or  the  exclusion  of  any  area  from,  the  district  must  be  made  in 
writing  and  addressed  to  the  Secretary,  Electricity  Commission,  Gwydyr 
House,  Whittihall, London,  S.W.I, by  Oct.  31  next.  The  Commissioners 
intend  to  hold  a  local  inquiry  into  the  matter,  and  any  authorised  under- 
takers, County  Council,  local  authority,  railway  company,  using  or 
proposing  to  use  electricity  for  traction,  &c.,  may  submit  in  writing  a 
scheme  for  effecting  improvement  in  the  organisation  for  the  supply  of 
electricity  in  the  area. 


The  Co.MMONWEALTH  EdiSon  (^ompany,  Chicago,  which  has  more  than 
415,000  customers  and  is  probably  the  largest  electric  supply  company 
in  the  world,  recently  made  an  issue  of  .$5,000, 000  seven  per  cent, 
collateral  gold  notes.  Last  year's  operating  r^,  venue  was  over  $30,000,000 
and  the  expenses  §19,500,000.  The  normal  annual  increase  is  between 
30,000  and  4O,00C  consumers. 


LONDON  ELECTRIC  RAILWAY  COMPANIES 
BILL. 

This  Bill,  which  authorises  the  London  Electric 
Railway  Companies  to  increase  their  statutory 
maximum  fares  for  passengers,  was  read  a  third 
time  in  the  House  of  Commons  on  Monday. 

Mr.  J.  D.  Gilbert  moved  that  the  Bill  be  recommitted,  on  the  ground 
that  the  Committee  to  which  it  was  referred  after  second  reading  had  not 
reported  on  the  financial  condition  and  profits  of  the  combined  railways 
in  relation  to  the  proposed  increases  in  fares.  What  London  members 
strongly  objected  to  was  the  management  of  the  finances  of  the  "combine, ' 
and  the  use  of  part  of  their  profits,  whereby  they  subsidised  a  non- 
statutory undertaking,  the  General  Omnibus  Company,  which  was 
included  in  the  combine.  The  revised  fares  would  impose  a  heavy 
additional  charge  on  the  travelling  community.  It  was  proposed  that 
first-class  passengers  should  pay  3d.  a  mile,  with  a  minimum  fare  of  4d.  ; 
and  that  third-class  passengers  should  pay  I.Ul.  a  mile,  with  a  minimum 
of  2d.  The  Bill  abolished  workmen's  faros.  It  set  up  a  double  journey 
for  a  single  fare  for  workmen,  but  it  did  not  say  whether  that  was  for  all 
time  or  only  a  temporary  measure.  They  ought  to  have  had  a  report 
from  the  Committee  on  the  questions  of  capital,  the  rate  of  interest  to 
which  it  was  suggested  shareholders  were  entitled,  and  the  pooling  of 
profits. 

Mr.  Grant,  chairman  of  the  Committee  by  whom  the  Bill  was  con- 
sidered, said  that  the  inombers  of  that  Committee  wen-  unanimous  in 
their  findings,  and  recommittal  was  unnecessary.  The('ommittee  were 
satisfied  that  the  increased  charges  authorised  by  the  Bill  were  not  more 
than  were  necessary  to  provide  from  time  to  time  for  working  expenses, 
renewals  and  a  rt>asonable  return  on  capital. 

After  discussion,  the  motion  was  rejected  and  the  Bill  rtnvd  a  third  time. 

On  July  2  the  Royal  A.><sext  to  the  following  .\cts  of  Parliament  was 
read:  North  Metropolitan  Electric  Power  Supply  Act,  Mersey  Railway 
Act,  Tyneside  Tramways  and  Tramroads  -Act.  ^ 
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Commercial     Topics. 

Angle-German  Debts. 

The  ( 'ontrollcr  of  the  British  Clearing  Office  is  advised  that  claims  may 
not  have  been  registered  in  respect  of  debts  secured  by  liens  or  charges 
in  favour  of  British  creditors  on  securities  belonging  to  German  nationals 
which  have  been  sold  or  otherwise  disposed  of  by  the  Custodian  of  Enemy 
Property.  All  claims  to  be  creditors  against  Oerman  nationals  should 
be  proved  through  the  Clearing  Office  In-fore  the  12th  inst. 
*  •  «         * 

Another  Engineering  Amalgamation. 

Messrs.  Guest,  Keen  &  Nettlefolds,  LUl.,  have  made  arrangements  for 
acquiring  a  controlling  interest  in  the  well-known  engineering  firm  of 
Messrs.  Bayliss,  Jones  and  Bayliss,  of  Wolverhampton.  Earlier  in  the 
year  the  former  company  also  acquired  controlling  interests  in  John 
Lysaght,  Ltd.,  and  in  the  Melrose  CJoUieries.  It  is  understood  that  Guest, 
Keen  &  Nettlefolds  intend  to  erect  on  the  Ivor  site  important  ranges  of 
coke  ovens  and  also  an  electric  power  station  for  the  works  and  collieries. 

*         ♦         ♦         ♦ 
Electric  Heating  and  Cooking  Progress. 

A  good  illustration  of  the  advance  in  electric  heating  and  the  domestic 
applications  of  electricity  is  given  in  the  annual  report  of  the  Leeds 
Corporation  Electri'city  Department.  The  receipts  from  the  sales  of 
current  for  heating  increased  to  £12,000  from  £6,316  in  1919,  the  con- 
sumers to  2,140  from  1,686,  the  capacity  of  the  radiators  installed  to 
5,077  kw.  from  3,714  kw.,  and  the  output  to  1,705,666  units  from 
1,177,527.  This  progress  would  have  been  much  greater  if  it  had  not 
been  for  the  fact  that  many  applications  for  heating  supplies  had  to  be 
refused  owing  to  the  fully-loaded  state  of  the  mains  in  certain  districts. 
An  increasing  number  of  residential  consumers  are  exercising  the  option 
to  take  supplies  of  energy  for  all  purposes  at  the  flat  rate  of  a  halfpenny  per 
unit,  plus  a  fixed  annual  charge  based  on  the  rateable  value. 
»         »         »         » 

Trade  Marks. 

The  important  recommendations  made  in  the  report  of  the  Mer- 
chandise Marks  Committee  deserve  careful  consideration  by  manufac- 
turers and  exporters.  Inquiry  has  been  made  into  the  need  for  indi- 
cations of  origin,  the  utility  of  collective  or  national  trade  marks  and  the 
necessity  of  international  action  to  prevent  the  use  of  false  marks,  &c. 

The  committee  are  of  opinion  that,  while  they  cannot  recommend  that 
all  imported  goods  should  bear  an  indication  of  the  country  of  origin,  the 
special  marking  of  imported  goods  in  certain  trades  would  be  useful, 
especially  where  British  goods  are  deliberately  imitated.  They  there- 
fore recommend  that  in  such  cases,  when  the  advisability  of  such  a 
course  has  been  established  after  an  official  inquiry,  the  Board  of  Trade 
should  have  powers  to  order  indications  of  origin.  This  may,  however, 
lead  to  undesirable  results  and  to  the  bureaucratic  control  of  trade. 

The  existing  Act  is  mainly  concerned  with  the  prevention  of  false  or 
misleading  marking,  and  a  false  indication,  in  order  to  come  within  the 
Act,  must  be  in  writing.  Sections  2,  3  and  5  of  the  existing  Act  should, 
therefore,  be  amended  to  include  in  the  broadest  possible  manner  all 
indications,  descriptions,  or  statements,  oral,  documentary,  or  other, 
whether  physically  attached  to  goods  or  not,  including  statements  in 
advertisements  or  catalogues  and  false  indications  given  by  trade  names 
or  titles  of  firms  or  companies,  which  are  reasonably  calculated  to  lead  a 
purchaser  to  a  false  belief  as  to  the  origin  of  the  goods.  They  also  recom- 
mend that  a  list  should  be  authoritatively  settled  of  British  national 
emblems  the  use  of  which  should  be  forbidden  on  foreign  goods  unless 
specifically  authorised  or  with  an  adequate  qualification.  They  also 
suggest  that  it  would  facilitate  the  prevention  of  false  marking  if  it  were 
made  an  offence  to  attempt  to  do  any  of  the  things  such  as  forging  a 
trade  mark,  and  applying  a  false  trade  description  to  goods. 

Deahng  with  the  detection  of  and  prosecution  for  offences  against  the 
Act,  it  is  pointed  out  that  the  Board  of  Trade,  who  are  the  prosecuting 
authority  under  the  Merchandise  Marks  Act,  1891,  have  no  staff  of 
inspectors  or  detectives,  and  rely  for  information  as  to  breaches  of  the  Act 
upon  particulars  furnished  to  them  by  trade  associations  and  others. 
On  the  other  hand,  the  Department  of  Agriculture  and  Technical  Instruc- 
tion for  Ireland,  whose  powers  to  prosocut^e  are  given  by  the  Merchandise 
Marks  (Ireland)  Act,  1909,  have  employed  a  special  staff  of  inspectors. 
There  would  be  considerable  difficulty  in  setting  up  machinery  under 
the  direct  control  of  central  departments  in  Great  Britain,  and  they 
recommend  that  local  authorities  should  be  authorised  to  prosecute. 
Nation.u.  M.auks  and  International  Action. 

Referring  to  the  question  of  a  National  or  Empire  trade  mark,  the  com- 
mittee state  that,  in  the  absence  of  agreement  among  the  bulk  of  the 
traders  concerned,  there  are  grave  objections  to  the  institution  of  such  a 
mark,  particularly  one  which  is  to  be  under  the  control  and  administra- 
tion of  a  private  association. 

The  Committee  recommend  that  where  a  country  fails  to  carry  out  its 
obligations  under  a  Convention  and  representations  to  the  foreign 
Government  concerned  have  proved  ineffectual,  the  mattrcr  might  be 
referred  to  the  League  of  Nations  or  to  the  Permanent  Court  of  Inter- 
national Justice  to  be  set  up  under  the  Covenant  of  the  League.  Inter- 
national Conventions  should  provide  for  any  amendments  of  national 
laws  that  may  be  necessary  to  enable  suitable  legal  action  to  be  taken. 
The  action  should  be  undertaken  at  the  expense  of  the  State  where  the 
abuse  aimed  at  affects  interests  of  a  national  or  far-reaching  character, 
and  not  merely  those  of  individual  traders  ;  but  in  cases  where  a  par- 
ticular trader's  rights  are  alone  aifected  the  expense  should  be  borne  in 
whole  or  in  part  by  such  trader.  If,  in  addition  to  the  oixlinary  remedies, 
an  international  agreement  could  be  arrived  at  for  protecting  the 
trades  of  certain  towns,  such  as  Shettield.  it  n\ight  assist  the  maintenance 
of  the  reputation  of  towns  connected  with  particular  industries. 


Electricity  Supply. 

Ep«om  Urban  Council  ha«  ai>pliwi  for  a  loaa  of  £4/jO<^  for  nervicea  anti 
mains  extensions. 

BcRY  Corporation  has  applicfl  for  sanction  to  lx»rrow  £95,000  for 
extensions  at  the  electricity  works. 

Among  the  recent  eonncctions  to  the  electric  supply  department  of 
Manche-Stkr  f'orporation  are  the  gas  offices,  which  have  bet-n  vnred  foe 
electric  lighting. 

A  supply  of  electricity  is  now  available  in  Braintree,  Eanex,  through 
the  efr-)rt8  of  the  P'ast  Anglian  Electricity,  Ltd.  Current  is  uken  froa» 
the  generating  station  of  .Messrs.  Lake  &  Elliott. 

ToDMf)RUEN  Council  has  applied  for  sanction  to  borrrjw  £42,000  for 
laying  supply  cables.  Arrangements  have  been  made  for  obtaining 
a  bulk  supply  of  electricity  from  the  Yorkshire  Electric  Power  Company, 

Besides  deciding  to  increase  the  price  of  electric  current  and  of  met«r 
rents  by  20  per  cent,  from  July  1,  Fl-jetwood  Council  has  applied  for 
an  order  to  enable  the  Council  to  charge  a  flat  rate  of  8od.  per  unit,  and 
for  permission  to  borrow  £5,0fKJ  for  new  mains  and  services  and  £2/KM> 
for  meters  in  connection  with  their  housing  proposals. 

The  total  income  of  the  West  Bromwkh  electric  supply  department 
for  the  year  ended  March  was  £66,231.  compared  with  £.53,888  in  1918-19, 
an  increase  of  £12, .343.  The  expenditure  was  £48,876.  an  increase  of 
£6,787,  and  the  gross  profit  was  £17,3.54,  compared  with  £11,798.  After 
paying  interest  and  sinking  fund  instalments  the  net  profit  waa  £6,779. 

The  Electricity  Commissioners  will  hold  an  inquiry-  at  XottinghaJ* 
oil  the  21st  inst.  into  the  applications  of  the  Corporation  for  consent  to 
erect  a  generating  station  on  land  adjoining  Clifton  Collierv.  and  of  the 
Derbyshire  &  Nottinghamshire  Electric  Power  Company  to  t'le  erection 
of  a  generating  station  in  the  parish  of  Colwickin  Basford  Rural  District. 

In  a  report  to  Sl-ndeuland  Electricity  Committee,  the  enidneer  and 
general  manager  (Mr.  A.  S.  Blackir>an)  states  that  the  »>,it<xi  kw.  turbo- 
generator installed  in  September  has  not  been  defiendable  and  ba« 
seldom  been  out  of  the  contractor's  hands.  The  contract  for  the  gene- 
rator was  placed  in  August,  1917,  the  Committee  hoping  to  have  it  in. 
use  by  the  end  of  1918,  but  it  was  not  until  September  28  last,  that  it 
was  first  put  on  load. 

The  report  of  the  Leeds  Corporation  Electric  Supply  Department  for 
the  year  ended  March  31  shows  the  undertaking  to  be  in  a  ver>-  flourishing 
condition.  Though  the  consumption  of  current  for  power  was  leas, 
owing  to  the  reduction  of  hours  and  the  virtual  abolition  of  overtime, 
this  factor  was  more  than  counterbalanced  by  the  gain  accruing  from  the 
more  general  use  of  electrical  energy  in  factories  and  workshops.  This 
tendency,  involving  an  increase  in  the  amount  of  plant  required  in  pro- 
portion to  the  sales  of  electricity,  will  have  a  material  effect  in  increasing 
the  cost  of  the  supply.  The  use  of  electricity  for  other  than  industrial 
purposes  is  increasing  rapidly,  and  the  removal  of  the  restrictions  upon 
lighting  and  heating  resulted  in  a  large  increase  of  output.  The  tram- 
ways department  also  has  purchased  from  the  electricity  works  a  con- 
siderably larger  quantity  of  current  than  before,  the  increa«  being. 
mainly  due  to  the  fact  thai  during  the  Yorkshire  miners"  strike  of  last 
summer  it  was  deemed  advisable  to  run  the  tramway  exclusively  by- 
energy  supplied  by  the  electricity  department. 

The  total  number  of  units  sold  for  all  purposes  was  63.023.502,  an. 
increase  of  636,069  (102  per  cent.):  the  number  of  consumers  was 
19,782,  an  increase  of  2.957  (17-57  per  cent.)  ;  while  the  capiwity  of  all  the 
apparatus  connectt>d  to  the  mains  (exclusive  of  traction)  was  S<.t.938  kw., 
an  increase  of  9.095  kw.  (12-66  per  cent.).  Although  the  munber  of 
power  consumers  increas.  d  by  15-36  per  cent.,  and  the  capa<ity  of  the 
motors  installed  by  9-78  per  cent.,  the  sales  of  current  for  power  actually 
diminished  from  46.990.861  to  42,485.265  units,  a  reduction  of  9-59  per 
cent.  The  number  of  electric  light  users  increased  from  12.136  tol4.125 
( 16-39  per  cent.)  and  the  units  sold  for  privaU'  lighting  frvMU  6. .'38.624  to 
8.366.789(24-17  per  cent.).  Street  lighting  sales  increastni  frv>m  15S.680 
to  2,349.833  units,  but  they  are  only  a  fraction  of  those  before  the  war 

The  continual  increase  in  the  cost  of  materials  and  labour  necessi- 
tated further  increases  in  the  price  of  current,  the  addition  to  the  pre- 
war scale  being  now  80  per  cent.  These  increases.  combine<l  with  the 
slight  increase  in  output  and  the  greatt-r  proportion  of  current  sold  for 
lighting  purposes,  resulted  in  an  increase  of  £141.542  (43-2  iier  cent.)  in 
income.  Against  the  increase  in  revenue  there  was  an  advance  of 
£51,853  in  working  expenses,  and  slightly  increastul  interest  and  aniemp- 
tion  fund  charges.  AUoMi-ing  for  the  r.-duction  in  war  allowances  and 
income  tax,  the  net  increase  of  e.<{>enditure  was  £47.991.  Out  of  the 
profit  for  the  year  (£100.417.  compared  with  £6.866  in  1919).  a  s»im  of 
£56.008  was  contributed  to  the  cost  of  {H^nnanent  works,  leaving  the 
disposable  profit  at  £44.409.  Out  of  this  surplus  £4.lv>0  has  licon  trans- 
ferred to  the  reserve  fund,  raising  that  fund  to  £*25.(.H)0.  the  maximum 
authorised  by  the  City  Council,  arid  the  balance  (£39.758)  is  available  for 
the  relief  of  rates. 

The  total  works  costs  were  0-91d.  (0-72d.).  and  the  total  exjvnditore 
was  l-62d.  (against  l'26d.)  jH>r  unit,  the  average  price  obtained  bein^ 
l-79d.  (l-26d.).  The  maximum  load  was  29.2lO~kw..  against  23.130  kw. 
Two  ti.OOO  kw.  turbo-alternators  were  deliverenl  during  the  year,  raising; 
the  station  capacity  to  51.000  kw.  A  further  extension  ol  the  works. 
has  been  decided  lipon.  involving  additions  to  the  buildiiurs.  and  the 
purchase  of  boilers,  turbo-alternators,  switchgear.  and  other  accessories, 
at  an  cftimatcd  cost  of  £4,"H1.000.  A  contract  has  been  prv^>visii>n!Uly  let 
for  the  supply  of  boilers.  &c..  and  tenders  have  been  invited  for  other 
plant,  including  a  12.000  kw.  turbo-alternator.  The  total  loans  auctions 
amount  to  £2,024.215.  and  application  has  been  made  to  the  Electricity 
Commissioners  for  permission  to  borrow  £612,000. 
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Electric   Traction. 

In  the  report  of  the  Light  Railway.-^  CommiSSoners  for  1919  par- 
ticulars are  given  of  15  new  ajiplications  for  orders  to  authorise  light 
railways.  The  need  of  a  uniform  pohcy  and  of  co-ordination  in  the 
provision  of  local  transport  by  rail,  road  and  water  is  again  urged,  and  the 
Commissioners  anticipate  many  advantages  from  the  bringing  of  such 
means  (including  light  railways)  together  under  the  control  and  the 
authority  of  the  Minister  of  transport.  The  advantages  of  the  light 
railway  for  agricultural  development  and  industrial  expansion  are 
pointed  out. 

The  directors  of  the  London  &  South-Western  Railway  Company 
intimate  that  they  have  been  reluctantly  compelled  to  postpone  the  elec- 
trification of  the  Cobham  and  Leatherhead  lines  to  Guildford.  .  This 
decision  is  said  to  be  the  result  of  various  circumstances  which  have  arisen 
<lurin<T  the  last  three  or  four  months,  including  the  abnormal  increase  in 
the  cost  of  all  material  required  in  connection  with  the  electrical  equip- 
ment of  the  permanent  way  and  rolling  stock  ;  the  refusal  of  manufac- 
turers to  give  firm  quotations  or  to  guarantee  delivery  within  a  reason- 
able period  ;  and  the  impossibility  of  raising  fresh  capital  while  the 
present  uncertainty  as  to  the  future  position  of  the  railways  continues. 
L.C.C.  Tkamways. 
A  report  of  the  Highways  Committee  on  the  annual  estimates  of  the 
tramways  undertaking  for  1920-21  was  presented  to  the  London  County^ 
"Council  on  Tuesday.  The  estimated  receipts  were  £4,553,940,  and  the 
tiotal  working  expenses  £4,661,890,  leaving  a  deficit  of  £107,950.  Debt 
charges (£32?, 222  for  repayment  of  capital  and  £263,180  for  interest  on 
capital  expenditure)  are  £591,402,  and  income-tax  and  sundry  items 
£50,090,  making  a  total  deficiency  of  £749,442.  The  estimates  are  based 
on  one-half  the  cost  of  trackwork  renewals  being  charged  to  capital 
account.  Assuming  that  the  Treasury  consent  is  obtained  to  the  debt, 
^but  not  to  the  renewal  proposals,  the  estimates  will  show  a  deficiency  of 
£929,512,  and  assuming  the  Treasury  consent  is  not  obtained  to  either 
'proposal,  the  estimated  deficiency  will  be  £1,038,512.  The  salaries  and 
-wages  have  increased  from  £1,102,220  from  1913-14  to  £3,254,162  for 
1920-21.  In  order  to  overtake  arrears  in  repairs  of  rolling  stock  it  will 
he  necessary  for  several  years  to  incur  an  annual  expenditure  of  £400,000. 
The  Committee  are  considering  what  steps  should  be  taken  to  deal  with 
the  financial  situation  of  the  tramways  and  will  report  at  any  early  date. 
The  special  committee  of  inquiry  on  tramways,  in  an  interim  report, 
pointed  out  that  the  increase  in  wages  is  estimated  to  cost  £212,000  in 
the  current  year.  If  the  deficiency  should  amount  to  £1,038,512  it  will 
be  equivalent  to  a  special  county  rate  of  6^d.  in  the  pound.  The  com- 
mittee state  that  it  is  clearly  inequitable  that  one  form  of  traction  only 
should  be  called  upon  to  contribute  directly  to  road  maintenance,  parti- 
cularly where,  as  in  the  case  of  a  tramway,  no  direct  wear  and  tear  to 
the  ordinary  road  surface  is  occasioned.  No  relief  from  this  habihty  can 
be  obtained  without  legislation  and  prosi^ect  of  relief  this  year  is  very 
femote.  The  Council  is  advised  that  a  grant  should  be  procured  if 
possible  out  of  the  Road  Improvement  Fund.  As  regards  the  question 
of  road  transit  undertakings  being  charged  with  widenings,  the  com 
mittee  think  that  other  competing  forms  of  traffic  should  be  required  to 
share  in  the  charges,  according  to  the  benefit  they  derive  from  street 
widenings.  The  committee  think  there  is  unnecessary  duplication  of 
travelling  facilities,  and  about  500  omnibuses  could  be  \vithdrawn  from 
tramway  routes.  It  is  pointed  out  that  the  Government  had  assisted 
■c  jmpetitors.  The  L.G.O.C.  in  1919,  contributing  nothing  to  the  pool, 
had  drawn  out  £582,847.  The  committee  proposes  a  systematic  increase 
in  fares.  The  revised  fare  would  be  approximately  Id.  for  1-2  mile, 
instead  of  the  present  average  of  1-5  mile. 

The  reports  were  discussed  at  considerable  length.  Dr.  Scott  Lidgett 
said  the  subject  was  most  serious,  especially  as  the  housing  scheme  would 
need  swift  and  more  economical  facilities  to  be  provided,  so  that  people 
•could  reach  quickly  the  more  salubrious  parts  of  the  suburbs.  The 
present  position  of  the  tramway  system  was  abnormal,  and  was  due  in 
part  to  the  disastrous  and  subsidised  competition  of  the  omnibuses. 
Before  any  decision  was  taken  as  to  the  exact  way  of  dealing  with  the 
: problem,  recourse  should  be  had  to  the  Ministry  of  Trans^jort  to  clear 
vip  the  situation  of  the  London  trafiic  problem. 

Mr.  R.  C.  Norman  said  the  subsidies  were  wrong  and  dangerous, 
whether  they  came  from  the  Imperial  Exchequer  or  the  Council's  rates. 
He  believed  the  tramways  could  be  made  self-supporting,  but  he  wished 
the  Highways  Committee  to  take  forthwith  any  steps  required  to  prevent 
the  undertaking  becoming  a  charge  on  the  rates. 

Mr.  G.  H.  Hume  said  the  tramways  had  not  failed  to  pay  through  any 
lack  of  effort  on  the  part  of  those  who  managed  them.  It  was  the 
■duty  of  the  Council  to  go  to  the  Ministry  of  Transport  and  say  they 
■wanted  them  to  do  something  to  remove  restrictions  on  the  development 
of  London  traffic. 

Mr.  H.  H.  Gordon  said  the  crux  of  the  whole  matter  lay  in  the  need 
£or  co-ordination.  They  would  never  be  able  to  keep  the  tramways  off 
the  rates  until  they  eliminated  nectlless  competition.  The  true  remedy 
to  meet  competition  was  not  to  say  th(\v  would  not  go  on  the  rates,  but 
>t  J  have  recourse  to  the  rates  in  order  to  relieve  tlie  trams  from  that  unfair 
competition.  The  i)olicy  of  increasing  fares  100  per  cent,  had  only 
brought  in  an  increase  in  revenue  of  .33  jjcr  cent. 

Mr.  \V.  J.  Squires,  chairman  of  the  Committee,  stated  that  if  the  tram- 
ways were  to  be  made  to  2)ay  the  money  must  come  out  of  the  pockets 
■of  those  who  used  them. 

Ultimately  the  re])ort  was  adopted,  with  the  addition  of  an  amend- 
ment to  the  effect  that  it  be  an  instruction  to  the  eommittee  to  take 
.steps  forthwith,  and  from  time  to  time  as  might  be  required,  to  prevent 
the  tramway  undertaking  from  being  a  charge  on  tlie  rates. 


Institution  Notes. 

A  special  meeting  of  the  Rontgen  Society  will  take  place  on  July  15, 
at  9  i>.m.,  at  University  College,  Gower-street,  London,  when  an  address 
will  be  delivered  by  Dr.  W.  D.  Coolidge,  of  the  General  Electric  Company's 
Research  Laboratory,  U.S.A.  Members  of  medical  and  scientific 
societies  are  invited  to  attend. 

In  order  to  celebrate  the  26th  anniversary  of  the  foundation  of  the 
Junior  Institution  of  Exgineeks,  a  dinner  was  given  on  the  30th  ult.. 
Sir  E.  H.  Tennyson  d'Eyncourt,  president  of  the  Institution,  in  the  chair. 
It  was  stated  that  the  membership  now  exceeded  2,000.  The  president- 
elect is  Lord  Weir. 

Among  the  bequests  of  the  late  Dr.  Rudolf  Messel  were  the  following  : 
£5,000  to  the  Royal  Institution,  £1,000  to  the  Chemical  Society,  his 
platinum  crucible  to  the  Society  of  Chemical  Industry,  and  his  electric 
telephone  by  Reis  to  the  Institution  of  Electrical  Engineers.  The 
residue  of  the  property  is  to  be  divided  into  five  parts,  four  of  which  are 
to  go  to  the  Royal  Society  and  one  to  the  Society  of  Chemical  Industry, 
the  income  to  be  expended  in  the  furtherance  of  scientific  research  and 
other  scientific  objects. 

At  the  meeting  of  the  Midland  Branch  of  the  National  Association 
OF  Colliery  Managers  on  Siturday  there  was  a  discussion  on  Prof. 
McMillan's  Paper  on  miners'  safety  lamps.  Mr.  Wm.  Maurice,  who 
presided,  stated  that  mining  experts  realised  the  advantage  of  improved 
mine  lighting  in  so  far  as  it  affected  the  incidence  of  nystagmus,  but  the 
less  obvious  advantages,  such  as  increased  productivity,  reduction  in  the 
a/ccident  rate,  the  effect  on  the  health  of  the  workers,  and  so  forth,  had  not 
yet  been  made  the  subject  of  special  investigation.  Touching  upon  flame 
lamps,  Mr.  Maurice  stated  that  no  one  at  this  time  of  day  could  attemjit, 
with  any  hope  of  success,  to  show  that  flame  safety  lamps  were  preferable 
to  electric  lamps.  As,  however,  they  constituted  the  only  satisfactory 
means  of  testing  for  gas,  they  could  not  yet  be  entirely  displaced,  and  until 
some  new  method  of  approach  to  that  problem  was  worked  out,  the  proba- 
bility was  that  they  would  fail. 

In  the  report  of  the  past  year's  work  of  the  North-Western  Centbb 
of  the  Institution  of  Electrical  Engineers  it  is  recorded  that  sub- 
coinmittees  were  set  up  to  deal  with  (1)  Papers,  (2)  Constitution  of  Sub- 
centres,  and  (3)  Training  of  Power  Supply  Engineers.  The  membership 
of  this  centre  numbers  984,  an  increase  of  151  over  the  previous  year. 

The  following  officers  have  been  elected  to  serve  on  the  committee 
for  the  forthcoming  session  :  Chairman  :  Mr.  J.  Frith  ;  Vice-Chairmen  : 
Messrs.  W.  Walker  and  A.  S.  Barnard  ;  Hon.  Sec.  and  Treasurer  :  Mr. 
A.  U.  Ellis  ;  Ordinary  Members  :  Messrs.  B.  Welboum,  H.  A.  Ratcliff 
and  W  J.  H.  Wood. 

The  Preston  Sub-Centre  of  the  North-Western  Centre  was  in- 
augurated in  June,  1919,  the  membership  now  being  129.  The  com- 
mittee of  this  sub-centre  consists  of  :  Chairman  :  Mr.  J.  Conner ;  Hon. 
Treasurer  :  Mr.  J.  H.  Tonge  ;  and  Hon.  Secretary  :  J.  F.  Simpson  ; 
.-irea  Members  :  Messrs.  J.  Gibbs,  W.  E.  Highfield,  C.  Fumess,  A.  W. 
Clegg,  J.  E.  Starkie,  P.  P.  Wheelwright,  and  Lieut. -Col.  H.  E.  O'Brien. 

The  North-Western  Students'  Centre  has  also  made  great  pro- 
gress during  the  past  session,  a  great  many  new  members  being 
enrolled. 

The  Annual  Conversazione  of  the  Institution  of  Electric.vl 
Engineers  was  held  on  Thursday,  July  1,  at  the  Natural  History 
Museum,  London,  S.W.  The  guests,  who  numbered  over  1,300,  were 
received  by  the  President  and  Mrs.  Roger  Smith  and  included  the  Right 
Hon.  E.  Shortt,  K.C..  M.P.,  Home  Secretary,  the  Hon.  Sir  J.  A.  Cock- 
burn,  M.D.,  K.C.M.G.,  Sir  G.  K.  Elphinstone,  K.B.E.,  Col.  Sir  T.  H. 
Holdich,  R.E.,  K.C.M.G.,  Admiral  of  the  Fleet  Sir  H.  B.  Jackson,  R.N., 
G.C.B.,  K.C.V.O.,  Major-General  Sir  R.  M.  Ruck,  K.B.E.,  C.M.G.,  Col. 
R.  E.  Crompton,  C.B.,  Mr.  W.  M.  Mordey,  Sir  John  Snell,  Mr.  C. 
H.  Wordingham,  C.B.E.  and  Mr.  P.  F.  Rowell  (Secretary).  A  depar- 
ture from  the  usual  procedure  was  made  in  that  the  demonstration  of 
wireless  telegraphy  and  telephony  given  in  the  Shell  Gallery  was  a  depar- 
ture from  the  usual  procedure  on  these  occasions,  and  was  an  indication 
that  this  was  a  gathering  of  a  scientific  society.  In  spite,  however,  of 
the  fact  that  each  demonstration  was  preceded  by  a  short  explanation 
it  was  obvious  that  a  good  many  of  those  attending  hardly  realised  what 
was  happening.  The  usual  musical  programmes  were  provided  by  the 
string  band  of  the  Royal  Engineers  in  the  Central  Hall  and  by  the 
Allied  String  Quartette  and  other  artistes  in  the  Reptile  Gallery. 

The  annual  conversazione  of  the  Institution  of  Civ«.  Engineers 
was  held  at  Great  George-street  on  Tuesday  evening  last.  In  addition 
to  the  usual  musical  programmes  the  visitors  were  entertained  by  an 
inspection  of  an  excellent  collection  of  engineering  models  and  scientific 
apparatus.  Demonstrations  were  given  of  the  new  Marconi  calling-up 
device,  which,  it  will  be  remembered,  enables  tlie  alarm  signal  sent  out 
by  a  ship  to  be  received  by  any  other  siups  within  range  even  though 
the  wireless  operators  are  not  in  actual  attendance.  The  alarm  is  given 
by  sending  out  a  series  of  dots  at  tlie  rat«  of  180  a  minute,  the  impulses 
from  which  gradually  build  up  the  oscillations  of  a  relaying  device  with 
a  corresponding  period.  As  the  signals  continue  contiu-t  is  made  in  the 
relay  circuit  and  a  bell  begins  to  ring.  The  National  Physical  Laboratory 
had' a  lariie  exhibit  of  measuring  ajiparatus  of  various  kinds,  while  the 
Royal  Ordnance  Factory  at  Woolwich  also  sent  a  numU-r  of  measuring 
machines  and  uauges.  "Otlier  exhibits  were  the  Faraday -Palmer  stress 
ivcoidcr  and  a  model  of  Sir  John  Dewrance's  adhesion  pump  in  which  the 
oil  is  sucked  up  by  a  sjundle,  having  shallow  spiral  grooves  cut  into  ita 
surface,  which  rotiites  a  close  fit  in  an  angular  chamber. 
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Miscellaneous. 

The  employees  of  the  M.vuooNi  Wireless  Telegraph  Company, 
'Chelmsford,  have  formed  a  public  utility  society,  with  a  view  to  erecting 
houses  for  themselves. 

Owing  to  a  storm,  some  overhead  oleetric  wires  in  Cheshire  were 
knocked  down,  and  a  farmer  lost  four  dairy  cows  through  their  coming 
nto  contact  with  a  broken  wire. 

jB  The  SouTHPORT  electricians  who  came  out  on  strike  last  week  owing 
to  a  dispute  as  to  working  conditions,  have  returned  to  work,  the  matters 
in  dispute  being  the  basis  of  negotiations. 

The  pra,ctice  of  allowing  their  workmen  a  smoking  interval  of  1.5 
minutes  each  morning  and  afternoon  without  stoppage  of  work  has 
proved  so  successful  at  the  Preston  works  of  Messrs.  Dick,  Kerr  &  Co., 
that  the  innovation  is  being  extended. 

M.  Krassin,  the  envoy  of  the  Russian  Soviet  Government,  who  is  an 
electrical  engineer,  last  week  ])aid  a  visit  to  the  Chelmsford  Works 
of  Messrs.  Crom])t<)n  &  Company,  Ltd.,  and  was  greatly  interested  in  the 
modern  up-to-date  methods  of  the  company. 

At  the  premises  of  the  Office  Commercial  Frangais  Angleterre  (French 
Commercial  Intelligence  Dept.),  153,  Queen  Victoria-street,  B.C.,  there 
will  be  an  Exhihition  of  French  Manufactures  and  goods  from  the 
15th  to  the  .'51st  inst.  The  exhibits  will  include  electro-medical  and 
surgical  apparatus,  laboratory  accessories,  scientific  instruments,  &c. 

We  regret  to  record  the  death  of  Lord  Downham  of  Fulham,  which 
occurred  at  his  London  residencj  on  Friday  last.  Deceased,  who  has 
held  many  prominent  public  appointments,  including  those  of  President 
of  the  Local  Government  Board  and  Financial  Secretary  to  the  Treasury, 
was  chairman  of  the  Westminster  Electric  Supply  Corpn.,  and  deputy 
chairman  of  the  Central  Electric  Supply  Company. 

Unreasonable  strikes  continue  to  be  the  order  of  the  day.  Owing 
to  the  sudden  stoppage  of  work  by  members  of  the  Electrical  Trades 
Union  employed  by  Messrs.  Cammell,  Laird  &  Company,  it  is  probable 
that  the  company's  Penistone  works  will  close  down.  The  trouble  arose 
over  the  fact  that  a  member  of  the  electrical  staff  declined  to  join  the 
union,  and,  after  vainly  trying  to  get  him  to  join  up,  the  men  struck  work 
without  giving  projjer  notice. 

A  dispute  over  the  alleged  failure  of  the  Port  of  London  Authority  to 
observe  the  recent  award  of  the  National  Conciliation  Board  regarding 
wages  and  hours  has  arisen,  and  between  2,000  and  3,000  electricians 

•  and  builders  are  on  strike.  Several  hundred  electrical  workers  ceased 
work  to  enforce  the  demand  for  payment  of  the  district  rate  of  2s.  3d.  an 
hour.  The  effect  of  the  stoppage  was  to  cut  the  supply  of  electric  current 
from  the  docks. 

The  Department  of  Overseas  Trade  state  that  H.M.  Trade  Commis- 
sioner in  Toronto  (Mr.  F.  W.  Field)  has  notified  that  a  local  firm,  who  use 
motors  varying  from  g  h.p.  to  5  h.p.  for  pumping  work,  is  desirous  of 
receiving  quotations  with  particulars  of  delivery  from  United  Kingdom 
firms  for  electric  motors  of  a  high  starting  torque  and  other  characteris- 
tics similar  to  the  American  "  Wagner  "  and  "  Century  "  makes.     Parti- 

'Culars  from  the  Department,  35,  Old  Queen-street,  S.W.  L 

The  Western  Electric  Company  announce  that,  owing  to  the  rapid 
growth  of  their  business  at  North  Woolwich,  they  have  found  it  necessary 
to  acquire  an  additional  building  at  (50  and  62,  Finsbuiy-pavement, 
London,  E.C.  (Telephone  Nos.,  London  Wall  7608  and  7609).  The 
cxjjort  sales  department  have  removed  from  Oswaldestre  House,  and 
the  supi^ly  sales  department  from  Norfolk  House  to  the  new  address, 
and  all  sales  business  will  be  carried  on  from  Finsbury-pavement  in 
future,  where  they  now  have  extensive  show  rooms.  The  registered 
offices  of  the  companj'  will  continue  at  Norfolk  House. 

The  17th  annual  works  outing  of  the  employees  of  Simplex  Con- 
duits, Ltd.,  took  place  on  the  26th  ult.,  when  300  of  the  employees 
journeyed  to  Bewdley  by  special  train.  They  were  accompanied  by 
most  of  the  management  staff,  and  by  a  number  of  the  outside  managers 
and  representatives,  the  function  being  graced  by  a  number  of  ladies. 
Sports  were  held  in  the  morning,  previous  to  a  lunch  presided  over  by 
Mr.  L.  M.  Waterhouse,  technical  director  of  the  company,  who,  in 
response  to  the  toast  of  "  The  Firm,"  congratulated  the  Committee  of 
■the  Simplex  Social  and  Welfare  Club  on  the  excellent  arrangements  made 
for  the  day's  enjoyment.  A  photograph  was  takea  of  the  36  members 
who  had  been  with  the  company  at  the  period  of  the  first  outing. 

A  GrOLF  Competition  w.as  one  of  the  features  of  the  I.M.E.A.  meeting. 
It  was  the  second  of  the  kind  only,  the  first  being  held  in  June,  1914,  at 
the  Warmley  course  during  the  Birmingham  Convention.  This  pro- 
duced only  a  dozen  competitors,  whereas  the  Ilkley  competition  brought 
31  (including  two  ladies)  into  th»  field.  It  might  be  worth  while  to 
arrange  the  next  year's  I.M.E.A.  Convention  programme  with  a  golf 
competition  of  a  more  official  kind,  as  so  many  are  now  interested  in  the 
gama,  and  there  are  few  business  associations  that  do  not  have  such  a 
competition.  Messrs.  J.  K.  Brydgcs  and  W.  G.  Pickvance  acted  as  the 
organising  committee  for  the  present  game,  and  everything  passed  ot? 
smoothly.  A  silver  cup  was  contributed  anonymously,  and  an  optional 
sweepstake  added  to  the  interest  of  the  competition,  which  Avas  played 
on  the  excellent  hnks  of  the  Ilkley  Golf  Club  on  either  the  Wednesday 
or  Thursday  afternoons  of  the  t^onvention  week.  Mrs.  J.  K.  Brydgcs 
presented  the  prizes  to  the  following :  W.  A.  Brown  (Pirelli),  93— 17  =  76, 
silver  cup  and  first  sweepstake  prize  ;  Mrs.  W.  B.  Woodhouse,  119—36 
=  83,  and  H.  E.  Midgley  (English  Electric),  91-8  =  83,  between  whom 
the  second  and  third  prizes  were  divided. 


Tenders  Invited  and  Accepted, 

Man('HESTer  Tramways  Committee  require  t«nd»-r«  by  .July  13  for 
copper  tramway  rail  bonds.  SjjecificatJon  from  the  General  Mani^er, 
55,  Piccadilly,  Manchester. 

Darlington  Corporation  invite  tenders  for  a  5,0fKj  kw.  Turbo-alter- 
nator and  Surface  Conden-iing  Plant.  Specification.^  from  the  BMroogh 
Electrical  Engineer,  and  tenders  to  the  Town  Clerk  by  July  16. 

The  V'ictorian  KailWav  C<^>mmlssioner.s  require  tenders  by  July  28 
forathree-pha.se  crane  motor  for  N.  Fitzroy  sub-station.  Specifications 
from    he  Commissioners'  Offices,  Spencer-street,  Melbourne. 

Brentford  guardians  invite  tenders  for  electric  lighting  installations 
in  their  offices,  infirmary,  &c.  Tenders  by  noon,  .July  13,  to  the  Clerk 
(Mr.    F.  E.  Harmsworth),  Union  Officfs,  Islewfjrth,  .Middlesex. 

Warrington  Electricity  and  Tramways  Committee  require  tenders 
for  two  6,000-kw.  turbo-altf.-mators.  Specifications  from  the  Borough 
Electrical  Engineer  and  tenders  to  Chairman  of  Committee  by  .July  13. 

Hull  Electricity  Committee  invite  tenders  for  supply  and  erection 
of  an  electrically-operated  overhead  travelling  crane.  Specifications 
from  the  City  Treasurer  and  tenders  to  the  Chairman  of  the  Electricity 
Committee,  Guildhall,  Hull,  by  noon  July  12. 

The  date  for  the  receipt  of  tenders  by  the  New  Zealand  Pcblic 
Works  Depart.ment  for  synchronous  condensers,  ser^'ice  transformers 
and  three-unit  motor  generator  in  connection  with  the  Lake  Coleridge 
hydro-electric  undertaking  haa  been  extended  to  July  30. 

In  connection  with  the  Waikato  electric  power  supply,  tenders  ai» 
required  for  the  supply  and  dehvery  c.i.f.  Auckland  of  2,4fjO  pin  insu- 
lators suitable  for  a  line  operating  at  66,000  volts.  Tenders  to  the  Sec- 
retary, PubUc  Works  Tenders  Board,  Wellington,  by  July  31. 

Grimsby  Corporation  invite  tenders  (by  August  12)  for  the  supply  and 
erection  of  two  water  tube  boilers,  with  economisers,  fans,  chimney,  &c., 
a  3,000  kw.  high  pressure  turbo-alternator  and  condenser  plant.  Speci- 
fications from  the  borough  electrical  engineer,  Lieut. -Col.  W.  A.  Vignoles. 


Swansea  Corporation  has  placed  mi  order  with  the  British  Thomson- 
Houston  Company  for  a  turbo-alternator  and  condensing  plant  at 
£45,660, 

Bolton  Electricity  Committee  has  accepted  the  tender  of  Worthington- 
Simpson,  Ltd.,  for  condensing  plant  and  that  of  Stewarts  &  Lloyds  for 
steel  piping. 

Worthing  Corporation  has  accepted  the  tender  of  the  National  Fuel 
Oil  Company  for  the  supply  of  30  tons  of  fuel  oil,  at  £11.  153.  per  ton,  for 
the  electricity  department. 

Burnley  Corporation  has  accepted  the  tender  of  the  English  Electric 
Company  to  carry  out  the  plant  extensions  at  the  electricity  works  at 
£107,400,  subject  to  the  consent  of  the  Electricity  Commissioners. 

Personal  and  Appointments. 

Prof.  Sir  John  Cadman,  D.Sc,  Mr.  W.  B.  Hardy  and  Prof.  Sydney 
Young,  D.Sc,  F.R.S.,  have  been  appointed  to  be  members  of  the  Advisory 
Council  to  the  Committee  of  the  Privy  Council  for  Scientific  and  Industrial 
Research. 

On  the  occasion  of  his  leaving  the  Edinburgh  Corporation  Tramways, 
to  take  up  his  duties  as  general  manager  of  the  Dundee  tramways,  Mr 
Walter  T.  Young,  superintendent  of  traffic,  has  been  the  recipient  of  a 
presentation  from  the  officials  and  staff  of  the  department. 

Mr.  A.  C.  Eborall,  who  Has  been  for  many  years  in  charge  of  Messrs. 
Brown,  Bovcri  &  Company's  interests  in  Great  Britain.  ha«  recently  been 
appointed  an  executive  director  of  the  Societe  anon.  Brown,  Boveri  & 
Cie.,  of  Baden. 

The  Italian  Government  have  called  in  Prof.  C.  F.  Scott,  of  Yale 
University,  and  Mr.  L.  P.  Ferris,  of  the  American  Telephone  &  Telegraph 
Company,  to  advise  them  on  railway  inductive  interference 
problems.  It  is  proposed  to  extend  the  telephone  network  in  the 
North  of  Italy  and  to  connect  Milan,  Genoa,  Turin  and  Rome,  and  big 
electric  railwivy  and  hydro-electric  schcm-^s  &k  also  projected. 

Catalosnes,  Price   Lists,  &c. 

The  British  Insulated  and  Helsby  Cables.  Ltd..  Prescot,  Lanes., 
have  issued  a  pamphlet  giving  particulars  and  prices  of  their  Prescot 
fuse  wires. 

In  an  eight-page  pamphlet,  nicely  printed  in  two  colours  and  well 
illustrated,  the  General  Electric  Company,  Ltd.,  give  particulars  and 
constructional  details  of  the  C.M.I.  Magnetos.  The  Company  has  also 
issued  a  leaflet  (K.2331)  giving  the  revised  catalogue  prices  of  telephones, 
telephone  switchboards  and  accessories  appearing  in  Section  K.  of  the 
12th  Edition  of  their  catalogue. 

The  Edison  Swan  Electric  Company,  Ltd..  of  Ponders  End,  Middlesex, 
have  issued  a  pamphlet  which  gives"  some  particulars  ^wiih  prices)    of 

new  sizes    of    low    W.\TTAGE    drawn    tungsten    gas     filled    LAStPS. 

The  companv  have  carried  out  a  series  of  experiments  and  tests  on 
40-watt  lamps  for  a  standard  voltage  of  100- 13t)  and  on  60-watt  lamps 
for  200-260  volts,  and  they  are  now  able  to  recommend  them  as  highly 
satisfactory  in  regard  to  their  general  construcUon,  reliability  and  life. 
In  ordei  to  cope" with  the  increasing  demands  of  "  Royal;.  Ediswau 
gas-filled  lamps  the  company  have  laid  down  new  plant  at  Ponders.  End, 
not  only  to  province  in  quantity,  but  to  be  able  to  supply  the  coming 
season's  demands. 
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SPECIFICATIONS  PUBLISHED. 

The  following  abstract  front  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  Londo  .  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  of  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1916  Specifications. 
120  883  BoLLiGER      High-tension     continuous     current     dynamo-electric     machines. 

(22/10/17.)  •* 

142,141  Skipworth,  Madge  &  Airey.  Signalling  in  wireless  telegraphy.  (27/9/16. 
Complete  accepted  31/5/17.  patent  sealed,  31/5/17.) 
Two  oscillatory  circuits  are  joined  across  the  arc.  One  of  these  consists  of  the 
aerial  system,  together  with  an  inductance  in  series  with  it,  and  the  other  consists 
of  a  closed  circuit  containing  an  inductance  and  a  condenser.  Signals  are  then  made 
by  varying  the  relative  efficiency  of  the  two  oscillatory  circuits  by  means  of  suitable 
resistances  and  switches. 

1918  Specifications. 

142,521   HOLSLAG.     Alternating-current  welding  transformers.     (14/1/18.) 

1919  Specifications. 
123,758  Pestarini.     Multiplex  telegraphs.     (3/4/17.) 

125  988  LuBECK.  Regenerative  braking  system  for  electrically-driven  vehicles,  cranes 
and  the  like.     (20/4/18.) 

131.294  Nurmberger  Metall  &  Lackierwaaren-Fabrik  Vorm.  Geb.  Bing.  Akt.-Ges. 

Pocket  electric  lamp.     (1/5/15.) 

132,500  Scintilla.  Means  of  attaching  the  handle  for  varying  the  point  of  ignition  to 
the  interrupter  in  electric-ignition  dynamos.     (13/9/18.) 

133,026  Collins.     Electric  furnaces.    (21/9/18.) 

133,292  Scintilla.  Distributors  for  the  high-voltage  current  of  magneto-electric 
ignition  machines.     (1/10/18.) 

133,961   PuNGA  &  Roos.     Bar-windings  for  electric  machines.     (4/5/18.) 

137,304  Soc.  ANON.  DEs  Etablissements  L.  Bleriot.  Regulating-mechanism  for  elec- 
trical installations.     (28/12/19.) 

141,008  Herzmark.  Method  and  apparatus  allowing  a  magneto,  in  a  state  of  rest,  to  be 
utilised  for  starting  an  explosion  engine.     (2/4/19.) 

142,164  Gray.  Electro-magnetic  apparatus  for  use  in  steering  moving  vehicles 
(19/8/19.) 

142.175  Garde  &  Bennett.     Electrical  connections.     (27/1/19.) 

142,177  Turner.     Construction  of  magneto-electric  machines.     (28/1/19.) 

142,187  Hocking  &  Pearson.     Dynamo-battery  ignition  system.     (29/1/19.) 

142.190  Attwater  &  Southern  Transport  Co.     Electrical  switches.     (29/1/19.) 

142.191  Norman  &  Southern  Transport  Co.  Magnetic  chucks  and  other  magnetic 
holding-on  devices.     (29/1/19.) 

142,199  Gill.     Switch-contacts.     (31/1/19.) 

142,207  B.T.-H.  Co.     (G,E.  Co.)     Electron  discharge  devices.    (7/2/19.) 

142,211  Walker.     Electric  step-by-step  mechanism.     (11/2/19.) 

142.214  Anninger.  Apparatus  for  controlling  the  supply  of  limited  quantities  of  electric 
energy.     (14/2/19.) 

142.215  Forsyth.  Attachment  tc  the  trolley  of  overhead  electric  trams,  trains  and  other 
electric  tractors  for  facilitating  the  replacement  of  the  trolley  on  the  wire. 
(15/2/19.) 

142.217  Wallis  &  Lloyd.  Dowel  for  attaching  electric  bell  covers,  box  lids  and  other 
similar  purposes.     (17/2/19.) 

142.218  Marr.     Sound-wave  concentrators.     (18/2/19.) 

142.224  Crabtree.     Electric  switches.     (20/2/19.) 

142.225  Crabtree.     Electric  switches.     (20/2/19.) 

142,230  Warne.     Coverings  of  conduits  for  laying  electric  cables.     (27/2/19.) 

142,232  AccLES  &  Shblvoke   &  Steventon.     Switches  or  apparatus  for  controlling 

electric  batteries.     (28/2/19.) 
142,255  B.T.-H.  Co.     (G.E.  Co.)     Cooling  of  electric  transformers  and  like  apparatus. 

(31/3/19.) 
142,260  Melano.     (Borgarello.)     Electric  switches  for  electrically-driven  compressing- 

apparatus.     (3/4/19.) 
142,265  Relay  Automatic  Telegraph  Co.,  Bygrave  &  Inman.    Telephone  systems 

(7/4/19.) 
142,283  Marks.    (Armour    Fertiliser    Works.)     Polyphase    electric-heating    furnaces 

(22/4/19.) 
142,292  B.T.-H.  Co.    (G.E.  Co.)     Protective  devices  for  electrical  distribution  systems 

(29/4/19.) 

142.295  B.T.-H.  Co.     (G.E.  Co.)     Insulators.     (30/4/19.) 

1920  Specifications. 

138,072  Slaby.     Battery  arrangemsnt  for  small  electrically-driven  vehicles.  (22/1/19) 
142.430  Crabtree.     Electric  switches.     (20/2/19.     Divided  application  on  140,180  ) 


APPLICATIONS  FOR  PATENTS. 

Note.— A^awis  within  parentheses  ane  those  of  communicators  of  inventions. 
February  4. 
3446  Aktielskabet  Jydsk   Elektro.    Alternating  current  machines. 
3462  CusENs  &  Paris.     Microphones. 
3465  Antinoro.     Safety  fuses. 
3471   B.  T.-H.  Co.  (G.  E.  Co.).     Regulating  systems  for  electric  circuits 

3491  Deutsche  Gasgluhlicht  Akt.  Gzs.     Evacuating  bulbs  of    incandescent  lamps 

(18/5/18,  Germany.) 

3492  Enrich  &  Serrano.     (Current  interrupters. 
3498  Berry.    Transformers. 

February  5. 
3517  Scammell  &  Abbott.     Driving  dynamos. 
3524  Cowper-Coles.     Electro-deposition  of  iron. 
3555  Cooper.     Apparatus  for  regulating  charge  and  discharge  of  batteries 

3565  Watson.     Electric  generators  for  motor  vehicles,  &c. 

3566  C.  L.  I.  Mfg.  Co.  &  Watson.    Automatic  switches. 

3567  C.  L.  1.  Mfg.  Co.  &  Watson.     Electro-generator  for  motor  vehicle  lighting,  &c 

3568  J.  PiNTSCH    Akt.    Ges.     Electric    gas    lamp    with     glow    discharge      (26/4/18, 

Germany.) 

3569  J.  PiNTSCH  Akt.  Ges.     Electric  gas  lamp  with  glow  discharge  (18/10/18,  Germany  ) 
3596  Telephone  Mfg.  Co.  (Murray).    Telephones. 

February  6. 

3605  Downs.     Lampholders  for  incandescent  lamps. 

3606  EccLES.     Telegraphic,  &c.,  circuits  for  ionic  tubes  or  valv«s 

361C  Campbell  &  Isherwood,  &  Berry  &  Evans.     Electric  torches  or  lamps 

3615  Boyd.     Brush  gear  for  dynamo  electric  machines 

3627  Barrows.    Terminals  for  electric  cables. 

3650  Osborn.     Incandescent  lamps. 

3665  Cannon.     Electrical  appliances. 

3709  B.  T.-H.  Co.  (G.  E.  Co.).     Systems  of  regulation  for  electric  circuits      • 

3722  Mellersh  Jackson  (Newland  Patents,  Ltd.).    Dynamo-electric  apparatus. 

February    7. 
3750  Automatic  Telephone  Mfg.  Co.  Hi  Hudd.     Railway  signalling 
3756  Readett.     Shaping  steel,  &c.,  articles  by  electric  heating 
3776  Woods.    Connecting  electric  I'ght  and  power  cables  with  junction  boxes  &c 
oZn^  S'^S."-     Regulating  devices  for  controlling  electrical  airheating  apparatus 
3790  B.  T.-H.  Co.  &  J.  Gray.     Electron  discharge  devices. 

3797  Bertschinger  &  Prinzing.     Electric  coin-freed  automatic  machines     (16  9/19 
Switzerland.)  '  ■    <      • 

3803  Henley'.-^  Telegraph  Works  Co.  &  Nichols.     Switch  boxes,  &c 
3810  Jenkins  &  Lucas.     Electric  cables. 


Companies'  Reports,  &c. 

British  Electric  Traction  Comp.\xy,  Ltd. 
The  24th  ordinary  general  meeting  of  this  company  was    held  on 
Friday  last,  the  chairman,  Mr.  Emile  Garcke,  M.I.E.E.,  presiding. 

In  moving  the  adoption  of  the  report  and  accounts  the  chairman  said  : 
On  previous  occasions  I  have  spoken  of  the  restrictive  legislative  condi- 
tions under  which  the  electrical  industry  in  this  country  has  developed. 
I  am  glad  on  this  occasion  to  be  able  to  say  that  during  the  past  year 
Parliament  has  passed  two  Acts  with  a  view  to  the  amelioration  oi  the 
adverse  conditions.  The  Electricity  Bill,  as  introduced  by  Government 
and  i^assed  by  the  House  of  Commons  last  year,  was  not  a  suitable  pre- 
scription for  a  growing  but  imjieded  industry.  As  a  result,  however,  of 
the  strenuous  oi)position  offered  by  the  industry,  aided  to  some  extent 
by  the  commercial  community-  and  more  especially  by  the  independent 
judgment  of  the  House  of  Lords,  the  Bill  was  modified  by  the  deletion  of 
all  the  controversial  clauses  and  was  passed  in  the  form  which  we  sug- 
gested the  Bill  should  take.  As  passed,  the  Act  of  1919  has  been  cor- 
rectly described  as  "  The  Great  Charter  of  Electricity."  The  Act  does 
not  remove  all  our  grievances,  but  it  authorises  the  appointment  of  com- 
missioners whose  functions,  we  understand,  are  to  examine  the  condi- 
tions and  to  legislate  for  the  varying  circumstances  of  particular  cases 
consistently  with  general  j^olicy.  That  is  the  form  of  regulated  freedom 
for  which  we  petitioned.  But  freedom  without  security  that  it  will  be 
conservdd  is  no  better  than  a  promissory  note  which  it  is  feared  will  be 
dishonoured  at  maturity.  The  Government  has  given  us  this  measure  of 
freedom,  but  it  has  made  the  reservation  that  it  will  enact  the  objection- 
able clauses  which  the  House  of  Lords  deleted.  It  is  to  be  hoped  rhat  the 
Government  will  announce  at  an  early  date  its  abandonment  of  this 
policy,  for  it  is  undoubtedly  true  that  further  uncertainty  has  a  serious 
deterrent  effect  on  enterprise  in  this  important  key  industry. 

The  other  Act — the  Tramways  (Temporary  Increase  of  Charges)  Act, 
1920 — is  of  importance  to  the  electric  tramway  industry.  It  has  been 
passed  in  consequence  of  the  inability  of  tramway  undertakings  to  charge 
such  fares  as  would,  having  regard  to  the  great  increase  in  the  cost  of 
working,  enable  them  to  maintain  financial  equilibrium.  It  is  right  that 
I  should  bear  testimony  to  the  expeditious  way  in  which  the  Ministry  of 
Transport  has  dealt  with  the  serious  position  which  was  produced  in  the 
tramway  industry  by  the  general  economic  conditions  of  the  country. 
Economically  we  are  all  at  present  in  a  vicious  circle,  but  the  position  of 
the  public  utility  undertakings  is  unique.  We  pay  more  for  materials,, 
and  we  pay  higher  wages  ;  but  we  alone  were  prevented  from  raising  the 
price  of  our  services.  We  are  in  the  vicious  circle,  but  we  were  not 
allowed  to  complete  the  circuit.  We  were  overrun  by  increased  costs, 
but  we  were  not  allowed  to  keep  up  with  increased  prices  and  charges. 
The  Ministry  of  Transport  has,  however,  come  to  our  rescue,  and  I 
believe,  is  doing  everything  it  can  to  enable  these  undertakings  to  hold 
their  own.  I  have  heard  Labour  leaders  say  that  it  does  not  matter  if 
our  tramways  do  not  pay,  because  someone  else  will  acquire  the  under- 
takings on  a  depreciated  value  which  will  enable  them  to  be  operated  on  a 
commercial  basis  through  paying  higher  wages  or,  alternatively,  that  the 
State  or  the  ratepayers  must  make  good  the  losses.  On  the  other  hand, 
I  have  heard  employers  say  that  the  only  escape  from  the  vicious  circle  is 
to  stop  enterprise,  cause  unemployment,  and  thus  bring  down  wages. 
Both  views  are  deplorable  ;  they  spell  economic  disaster  and  intellectual 
bankruptcy. 

With  regard  to  the  results  of  our  operations  during  the  year,  taking  our 
public  utility  undertakings  only,  and  excluding  the  London  companies, 
the  receipts  were  £2,647,000,  an  increase  of  £245,000  ;  the  expenses  were 
£1,941,000,  an  increase  of  £339,000  ;  the  working  balance  was  £70ti, 000, 
or  £94,000  less.  We  did  a  larger  volume  of  work,  but  made  less  profit. 
The  London  undertakings  produced  even  worse  results.  We  have  a  total 
investment  of  over  £700,000  in  the  London  group  of  tramway,  omnibus 
and  electricity  supply  undertakings.  During  the  past  two  years  we 
have  had  a  net  revenue  of  only  about  £8,000  per  annum  on  the  portion  of 
this  capital  represented  by  debentures  and  some  preference  stocks.  In 
1913  we  received  over  £25,000  on  about  £75,000  smaller  investment.  In 
the  ca.se  of  our  provincial  undertakings  the  operating  profits  have  in- 
creased since  1913.  If  the  London  companies  had  done  approximately  as 
well,  the  revenue  account  of  the  Company  would  be  at  least  £20,000  per 
annum  better  than  it  is.  The  tramway  and  omnibus  companies  of  the 
metropolis  have  increased  their  traffic  receipts  between  1914  and  1919, 
but  their  expenses  have  increased  in  a  much  larger  ratio  and  at  the  begin- 
ning of  this  year  they  were  not  earning  sufficient  to  meet  their  actual 
expenses.  The  Ministry  of  Transport  has  under  the  new  Act  authorised 
the  Metropolitan  and  the  London  United  Tramway  Comparues  to  charge 
increased  fares,  but  the  employees  have  at  the  same  time  obtained  a 
further  increase  of  wages. 

Having  given  a  brief  analysis  of  the  accounts,  the  chairman  st-ated  that 
the  totar  revenue  was  £24()',000.  compared  with  £2">0,000  in  1918.  The 
directors  proposed  to  pay  a  dividend  of  4  per  cent,  on  the  ordinarj'  stock, 
against  3  per  cent,  in  the  preceding  year,  carrying  forward  £150,0(10.  The 
net  average  vield  of  all  tlieir  investments  was  5-28  per  cent.,  compared 
with  5-08  per  cent,  in  1918.  They  had  £230.000  ca«h.  and  £204,000  War 
stock  and  bonds,  besides  other  assets  exceeding  £4.000.000,  and  their 
ascertained  liabilities  (apart  from  debenture  stock)  was  only  £15t>.000, 
so  that  they  were  in  a  strong  financial  position.  The  company  had 
initiated  many  im])ortant  services  of  public  utility  and  necessity,  and 
had  built  up  an  exceptional  organisation  for  the  promotion,  development 
and  operation  of  such  enterprises.  Tramway  and  electric  lighting  in- 
vestments were  sound  propositions,  but  the  political  environment  of 
those  industries  the  inci-easing  labour  troubles,  and  the  difficulties  of 
making  adequate  charges  to  cover  the  costs  of  the  services  were  dis^ 
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couraging  to  new  adventures.  They  had  come  to  the  conclusion, 
therefore,  that  it  would  bo  more  profitable  to  the  stockholders  in  the 
company  to  extend  the  sphere  of  their  operations  into  other  departments 
of  enterprise  and  to  spread  their  risks  still  further  by  holding  a  smaller 
amount  in  each  undertaking.  In  pursuance  of  that  policy  they  had 
a<:quired  an  interest  in  a  company  formed  in  association  with  Sir  Oswald 
StoU  to  produce  kinematogra[)h  j)ictures,  an  enterprise  which  was  con- 
sistent with  the  technical  W(jrk  for  which  they  were  organised.  Further- 
more, with  a  view  to  adding  financial  strength  to  the  board,  they  had 
invited  Mr.  J.  S.  Austen  to  join  the  board.  The  gradual  realisation  by 
sales  to  local  authorities  of  some  of  their  undertakings,  as  the  dates  of 
purchase  approached  and  the  reinvestment  of  the  capital  thus  realised, 
would  afford  them  scope  for  profitable  financial  oiierations  in  various  in- 
dustrial spheres.  In  conclusion,  the  chairman  announced  that  after  25 
years  of  service  with  the  comj)any  he  was  about  to  retire  from  the  chair- 
mans  ip,  in  which  he  would  be  succeeded  by  Mr.  Austen.  He  would, 
however,  be  willing  to  remain  a  member  of  the  board  and  to  continue  to 
act  as  President  of  the  British  Electrical  Federation. 


The  directors  of  Hadfields,  Ltd.,  have  declared  an  interim  dividend 
of  6d.  per  share  on  the  ordinary  shares. 

Mr.  F.  Dudley  Docker  has  resigned  the  chairmanship  of  the  Metro- 
politan Wagon,  Cakkiaoe  &  Finance  Company,  and  Sir  Ernest  Hiley, 
deputy-chairman,  succeeds  him. 

The  directors  of  the  Anglo-American  Telegraph  Company,  Ltd., 
announce  an  mterim  dividend  for  the  quarter  ended  June  30  of  15s.  per 
cent,  on  the  ordinary  and  £1 .  10s.  per  cent,  on  the  preferred  stock. 

The  directors  of  the  Lima  Light,  Power  &  Tramways  Company'  have 
declared  a  dividend  of  2  per  cent.,  payable  as  to  1  per  cent,  in  cash  and 
1  per  cent,  in  ordinary  shares,  against  coupon  No.  25,  in  London,  by 
Grace  Bros.  &  Company,  147,  Leadenhall-street,  E.C. 

The  net  revenue  account  of  the  Imperial  Tramways  Company'  for 
1919  shows  an  available  balance  of  £24,415,  and  after  pajdng  interest 
on  debenture  stock  and  the  dividend  on  the  preference  capital,  a  dividend 
of  4  per  cent,  on  the  ordinary  capital  was  declared,  carrying  forward  £965. 
DuRELco,  Ltd.,  which  was  recently  formed  to  acquire  the  share 
capital  of  Duram,  Ltd.,  Metal  Manufacturers,  Ltd.,  and  Cryselco,  Ltd., 
and  to  extend  the  manufacturing  facilities  of  those  companies,  is  making 
an  issue  of  112,000  shares  of  £1  each  at  par,  in  order  to  provide  additional 
working  capital. 

The  following  were  struck  off  the  register  of  joint  stock  com- 
panies on  July  (5  :  Alexandra  Electrical  and  Engineering  Works, 
Blasberg  Engineering  Companj%  Cathodes,  Fusion- Welded  Metals, 
Munster  Electric  Lighting  Company,  Phoenix  Armouring  and  Cable 
Company,  Strong  Light  Alloys,  William  Taylor  (Electric  Lamp) 
Company. 

Sir  H.  Mackinder,  M.P.,  who  presided  over  the  annual  general  meeting 
of  the  Electro -Bleach  and  By-Products,  Ltd.,  last  week,  stated  that 
the  exchange  of  shares  with  Messrs.  Brurmer,  Mond  &  Co.,  had  been 
carried  through,  and  that  the  owners  of  only  125  out  of  the  400,000 
issued  shares  of  the  Company  had  refused  the  offer.  He  was  convinced 
that  the  success  of  the  Company  was  not  due  to  the  peculiar  circum- 
stances of  the  war,  and  he  was  confident  that  it  would  have  been  just 
as  prosperous  had  there  been  no  war. 

The  net  profit  of  EdmundSon's  Electricity  Corpn.,  Ltd.,  for  the 
year  ended  March  31  (after  providing  for  income  tax,  mortgage  and  note 
interest    and    debenture    stock    charges)    was   £8,099,    compared    with 
£13,638  for  the  previous  year.     With  balance  £6,765.  7s.  8d.  brought 
forward,  the  total  profit  available  is  £14,864.  13s.  7d.     Of  this  amount 
the  directors  recommend  that  £4,775  be  applied  in  writing  off  the  dis- 
count and  issue  expenses  of  the  £75,000  6  A  per  cent,  three-year  notes,  and 
that  the  balance  of  £10,089.  133.  7d.  be  carried  forward.     Owing  to  the 
necessity  under  the  present  conditions  of  conserving  the   company's 
financial  resources,  the  directors  regret  that  they  are  unable  to  recom- 
mend payment  of  the  cumulative  preference  share  dividend.     To  pro- 
vide for  immediate  financial  requirements  the  directors  have  been  re- 
luctantly compelled   to  issue   £75,000   6J   per  cent,    three-year  notes, 
secured  on  £100,000  5  per  cent,  prior  lien  debenture  stock.    The  various 
undertakings  have  suffered  severely  from  their  inability  to  adjust  prices 
sufficiently  to  meet  the  constantly  increasing  costs  of  supply.     In  the 
hope  of  overcoming  this  difficulty  and  enabling  the  company  to  earn  a 
reasonable  return  on  its  capital,  the  directors  promoted  a  Bill,  which  was, 
however,  rejected  by  the  committee  to  which  it  was  referred.     It  has, 
however,  served  to  bring  home  to  the  authorities  the  urgent  need  for 
relief,  and  the  Electricity  Commissioners  and  the  Ministry  of  Transport 
are  considering  by  what  means  relief  can  bo  most  readily  afforded.     The 
total  load  connected  of  the  20  subsidiary  undertakings  of  the  company 
was  122,233  kw.  at  the  end  of  1919,  compared  with  112,191  kw.  in  1918. 
Presiding  over  the  annual  meeting  of  the  Anglo-Argentine  Tram- 
ways Company,  Ltd.,  last  week  the  chairman  (Sir  Goo.  Touche,  Bart.) 
referred  to  the  changes  in  the  directorate  and  to  the  abnormal  con- 
ditions which  had  affected  the  financial  results  of  the  year's  operations. 
They   had   carried   a   record   number   (370,734,985)   of  passengers,   an 
increase  of  6-14  per  cent.     The  company's  system  consisted  of  395.\  miles 
of  single  track  (compared  with  a  route-mileage  of  348  in  the  London 
metropolitan  area),  of  which  8a  miles  of  single  track  were  underground. 
Last  year  they  carried  937,383  passengers  per  mile  of  route,  and  the 
average  fare  paid  was  201d.   per  passenger,   seven  passengers   biding 
carried  per  mile  run.     Owing  to  the  increasing  costs  of  all  materials  ami 


the  heavier  wages  bill,  operating  expense*  reacheil  the  high  level  of 

78  f>er  cent,  of  the  grf«i»  receipts.  The  total  exfx-nditur-  ^■■•■^  ^2  '73,742, 
or  8-35  jK;r  cent,  over  1918.     There  wns  a  decreav-  of  i-  .<•  cost 

of  electric  current.     In  1918  coal  cost  nearly  £10  a  f  r  i  with 

.308.  in  pre-war  days.  On  maintenance,  £27»),882  had  U^u  Bpeut,  prin- 
cipally on  rolling  Ht'xk,  againut  £243,408  in  1918.  Then;  W'-r*-  now  in 
service    1,684   mot^^r  and   8«J9   trailer  cars      Owing   to  th<-  -.I 

difficulties  in  obtaining  fleliverie*  of  new  rolling  stock  fr 
the  manager  was  now  constructing  cars  in  their  own  work-.  ),-  ;i<ui 
native  woods.  During  the  first  nix  month.i  of  1920,  howev.-r,  they  ha/i 
been  able  to  ship  26  subway  care,  and  thfwj?  would  be  put  into  aer%i' «-  on 
arrival.  The  holdera  of  the  first  preference  shares  ha^l  not  recei%'ed  any 
dividend  since  June  3<J,  1917,  the  arrears  being  £44<i,(X»  gross.  The 
directors  recommenfled  the  payment  of  a  dividend  on  th<w»-  shares  in 
satisfaction  of  the  arreare  t^j  June  '.it),  1918,  absorbing  £I23,2'XJ.  On 
the  2nd  preference  shares  no  dividend  bad  been  paid  since  Dec.  31,  1915 
(the  arrears  amounting  to  £55(J,(K>0). 

Sir  John  Denison-Pender,  G.B.E.,  K.C.M.G.,  presided  ov=  -  •^-    i"*h 
ordinary  general  meeting  of  the  Globe  Telegraph  &  TKt- 
Ltd.,  last  week,  and  in  moving  the  adoption  of  the  report  he  1  >: 

total  receipts  for  the  year  ended  May  31  last,  after  deducting  working 
expenses,  amounted  to  £263,950,  or  an  increase  of  £36,527,  and  with  the 
balance  brought  forward  the  total  of  £265,579  was  a  record  figure.  The 
balance  available  for  distribution  was  £258,579.  The  directors  recom- 
mended a  final  dividend  of  3s.  per  share  on  the  preference  shares,  making 
6  per  cent,  (less  tax)  for  the  year,  and  of  14s.  on  the  ordinary  shares, 
making  a  total  dividend  on  those  shares  of  10  per  cent.,  tax  free.  The 
three  great  telegraph  companies,  the  Eastern,  the  Eastern  Extension  and 
the  Western  had  increased  the  dividends  on  their  ordinary  stocks  and 
shares  from  8  per  cent,  to  10  per  cent,  per  annum,  and,  as  the  Globe 
Company's  holdings  in  those  companies  were  ven,'  large,  they  were 
therefore  able  to  increass  the  dividend  on  their  ordinary'  shares.  During 
the  year  the  Eastern,  the  Easteni  Extension  and  the  Western  Com- 
panies issued  new  capital,  which  they  offered  at  par  to  their  existing  stock 
and  shareholders,  and  the  proportion  of  new  shares  offered  to  the  Globe 
Company  represented  nearly  £700,000.  The  profit  on  the  sale  of  their 
holding  in  the  Central  &  South  American  Telegraph  Company  was  more 
than  £115,000.  As  the  three  great  companies  in  which  the  Globe  Com- 
pany was  interested  had  now  announced  their  intention  of  paying  their 
dividends  in  future  by  equal  quarterly  instalments,  that  policy  might 
enable  the  board  to  equalise  more  nearly  than  had  hitherto  been  possible 
the  quarterly  dividends  on  the  ordinary  shares  of  the  company.  When 
the  present  transitional  period  was  past,  and  the  cable  companies  were 
paying  their  full  year's  dividends  on  the  new  shares,  the  dividends  the 
Globe  Company  would  receive  on  the  new  shares  allotted  to  them  would 
amount  to  a  little  over  £70,000,  while  the  dividends  the  Globe  Company 
were  paying  on  the  new  shares  would  only  cost  them  a  little  over  £6(.»,txx3 
per  annum,  so  that,  so  far  as  they  could  humanly  foresee,  the  prospects 
of  the  company  were  exceedingly  good. 

The  directors'  report  of  the  Gener.al  Electric  Company,  Ltd., 
for  the  year  ended  March  31  states  that  the  net  profit  was  £63t>,143,  and 
with  £141,503  brought  forward  the  total  was  £771,646.  After  deducting 
debenture  stock  interest  (£8,000),  depreciation  (£So,329),  grants  to 
dependants  of  men  on  active  service  and  contribution  to  pension  fund 
(£6,766),  the  dividend  at  rate  of  6.\  per  cent,  per  annum  on  the  "  .-V  " 
preference  shares  for  the  year  (£l67,t>26)  and  the  amount  transferred 
to  reserve  (£150,000),  the  available  balance  is  £413.923.  The  directors 
recommend  payment  of  a  dividend  at  the  rate  of  10  per  cent,  per  aimum 
(tax  free)  on  the  ordinary  share  capital  for  the  year  (£122,500),  and  the 
appropriation  of  £40  000  i.^  a  further  grant  to  superannuation  trust  fund» 
leaving  to  be  carried  forward  (subject  to  excess  grofits  duty)  £251,423. 

In  the  opinion  of  the  directors,  the  results  are  most  satisfactorr, 
especially  as  they  have  been  obtained  during  a  year  of  reconstruction. 
A  good  deal  of  development  work  was  carried  out  during  the  year,  and  a 
considerable  proportion  of  the  capital  expended  is  not  yet  productive, 
mainly  on  account  of  the  slow  progress  of  essential  building  operations.   ■ 
The  latter  include  erection  of  large  telephone  and  ebonite  works  at 
Coventrj-,  extension  of  engineering  shops  and  new  buildings  for  switch- 
gear  works  at  Witton,  new  administration  buildings  and  club  buildings 
at  Witton,  extensions  to  the  IxMiiington  Glass  works.  Osram  lamp  works, 
and  to  the  turbo  works  at  Erith  and  the  completion  of  the  company's 
building  in  Kingsway.     The  last  is  becoming  daily  the  more  necessary, 
as  the  company,  in  consequence  of  its  growth,  is  at  present  compel'ied 
to  carry  on  its  administration  in  London  in  28  different  buildings.     Th« 
company's  works  are  fully  employed,  and,  to  judge  by  orders  in  hand, 
they  are  likely  to  remain  so  throughout  the  coming  financial  year.     Inde- 
pendently of  its  factories,   the  company  has  now  established  in  the 
United  kingdom  31  sales  branches  and  depots  :    the  over^^as  branches 
and  depots  number  15.  The  employees  exceed  l5,0tK>,  but  a  considerable 
addition  is  anticipateil  as  soon  as  the  works  in  process  of  buildint;  are 
completed.  The  jHMision  scheme  came  into  effect  on  January  I  last,  and 
has  met  with  a  gratifying  responst>  from  the  employees.     The  annual 
cost  of  the  scheme  to  the  company  will  approximate  £20.00t>.     The 
din>ctors  propose  to  allocate  a  further  sum  of  £40,000  to  the  trust  fund, 
which  was  civated  in  1918  for  the  sui>erannuation.  pensioning  off  and 
benefit  of  the  long  service  employees  of  the  company,     .\lmost  all  the 
company's  allied  and  subsidiary  enterprises  continue  to  be  satisfactory', 
the  notable  exceptions  being  some  small  supply  companies,  such  as 
Madeira.  Frinton  and  Macclesfield,  whicli  have  all  suffered  through  con- 
ditions ci-cated  by  the  war.     Mr.  H.  P.  Wells,  having  accepted  a  position 
of  gn^ater  responsibility  with  the  company,  the  assistant  secretary,  Mr. 
L.  C.  Gamage,  has  been  appointed  socretarj'. 
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New^  Companies. 

CASTLETOK  ELECTRIC  COMPANY,  LTD.  (168,622).— Reg.  June  28- 
•Capital  £125,000  in  £1  shares  (.")0.{U)()  (5  per  cent,  cumulative  preference)' 
to  carry  on  the  business  of  electricians,  electric  adn  mechanical  engineers, 
•dealers' in  electricity,  switchgear  makers,  &c.,  to  acquire  all  the  isshed 
shares  of  Whipp  &  Bourne  (Ltd.),  and  to  adopt  an  agreement  with  S. 
Whipp,  C.  W.  D.  Bourne,  F.  Whipp,  R.  Walker,  E.  Tweedale  and  L. 
Tweedale.  First  directors  are  :  S.*,  Wliipp,  C.  W.  D.  Bourne,  F.  Whipp, 
R.  Walker,  E.Tweedale  and  L.  Tweedale. 

FRED.  H.  PICKERING,  LTD.  (168,438). — Private  company.  Reg- 
June  21,  capital  £10,000  in  £1  shares,  to  take  over  the  business  of  an 
electrical  engineer  carried  on  by  Fred.  H.  Pickering.  First  directors 
-are  :  F.  H.  Pickering  (managing  director),  S.  Preston  and  J.  Preston. 
Reg.  office  :   6,  Stanley-street,  Bury. 

FRED  PRICE  &  COMPANY  (1920),  LTD.  (168,229). — Private  company 
Reg.  June  12,  cajjital  £50,000  in  £1  shares,  to  carry  on  the  business  of  elec 
^rical  engineers  and  contractors,  mechanical  engineers,  &c.  First  directors 
-are  : — sfr  Edward  Nicholl,  Sir  Wm.  Diamond,  R.  Lane  and  C.  W.  King 
Secretary,  T.  C.  Evans.     Reg.  office  :  Institute-lane,  Park-place,  Cardiff 

GARNER,  HOLT  &  COMPANY,  LTD.  (168,355). — Private  company 
Reg.  June  17,  capital  £5,000  in  £1  shares,  to  take  over  the  business  of 
an  electrical  engineer  and  constructor  carried  on  by  G.  Gamer  at  2 
Grange-terrace,  Rusholme,  Manchester,  as  "  Gamer,  Voyce  &  Com 
pany."     Permanent  directors  are  : — G.  Garner  and  A.  0.  Holt. 

GREENLING  ELECTRIC  SUPPLIES,  LTD.  (168,255). — Private  company 
Reg.  June  14,  capital  £5,000  in  £1  shares  (4,000  participating  preferred) 
-to  carry  on  the  business  of  electrical,  mechanical,  motor  and  genera 
engineers,  manufacturers  of  and  dealers  in  transformers,  dynamos 
motors,  &c.  First  directors  are  : — W.  H.  Roslington  (governing  director) 
and  others  to  be  appointed  by  him.  Solicitor,  E.  J.  B.  Hobrow,  9,  Iron 
monger-lans,  E.C. 

H.  W.  SMITH  &  COMPANY  (1920),  LTD.  (168,161).— Private 
company.  Reg.  June  10,  capital  £60,000  in  £1  shares  (50,000  cumulative 
preference),  to  take  over  the  business  of  electrical  wire  and  cable  manu- 
facturers carried  on  by  H.  W.  Smith  &  Company,  Ltd.  Reg.  office  : 
Lydbrook,  Glos. 

WELDED  CONSTRUCTION,  LTD.  (168,425). — Private  company.  Reg. 
June  19,  capital  £10,000  in  £1  shares,  to  take  over  business  carried  on 
by  Industrials,  Ltd.,  as  the  Welded  Construction  Company,  to  carry  on 
the  business  of  builders,  contractors,  electrical  engineers,  supphers  of 
electricity,  &c.,  and  to  enter  into  an  agreement  with  the  said  company 
and  the  Alloy  Welding  Processes,  Ltd.  First  directors  are  :  W.  A. 
Hunter,  D.  G.  Boissevain,  E.  H.  Jones  and  J.  Caldwell,  M.I.C.E., 
M.I.E.E.     Reg.  office  :    14-16,  Cockspur-street,  S.W. 

YORKSHIRE  &  DISTRICT  ELECTRIC  LAMP  REPAIRING  COMPANY, 
LTD.  (168,647).— Reg.  June  28.  Capital  £30,000  in  £1  shares,  to  take 
over  a  certain  licence  granted  or  to  be  granted  by  the  Allies  Electric 
Lamp  Repairing  Co.,  Ltd.,  to  C.  G.  Gordon-Young,  and  to  carry  on  the 
business  of  manufacturers,  importers,  exporters  and  repairers  of  and 
dealers  in  electric  lamps,  engineers,  &c.  First  directors  are  :  H.  J.  M. 
Cockayne,  A.  S.  Lee,  A.  C.  Davy,  C.  G.  Gordon-Young,  D.  W.  Hogan  and 
A.  W.  C.  Bower.     Reg.  office  :  70,  Queen-street,  Sheffield. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  July  6. 

Copper —  Price.  Inc.  Dec. 

Best  selected per  ton  £104     0    0  £3    0     0  — 

Electro  Wirebars...          „  £109     0     0  £4    0    0  — 

H.C.  wire  basis per  lb.  Is.     3|d.  ^d.  — 

Sheet Is.     5d.  — 

Phosphor-bronze  Wire — 
Phosphor-bronze 

wire, basis  „  Is.  SJd.  -^d.  — 

'Brass  60/40— 

Rod,  basis     ,  Os.  lOfd.  |d.  — 

Sheet,  basis  „  Is.  S.^d.  —  — 

Wire,  basis    „  Is.  3^d.  —  — 

Iron — 

Cleveland  Warrants     per  ton  £11   17     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £51     0    0  —  — 

Lead  Pig  — 

English ,  £36  10     0  £2    0     0  — 

Foreign  or  colonUl             „  35   10     0  3  10     0  — 

Tin— Ingot   ,  250  15     0  5  l5     0  — 

Wire,  basis    per  lb.  0     3     3|  Jd.  — 


Balammoniac. — Per  cwt.  1  lOs.-lOSs. 
Sulphur  (Flowers). — Per  ton  £19. 
„      (Roll  Brimstone). — Per  ton 
£19. 
Svlphuric    Acid    (Pvrites,  168°).— 
Per  ton.  £8  8s.  "9d. 


Copper  Sulphate. — Per  ton  £43. 
Boric     Acid  (Crystals) — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £60 
Sodium  Bichromate. — Per  Ib.ls.llJ. 
Sodium  Chlorate  — Per  lb.  S^d 


Forty  Years  Ago. 

(The  Electrician,  July  10,  1880.) 

South  Australia — A  Telephoxic  Feat. — A  remarkable  instance  of 
telephony  is  exciting  considerable  interest  throughout  the  colony,  and 
amongst  the  scientific  world  in  particular.  By  means  of  an  improved 
telephone  the  Adelaide  Post  Office  chimes  have  been  clearly  heard  at 
Port  Augusta,  a  distance  of  240  miles. 

The  Sydney  Exhibition. — We  find  the  following  among  the  Awards 
made  at  this  Exhibition  :  Group  (scientific  and  philisophical  instru- 
ments and  methods,  classes  307-312).  Great  Britain  :  Sax  Julius,  Lon- 
don, electric  bells,  telephones,  presses,  pulls,  first  award.  Telegraphic 
Construction  and  Maintenance  Company,  London,  specimens  of  electric 
submarine  cables,  special  award.  J.  Taylor  &  Sons,  London,  inferential 
meter,  second  award.  New  South  Wales  :  F.  M.  Bladen,  Sydney,  tele- 
phones, second  award.  Victoria  :  John  Edward  Edwards,  Melbourne, 
microphone  transmitters,  first  award.  John  Edward  Edwards,  Mel- 
bourne, telegraphic  apparatus  and  electric  bells,  &c.,  third  award. 

News  from  Australia  in  Five  Hours. — The  telegram  conveying 
the  first  news  of  the  capture  of  the  Kelly  gang  of  bushrangers  was  de- 
siiatched  from  Sydney  at  12.30  p.m.  (Sydney  time)  on  the  28th  ult.,  and 
reached  London  at  7.33  a.m.  (Greenwich  time)  on  the  same  day,and  was 
published  in  the  second  edition  of  The  Times  on  that  day.  Allowing 
for  the  difference  of  time  between  Sydney  and  London — Sydnej"  being 
10  hours  and  5  minutes  in  advance  of  Greenwich  time — the  actual  time 
occupied  in  transmission  was  5  hours  and  8  minutes  ;  thus  enabling 
events  at  the  Antipodes  to  be  published  in  the  London  morning  papers 
on  the  day  of  their  occurrence.  This  speaks  well  for  the  organisation 
of  the  Eastern  and  Eastern  Extension  Cable  Companies. 

The  Edison  Lamp. — The  following  results  of  the  experiment.?  made 
by  Professor  Henry  Morton  and  Messrs.  A.  M.  Mayer  and  B.  T.  Thomas 
on  Edison's  "  cardboard  "  lamp  are  of  considerable  practical  importance  : 
The  resistance  of  the  horse-shoe  shaped  carbon  whilst  in  its  incandescent 
condition  was  75  5  ohms  ;  when  cold  its  resistance  was  as  high  as  114 
ohms.  The  current  traversing  the  carbon  was  1-079  webers  per  second, 
its  mechanical  value  being  -116  horse-power  for  each  lamp.  The  maxi- 
mum luminous  effect  under  these  conditions  was  20-6  standard  candles  ; 
the  mean  value  being  14-26  candles.  Allowing  a  loss  of  40  per  cent,  in 
the  conversion  of  mechanical  into  electrical  energy,  one  horse-power 
would  maintain  in  action  five  lamps,  each  having  a  mean  illuminating 
power  of  14-26  candles,  or  a  total  of  about  -70  candles.  These  figures 
alone  are  sufficient  to  condemn  the  Edison  lamp  ;  for  the  worst  of  regu- 
lator lamps  would  give  twenty  times  the  illuminating  power  (in  one 
focus)  for  an  equal  expenditure  of  power ;  and  even  the  Regnier,  or 
Werdermann  lamps,  under  the  most  unfavourable  conditions,  would 
afford  .six  or  eight  times  as  much  light  as  the  Edison  lamp  under  the  best 
conditions.  The  defective  result  is  sufficiently  accounted  for  by  the 
combination  of  two  conditions  which  are  most  detrimental  from  an 
economical  paint  of  view,  viz.:  A  comjDaratively  low  temperature  and 
large  radiating  surface. 

The  Cuba  Submarine  Telegraph  Company,  Llmited. — The  number 
of  messages  passing  over  the  lines  of  this  companj^  during  the  month  of 
June  was  2,653,  estimated  to  produce  £2,700,  against  2,104  messages, 
producing  £2,425  in  the  corresponding  month  of  last  year.  The  traffic 
receipts  for  the  month  of  April,  estimatad  at  £3,100,  realised  £3,139. 
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Benn  Brothers  Journals. 


Some  Features  of  the  Cukrent  Issues. 

"  Aeronautics  "  (First  Aero  Show  Number)  :— Dinner  to  the  Pioneers  ; 
"  Our  Air  Mail  Policy  Adopted  "  ;    and  "  Aerial  Navigation." 

"The  Cabinet  Maker"  :—"  Cabinet  Work  at  the  L.C.C.  Hammer- 
smith School  of  Arts  and  Crafts  "  ;  '"  The  Empire  Timber  Exhibition  "  ; 
and  The  Future  of  the  Royal  College  of  Art. 

"The  Fruit-Grower "  : — "The  Exhibition  of  Roses";  "Trade 
Exhibits  at  the  Royal  "  ;   and  "■  Fruit  Industry  and  Control." 

"  The  Hardware  Trade  Journal "  : — "  The  Enamelling  of  Steel 
Sheet  "  ;  "  Steel  Wire  and  Wire  Drawing  (II.)  "  ;  and  "  Labour  Sa-sang 
in  the  Foundry  (XIL)."  .^ 

"  Ways  and  Means  "  : — "  The  World  Crisis  :    A  Suggested  Remedy. 
by  Sir  George  Paish  ;    "  Letters  by  Air,"  by  Major  P.  L.  Holmes ;    and 
""Women  Workers  and  an  Eight-hour  Day."  by  Miss  Violet  Ralph. 

"  The  Chemical  Age  "  : — "  Society  of  Chemical  Industry  "  ;  Notes 
on  the  Newcastle  Meeting  ;   and  "  The  Chemical  Engineer." 

"  Gas  World  "  :— Analyses  of  the  Accounts  of  Fiftwn  Metropolitan 
Gas  Companies  ;  The  Gas  Regulation  Bill. 


Rubber.  —  Para  fine.  2-. ;  plantation  1st. latex, Is.  ll.?d.  to2s.  OJd.per  11>. 
Shellac— T.N.  Orange,  670s. 

The  metal  prices  arc  supplied  by  British  Insulated  &  Helsby  Cables, 
■Ltd. 


The  Editorial,  Advertisenunt  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8.  Bouverie  Street,  Loivdan,  E.C.i.  Telegrams^  : 
Benbrotric,  Fleet,  Lomion.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  tlie  United  Kingdom,  and  £2.  14.  0.  per  annutn  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  appliccUion  to  tlu.  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  daU 
of  publication. 
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Notes. 


The  Miners  Again. 

The  minors  have  broken  out  again  with  fresh  demands,  and, 
if  Mr.  Smii.lie  is  correctly  reported,  would  like  to  ensure  a 
modification  of  Lincoln's  aphorism,  and  bring  about  govern- 
ment of  the  people  by  the  miners  for  the  miners  in  order  that 
something  might  prevail,  though  what  is  not  quite  certain. 
The  country  has  indicated  quite  clearly  that  they  are  opposed 
to  any  nationalisation  of  the  mines,  and  as  a  result  the  Mines 
Bill-  has  been  introduced  by  the  Government  in  the  attempt 
to  produce  a  compromise  that  will  please  both  sides.  Like 
most  compromises,  however,  it  pleases  neither  side  ;  but,  while 
the  mine  owners  are  at  least  consistent  in  their  opposition  to 
its  provisions,  the  miners  are  neither  consistent  nor  logical. 
For,  on  the  one  hand,  they  demand  the  removal  of  the  lis.  2d. 
per  ton  increase  on  domestic  coal,  and  on  the  other  they  ask 
for  an  advance  of  2s.  per  day  in  wages,  with  a  reduced  working 
week,  and,  further,  that  the  whole  control  of  the  industry  shall 
be  placed  in  their  hands.  With  such  a  policy  the  industry 
would  quickly  qualify  for  a  Government  dole  or  be  in  the 
bankruptcy  court.  In  this  way  the  miners  would  obtain  what 
they  want  with  the  chance  that  they  would  not  be  blamed  for 
having  brought  ruin  to  the  countrv. 


attempts  to  stir  up  strife.  We  hope  they  will  continue  to  do  so. 
In  the  meantime,  these  new  demands  should  be  stedfastly 
resisted,  if  this  attempt  to  cripple  the  country's  industry  is  to 
be  defeated. 


The  Ultimate  Aim. 

The  best  that  can  be  said  of  this  fresh  attitude  is  that  it 
strips  the  ultimate  aim  of  all  tliis  agitation  of  the  camouflage 
which  has  up  to  now  surrounded  it.  It  exposes  the  fact  that 
these  constantly  recurring  demands  are  based  on  no  economic 
foundation,  not  ever;  that  flimsy  one  of  the  increased  cost  of 
living  ;  but  simply  rest  on  a  desire  to  bring  about  such  chaos 
in  one  of  our  essential  industries  that  trade  and  commerce  will 
alike  become  impossible.  Then  State  Socialism  or  some  other 
quack  panacea  will  be  brought  in  to  revive  a  moribund  industry. 
And  no  one  who  has  thought  about  the  matter  can  be  optimistic 
of  the  success  of  that  !  It  is  time  that  thees  insiduous  nianani- 
vrings  of  a  sniall  body  of  extremists  were  checked,  and  we  are 
glad  to  see  in  other  labour  quarters  the  more  moderate  men 
are  becoming  vocal,  and  are  protesting  against  these  constant 


Indiscipline  in  the  Gas  Industry. 

It  was  said  of  the  Bourbons  that  they  forgot  nothing  and 
learnt  nothing.  It  would  almost  seem  that  the  same 
is  true  of  a  good  many  trade  unionists.  For  if  the  recent 
trouble  in  the  tramway  industry  showed  one  thing  more  clearly 
than  another  it  was  that  sectional  strikes  simply  reduce 
negotiations  to  a  farce  and  bring  about  a  state  of  affairs  which 
does  nobody  any  good.  Yet  in  spite  of  this  the  gas  workers 
in  Manchester,  Salford,  Oldham,  Bury,  lluddersfield,  Bristol 
and  in  the  Potteries  have  come  out  on  strike  against  the  advice 
of  their  leaders,  thus  causing  great  dislocation  of  trade,  wide 
unemployment  and  a  maximum  of  inconvenience  to  the 
inhabitants  of  those  towns.  The  strike  is  ostensibly  due  to 
dissatisfaction  with  the  national  award,  which  gave  them  an 
increase  of  6s.  per  week  instead  of  the  10s.  demanded,  though 
the  award  was  made  on  a  national  basis,  which  was  one  of  the 
})rinciples  at  stake  in  the  tramway  dispute.  In  reality,  it  has 
probably  been  engineered  by  extremists,  who.  whatever  they 
may  ultimately  desire,  at  least  have  no  wish  for  agreements  or 
anything  like  peace  and  quietness.  It  is  time  that  trade 
unionists  not  only  realised  this,  but  lought  against  a  jiolicy 
which  these  ideas  brins;  in  their  train;  otherwise  the  life  of  their 
institutions  is  likelv  to  b(>  a  short  one. 


The  I.E.E.  Summer  Meeting. 

During  the  past  week  the  first  summer  meeting  of  the 
Institution  of  Electrical  Engineers  to  be  held  since  the  war 
has  been  taking  place  at  CarditY,  Xewjwjrt.  Bristol  and  Swansea. 
with  headquarters  in  the  first  named  city.  The  decision  to 
have  no  formal  meetings,  and  to  devote  the  whole  time  to 
purely  social  functions  is  so  wise  that  it  seems  a  pity  that  not 
more  members  and  their  ladies  were  able  to  be  present.  The 
meagreness  of  the  gathering  is  only  accentuated  by  the.  state- 
ment that  of  the  100  or  so  who  attended  there  were  several 
ladies  and  a  considerable  proportion  even  of  the  members  of 
the  various  dassov  of  the  Institution  belonged  to  the  Western 
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Contrt,',  and  must  therofore  be  classed  rather  as  hosts  than 
guests.  This  is  not  a  v^ery  good  showing  for  an  Institution 
which  boasts  the  largest  membership  of  any  engineering  body, 
and  the  only  thing  that  can  be  said  for  this  lack  of  su])port  is 
that  it  has  probably  relieved  the  organisers  of  considerable 
embarrassment  in  arranging  accommodation  in  these  days  of 
crowded  hotels  and  overflowing  boarding  houses. 


The  Young  Engineer's  Opportunity. 

This  small  attt'udance  is  the  more  de])lorable,  for  it  shows 
lack  of  realisation  of  the  important  part  functions  of  this  kind 
should  play  in  the  life  of  the  engineer,  and  especially  in  the 
life  of  the  young  engineer.  They  enable  friendships  to  be 
inaugurated,  and  nothing  is  finer  than  friendship.  They 
enable  acquaintances  to  be  made  by  the  young  man  with  those 
high  in  the  profession  on  a  plane  of  social  equality,  which  is  not 
possible  in  the  office,  laboratory  or  workshop.  They  give 
opportunities  for  informal  discussions  on  engineering  and 
cognate  matters  which  should  be  of  the  very  greatest  benefit 
to  all  concerned.  We  do  not  know  \vhether  the  Council  or  the 
Committee  of  the  Western  Centre  are  disappointed  at  the 
result  of  their  first  post-war  attempt  to  resuscitate  the  summer 
meeting.  If  they  are,  we  hope  that  they  will  not  let  this 
natuial  feeling  deter  them  from  organising  a  similar  meeting 
next  year.  Indeed,  we  should  like  to  see  such  a  meeting 
organised  on  a  rather  more  generous  scale,  and  a  meeting  place 
somewhere  outside  this  country  selected.  Unfortunately, 
the  time  has  not  yet  come  when  we  can  expect  either  the 
French  or  the  Belgians  to  be  our  hosts,  but  we  suggest  that 
arrangements  might  possibly  be  made  to  visit  either  Sweden, 
Norway  or  Denmark,  where  objects  of  both  engineering  and 
general  interest  are  numerous  and  sufficiently  different  from 
those  in  this  country  to  be  highly  attractive. 

Telephone  Charges. 

The  report  of  the  Departmental  Committee  on  telephone 
rates  recommends,  as  was  expected,  some  changes  in  the  pre- 
sent tariff,  and  equally  expectedly  recommends  that  the 
ch§,rges  should  be  increased.  That  relatively  pampered  person, 
the  flat-rate  subscriber,  is  to  disappear,  and  the  charge  in 
future  will  take  the  form  of  a  fixed  annual  rental  plus  a  small 
sum  for  each  call  initiated.  Quite  rightly,  the  Committee 
recommend  that  this  call  fee  should  be  the  same  throughout 
the  country,  thus  equalising  the  more  favourable  position  in 
which  London  stands  in  relation  to  the  rest  of  the  country. 
The  local  fee  would  cover  calls  to  exchanges  within  five  miles 
of  the  initiating  exchange,  and  for  calls  beyond  this  distance 
there  will  be  an  additional  charge  on  a  uniform  mileage  scale. 
This  is  a  tendency  towards  simplification  which  is  all  to  the 
good.  The  annual  installation  rentals  will  be  £8.  10s.  in  the 
London  area  (within  10  miles  of  Oxford  Circus),  £8  in  Bir- 
mingham, Glasgow,  Liverpool  and  Manchester,  and  £7.  10s. 
elsewhere.  This  cuts  down  the  present  London  area  con- 
siderably, and  differentiates  subscribers  in  large  districts  from 
chose  in  small. 


The  Need  for  Development 

It  should  !)(>  noted  that  these  increased  charges  are  not 
dictated  solely,  or  even  principally,  by  the  need  for  raising 
more  revenue,  but  are  necessary  to  counteract  the  increased 
cost  of  installation  and  operation.  At  present,  it  is  stated,  it 
costs  £7-5  in  Loudon  and  £8-23  in  the  provinces  to  instal  a 
tele])hone,  while  each  call  costs  l-65d.  and  l-38d.  in  London 
and  in  the  provinces  respectively.  Since  1914  expenditure 
has  risen  from  £6,000,000  to  £13,700,000  in  1920,  of  which 
increase  wages  accounted  for  £5,700,000,  or  nearly  as  much  as 
the  total  expenditure  in  the  earlier  jieriod.  Another  possible 
source  of  revenue  is  indicated  by  the  recommendation  that 


lines  w'hose  number  of  "  engaged  "  calls  exceeds  25  per  cen^. 
of  the  number  of  effective  incoming  calls  should  be  refused 
services  if  they  do  not  agree  to  rent  additional  lines.  This 
is  drastic,  if  not  salutary,  and  incidentally  will  be  difficult  to 
carry  out  at  the  present  time  when  subscribers  are  clamouring 
for  instruments  and  an  illegitimate  traffic  is  being  conducted  in 
premiums  for  vacant  lines.  Further  efficiency  is  aimed  at  by 
the  discontinuance  of  party  lines,  except  in  the  case  of  farmers' 
lines.  This  last  is  a  service  we  should  like  to  see  extended. 
Although  there  are  some  useful  recommendations  as  to  other 
charges  and  some  interesting  figures  as  to  the  cost  of  erecting 
exchanges,  the  Committee  tactfully  skirt  the  question  of 
further  capital  expenditure.  This,  however,  is  a  matter 
which  should  receive  the  closest  consideration.  Efficient  com- 
munication is  essential  to  the  well-being  of  the  country,  and 
though  we  do  not  agree  with  some  of  the  strictures  that  are 
made  upon  the  present  system  it  cannot  be  denied  that  there 
is  great  room  for  improvement.  But  that  improvement  will 
not  be  obtained  without  judicious  expenditure  on  a  well- 
conceived  scheme. 


West  of  England  Electricity  Authority  Scheme. 

Mr.  Faraday  Proctor  is  to  be  congratulated  on  the  skilful 
way  in  which  he  managed  the  meeting  held  at  Bristol  last  week. 
Another  definite  step  has  been  taken,  and  the  draft  scheme  is 
now  to  be  put  before  the  Electricity  Commissioners.  It  is,  of 
course,  open  to  anyone  interested  to  attend  next  week's  local 
inquiry  and  put  forward  their  views  as  to  where  and  how  the 
scheme  can  be  amended.  The  Commissioners  and  everyone 
connected  with  electricity  supply  know  only  too  fully  the 
difficulties  which  stand  in  the  way  of  reorganisation  in  any 
district.  Every  scheme,  by  its  very  nature,  must  contain 
much  that  is  experimental.  Merely  to  dilate  on  the  possible 
risks  involved  in  this  or  that  provision  of  a  scheme  contributes 
nothing  useful,  and  it  is  to  be  hoped  that  the  Commissoners 
will  cut  short  lugubrious  orations.  If,  on  the  other  hand, 
anyone  can  show  how  a  difficulty  can  be  got  over  in  a  better 
way  than  that  provided  in  the  scheme,  he  can  be  sure  of  being 
met  with  open  arms.  At  the  Bristol  meeting  there  appears 
to  have  been  a  ple'ntiful  supply  of  destructive  criticism,  while 
there  seems  to  have  been  a  dearth  of  any  constructive  alter- 
native proposals. 

Destructive  Criticism. 

One  of  the  main  criticisms  of  the  scheme  has  arisen  over 
what  is  evidently  a  misunderstanding  of  the  whole  position. 
The  draft  scheme  consists  mainly  of  provisions  covering  the 
constitution  of  the  joint  authority  and  the  wherewithal  by 
which  the  authority  when  constituted,  can  fulfil  its  duties. 
On  the  other  hand,  it  does  not  embody  comprehensive  engi- 
neering ])roposals,  for  obvious  and  very  good  grounds.  The 
reorganisation  in  this  area  must  be  a  long  and  difficult  process 
of  co-ordinating  the  existing  supi)ly  stations  and  distributing 
network,-.,  of  making  the  best  of  everything  available,  and 
adding  to  the  system  whatever  is  necessary  as  demands  arise. 
A  thing  of  this  kind  cannot  be  set  dcwn  on  paper  by  a  few 
engineers  met  in  conference,  uncertain  even  as  to  the  exact 
elements  with  which  they  have  to  deal.  Obviously,  it  is  a 
continuous  work  for  a  responsible  and  properly  equijiped  body, 
and  it  is  precisely  such  an  authority  that  is  needed  before  any- 
thing can  be  done.  The  West  of  England  scheme  is  working 
in  this  logical  order,  and  taking  as  its  first  step  the  constituting 
of  a  res])()iisible  authority  representative  of  all  the  interests 
concerned.  In  a  word,  the  whole  idea  of  a  voluntary  authority 
is  that  muler  this  authority  the  existing  undertakings  shall 
co-operatively  evolve  their  engineering  reformations,  not  that 
thev  shall  have  any  ready-made  engineering  scheme  imposed 
on  them  from  the  outside.     But  curiously  this  is  what  was 
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wanted  by  some  of  the  West  of  Enj^laiul  critics.  However, 
these  appear  to  represent  only  a  minority  of  those  interested, 
and  we  hope  that  after  the  local  inquiry  has  been  held  all 
I)arti('s  will  be  satisfied. 

Patents  in  1919. 

Tjie  Annual  Ki>port  of  the  Comptroller-General  of  Patents 
is  not  a  very  exciting  or  luminous  publication.  It  might  be 
made  more  useful  if  we  were  given  some  information  as  to 
the  trend  of  invention  and  an  analysis  of  the  number  of  applica- 
tions for  patents  m  the  dilTcrent  branches  of  industry.  Instead, 
we  are  only  treated  to  bald  colunms  of  the  aggregate  number 
of  applications  for  the  grant  of  Letters  Patent  and  for  the 
registration  of  trade  marks  and  designs,  particulars  of  the  fees 
received,  list  of  staff,  with  salaries  and  other  uninteresting 
details  of  the  work  of  the  Department.  For  instance,  we  are 
told  there  were  306  applications  for  patents  by  women,  against 
286  in  1918.  We  have  heard  so  much  about  women  in  engi- 
neering of  late  that  it  would  be  interesting  to  know  how  many 
of  these  applications  related  to  engineering.  In  pre-war  days 
the  Comptroller's  Report  was  more  informative,  and,  even 
though  there  is  a  paper  shortage,  we  hope  that  on  the  next 
occasion  he  will  be  able  to  revert  to  the  old  practice. 

•  — 
Increase  in  Applications. 

A.S  might  be  expected  in  the  year  following  the  greatest  war 
in  history,  there  w^ere  records  in  several  branches  of  the  Depart- 
ment, and  the  total  number  of  patent  applications  increased 
to  32,853  from  21,839  in  1918.  There  were  also  large  increases 
in  the  number  of  designs  and  trade  marks  registered,  and  a 
corresponding  advance  in  the  fees  paid.  We  notice  that  the 
Patent  Office  is  one  of  the  few  Government  departments  which 
have  a  substantial  surplus  on  the  year's  working.  The  total 
receipts  from  fees  and  from  the  sale  of  publications  were 
£404,474,  and  there  was  a  surplus  of  £54,324  after  meeting  all 
expenditure.  This  would  seem  to  indicate  that  the  fees  are 
too  high,  and,  as  the  poor  inventor  deserves  well  of  the  State, 
and  should  receive  every  encouragement,  we  hope  that  it  may 
be  possible  to  reduce  some  of  the  charges  made  by  the  Depart- 
ment. Substantial  progress  has  been  made  with  the  new 
classification  of  the  books  in  the  Library,  which  is  now  open  to 
the  public  until  8  p.m.  In  view  of  the  importance  of  its 
extensive  list  of  technical  works,  and  of  the  need  for  giving 
everyone  interested  in  invention,  including  working  engineers, 
an  opportunity  of  consulting  the  publications  in  the  Library, 
we  hope  that  the  Department  will  soon  be  able  to  reintroduce 
the  old  rule  of  keeping  open  until  10  p.m. 

Closing  Finsbury  College. 

Our  readers,  and  particularly  those  who  received  their 
training  at  the  City  and  Guilds  Technical  College,  Finsbury,  will 
be  sorry  to  learn  that  it  has  been  decided  to  close  down  this 
useful  Institution  in  July,  1921.  In  the  early  days  of  electric 
lighting  many  engineers  took  an  electrical  engineering  course 
at  the  College,  and  many  more  took  advantage  of  its  evening 
lectures.  It  will  come  as  a  shock  to  these,  as  well  as  to  all  who 
take  an  intelligent  interest  in  engineering  education,  that, 
owing  to  changed  conditions,  it  has  been  found  necessary 
to  terminate  the  career  of  an  institution  which  has  done  such 
excellent  and  such  useful  work  in  the  past.  In  the  course  of 
the  statement  issued  by  the  Council  of  the  City  and  Guilds  of 
London  Institute  it  is  pointed  out  that,  both  from  the  educa- 
tional and  financial  point  of  view,  the  work  of  the  College  has 
received  prolonged  consideration.  The  Institute  has  also 
had  under  consideration  the  position  of  the  College  in  relation 
both  to  its  original  scheme  and  purpose  and  to  the  altered 
circumstances  under  which  all  technical  work  has  since  its 
foundation  come  into  more  or  less  direct  relationship  with  the 
educational  authority  of  the  metropolis. 


Changed  Conditions 

W'uk.v  the  CoUt-gt;  was  establiished,  no  local  educational 
authorities  existed  beyond  school  boards,  who.se  functionii  and 
funds  were  limited  by  Act  of  Parliament  to  elementary  educa- 
tion. And  although  other  authorities  have  .sine*;  been  estab- 
lished, with  fund.s  and  duties  covering  the  whole  field  of 
education,  the  Finsbury  College  has  continued  an  inde[>endent 
existence  without  direct  relation.ship  with  those  other  bodie*, 
beyond  the  admission  of  their  scholarship  holders.  The 
position  has,  however,  been  fundamentally  changed  by  the 
Education  Act,  1918.  The  Institute  Is  advised  that  the 
London  County  Council  propose  to  make  the  Northampton 
Polytechnic  (which  is  within  a  mile  of  Finsbury  College)  a 
thoroughly  good  engineering  school,  and  therefore  it  Is  ques- 
tionable whether  there  is  need  in  su<  h  close  proximity  for  two 
engineering  colleges,  both  attempting  to  cover  the  same 
ground.  Consequently  it  is  proposed  that  the  engineering 
school  at  Finsbury  should  be  discontinued. 


Reasons  for  Closing. 

The  Institute  had  been  advised  that  if  the  College  were 
to  devote  the  whole  of  its  energy  to  industrial  chemistry  it 
would  enter  upon  a  new  career  of  usefulness.  It  has  given 
these  representations  careful  consideration,  but  it  has  been  reluc- 
tantly forced  to  recognise  that  to  continue  a  work,  necessarily 
involving  largely  increased  expenditure,  in  which  it  could  not 
look  to  the  Education  Authority  tor  any  encouragement.  The 
Institute  has  already  established  its  university  work  at  Ken- 
sington, and  if  the  work  of  the  College  were  to  be  continued 
and  due  provision  made  for  its  adequate  development,  an 
increased  annual  expenditure  of  at  least  £13,(XK)  over  that  of 
the  pre-war  year  1913  would  be  required.  As  there  is  no 
prospect  of  raising  this  additional  income,  and  under  all  the 
circumstances  the  Institute  has  reluctantly  come  to  the  decision 
that  it  has  no  alternative  but  to  close  the  College  as  soon  as 
arrangements  can  be  made  for  completing  the  education  of 
the  present  students.  No  new  students  will,  therefore,  be 
admitted  to  the  college,  which  will  be  closed  at  the  end  of  the 
session  in  July,  1921.  The  closing  of  the  College  will  enable 
the  Institute  to  devote  further  funds  towards  carrying  on  and 
developing  in  other  work  This  is,  indeed,  a  very  great  pity. 
and  we  hope  that,  for  every  reason,  it  is  not  too  lite  for  the 
decision  to  be  reconsidered.. 


The  Manchester  College  of  Technology. 

M.A.xrHESTER  City  Counil  having  endorsed  the  recommen- 
dations of  their  Education  Committee  as  to  the  future  of  the 
College  of  Technology,  involving  the  reversal  of  the  policy 
hitherto  pursued,  the  natural  sequel  has  now  come  in  the  form 
of  the  resignation  of  the.  Principal.  Though  we  regret  the 
course  events  have  taken,  we  cannot  see  that  Mr.  Maxwell 
Garnett  could  have  taken  any  other  step  consistent  with  his 
dignitv  and  his  responsibilities.  As  he  points  out  in  his  letter 
to  the  Lord  Mayor  tendering  his  resignation.  "  instead  of 
extending  the  highest  work  of  the  College,  the  Council  has 
decided  to  reduce  it,  and  for  the  first  time  to  admit  as  whole- 
time  students  senior  technical  sehoolboys  who  are  not  qualified 
to  pursue  the  whole-time  courses  of  study  hitherto  provided. 
Apparently  another  result  of  the  Committee's  policy  will  be 
an  endeavour  to  use  the  laboratories  and  classrooms,  when 
vacant,  for  the  instruction  of  the  schoolboys,  thus  invohnng 
the  use  of  these  rooms  at  scheduled  times.  This  attempt  to 
run  the  university  work  on  the  shift  system,  as  well  as  the 
reversal  of  the  present  policy,  will  do  serious  injury  to  the 
good  work  and  reputation  of  the  College.  The  parochial 
idea  seems  to  have  actuated  the  members  of  the  Committee, 
and  their  action  makes  us  doubt  the  wisdom  of  placing  the 
control  of  higher  education  in  the  hands  of  local  authorities. 
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An  Opportunity  Missed. 

Those  who  observe  the  goings  hither  and  thither  of  men  and 
inform  us  what  is  happening,  tell  ns  that  London  is  each  year 
becoming  more  and  more  of  a  holiday  resort.  And  however 
correct  this  may  be  in  a  general  w^ay  it  is  certainly  true  this 
year  when  for  the  first  time  for  practically  six  years  it  has  been 
possible  for  Americans,  French  and  other  friendly  invaders  to 
visit  our  shores.  It  was  therefore  a  happy  thought  to  organise 
an  exhibition  at  a  place  so  easy  of  access  as  the  Crystal  Palace, 
where  visitors  might  not  only  enjoy  the  amenities  of  beautiful 
surroundings  but  go  away  with  some  idea  of  what  our  manu- 
facturers were  doing  towards  reconstructmg  the  industries  of 
the  world.  Unfortunately  the  execution  of  this  idea  has  not 
been  as  happy  as  the  thought  itself.  The  number  of  exhibits  is 
small  and  it  is  regrettable  to  have  to  state  that  the  electrical 
section  is  the  poorest  of  all  in  this  respect.  But  few  of  our 
great  firms  seem  to  be  showing,  and  the  visitor  will  obtain  an 
entirely  erroneous  idea  of  British  electrical  progress  if  he 
depends  only  upon  the  impressions  he  can  draw  at  the  Crystal 
Palace.  It  would  seem  that  here  was  a  great  opportunity, 
and  somehow  or  other  it  has  been  missed. 


Taxation  and  Industry. 

The  clauses  in  the  Finance  Bill  legalising  the  Excess  Profits 
Duty  at  the  rate  of  60  per  cent,  during  the  coming  year  were 
passed  by  the  House  of  Commons  on  Monday.  This  was  the 
only  resuU'  that  could  be  expected,  in  spite  of  the  extremely  able 
opposition  organised  by  the  Federation  of  British  Industries 
and  the  National  Union  of  Manufacturers.  The  views  of  these 
bodies  were  officially  put  forward  respectively  by  a  deputation 
to  the  Chancellor  of  the  Exchequer  and  by  Mr.  George 
Terrell  in  the  House,  but  nevertheless  they  failed  to  obtain 
a  rescission  of  the  duty  or  even  its  maintenance  at  last  year's 
figures.  Promises  were  given,  and  were  reiterated  by  the 
Chancellor  in  the  House,  that  some  improvement  will  be  made 
next  year,  but  unfortunately  no  great  reliance  can  be  placed  on 
that.  Considering  the  great  importance  of  impressing  upon 
the  Government  how  those  concerned  in  the  industry  of  the 
country  regard  this  crippling  impost,  it  seems  a  pity  that  these 
two  bodies  did  not  join  forces.  It  might  not  have  made  any 
difference,  but  on  the  other  hand  it  might  just  have  turned  the 
scale.  Keally,  however,  there  was  never  much  hope.  Com- 
mercial interests  were  outgeneralled  by  the  Treasury  from  the 
beginning  in  the  discussion  over  the  relative  merits  of  the 
Capital  Levy,  the  Corporation  Tax,  the  Excess  Profits  Duty, 
and  since  then  they  have  fought  a  losing  battle. 

ECOXOMY  IN  THE  ABSTRACT. 

Strong  as  the  opposition  in  the  country  generally  was,  and  is, 
to  the  Excess  Profits  Duty,  that  strength  was  not  evident  in  the 
attacks  made  on  the  Government  in  the  House  itself.  This  is 
not  altogether  surprising.  Fond  as  the  average  Member  of 
Parliament  is  of  economy  in  the  abstract,  in  particular  he  has 
generally  some  scheme  for  spending  more  public  money  either 
to  forward  some  pet  ideal  or  to  benefit  his  own  constituents. 
So  that  when  the  pruning  knife  is  actually  about  to  be  applied 
he  is  more  anxious  to  ensure  that  his  own  "scheme  survives, 
whatever  else  is  sacrificed,  than  to  agree  to  ruihless  and  essen- 
tial economies.  At  the  present  time  this  attitude  gives  an  air 
of  unreality  to  all  debates  on  financial  questions. 

Organised  Opposition. 

In  spite,  however,  of  the  lack  of  success  on  this  occasion,  we 

hope  that  those  who  represent  the  trade  and  finance  of  the 

country  will  not  cease  their  opposition  both  to  the  Excess 

Profits  Duty  itself  and  to  the  use  the  Government  is  making  of 


the  money  they  are  receiving  from  the  almost  overwhelming 
taxation  which  is  now  imposed  upon  us.  This  opposition 
must,  however,  be  carefully  organised,  and  the  essential  bad- 
ness of  this  duty  must  be  considered  in  future  from  rather  a 
different  point  of  view  than  that  which  has  quite  naturally 
been  adopted  by  the  Federation  of  British  Industries  and  other 
similar  bodies,  in  order  that  the  demand  for  the  abolition  of 
this  tax  may  have  the  widest  possible  support. 

Stated  in  the  broadest  possible  way  our  present  national 
commitments  are  due  to  two  interconnected  causes — the 
enormous  expenditure  occasioned  by  the  war  and  the  inflated 
ideas  of  Government  Departments  on  the  subject  of  finance — 
ideas  which  are  concretely  exhibited  in  Labour  Exchanges,, 
housing  schemes,  and  in  grants,  subsidies  and  doles  for  this, 
that  and  the  other  thing. 

Pre-War  Inflation. 

It  is  important  to  note  that  this  inflation  is  not  entirely  due  ta 
the  war.  Its  causes  were  already  in  evidence  in  1914,  but  there 
was  only  a  comparatively  small  expansion  of  normal  admini- 
strativ3  activities.  The  war  swelled  these  activities  to  an  un- 
precedented extent,  and  if  the  present  state  of  things  is  to 
continue  this  swelling  will  remain  a  permanent  feature  on  the- 
body  politic.  As  an  indication  of  this  we  may  mention  that 
while  in  October  last  the  Chancellor  of  the  Exchequer 
estimated  the  revenue  in  a  "  normal  "  year  to  be  £806,000,000, 
with  an  expenditure  of  £808,000,000  during  the  coming  year, 
both  expenditure  and  revenue  are  estimated  at  £1,029,000,000, 
inclusive  of  a  debt  redemption  of  £148,000,000,  while  no  less 
than  £305,000,000  is  for  Civil  Service  requirements,  only 
a  comparatively  low  proportion  of  which  is  allocated  for 
salaries.  This  shows  how  greatly  the  activities  of  Government 
departments  are  being  diverted  from  purely  administrative 
duties  into  side  shows  which  do  little  else  than  spend  money. 

Ruthless  Economy  Essential. 

But  quite  apart  then  from  opposition  to  any  particular  tax 
or  taxes  (and  it  must  not  be  forgotten  that  a  very  large  revenue 
has  to  be  raised  by  some  means  or  other),  it  is  evident  that 
strenuous  propaganda  must  be  initiated  to  relieve  not  only 
manufacturers  but  everyone,  employers  and  employed  alike, 
from  this  intolerable  burden,  and  to  insist  that  ruthless- 
economy  must  be  the  guiding  principle  of  Government  expen- 
diture. 

In  the  past  too  much  attention  has  been  called  to  the  effect 
the  duty  is  likely  to  have  on  one  small  portion  of  the  com- 
munity. This  is  a  mistake.  For  it  is  highly  important  that  its 
effect  and  the  eft'ect  of  the  Income  Tax  and  the  Corporation 
Tax  on  the  country  as  a  whole  should  be  stressed. 

A  Financial  Council. 

We  are  glad  to  see  that  this  fact  is  realised  by  the  Federation 
of  British  Industries,  though  we  cannot  altogether  agree  with 
the  methods  they  propose  for  bringing  the  desired  end  about. 
They  suggest  in  eft'ect  that  a  Financial  Council  of  independent 
men  should  be  set  up  under  the  chairmanship  of  the  Chan- 
cellor OF  the  Exchequer  to  advise  the  Cabinet  upon  the 
financial  aspects  of  all  proposed  legislation  involving  expen- 
diture, to  criticise  the  estimates  and  generally  to  supervise 
expenditure.  In  other  words,  that  a  sn\all  body  of  experts 
should  assume  the  duties  and  responsibilities  which  are  gene- 
rally presumed  to  be  the  prerogative  of  Members  of  Parlia- 
ment.- In  these  democratic  days  such  a  proposal  will  be  rightly 
siibjected  to  the  fiercest  criticism,  and  we  fear  that  a  body  set 
up  in  this  way,  and  composed  as  suggested,  would  have  no 
success  at  all  in  doing  what  it  is  desired  it  should  do. 

In  our  opinion  the  only  way  of  dealing  Avith  this  problem  is 
by  bringing  Members  of  Parliament  to  see  that  the  whole 
opinion   of  the   country   is   in   favour   of  the   most  rigorous 
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economy,  the  strictest  curtailment  of  expenditure,  the  post- 
poning of  new  schemes  involving  expenditure  and  the  inaugur- 
ation of  methods  which  will  bring  this  country  back  to  its  old 
financial  stability.  This  can  be  done  if  the  help  no^  only  of  the 
trading  interests,  but  of  the  people  generally  is  enlisted.  And 
it  must  be  done  if  disaster  is  to  be  averted.  As  Mr.  G.  H. 
Roberts  justly  said  the  other  day,  "  An  uncertain  future 
means  a  stagnant  present."  Yet  this  is  what  we  are  experi- 
encing at  present,  nor  will  matters  be  better  until  the  finances 
of  the  country  are  placed  on  a  sounder  basis. 


Workmen's  Compensa- 
tion. 

Even  before  the  war  there  were  demands  for  an  amendment 
of  the  Workmen's  Compensation  Act  of  1906,  and  recent 
industrial  and  economic  changes  have  only  accentuated  the 
need  for  revision  of  the  law  relating  to  compensation  to 
injured  workmen  and  their  dependents.  In  May,  1919,  the 
Home  Secretary  appointed  a  Committee  to  inquire  into  the 
existing  system  of  compensation,  and  after  hearing  many 
witnesses  from  all  parties — employers,  workers  and  insurance 
companies — the  Committee  has  now  issued  its  report,  which 
makes  far-reaching  recommendations  as  to  the  amounts  to 
be  paid  for  compensation  and  the  procedure  to  be  adopted  for 
carrying  out  their  suggestions.  It  is  estimated  that  over 
15,000,000  workers^are  covered  by  the  existing  Act,  and  as 
it  is  proposed  to  include  other  classes  and  to  increase  the 
amount  of  compensation,  the  recommendations  of  the  Com- 
mittee deserve  most  careful  consideration. 

No  State  Insurance. 

No  doubt  there  is  a  prejudice  among  workers  against  insur- 
ance companies,  for  they  are  credited  with  a  good  deal  of 
unnecessary  litigation  in  the  past.  Consequently,  the  Com- 
mittee considered  whether  a  system  of  State  Assurance  was 
desirable,  and  we  are  relieved  to  find  that  it  does  not  advocate 
such  a  scheme.  However,  it  is  proposed  that  there  should  be 
State  supervision  of  the  rates  of  premium  charged  by  insurance 
companies,  with  a  view  to  the  restriction  of  their  expenses  and 
profits.  With  this  object,  it  has  been  agreed  upon  the  heads 
of  a  working  agreement  with  the  Accident  Offices'  Association 
(representing  the  insurance  companies),  whereby  not  more 
than  30  per  cent,  of  the  premium  income  is  to  be  expended  in 
profits,  management  and  commission.  The  maximum  rates 
of  premium  are  to  be  approved  or  fixed  by  a  new  Government 
official,  termed  a  "  Commissioner."  Mutual  associations  are 
to  be  placed  under  the  same  obligations  as  to  setting  aside 
funds  to  meet  liabilities  and  furnishing  returns  as  insurance 
companies. 

Compulsory  Insurance  Extended. 

It  is  proposed  that  every  employer,  other  than  the  Crown, 
a  local  or  public  authority,  a  statxitory  company,  or  a  house- 
holder in  respect  of  servants  not  employed  by  him  for  trade  or 
business,  should  be  required  to  insure  against  workmen's  com- 
pensation risk.  Employers,  with  an  annual  wage  roll  fxceed- 
ing  £20,000  can,  however,  claim  exemption  from  compulsory 
insurance  upon  certain  conditions.  Many  new  classes  of 
persons  arc  to  be  brought  within  the  scope  of  the  proposed 
scheme,  including  persons  employed  otherwise  than  by  way  of 
manual  labour  whose  remuneration  does  not  exceed  £350  a 
year  (instead  of  £250),  and  also  certain  cases  of  casual  employ- 
ment, taxi-cab  drivers,  &c. 

Increased  Compensation. 
An  increased  scale  of  compensation  rates  is  advocated.     In 
a  fatal  case,  Avhere  there  is  only  a  widow,  the  amount  is  to  be 


£250  ;  but  where  there  are  children  a  weekly  allowance  of  lOs 
for  the  first,  7s.  6d.  for  the  second  and  6.s.  for  every  other  child 
is  to  be  paid.  The  allowances  are  to  be  provided  by  the  pay- 
ment by  the  employer  into  a  central  fund  of  £5(XJ  in  the  case  of 
a  workman  dying  and  leaving  a  child  or  children  under  15 
years.  The  maxinmm  liability  for  compensation  for  a  work- 
man's death  would  thu.s  be  £800,  c^jm pared  with  £300  at 
present.  There  is  a  new  and,  we  think,  neces-sary  provision 
for  investing  money  for  children.  To  partial  dependents  the 
compensation  suggested  is  a  sum  representing  the  value  of  the 
workmen's  contributions  to  the  support  of  those  partially 
dependent,  with  a  maximum  of  £250. 

Total  and  Partial  Incapacity. 
Under  the  1906  Act  the  maximum  benefit  payable  m  cases 
of  total  incapacity  was  £1  a  week,  but  this  was  raised  to  Sos. 
in  January  last.  It  is  now  propo.sed  that  the  total  payment 
shall  be  66|-  per  cent,  of  the  average  weekly  earnings,  with  a 
maximum  of  £3.  In  the  event  of  partial  incapacity  payment 
is  to  be  on  the  basis  of  two-thirds  of  the  difference  between  the 
average  weekly  earnings  before  the  accident  and  the  average 
the  workman  is  earning,  or  is  able  to  earn,  in  some  suitable 
employment  after  the  accident.  At  present  no  compensation 
is  payable  for  incapacity  la.sting  one  week  or  less  ;  when  in- 
capacity lasts  more  than  one  but  less  than  two  weeks,  compen- 
sation is  payable  from  the  beginning  of  incapacity.  It  is  now 
proposed  that  there  should  be  a  waiting  period  of  only  three 
days,  with  no  dating  back. 

Miscellaneous  Benefits. 

Medical  and  .surgical  aid  necessary,  in  addition  to  the  medical 
treatment  already  available  under  the  National  Health  Insur- 
ance Acts,  is  to  be  provided  for  the  injured  workman  at  the  cost 
of  the  employer  under  a  scheme  to  be  worked  out  by  the  pro- 
I^osed  Government  Commissioner,  in  co-operation  with  the 
Ministry  of  Health.  Various  other  recommendations  are  made 
in  order  tt>  assist  workmen  in  ascertaining  and  maintaining 
their  rights.  It  is  proposed  that  Coimty  Court  Registrars 
should  undertake  to  give  information  (free  of  cost)  to 
injured  workmen  or  their  dependents,  and  advise  them  as  to 
the  necessary  procedure  to  protect  their  rights  ;  and  also  to  act 
as  mediators  between  employers  and  injured  workmen  or  their 
dependents.  There  are  also  some  recommendations  for 
reducing  solicitors'  costs,  court  fees,  &c. 

Prevention  of  Accidents. 

An  interesting  part  of  the  Report  is  that  devoted  to  sugges- 
tions for  the  prevention  of  accidents.  It  is  proposed  that  the 
Government  Commissioner  should  be  empowered  to  institute 
inquiries  into  the  practicability  of  a  system  of  discouats  from 
normal  rates  of  premium  in  consideration  of  the  adoption  of 
approved  safety  devices  or  provisions,  and  by  agreement  with 
insurance  companies  and  mutual  associations  to  prescribe 
schemes,  A  Government  official  is  to  be  appointed  to  super- 
vise insurance  companies,  mutual  associations  and  self- 
insurers  in  certain  matters  and  for  the  discharge  of  duties  in 
relation  to  workmen's  compensation  which  are  performed  by 
any  Government  Department.  This  Commissioner  would 
undertake  the  collection  of  returns  as  to  compensation  and  the 
l)reparation  of  an  annual  report  to  Parliament,  which  would 
give  a  resume  of  the  development  of  workmen's  compensation 
during  the  year  in  other  countries  and  also  contain  recom- 
mendations for  the  amendment  of  the  Act  or  for  improvements 
in  its  working.  The  Committee  also  recommends  that  priority 
be  given  to  the  full  amount  of  a  compensation  claim  in  the  dis- 
tribution of  the  assets  of  a  bankrupt  employer.  Taken  as  a 
whole,  the  recommendations  are  conceived  in  a  liberal  spirit, 
but  certain  of  them,  especially  those  relating  to  the  amount 
of  compensation    wil    reqxiire  a  searching  examination. 
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An  Electrical  Device  for  Checking  the  Oil 
Temperature  of  Medium-Sized  Turbo-Generators. 


By    GEO.   J.    DUGKETT. 


Durin»  the  period  of  the  War  many  electro-mechanical 
devices  were  brought  into  being  to  counteract  the  depletion 
in  staff,  or  to  safeguard  machinery  owing  to  the  poor  quality 
of  the  human  element  available. 

Privately-owned  power  stations  were  particularly  hard  hit 
from  this  point  of  view,  and  in  the  case  of  a  power  house  coming 
under  my  control  in  which  small  turbines  of  uj)wards  of  750  kw. 
capacity  are  used,  in  which  all  my  original  staff  were  called  up 
for  military  service,  I  had  to  keep  the  plant  going  by  intro- 
ducing devices  of  an  automatic  nature  which  more  or  less 
safeguarded  the  apparatus,  at  the  same  time  allowing  me  to 
keep  an  eye  on  the  efficient  working  of  the  plant  although  my 
office  was  situated  some  considerable  distance  away  from  the 
Power  House. 

The  device  I  propose  to  describe  is  used  in  connection  with 
the  oiling  system,  and  engineers  who  have  steam  turbines  to 
deal  with  will  realise  the  importance  of  the  oiling  system  of 


The  Object  of  the  Scheme. 

The  object  of  the  scheme  is  to  record  at  a  distance  exactly 
the  state  of  affairs  through  which  the  lubricating  oil  is  passing 
at  any  time,  and  also  the  controller  (Figs.  1  and  2)  automatically 
adjusts  the  quantity  of  water  passing  through  the  oil  cooler; 
therefore,  when  the  temperature  of  the  oil  becomes  abnormal 
the  water  supply  is  opened  and  the  oil  is  subjected  to  a  greater 
cooling  surface,  which,  of  course,  reduces  its  temperature. 
When  the  water  is  reduced  to  a  minimum,  therefore,  there  is 
no  unnecessary  water  passing  through  the  cooler. 
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these  machines,  the  slightest  failure  of  the  oil  supply  being 
most  disastrous,  as  the  rotor  bearings  are  quickly  overheated 
owing  to  the  high  peripheral  speed  of  their  journals.  Therefore 
I  introduced  the  automatic  tell-tale  arrangement  as  shown  in 
the  following  sketches.  Figs.  1  and  2  show  part  sections  of  the 
device  ;  Fig.  3  the  wiring  diagram  ;  and  Fig.  4  a  chart  taken 
from  the  recorder,  showing  the  effectiveness  of  the  device. 


rrrnrmirnrfTnr 
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Fig.  2. 


On  referring  to  Figs.  1  and  2  it  will  be  seen  that  the  oil  after 
passing  through  the  turbine  bearings  flows  into  tlie  lower 
cavity  of  the  controller  and  surrounds  the  diaphragm  "  D  " 
which  forms  the  regulator.  This  consists  of  two  flanged 
discs  soldered  together  on  the  flanges  so  as  to  form  a  box. 
Inside  the  box  there  is  a  liquid  consisting  of  ether  or  methy- 
lated spirits  (a  cheap  mixture  I  have  found  suitable  consists 
of  1  lb.  resin  to  1  lb.  methylated  spirits). 


Fig.  4a. — Scale  of  P.H.M. 


Fig.  4. — Recokdek  Chart. 


[jThe  diaphragm  "  D  "  is  supported  ou  an  adjustable  spindk 
"A.C.,"  the  bottom  portion  of  which  forms  a  cup  in  which 
there  is  a  luotal  all  ly,  of  composition  formed  of  lead  25  per 
cent.,  tin  12-5  per  cent.,  bismuth  50  per  rent.,  and  cadiuni 
12-5  per  cent.     The  actionof  this  alloy  will  be  explained  later. 
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The  A(;tion'  of  thk  Valve. 

Resting  on  the  top  of  the  (liai)lini},'tn  then*  is  a  .spindh;  which 
floats  a  piston-valve,  "  P.V.,"  which  opens  and  closes  the  water 
supply  to  the  cooler  in  accordance  with  the  movement  of  the 
diaphragm,  which,  of  courst;,  expands  owing  to  the  increaserl 
temperature  of  the  oil  flowing  around  it.  The  piston  valve 
"  P.V."  is  balanced,  as  there  is  an  equal  pressure  on  both  top 
and  bottom,  and  as  it  is  well  lubricated  there  is  little  or  no 
friction.  The  inside  of  the  {)iston  valve  is  machined  out  to 
take  an  ebonite  cylinder,  which  contains  mercury. 

As  the  surfaces  of  the  mercury  ri.ses  and  falls,  due  to  the 
fluctuating  temperature  of  the  oil,  it  necessarily  follows  that 
if  electrical  contacts  are  fixed  so  that  they  are  in  close  prox- 
imity to  the  surface  of  the  mercury,  then  when  the  diaphragm 
expands  and  raises  the  piston,  the  contacts  touch  the  mercury 
and  complete  the  circuit. 


Engineer  can  locate  it  so  that  it  can  be  more  or  less  under 
his  personal  supervision,  and  the  dai'y  chart >  can  be  filed 
away   for   futur     reference 

If  by  any  chance  the  oil  .suppiv  becomes  dangeroaslv  over- 
heated the  small  spindle  cup  containing  the  alloy,  which  is  in 
the  direct  flow  of  the  overheated  oil,  al«o  Ix-comes  overheated, 
and  the  alloy  soften.H,  The  spindle  .supporting  the  dia- 
phragm sinks  into  the  molten  metal,  and  in  so  doing  allows  the 
diajihragm  to  drop  on  the  electrical  contact  C.S.,  which  .supplies 
current  to  an  audible  alarm  signal.     This,  of  course,  attracts 


f**V<H 
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Fig.  5. — Arrange.ment  of  Adjustable  Contacts- 
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Fig.  6. 


The  contacts  are  so  arranged  as  to  form  steps,  between 
which  certain  resistances  are  interposed  (Fig.  5).  Therefore,  if 
the  su])ply  of  current  to  the  contacts  is  at  a  constant  voltage,  it 
is  an  easy  matter  to  calibrate  an  instrument  (see  Fig.  3  "P.  A.M." ) 
to  indicate  the  temperature  of  the  oil  flowing.  (An  enlarged 
view  of  the  meter  scale  is  shown  in  Fig.  4a). 

The  Obtaining  of  Permanent  Records. 

In  order  to  obtain  a  permanent  record  of  the  operation  of 
the  regulator  a  recording  voltmeter  is  fixed  in  the  same  circuit 
as  the  meter  "  P.A.M.,"  and  the  effectiveness  of  this  recording 
meter  is  shown  on  consulting  an  enlarged  view  of  the  chart 
(Fig.  4).  As  the  mercury  makes  contact  with  the  contacts 
'■  C  "  the  recording  pen  marks  the  revolving  chart  in  the  form 
of  steps,  the  quicker  the  temperature  rises  the  less  the  width 
l»f  the  tread  of  the  steps  ;  also,  as  previously  mentioned,  the 
nigher  the  temperature  the  greater  the  flow  of  cooling  water. 
As  the  recording  meter  can  be  fixed  in  any  position  the  Chief 


the  attendant,  and  at  the  same  time  the  piston  valve  is  dropped 
so  that  abnormally  large  ports  in  the  piston  regi.ster  with  the 
water  inlets,  and  thus  a  heavy  flow  of  water  will  pass  through 
the  oil  cooler  tending  to  keep  the  temperature  of  the  oil  withm 
bounds. 

Apart  from  the  value  of  the  Regulator  as  a  safety  de\ice,  I 
find  that  a  considerable  sa\ing  accrues  from  its  adoption, 
inasmuch  as  the  consumption  of  water  in  small  plants,  such  as 
500-750  kw.  capacity,  is  reduced  by  many  hundreds  of  gallons 
per  day;  in  fact,  the  saving  approximates  one-third  of  the  total 
supply. 

Although  the  oil  used  by  turbo-generators  is  almost  a  negh- 
gible  quantity  in  comparison  with  reciprocating  plants,  still  I 
find  that  the  regulator  also  has  a  tendency  to  further  reduce 
the  oil  consumption.  Fig.  6  shows  the  arrangement  I  have 
fitted  in  the  water-cooling  circuit  of  air-pumps  or  compressors, 
&c.,  but  in  this  case  it  does  not  regulate  the  water  but  gives  an 
alarm  if  the  water  becomes  over-heated. 


Alabaster  Fittings. 


The  present  popularity  of  alabaster  as  an  illuminating  medium  is 
fully  justified  by  its  extraordinary  Unuity.  In  comparison  with  white 
glass  there  is  a  certain  loss  of  efficiency  varying  in  proportion  to  the 
amount  of  veining;  in  the  case  of  pure  wliite'alabaster  the  efficiency  is 
practically  as  high  as  that  of  \'(>luria  or  Druid  Glassware.  A  number  of 
installations  employing  B.T.-H.  semi-indirect  fittings  equippeil  with 
alabaster  bowls  and  Mazda  half-watt  lamps  have  been  carried  out. 
Many  of  these  installations  are  in  private  liouses,  but  alabaster  is  e(iuallv 
suitable  in  theatres  and  in  certain  business  premises  wheiv  the  conditions 
warrant  decorative  treatment,  and  the  (piestion  of  first  cost  is  not  a 
matter  of  urgency.  Private  offices  afford  an  appropriate  milieu  for  the 
emplo.yment  of  alabaster,  wliieh.  at  a  relatively  small  cost,  will  assist  in 
producing  that  atmosphere  of  refined  luxury  so  desirable  as  an  indication 
of  business  prosperity.  One  interesting  example  is  the  installation  in 
the  private  offices  of  ^Messrs.  Angus  Watson,  Ltd.,  of  Xewcastle-on-Tvne. 
In  the  managing  director's  office  two  fittings  c(iuipped  with  .Mazila  half- 
watt  lamps  are  used.  The  alabaster  bowls  are  well  matcheii  in  respect 
of  colour  and  veining,  although,  owing  to  halation,  the  farther  one  looks 
almost  pure  white.  The  lighting  efTect  is  in  every  way  excellent,  while 
the  excpiisite  tone  and  texture  of  the  illuminated  alabaster  have  an 
extraortiinary  decorative  value,  enhancing  the  appearance  of  the  room 
in  a  most  amazing  fashion.  T'he  other  ])rivato  offices  are  similarly 
ecpiipped,  including  the  office  of  Lord  Leverhulme,  who  has  acquiivd  a 
controlling  interest  in  Messrs.  Angus  Watson.  In  the  general  offices 
and  corridors,  semi-indireet  fittings  with  white  glass  reflector  bowls  an> 
employed.     Alabaster  bowls  of  various  sizes,  shapes  and  colours  and 


degrees  of  veining  are  stocked  by  the  British  Thomson- Houston  Company 
at  77,  Upper  Thames-street,  E.C  4,  when?  appropriate  fittings  may  also 
ho  obtained. 


Managing   DuiECToK;:    Dkkke. 


J 
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Three  Mai^netically-Coupled  Circuits. 


By    E.    BELLINI. 


The  case  of  three  magnetically-coupled  circuits,  as  shown 
in  Fig.  1,  is  important  for  the  art  of  wireless  telegraphy,  as 
this  device  is  widely  used,  though  its  properties  are  not  exactly 
known.  In  this  article  the  problem  of  these  circuits  will  be 
treated  in  an  elementary  manner,  assuming  that  resistances  of 
the  three  circuits  are  nil,  and  that  their  frequencies  are  the 
same. 

1    Referring  to  Fig.  1,  we  can  write  the  differential  equations 
of  the  three  circuits  as  follows  : — 


^^t+^^^t  +  ^^ 
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Differentiating  these  equations  twice,  we  obtain 
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Eliminating  -r4  between  (4)  and  (5)  and  ^-;     between    the 
^  dr  dr 

resultant  equation  and  (6),  and    taking    into    account  that 
L^Ci  =  L2C2  =  L^C^,  we  obtain 
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where  ^12=    /—~  ^^^  ^2 
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Eliminating  M^^a  "TY"^ "^23^0^  between  the  last  equation 


and  (2),  we  obtain 
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This  equation  shows  that  the  intermediate  circuit  possesses 
two  periodicities, 


VXiCi(r+VFi2+A;223) 


andm,: 
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^A<^i(l-V^\2'+^^3) 
It  is  not  possible  to  obtain  from  the  equations  (1)  to  (6)  a 
differential  equation  either  in  i^  or  in  ^3.     To  obtain  these 
differential  equations  it  is  necessary  to  add  three  more  equa- 
tions by  differentiating  twice  the  equations  (4),  (5)  and  (6). 
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Ehmmating    .  p'  between  (8)  and  (9)  and       '^ 
resultant  equation  and  (7),  we  obtain 
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Eliminating  -—^  between  this  equation  and  (5),   j^  between 

dH. 
the  resultant  equation  and  (4),  and,  finally,  -j^    between    the 

new  resultant  equation  and  (1),  we  obtain 
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ii  =  0. 


It  is  extremely  complicated  to  solve  this  equation  ;  but, 
really,  we  do  not  Avant  to  solve  it,  as  we  can  verify  by  sub- 
stitution that  the  periodicities  m^  and  m,  already  found  and 

the  period!  city  »i=    , ,  common  to  the  circuits  before  their 

coupling,  satisfy  this  equation. 

The  circuit  3  furnishes  the  same  result  as  the  circuit  1. 

So  we  obtain  the  very  interesting  results  that  the  extreme 
circuits  are  always  tuned  to  the  common  periodicity  m,  how- 
ever close  the  two  couplings  may  be,  and  that  two  coupling 
periodicities  exist  in  the  three  circuits. 

Experiments  made  to  verify  the  results  of  the  theory  were 
conducted  in  the  following  manner  : — 

First  of  all,  the  three  circuits  were  tuned  to  the  same  fre- 
quency by  separately  exciting  each  of  them  with  a  buzzer 
wavemeter  and  varying  the  capacities  of  their  condensers  till 
a  detector  and  a  telephone  connected  in  series  and  derived 
from  the  condenser  armatures  gave  the  loudest  sound. 

Afterwards  the  three  circuits  were  magnetically  coupled, 
as  shown  in  Fig.  1 ,  and  varying  the  condenser   capacity  of 


Fig.   1. 

the  buzzer  wavemeter,  the  resonance  frequencies  for  each 
circuit  were  found  by  successively  connecting  the  detector 
telephone  to  the  condenser  armatures  of  the  three  circuits. 
The  results  of  these  experiments  agree  with  those  given  by 
the  theory. 

The  following  gives  details  of  one  of  the  experiments  :  The 
three  circuits  were  separately  tuned  to  the  frequency  corres- 
ponding to  the  division  95  of  the  condenser  scale  of  the  buzzer 
wavemeter.     After  their  coupling  it  was  found  that 

The  circuit  1  was  resonant  at  the  divisions  58 — 95 — 134 

2  ,.  „  „  58 135 

3  „  .,  „          58—95—132 

It  is  inter-^sting  to  consider  the  case  of  the  intermediate 
circuit  containing  no  condenser.  The  calculations  in  this 
case  are  easier  than  in  the  general  case,  as  the  equations 
(1)  to  (6)  arc  sufficient  to  furnish  the  differential  equations  in 
?',,  i.,  and  i^. 

The  result  is  the  following  :  The  cireuits  1  and  3  possess  two 
periodicities, 

1  ,  1 

m=— 7— and  mi  =  - 


Vl^c\ 


VL,C,{l-}c\._-k\^) 


whilst   in  the  intermediate  circuit  only  cur-rents  of  the  per- 
iodicity »(,  are  generated. 
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Electric  Railway  Contact  Systems.' 


lly    Sir    I'liII.Il>    I>AWS«)N. 

{Conclifded  from  p.  5'J.) 


OoNDurTOR  Rails. 

Owing  to  the  large  mileage  in.stalUui  in  this  country  mueh  in- 
formation i.s  available  on  conductor  rails.  At  the  present  moment 
there  are  three  tyjK^s  of  conriuctor  rails  in  general  u.se  : — 

Ovcr-runniiu/,  where  the  sho*^  rests  on  the  top  portion  of  the  rail, 
Ix'ing  ke|)t  there  by  means  of  gravity  or  springs,  as  is  the  ca.se  on 
vaiious  Hritish  railways. 

Under -running,  where  the  current  is  collected  from  the  lower 
surface  of  the  rail,  the  rail  being  supported  from  the  top  and  the 
contact  being  pressed  upwards  by  means  of  springs  against  the 
condu(;tor  rail.  This  system  is  not  in  use  in  this  country,  although 
it  is  largely  installed  in  the  United  States  and  on  the  Continent. 

Sidc-riinning,  such  as  was  designed  and  installed  by  Sir  John 
Aspinall  on  the  Manchester- Bury  .section  of  the  Lancashire  and 
Yorkshire;  Jiailway,  where  the  current  is  collected  from  the  side  of 
the  conductor  rail  by.  means  of  a  collector  pressed  laterally  against 
the  conductor  rail  by  means  of  springs. 

Conductor  rails  have  to  be  interruj)t^d  at  cro.ssings  and  at  com- 
plicated ])ortions  of  the  track,  and  in  order  to  enable  trains  to  leave 
and  again  make  contact  with  the  conductor  rail  at  high  speed  either 
vertical  or  lateral  ramps  have  to  be  installed  to  bring  the  collector 
shoe  into  gradual  touch  with  the  conductor  rail.  Jumper  cables 
have  to  be  ])rovided  in  order  to  connect  electrically  the  different 
sections  of  the  conductor-rail  system.  Where  possible  these  should 
be  laid  either  above  ground  or  on  the  surface,  so  as  to  be  easily 
accessible.  The  shape  of  the  conductor  rail  varies  very  much  and 
no  standard  exists  for  this  at  present. 

As  regards  ga})s,  with  pressures  up  to  1,,300  volts  no  great  troubles 
with  over-i)ressures  have  so  far  been  encountered  owing  to  contact 
shoes  making  and  bi-eaking  contact.  It  is,  therefore,  possible  to 
coast  over  lengthy  gaps  where  multiple-unit  trains  are  used.  This, 
however,  becomes  difficult  if  not  impossible  where  electric  locomo- 
tives are  used  to  haul  heavy  loads  and  where  a  gap  would  mean  a 
complete  interruption  of  energy  to  the  train.  In  order  to  overcome 
this  difficulty  an  overhead  construction  to  carry  an  overhead  con- 
ductor rail  may  be  necessary.  With  conductor  rails  operating  at 
600  volts  under  normal  conditions  no  protection  is  required  or 
advisable.  The  number  of  fatal  accidents  due  to  persons  coming 
into  contact  with  the  conductor  rail  is  very  sihall,  and  such  accidents 
have  moin;  generally  occurred  in  the  case  of  trespassers  than  of 
employees.  Where,  however,  a  pressure  of  1,200  or  1,500  volts  is 
in  u.se,  the  conductor  rail  must  be  protected.  A  suitable  form  of 
protection  of  Jarrah  wood  for  a  side  contact  has  been  adopted  by 
the  Lancashire  and  Yorkshire  Railway  on  their  Manchester-Bury 
section. 

'  The  only  serious  delays  so  far  caused  in  this  country  on  conductor- 
rail  systems  have  been  due  to  the  rail  becoming  covered  with  a  thin 
layer  of  ice.  This  difficulty  ajjj>ears  to  be  overcome  either  by 
under-running  or  by  side-running.  The  loss  of  rail  due  to  wear 
and  tear  and  corrosion  in  ojjen  air  is  about  1  lb.  per  yard  per  annum, 
half  due  to  wear  and  half  to  cori-osion. 

There  are  two  definite  systems  of  conductor  rail  in  operation 
and  a  third  has  been  ])roposed.  The  Mctroj)olitan  and  the  IMetro- 
politan  District  Railways,  owing  to  the  fear  of  the  drop  in  the 
return  circuit  being  limited  to  such  a  figure  by  the  Board  of  Trade 
as  to  make  it  difficult  to  realise  with  an  ordinary  track  rail  return, 
liave  adopted  double  conductor  i-ails,  the  track  rails  not  being 
utilised  as  a  part  of  the  return  circuit.  This  arrangement  has  draw- 
backs in  connection  with  insulation  of  the  a])paratus  on  the  trains, 
and  increa.ses  capital  and  maintiMiance  costs.  The  other  svstem, 
adopted  by  the  North-Eastern,  the  Lancashire  &  Yorkshire,  an^l  the 
London  &  South-Western  Railways,  uses  only  one  insulat<»d  con- 
ductor rail,  the  track  rails  being  utilised  for  the  retin-n  circuit  either 
with  or  without  a  supplementary  bonded  rail  or  return  conductor. 

With  a  view  to  employing  3,000  volts,  but  avoiding  motors 
wound  for  a  higher  pressure  than  1,500  volts,  and  in  order  to  eliminate 
large  return  currents  through  the  track  rails,  Mr.  Raworth  ])roposes 
the  use  of  two  insulated  conductor  rails  per  track,  the  track  rails 
serving  as  a  neutral.  A  similar  system  has  been  running  for  some 
years  on  the  Nord-Sud  line  in  Paris. 

Voltage  Drops  in  Earth-rkturn  Circuits. 
At  the  present  time  there  have  been  considerable  departures  from 
the  original  Board  of  Trade  standard  for  maximum  voltage  droj)  in 
rails  of  electric  tramways  where  direct-current  systems  are  con- 

*  Abstract  of  Paper  read  before  the  Institution  of  Electrical  Engineers. 


cerned.  'I"he  maximum  allowance  of  7  volts  imfK>«-d  on  tramways 
has  compelled  railways  electrified  under  |>ariiamentan,'  jKjwen*  to 
install  -risulated  n-turn-current  comluctor  rails.  Other  railways  not 
so  situated  are  ofH-rated  with  rail  drojw  [jerhafjH  exc<*eding  for  .nhort 
f)eriods  20  times  that  figure.  Kither,  therefore,  the  B^jard  of  TraiJe 
limit,  as  iirij)osed  on  tramways,  is  unduly  severe  if  ap|)lied  to  railwaN-M. 
or  damage  in  the  form  of  electrolysis  niu«t  WK»ner  or  later  involve 
considerable  trouble.  Since  sub-.Htation  distancr',  and  therefore  the 
economic  operation  of  flirect  and  alternating-current  systenw,  are 
directly  affected  by  rail  droj),  .some  step  Hhould  I*e  taken  to  remove 
this  anomaly. 

It  was  formerly  consiflered  that  alternating  current  had  no  harmful 
electrolytic  effect,  and  in  any  ca.se  this  effect  Is  very  small,  and  the 
Board  of  Trade  allow  a  higher  pressure  drop.  The  first  regulation 
laid  down  was  200  volt-minutes  for  a  fx-riod  not  exfe<-ding  10  minutes, 
which  means  that  for  short  j>erio<ls  the  drop  may  l<e  twic-e  a.s  much. 
The  question  of  cost  is  very  largely  governed  by  the  numlier  of  sub- 
stations, and  this  in  its  turn  is  governed  by  the  maximum  drop 
allowed  in  the  track  return.  Inductive  effects  have  not  proved  by 
anv  means  so  troublesome  as  had  Ijeen  {)rophesie«K  the  effects  of  rail 
impedance  being  largely  counterbalan<-ed  by  the  comparatively 
small  current  transmitted  in  the  alternating-current  system. 

Conclusion*. 
It  is  not  proposed  to  make  any  comparison  lietween  the  merits 
of  conductor  rails  and  the  overhead  syst<*nL  But  the  presenc-e  of  a 
charged  rail  near  the  track  must  increa.se  the  cost  of  maintaining 
the  permanent  way,  and  men  working  on  track  with  a  charged  rail 
have  been  authorised  to  receive  sjx'cial  extra  |)ay  at  the  rate  of  23. 
per  week.  By  using  overhead  conductors,  this  difficulty  is  removed 
except  for  an  apjireciaiile  but  unimportant  increa.se  in  the  cost  of 
painting  of  the  valances  of  the  roofs  at  stations  near  which  the 
live  conductor  passes. 

DISCUSSION. 

The  PRESinEXT  (Mr.  Roger  T.  Smith)  said  that  overhead  wires  were 
essential  for  direct  current  when  any  pre.ssun»  al)ove  l,.'JtMI  vcilts  was  u.sed'; 
that  being  so.  Sir  Philip  Daw.son's  de.scrii)tion  of  the  details  of  the  over- 
head cor.structiou  of  the  Brighton  Railway  was  very  u.s»'ful.  Where 
steam  traction  during  the  war  did  not  play  havin-  with  the  eomxbble 
parts,  the  cost  of  maintenance  of  this  overhead  construction  eomparvti 
very  favourably  witli  any  third  rail  system.  The  imiHirtant  i»art  of  the 
Paper  was  the  full  information  given  as  to  the  essential  clearances 
between  electrified  metal  and  earthed  metal,  and  the  })rinciples  laid  down 
fairly  summarised  the  standard  up  to  11,000  volts.  The  curves  showing 
the  percentage  variation  in  maintenance  with  time  were  also  imjMirtant. 

Mr.  J.  Dai./.iki,  (Midland  Railway  Company)  Ix-lieved  it  was  univer- 
sally agreed  tluit  for  maiu-lii  ■  elect ritieation  tklO  volts  was  too  h>w.  He 
doubted  whether  1,.")IK)  volts  was  high  enough  to  s»\tisfy  te«-huieal  con- 
ditions, but  he  was  sure  it  was  too  high  for  use  on  a  ei>niluetor  rail  under 
liritish  main-line  conditions.  He  agnnxi  that  the  pr\'s«'nee  «>f  eorduetor 
rails  materially  ineivas«>d  the  cost  of  maintenance  of  the  i)ermanent  way, 
while  the  constant  breaks  in  continuity  u»aih>  high-sjHH>d  working  pr\»- 
blcmatieal.  (Japs  in  lontluctiug  rails  could  1h>  bridgetl  over  by  U»ws. 
but  at  high  speed  a  good  many  of  the  bows  would  U>  wrt'cktnl.  l>ecaus»'  of 
drivers  forgetting  to  lower  them  in  time.  The  overheaii  system  thn>ugh- 
out  presented  a  much  simpler  problem.  It  lid  not  interfere  with  track 
maintenance,  and  the  overhead  c»iuii)ment  ntH>d  not  Iv  costly.  The 
clearances  on  the -Midland  single-j>hase  line  at  Hey  sham  wen>  very  similar 
to  those  on  the  Brighton  line.  With  reganl  to  the  limitation  in  currvnt 
imposeil  by  ovcrheatl  conductors,  on  the  Chicago.  .Milwaukee  and  St. 
Paul  line,  currents  wea>  collected  up  to  2.0tlO  amiH"\«s  with  a  siiiiile  bow 
with  a  double  shoe  from  a  double  trolley  win-.  *>n  this  basis,  at  1..VK) 
volts,  7.">0  kw.  seemetl  to  Ih'  the  maximum  for  a  single  shm>  on  a  single 
wire.  He  thought,  however,  that  pn'sent-day  rvquiriMUents  iH>inled 
to  a  higher  voltage  than  l,.")(tO  btMug  ust>d— say  :{,tHX>  dirtnt  current. 
This  might  have  to  Iv  paid  for  in,  say,  10  \H}T  cent,  increaseil  cost  of 
locomotive  equipment,  and  then>  uiight  also  Iv  an  incr»"as<'  in  main- 
tenance costs.ComjHMisation  for  these  incn-astnl  ei>sts  could  Iv  obtained 
in  nductiou  of  sub-station  exiH-ns<'s.  It  was  desirable  to  incn-ase  the 
eoi\tact  line  voltage  to  widen  spacing  and  to  increase  the  load  factor. 
The  reguhitiim  as  to  ivturu  rail  dn>p,  however,  imposed  a  distinct  limit 
to  this,  which  eouUl  only  Iv  relieved  by  jmividing  feedei-s  or  IxHtsting. 
On  a  nuiin  line,  electrolysis  troubles  should  lx>  non-existent.  -A  rail  drop 
in  excess  of  the  standanl  7  volts  was,  thert>fon>,  jx-nnissible.  ami  a 
suitable  value  would  bt>  such  as  to  bt>  rei\sonably  safe  for  a  man  to  receive, 
sav,  100  volts. 

"SirJAMKS  Ball(L.B.  &  S.C.  Railway)  sj>id,  i\s  wnnanent  way  engineer, 
he  could  sjxnvk  as  to  the  advantages  frem  the  tx>int  of  \iew  of  ease  and 
convenience  of  maintenance  of  the  ust>  of  overhead  wires.  The  use  of 
electric  power  in  any  form  on  niilways.  csixn-ially  in  tuimels,  enabled 
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eketric  Bating  to  be  «ed,«th.t  the  work  could>  don.  mnch  more  Good    Lightilio    in_a    Boiler    Works. 


^"S^^t  '^.^%n.^j^  *  ^r^-.^^5;^^^ 


Mr.  H-  ^-.•^^^^"^^'^tTf  "viV  i;3lh  the  overhead  and  contact 
*^  ^^^'•SSr^t.TU  ^no;.^Llvantases.  The  overhead 
ZZl  ^"^T^^^^i  ^e  .i^fficultv  of  finding  places  for  the 
^\!!!J!!rJ™..*n«.  It  was  more  difficalt  to  be  able  to  estimate  the 
^TSTeXnoni^ItTon  than  contact  raU  construction.  The 
^^  ™T  c«^ction  wa5  a  nuisance  to  the  ground  staff.  He  would 
S^^l^wTS:  "xtent  the  overhead  construction  on  the  Bnghton 
^  -  ^^  lu^r»ti..Tw  to  the  aicrnalling.  and  what  such  rearrangement 
^tTt'a^pet::??i^:S\h:'eVrves  in  the  Paper  that  the  wear  on  th^ 
Sev  wiS^.f  an  overhead  construction  at  I.-t-JO  volts  would  be  very 
■  -wIa  WAn«.  thLs  voltacre  involved  heavy  currents.  Elec- 
frl^Ri^ot^uiXb^J^ric^ixlways,  and  heloped  that  railways 
l^STbe  dven  a  free  hand  in  the  matter  of  voltage  drop  m  the  future 

Mr  H  fv  FiBTH  (Great  Eastern  Railway)  thought  it  would  be  a  d^ffi- 
.^It  ;hin<T  at  the  moment  to  a^ree  as  to  the  best  voltage  for  mam-lme 
worJ^  With  rTd  to  the  third- rail  system,  the  onlv  satisfactory 
Tne  wS'the  inverte<i  under-runmng  type  used  on  the  ^--  ^-^^^e  u^ 
Ze  coLtruction  clearances  in  this  country  however,  P^^^^^^^j^e  ^"^se 
of  such  rails  It  was  desirable  to  have  the  question  of  voltage  drop 
Sttled^dStelv.  Either  7  volts  was  right,  and  should^be  masted  upon 
Tr  wi  wroncx-  and  should  be  replaced.  He  would  hke  to  know  if  the 
au^oTthouaht'pull  offs  and  their  compUcation  was  necessary.  In  an> 
comirJon  ofthe  cost,  the  co«t  of  the  job  from  beginmng  to  end  must 
nSen.  and  not  merely  the  cost  of  the  overhead  or  contact  eq'^pr^n  t 
He  could  not  conceive  how  big  shunting  yards  were  going  to  be  dealt 

^>fr"V'rDTrKV^':ktSastern  Railway)  exhibited  some  contact 
«trii'  which  had  been  in  use  on  the  N.E.R.  with  heavy  electrical  loco- 
motTv^,  to  iSLtrate  the  amount  of  punishment  -t^-h^.uchstnp^  go 
with  cumntB  up  to  \.(m  amperes  per  locomotive.  One  tJl*  jas  the 
rmitinemal  bow.  of  which  there  were  four  per  locomotive,  the  usual 
aSSni  ^r;ent  beins  9.J.>  amperes,  or  22.5  amperes  per  contact 
?Se  were^wo  overhead  wires,  and  there  was  a  conaderable  amount  of 
burning  with  the  bow  used  on  the  >Llwaukee,  ^^^f  ^^V^^J;^^,";::,^^ 
There  were  copper  contact  strips,  and  four  points  of  contact  tor  eacji 
pa  "  the^  V«,in2  two  pairs  for  each  locomotive,  so  that  there  was  approxi- 
Llt;iv  2;>  am^res  ^r  contact.  The  Continental  ty^  of  bo^had  to  be 
scrap^  after  T.(X)0  miles,  and  the  American  after  S,.HX)  ^HaB,  ana  tne 
^,S  oT^placin-  the  strips,  after  aUowing  for  the  scrap  brass  and  alumi- 
nium  was^fTom£:j  10s.  to  £4.     He  would  like  to  know  if  the  author  had 

'lirrTs™  safdSmed  to  him  that  the  overhead  equipment 
on    he  Brighton  line  was  unnecessarily  heavy,  and  the  f^^o.^  of  safety 

were  unnecessarily  high.     Economic  ^-^^^-^''^'^^,'^'i''^^^''Zite  in- 
nse  hi-^her  pressures  for  railway  electnncation  m  the  future,  qmte  in 
Tpendentlv^f  system.     He  did  not  think  the  wear  of  bows  n^d^^ 
regarded  as'  serious,  and  it  was  better  to  sacrihce  the  bow  than  the  mre 
Scause  it  was  cheaper  to  replace.     Had  the  author  -J^^.«rTie.? 
with  re<^ard  to  inductive  mterference  *-ith  wires  in  the  v»cimt>  .     Ihere 
VL  little  information  pubUshed  on  this  ^^^ject   although  a  gcxjddeal^ 
confidential  information  existed.     The  use  of  the  ^^^^^^^^^^ /.^j^fXle 
svstem  resolved  itself  into  a  question  of  the  total  econom>  of  the  wbo^e 
avftem  Ind  with  regard  to  the  use  of  the  fourth  rail  mth  the  contact 
Sem'  he  beUeved  there  was  some  doubt  about  track  circmting  if  the 
LTrkit  were  used  as  return,  and  that  was  one  reason  why  the  fourth 
rail  was  used.     That  difficulty,  however,  could  be  got  over  bj    usin, 
alt».matin<:'  current  for  track  signalling  circuits. 

mT  f?  W  pIrtridge  wondered  whether  lightning  had  been  the  cause 
of 'the  failure  of  some  of  the  insulators.  J^^^ouble  insulators,  t«ing  m 
series  there  was  nothing  to  show  if  one  had  broken  down.  It  might  De 
£«e;  Jo  have  a  fuse  orVrk-gap  which  gave  an  indication  when  one  of 
the  insulators  had  failed.  „*„„ri;n,T 

Sir  Philip  Daw..o>-,  in  reply,  said  there  was  no  experience  extending 
over  anv  considerable  period  of  lines  hav.ng  a  verj-  ^f  *^>-^^^;''^^;. ^a^ 
it  was  difficult  to  say  what  the  wear  and  tear  might  "»^*"  ^  "^  fl^^^^. 
construction  ^ith   low  pressures  where  heavy  currents  ^'^f  J^J^/"^'^ 
lected       He  agreed  with  Mr.  Dalziel  as  to  the  possibility  of  damage  to  the 
Sir  when  passing  from  third  rail  to  overhead  on  h^^h^peed  lines 
He  could  not  give  Mr.  OBnen  definite  figures  of  the  proportion  of  c.3s^ 
of  the  overhead  construction,  but  it  was  a  ^o^P'^^^V''   LnT'to  Sn 
laying  out  an  overhead  system  to  fix  the  price   b^-f-rehar^d  to  ^nthm 
5  or  rt  per  cent.     Mr.  H.  M.  Sayers  was  quite  right  in  saying  that  the 
overhear  con.struction  wa.s  heavy      The  fact  was  that  no  chances  of 
failure  of  anv  kind  were  run  when  the  Une  was  put  up.     The  experience 
gained  with'.t  had  enabled  a  very  much  simpler  construction  to  be  got 
out.      Except  in  very  few  instances,  the  signalling )iad  not  been  interfered 
with  at  all  bv  the  overhead  construction.        He  would  hesitate  to  use 
anything  more  than  l.-VW  volts  with  a  contact  rail  system,  and  ^^^n  M>0 
volt7oniconta.t  system  had  to  b.>  treated  with  great  resi)ect.T^ 
of  the  proper  voltage  for  mam-lme  work,  raised  b>->Ir.  t.rth,  «as  an 
extremelv  difficult  and  thorny  problem.     It  «^.uld  be  .y^^'  "^"^^^^  J"' "^ 
H  thev  could  u.se  a  very  low  voltage,  but  in  ortler  to  collect  the  currents 
ne<e<;-vr>-   with    mainline   oi«>rat.on   it   was  essential   to  go   to  higher 
voltaren,  and  he  was  convinced  that  it  would  be  necessary-  to  go  to  pres- 
sures^ which   would  involve   the   use  of  overhea.1  constmcti.m   for  the 
purp..s,.      The  normal  current  collecte<l  by  one  bow  strip  on  the  Bnghton 
HlTwIy  when  runnmg  at  full  sp^-ed  was  between  :!..  and  40  amperes 
and  the  maximum  current  colleoteti  at  starting  was  12<»  amp^^re^-      B'^«' 
wear  on  t.u    Bnghton  line  was  extremely  .small,  and  there  had  been  no 
trouble  from  lightning. 


The  productive  value  of  good  industrial  lighting  has  been  so  often 
discussed  durina  the  last  few  years  that  any  factory  owner  still  uncon- 
vinced of  the  advantages  of  improved  illumination  must  be  numberwi 
amongst  those  determined  doubters  whose  faith  always  depends  np«3n 
pracl^al  example.  Fortunately  there  is  no  lack  of  concrete  evidence 
as  to  the  beneficial  effects  of  scientific  lighting.  The  British  Thorn-. n- 
Houston  Companv.  Ltd.,  who  have  made  a  particular  sr  ■  •-  '  "  - 
requirements  of  industrial  Ughting,  and  have  designed  mar. 
of  installations  employing  Mazdalux  metal  reflectors  and  M  i/ 
are  in  possession  of  much  testimony  on  this  pomt.  Factory  owners  an-i 
managers  who  hav.^  tried  the  Mazdalnx  system  of  Ii-hting  ape  a-r^-d 


Y,o     i  -M.RINE    SaOF,    MeSSR.-^.    BAB.orK    &    Wu.o>x.    Artific-l^ 
LioHTixo  WITH  Half-watt  Type  L..>n>s  ix  >UzPALrx  Rkflect.r.. 

that  improved  illumination  means  improved  production,  both  quanti- 
tariveU-^and  qualitatively,  while  it  also  has  an  important  beanng  on  the 

-ri::tZ::^  JflSux^  JSe:tot^;::.ntly  issued  ^  the  British 

^Hns^^^^^^^P---^^ 

:r:lhe;  Ssutlarns  ha^rbecoL  available,  the  most  notable  of  which 
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Fk-   •'  -\nothek  View  of  Marine  Shop  i5  the  Boiler  WoMS  of 
Messrs:  B.;^:;^*  Wilcox.     Note  th.  H.oh  Inten.itv  asd  I  ..- 

FORM   ILLVMINATION  OF  THE  MaZDALI  X  IlLIMINATION. 

is  at  the  Renfrew  works  of  Messrs.  BaU.xk  i  Wil>  ox  photographs^ 
which  we  give  examples  hen-w.th.  taken  by  artinc..-il  light  m  the  ma™» 
Thop  ind.oat.  the  imarkable  effectiveness  of  ^h-  dluminat.on  Bat 
Kr  the  slight  halation  round  the  lighting  "7t-*v't-\V"-  .'^l  n-isof 
;Ltaken  for  -layli.ht  pictures.  t>n  the  lle«r  e>-el  the  Ulammat.on  is  of 
hich  intetmtv  and  comv>arative  uniformity  and,  wtia,t  is 
ance  in  a  wor'ks  wher»'  there  are  large  castings  and  other  h  J^ 

the  hijjh  susjM-nsi.m  and  s.ientific  eqmpment  of  the  umu.  

diffusion  thereby  seiurr-d.  tcml  to  reduce  the  shadow  effect. 
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"Triclty"  Cooking  xVpparatus. 

3  British  Electric  Transformer  ('oinjjany,  Ltd.,  are  expcriencinu  a 
and  an  increasing  demand  for  tiieir  electric  cooking  and  heating 
atus.  Among  some  of  their  .standard  speciahties  may  b<;  men- 
I  the  following  :— Waxed  Oak  Combined  Hot  Cupboard  and  Hot- 
which  i.s  made  by  tlie  eomjiany,  is  littcd  with  two  compartments 


Fui.   1. 


having  drop  doors,  nickel-plated  handles,  nickcl-i)lated  top  as  warming 
l)lat«>,  lined  with  aluminium  and  lagged  with  asU-stos.  The  over-all 
dimensions  are  2  ft.  3  in.  wide  by  1  ft.  <)  in.  deep  by  2  ft.  10  in.  high, 
the  dimensions  of  each  compartment  being  1  ft.  11  in.  wide  by  1  ft.  1  A  in. 
dee|)  by  1  ft.  high.  The  ma.ximum  loading  is  a|)proximati"ly  1  kw.,  the 
loatling  being  eiiually  divided.  Tlu-  hot-i)lati'  and  cabinet  are  separatidy 
controlled.  The  inttirior  of  ciuh  compartment  can  be  fitted  with  re- 
movable i)late  racks  each  holding  22  platt^s,  or  without  the  racks  joints. 


Fio.  2. 


Vegetables,  &c.,  may  be  kept  warm.  The  cabinet  may  be  made  in 
various  selections  of  wood  to  8\iit  existing  form.s  of  decoration.  One  of 
these  hot  cu])boards,  whic  h  aii»  extremely  usefvd  for  the  dining  rooms  of 
large  i)rivate  houses,  hotels,  &e.,  was  installed  some  time  ago  in  the 
directors'  dining  room  at  Padtlington  Station,  and  since  then  many 
similar  cujjboanls  have  l)eei\  su])plied  for  town  and  country  houses. 
The  company's  boiling  table  measures  t>  ft.  2  in.  by  2  ft.  and  has  eight 


hot  Hpot.i.      'i'he  to|»  Is  (  iiHt  iron  with  ground  t"|>  .md  m  im  tl:' 

with  I'UHt  legs  anci  Hkirting  eontainin^  Miii-lf  und.ni>-.itli  inr 

'I  he  four  hot  HpotH  in  front  an-  oa<h  ioailci   1  kw.  ari'l   "  • 

bju;k  am    l-.jkw.  ea<h.      Kwh   hot  M|K»t  in  e«»ntnill<-<i 

switch  and  Zed  fum-  niounti-d  on  the  fnmt  Hkirtint'.      I 

excellent  for  large  hotclH  and  n-Mtaurant«.     Two  umaller  ntu-n  mrv  aLxj 

HUi)|)lied-  one  with  four  and  oni'  with  six  hot  M|M(tit.     The  loading  and 

arrangement  of  the  hot  platcM  on  the  amallcr  tables  arc  exactly  similar 

to  those  for  the  larger  tableH. 

Kach  band  of  the  two-tiiT  "  Trieity"  oven  rnnBi«t4  of  fr»urXo.  .%ft.T  or 
[i'.y.hi  standani  tyiM-  ovens  arrange<l  in  two  tiint  (2  and  2)  »Uh  hot 
shelves  iH'tween  the  tiers  and  at  top.  The  total  maximum  loa<iint(  of  a 
'Mli  oven  is  1,.VM)  watts  and  the  Hwitrhing  arrangement*  an-  ba  follows  :  — 
The  "  on  "  and  "  off  "  switch  in  centre  of  panel  eontn»l«  the  two  top 
elements  (total  .KM*  watts);  th  lower  switch  eontn)ls  the  four  Udtom 
elements  as  follows  :  at  "  full  "  all  elements  ( 1,(KK(  watts),  at '"  me«lium  " 
the  two  lower  ones  (.VlO  watts)  and  at  "'  l<»w  "  two  iipjH-r  and  two  lower 
in  .series  (2."((l  watts).  The  .V.t.'{'/  oven  has  an  atiditionai  1(»U  watts  at  the 
toj),  giving  a  total  maximum  loading  of  >'>tH)  watts. 


The  National  Physical   I^aboratory. 

The  ainnial  n-port  of  the  E.xeeutivc  rominitt<'c  of  the  National 
Physical  Laboratory  for  lUlO,  whi<'h  has  just  iK-en  puldLshofl.  o|)en8 
with  a  irf(M-ence  to  the  1(kss  incurred  by  the  institution  through  the 
deaths  of  Lord  Kayleigh  and  of  Sir  dolin  Bruimer. 

Attention  is  also  called  to  the  retin'meiit  of  the  fir^t  Director  d 
the  Laboratory,  Sir  I'ichard  (;ia7.el)r<K)k.  after  hohling  the  din»etor- 
ship  for  clo.se  upon  20  yeai-s.  Of  his  services  in  that  connection 
the  ("oinmittee  feel  it  is  impo.ssible  to  s|K>ak  t(K)  highly.  He  raise<l 
the  Laboratory,  which  coininenced  work  on  a  small  scale,  to  a  great 
national  institution  of  first  rate  importance  an<l  .stvured  for  it  a 
coinnianding  position  among  the  gn-at  standanlising  lalM)ratories  of 
the  world.  The  ("oinmittee  desin^  to  e.xpre.ss  their  apj)re(  iation  of 
the  stixMUious  service  he  has  rendered  in  the  application  of  8<ience 
to  industry  in  this  country.  I"  this  they  will  be  joined  by  all 
engineers  and  scientists  the  world  over. 

Xkw  Development. 

The  past  year  has  Ihhmi  marked  by  the  further  development  of 
working  the  I.,aboratory  under  the  financial  control  of  the  Tn-asurv 
as  a  branch  of  the  I)e|)artn\ent  of  Scientilic  and  Industrial  Hes«»an-h. 
The  new  aeronautics  building  to  which  reference  was  made  in  the 
last  irj)ort  is  now  Hearing  i-ompletion  and  will  shortly  1h»  ix-eupied. 
A  ))ortion  of  these  buihlings  is  to  1m'  used  for  clinical  thermometer 
testing,  the  work  on  which  has  gn>atly  iiunvi.s«>d  tjwing  to  the  onier 
tliat  all  clinical  thermometers  sold  in  this  ct>untry  must  have  pas.sod 
the  laboratory  test.  The  Advi.sory  Council  has  now  approved 
furtlier  buildings  for  the  engineering,  metallurgy,  tank  ami  electro- 
technical  departments,  and  for  a  stall  cantt'en,'  though  authoriiy 
to  j)roceed  with  the  work  in  eotmcetion  with  these  has  not  j-et  been 
ivceived  from  the  Tivasury. 

A  scheme  of  salaries  pi>i>artMl  by  the  K.\eci;tive  Committ'e  in 
October  U)17  has  now  k^en  apjiroved  by  the  Treasury  and  an 
establishment  has  Ikhmi  fixed  for  the  l^Jiboratory.  The  eon«jitions 
of  service  have  generally  Wen  nnised  to  brini:  them  into  lin<.  with 
(hose  obtaining  in  tlie  Civil  Service. 

Extensions  of  Commkik  i.vl  Test  \Voi{K. 
In  lOlS  proposals  were  sidnnitted  to  the  Committee  for  extensions 
in  various  diivctions  of  the  test  work  uiul"  taken  by  the  lj»borator>-. 
These  ])roposals  included  a  scheme  for  a  British  electrical  pn>ving 
tiouse  brought  forward  by  the  Institution  of  Klectrical  Kngineers, 
the  establishnuMit  of  a  local  station  for  testing  gauges  and  other 
iiroducts  at  Birmingham,  and  for  the  testing  of  chemical  gla.«vswan» 
for  volumetri-"  measvnvinents.  These  mattei-s  raised  the  giMieral 
(piestion  of  the  n>lation  of  (;overninent  to  the  testing  of  onlinary 
commercial  prod\icts  and  after  can-ful  consiileratit>n  the  Advi.sory 
Council  of  the  Research  IVpartment  n>ported  -that  the  nnitine 
testing  of  ordinary  commercial  jnoducts  is  not  and  ought  not  to 
be  witliin  the  functions  either  vif  the  National  Physical  Ijiboratory 
or  of  this  Department."  This  view  is  also,  it  is  understiHMl.  held  by 
the  (iovernment  and  proptvsals  for  State  action  for  the  pn>motion 
of  standardisation  air  ni>w  under  consideration.  Tem|H)rarily  the 
Committee  continue  to  undertake  some  of  the  work  n'ferred  to  at 
Teddink'ton  jKMuling  the  making  of  other  arrangements. 

The  Ei.EtTuuwL  Dep.\rtment. 

In  May  last  the  Hoard  of  Trade  Electrical  Standards  laboratory 
was  moved  to  Teddington.      During  the  war  several  of  the  members 
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of  the  staffs  of  the  electricity  departineiit  have  been  very  much 
occupied  with  special  war  problems,  a  full  account  of  a  number  of 
which  is  given  in  the  Report.  They  include  the  development  of 
wireless  directional  apparatus,  which  early  in  the  war  was  carried 
to  a  high  degi-ee  of  efficiency,  the  perfection  of  amplifying  valves 
for  various  special  jiurposes,  im])rovements  in  compass  magnets 
and  the  investigation  of  sound  langing  and  sound  receiving  apparatus. 
Much  time  was  spent  during  the  war  on  height  finding  apjjaratus 
and  electrical  transmission  gear  for  use  in  aircraft  work  and  in 
supervising  the  use  of  such  installations  in  this  country  and  in 
France. 

Researches  were  also  carried  out  for  the  Ordnance  Committee  on 
the  velocity  of  gun  })rojectiles  and  gun  recoil,  the  results  of  which 
are  of  great  interest.  Since  the  armistice  the  fundamental  work  of 
electrical  standardisation  has  been  resumed  and  this  will  receive 
much  attention  during  the  coming  year.  Research  on  buried  cables 
has  made  good  progress  and  valuable  work  has  been  done  in  the 
investigation  of  resistance  materials.  A  considerable  amount  of 
work  has  also  been  done  in  an  advisory  capacity  in  connection  with 
the  design  of  gauges  from  standard  specification  issued  by  the  British 
Engineering  Standards  Association. 

An  investigation  has  been  carried  out  with  the  Lubrication  Com- 
mittee of  the  Research  Department  on  the  lubricating  efficiency  of 
a  series  of  animal,  vegetable  and  mineral  oils.  This  has  furnished 
results  of  importance.  In  connection  with  this  work  ajjparatus 
was  designed  and  constructed  in  the  department  for  the  determina- 
tion of  the  viscosity  of  oils  at  high  pressures.  The  problem  was  one 
of  considerable  difficulty  and  the  method  employed  presents  novel 
and  interesting  features.  The  experiments  are  of  importance  in 
connection  with  the  cooling  of  aero  engines. 


The  Victory  Exhibition. 


Whilst  the  Imperial  War  Museum  at  the  Crystal  Palace  provides 
infinite  interest  for  the  adult  and  delight  for  the  youngster,  it  is 
impossible  to  enthuse  greatly  over  the  "  CJreat  Victory  Exhibition  " 
which  is  attached  to  it.  Frankly  it  is  disapjiointing  as  an  exhibition, 
not  on  account  of  the  quality  of  the  exhibits,  but  of  the  small  number, 
and  it  requires  a  little  stretch  of  the  imagination  to  appreciate  the 
grandiose  title  given  to  it. 

The  exhibition,  apart  from  the  War  Museum,  has  been  divided 
into  four  sections  :  Electrical,  oil,  gas  and  engineering,  and  the 
electrical  section  is  the  poorest  of  the  lot.  In  all  there  are  seventeen 
stands  in  the  electrical  ])ortion,  but  one  or  two  are,  presumably, 
included,  because  of  the  lack  of  any  other  suitable  place  for  them. 
'I'he  engineering  section  has  29  stands  ;  but  10  of  them  belong  to 
one  firm  and  its  associated  undertakings,  and  are  really  one  large 
stand.  The  oil  section  has  10  stands  and  the  gas  section  1,3  stands. 
It  will  thus  be  seen  that  from  the  point  of  view  of  numbers,  if  the 
exhil)its  are  to  be  regarded  as  the  Creat  Victory  pi]xhibition,  and  the 
remainder  the  War  Museum,  a  somewhat  less  pretentious  title  would 
have  been  morc^  in  keeping  with  the  actual  fact. 

The  only  exhibit  of  anything  a])proa(^hing  large  apparatus  in  the 
electrical  section  is  that  of  W.  Ceii'EL  &  ('o.,  of  Vulcan  Works,  St. 
Thomas-street,  London,  S.E.  The  outstanding  feature  of  this  is  a 
contactor  type  jjanel  for  the  automatic  control  of  direct-current 
motors  for  air  compressors,  |)umps,  &c.,  which  has  recently  been 
placed  on  the  market,  and  is,  we  are  assured,  proving  very  successful. 
'i'lip  panel  consists  of  a  single  pole  contactor  type  main  switch,  oj)erat- 
ing  in  the  iiuiiii  ciicuit  between  magnetic  blow-outs  and  ;»  master 
rheostat  of  novel  construction,  being  a  series  of  contact  fingers 
corresponding  to  the  number  of  rheostat  contactors.  All  the 
contactor-operating  coils  are  arranged  in  series  in  a  comnu)n  circuit, 
and  are  short-circuited  when  the  master  controller  is  in  the  off 
])osition.  The  operation  of  the  master  solenoid  brings  these  into 
operation  one  after  anoth(>r,  until  the  whole  of  the  resistance  is 
cut  out.  The  exhibit  also  comprises  hand  starters  for  direct-current 
motors,  shunt  regulators,  combined  starters  and  speed  regulators, 
both  for  shunt  and  series  ()])eration,  rotor  starters,  t-tar  delta  and 
series  paralk^l  drum  type  starters  ;  also  the  well-known  Ward- 
Leonard  theatre  dimmers,  shunt  regulators  and  vitreous  resist(M- 
units.  There  are,  in  addition,  sections  of  various  sizes  and  qualities 
of  vulcanised  rubl)er  insulated  wires  and  cables,  which  are  numu- 
factunnl  throughout  at  the  firm's  works  at  Wembley,  Middlesex,  in 
a(H;ordan(^e  with  the  B.K.S.A.  standards.  CeipeKs  patent  steam 
tra])s  are  to  be  seen  on  this  stand,  as  well  as  Okonite  &  Manson 
insulating  and  protective  tapes,  wiiich  are  the  principal  ta|)cs  used 
throughout  the  IT.S.A. 

Mcwrs,  F    L,  MiTCUKLL  &  Co.,  of  188,  Rye  Lane,  London.  S.E., 


have  a  well-stocked  exhibit  of  ^vireless  telegraphic  and  telephonic  ap- 
paratus, this  firm  undertaking  a  great  deal  of  apparatus  manufacture 
for  experimental  work.  Some  captured  German  wireless  apparatus 
is  also  staged,  but  the  firm  is  anxious  for  it  to  be  made  known  that 
this  is  not  imported  Germah  apparatus  for  sale.  Messrs.  ]\Iitchell 
&  Co.  are  British  to  the  backbone.  The  main  exhibit  is  the  '•  world 
wide  "  receiving  set,  which  is  the  firm's  latest  production,  and  covers 
all  ranges  of  wave  lengths  from  150  to  25,000.  The  inductors  are 
wound  by  a  special  process  to  eliminate  capacity  effects  as  far  as  is 
practically  possible.  The  combination  of  selection  switches  render 
very  fine  adjustment  possible.  Four  valves  are  used  with  this  set, 
two  for  high-frequency  amplifiers,  and  two  for  low-frequency,  with 
separate  high-tension  batteries  for  each  pair  of  valves.  The  outfit  is 
contained  in  a  cabinet  about  3  ft.  square.  The  claim  made  for  this 
apparatus  is  that  it  will  receive  messages  from  any  average  power 
station  in  the  world.  Another  exhibit  is  a  new^  type  three-valve 
amplifier,  by  means  of  which  an  almost  unlimited  variet}'  of  circuits 
can  be  arranged  by  connecting  or  disconnecting  to  the  terminals 
mounted  on  the  amplifier.  These  latter  intercommunicate  \vith 
plate  and  grid  connections  inside  the  instrument. 

A  large  selection  of  various  Avires  and  cables  is  shown  by  the 
London  Electric  Wire  Company  and  Smiths  (Ltd.),  of  London 
and  Salford,  especially  silk  cotton  and  enamel -covered  wires,  high- 
resistance  wires,  telephone  cords  and  lighting  flexibles,  bell  wires,  fuse 
wires,  &c.,  all  of  which  are  manufactured  in  London.  The  Salford 
branch  of  the  firm  manufactures  bare  cojjper  wires_,  strips  and 
bronze  wires,  &c. 

Three  firms  show  ebonite  insulating  material,  viz.  :  The  British 
Ebonite  Company,  Ltd.,  of  Hanwell,  London  ;  Ebonestos  In- 
sulators, Ltd.,  of  Old  Kent  Road,  London  ;  and  Messrs.  Att- 
WATER  &  Sons,  of  Preston. 

Domestic  electrical  appliances  have  the  largest  number  of 
exhibitors.  Suction  carpet  sweepers  are  shown  by  The  Hoover 
Suction  Sweeper  Company,  Ltd.,  of  Regent  Street,  London  ;  and 
Magic  Appliances,  Ltd.,  of  Westminster  Bridge  Road,  London. 
Both  are  now  well  known,  but  it  may  be  mentioned  that  the  sjjecial 
claim  is  made  for  the  former  that  it  is  the  only  carpet  sweejicr  which 
raises  the  carpet  from  the  floor  and  beats  the  embedded  dirt  out  of 
the  texture.  Then  we  have  the  Thor  Electric  Washing  Machine 
shown  by  Messrs.  Chas.  Beck  &  Company,  Ltd.,  of  New  Bond 
Street,  London,  together  with  the  Thor  Electric  Ironer,  and  the  Thor 
Vacuum  Cleaner.  The  washing  machine  is  said  to  consume  but  a 
pennyworth  of  electricity  per  hour.  The  ironer  is  only  partly 
electrical  inasmuch  as  the  "  shoe  ''  has  to  be  heated  by  gas  or  petrol. 
There  is  no  need  to  give  a  minute  description  of  the  "  Rawijilug  " 
shown  by  tJie  R  awlplug  Company,  Ltd.,  of  Lenthall  Place,  Gloucester 
Road,  London,  nor  of  the  electric  clocks  of  the  Synchronome 
Company,  Ltd.,  of  ('lerkenwell  Road.  The  patent  fibre  plug — 
"  Rawlj)lug  " — is  finding  a  tremendous  clientele  by  reasipn  of  the 
manner  in  which  it  can  be  used  without  damaging  walls.  The 
Synchronome  Company  provide  the  time-keeping  service  throughout 
the  electrical  and  engineering  sections  of  the  Exhibition,  the  various 
clocks  being  operated  from  one  self-wound  controlling  pendulum  or 
master  clock  exhibited  in  the  electrical  section. 

X-Ray  apparatus  is  shown  by  Messrs.  A.  Winston  &  Company, 
Ltd.,  of  32,  Regent  Street,  London. 

The  Engineering  Section. 

Electrical  engineers  w  ill  find  nnuh  to  interest  them  in  the  engineer- 
ing section,  l)ut  as  it  is  of  a  general  ciiaracter,  and  not  sjiecially 
electrical,  it  can  liardly  find  detailed  i-cference  here.  The  same 
ajiplies  to  tlic  oil  section.  Whetiier  the  line  of  develojjment  will  l)e 
in  the  direction  of  burning  oil  fuel  under  boilei-s  in  electricity  works 
we  would  not  care  to  i)rophesy.  There  are  nuiny  who  hold  the  view- 
that  it  is  a  sinful  waste  to  burn  oil  under  boilers  at  all,  having  reganl 
to  the  j)ossibility  of  a  shortage  of  ix'trolcvnu  oils  in  the  not  far 
distant  future.  However,  that  may  be.  there  are  several  tyjK-s  of 
apparatus  for  burning  oil  under  steam  boilers,  although  up  to  now 
the  greatest  api)lication  of  these  ha.s  Ik^cu  for  marine  purposes. 
At  the  same  time,  the  high  price,  j)oor  quality  and  vmcertain  deliveries 
of  coal  are  directing  the  thoughts  of  engineers  more  and  more  into 
the  direction  of  using  oil  fuel,  despite  the  recent  jilcading  of  the 
l)ircct<)r  of  Fuel  Research,  Sir  (Jeorge  Beilby.  for  greater  develop- 
ment in  the  economical  use  of  solid  fuel.  Tiiere  are  several  Diesel 
engines,  including  that  historicengine.  the  lirstever  made  in  England, 
viz.,  in  I8!)7.  whicii  is  still  in  working  order. 

So  far  as  the  War  Museum  is  concerned,  the  North  East  Gallery 
of  the  Crystal  Palace  is  given  up  to  •'  Signals."  and  here  may  be  seen 
telegraphs,  tclcjihoncs.  Fullerphones.  cables,  air-line  stores,  wireless 
ai^imratus.  &c.  Elsewhere  nu\y  l>e  seen  relics  from  capture<l  and 
surrendered  (Jerman  submarines,  including  electric  frying  i)ans, 
kettles  and  cookers  ;   caj)tured  cable  wagons,  and  wireless  sets,  &c, 
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Heating     and     Cooking  Notes. 

NkW  Ari'AKATUS. — ^A  "  CllKIM  "  Ket'ilk. 

Tlio  most  recent  addition  to  the  range  of  donuistic  appliances 
manufactured  by  Messrs.  C'rkdexda  Conduits  Company,  Ltd.,  is  a 
kettle  especially  desij^ned  for  table  use.  Its  pleasin;^  desif^n  on  tlie 
lines  of  hi<^b-class  silverware  make  it  a  most  suitable  ornament  for 
an  artistically  laid  tea  table,  and  it  should  therefore  ajJiM-al  to  buyers 
looking  for  a  utility  present.  It  is  heavily  nickel  plated,  and  the 
loadinjf  is  {}()(>  watts,  so  that  in  the  majority  of  cases  it  could  be  used 
off  a  lam])holdei'.  The  capacity  of  the  kettle  is  2\  pints,  whicli 
content  can  l)e  raised  to  boiling  point  in  15  minutc^s,  the  cost  when 
used  off  a  lighting  circuit  with  electricity  at  Hd.  jjci-  unit  being 
appro.ximately  I  Ad.  Suitable  legs  are  jHovided  to  permit  the  kettle 
being  us(^d  on  a  polished  table  without  risk  of  damaging  the  polish 
with  heat,  and  the  plug  pin  connections  arc  protected  by  a  sheet 
metal  guard. 

"  Smoovit  "  PjLectric  Iron. 

The  PJntkkpkise  MANUFACTLiHtNO  Company,  Ltd.,  have  i)laced 
on  the  market  an  electric  iron  of  two  sizes,  5  lb.  and  6  lb.  in  weight 
respj'ctively.  The  iron  is  provided  with  a  wire  attachment  fixed  to 
the  back  end,  which  allows  the  iion  to  be  stood  on  end  when  not  in 
use,  and  a  lengthy  spiral  wiie  guard  protects  the  flex  from  the  point 
where  it  leaves  the  connector.  It  is  claimed  that  a  special  feature 
of  the  "  Smoovit  "  iron  is  its  capacity  for  maintaining  adequate  heat 
at  the  point»of  the  iron. 

An  Ui'-to-date  "  TurciTY  "  List. 

The  HiuTisii  Electric  Transkormeh  Company,  Ltd.,  have 
recently  issued  a  (•omplete  catalogue  of  their  well-known  "  Tricity  " 
heating  and  cooking  appliances.  This  list  is  (juite  comprehensive, 
and  as  all  prices  are  (quoted  in  a  separate  sheet  the  difficulty  of  con- 
tinually altering  prices  in  the  list  or  making  calculations  on  the 
Government  Bonus  system  is  avoided.  New  price  slicets  will  be 
issued  when  the  prices  are  revised.  In  addition  to  the  catalogue  a 
series  of  |)ublicity  cards,  each  dealing  with  a  separate  article,  have 
also  b(<en  pr-oduced,  and  should  form  a  welcome  selling  aid  to  those 
dealing  in  this  (rlass  of  apparatus. 
Carron  Apparatus  at  Maude's  Restaurant,  Oxford  Street. 

An  interesting  commercial  electric  cooking  equiiiment  was  com- 
pleted at  the  above  restaurant  in  the  early  part  of  this  year,  the 
contr-actors  being  the  Westminster  Electricity  Supply  Corpn. 
The  api)aratus  employed  consists  of  a  double-oven  roasting  range, 
a  griller',  fish  fryer  and  a  three-tier  pastry  oven,  the  total  load  being 
some  35  kw.  The  apparatus  is  of  Carrori  manufacture,  and  this 
concern's  lengthy  experience  in  designing  comrrrercial  cooking 
appai'atus  leaves  little  room  for  doubt  that  the  installation  will 
pi-ove  successful.  In  addition  to  the  above-mentioned  cooking 
appliances.  Belling  fires  are  employed  for  heating  the  dining  hall. 

The  New  "  Hotpoint  "  Element. 
Some  time  back  the  Hotpoint  Company  of  America  produced  a 
new  type  of  element  with  a  vi(>w  to  over-coming  difficulties  experi- 
enced in  cooking  ajjparatus  due  to  food  boiling  over  and  to  uneven 
temperature  giadients  on  leadirrg  in  and  connection  portions  of  the 
element.     Briefly  the  nrethod  now  employed  consists  of  placing  a 
resistance  alloy  along  the  centre  of  a  seairdess  steel  tube  and  filling 
in  the  space  between  the  alloy  and  the  steel  tube  with  insrrlating 
material.     The  tube  is  then  passed  through  a  series  of  rolling  opera- 
tions until  it  is  reduced  to  a  quite  small  diameter-,  the  r'csulting  pi-o- 
duct  being  an  irrsulated  alloy  wire  which  is  mechanically  ])rotected 
by  a  steel  housirrg.     Special  rirearrs  are  taken  in  the  rolling  process,  so 
that  the  ends  of  the  alloy  wire  which  ar-e  allowed  to  protrude  for 
connection  purposes  are  left  larger-  in  diameter  than  the  portion 
of  the   alloy   wire  which  is   contained   in  the  metal   Inrbe.     Thus 
perfectly  cool  and  satisfactory  t^-rrninal  connections  can  be  made. 
"  Hotj)oint  "  cookers,  containing  elements  made  on  this  principle, 
can  now  be  seen  at  the  showroonrs  of  Messrs.  Duncan,  Watson  & 
Company,  who  are  now  acting  as  the  selling  agents  for-  the  Hotpoint 
range  of  domestic  cooking  a])plian(^es.     Thei-e  ai-e  r'nany  featur-es  of 
interest   about   Hotj)oint  cookers   other   than  the  elements.     The 
hob  and  ovc*n  are  mounted  at  waist  level,  thus  facilitating  the  hoirse- 
wife's  task  in  lifting  utensils.     The  doors  of  the  oven  ojjen  simi- 
larly to  a  ship's  galley,  so  that  the  oven  door  acts  as  a  shelf.     The 
oven  elements  are  mounted  toj)  and  bottom,  and  can  be  removed 
just  as  easily  and  completely  as  a  shelf,  a  method  which  greatly 
facilitates  cleaning.     The  oven  is  divided   into  two   jjortions.  one 
above  the  other,  with  separate  doors,  and  a  hot  closet  is  arranged 
above  the  upper  oven.     The  hob  is  roomy,  and  all  switches  are 
mounted  just  below  the  hob  to  the  left  of  the  oven.     Tire  conve- 
nience of  the  cook  .seems  to  have  been  carefully  studied  in  every 
detail,   but,  of  course,  sidemounting  for  the  hob  means  that  the 
cooker  occupies  more  linear  si)ace  than  the  vertical  type  of  cooker 
does.     This  is  a  factor  of  some  import aricc  in  small  house-s  or  Hats 
where  space  is  lirnjtedf 


The  S<  opk  kok  I>>mk.stic  Ai'Pi.iA.vrES. 
.An  inU:restirig  survey  waH  r«x-fntiy  mad*-  by  our  contempfiran', 
tlir-  "  Electrical  World  of  New  York,'  with  a  vi«?w  Ui  awertaininj^ 
what  demand  ttxinU-d  for  dorneHtic  a[)pliaiic:cM  out«id«-  the  U.S.A- 
Figur-es  wei-c  com|Ml<-d  from  e«n«as  rt']n>rVi,  handU»«»k.H,  coatular 
notes,  &<■.,  and  a  set  of  HtatixticH  arrived  at  showing  the  [HTct-ntajre 
po|)ulation  of  various  eountrifi*  tiiat  lived  in  Ijou-m-m  titt<-<J  with 
electric  light.  So  far  as  Britixh  pawctwiuiui  were  concemttl,  the 
figures  arrived  at  were  as  follow.s  : — 

Per  cent,  of  \nt\tulatum 
Country.  I'r^pulation.  livinf;  in  ehfctrically 

ligbt4.-d  boiiiM->i. 

Australia    .j,702,«!«M> 11-2 

HcrTnufia.s 2:{,INI4)        H-H 

Kgv|)t Il.2i»7.(»<i!li       0-2 

N(wZ(;ilancl \  ,i)'.H),'ii)t)       14-3 

Union  r,f  South  Africa...  »),li(J<M»00 : 3-3 

United  Kingdom  WjDM.iHH)       !•»•« 

Taking  the  Unit<'d  Kingdom  and  assuming  that  an  av«Tage  of 
four  f)ersons  live  in  each  electrically  lighted  hoas«-  then  the  numln-r  of 
sirch  houses  is  approximately  l.fMXMXM).  Each  of  thi-«c  houHeM  Is  a 
j)ossible  resting  |>Iaee  for  an  iron,  kettle,  tfja.ster,  if  not  for  a  CfX>ker 
and  radiator.  There  Ls,  therefore,  considerable  op|K>rtunity  for 
dev(-loping  the  use  of  domestic  appliances,  provi<l«fl  ade4|uate  selling 
efforts  are  made  co-operatively  b\  all  p;uti<s  <  oiKcrm-d. 


Patents  and  Designs  in  1919. 

The  Coriiptroller-fJeneral  of  Patents  rpjiorts  that  in  lOlilthi-n-  were  171 
applications  under  the  Trading  with  the  Enemy  .\inendment  Aet.s,  MMH 
and  1918,  for  the  grant  of  licences  an«i  l.')2  wtre  granted.  One  applieation 
for  the  avoidance  of  the  registration  of  a  tra<le  mark  was  re«eive<l  an«i 
refiiscd.  72.")  notifications  (jf  the  deposit  of  dm-unients  relatinj:  tu  foreign 
I)atents,  designs  and  trade  marks  were  deposited  durini:  the  year. 

The  receipts  from  ])atent  fees  were  t{»)-t-.381,  and  from  desiiow  fees 
£7,477,  increases  of  £4!),!).")()  and  £1,710  over  the  resjx-etive  amounts  for 
1918.  The  total  receipts  were  £4(14,47.1,  an  incn-a-x*-  of  £.">9,u70.  Tlie 
suri)lus  of  receipts  over  exjH'nditure  was  £.">4,:124.  The  total  number  of 
j)ersons  in  the  ernployrrrent  of  the  ofTiee  at  the  end  of  the  year  was  HoH. 
The  mmilK-r  of  readers  who  made  use  of  the  Library  was  98,»»I8.  against 
(»5,()7()  in  1918.  The  numU-r  of  volumes  ailded  wait  4.147.  The  number 
of  works  inthe  Library  at  the  end  of  the  year  was  .58,1 12. 

Patent  Fees  and  Renewai>. 

The  amount  received  from  renewal  fees  again  exceeded  the  pluvious 
best,  the  figures  being  £247,408.  against  £232,t>29.  Then-  was  a  remark- 
able recovery  in  the  work  of  the  office,  the  rmmbt>r  of  applieations  and 
sj)e(-ifi(-ations  filed  Uing  the  highest  on  reeonl.  Applieatitjns  numbirrd 
32,8."):},  or  l,9()l  more  than  in  any  previous  year,  and  an  increase  of  II. Ill 4 
over  1918.  There  was  an  equally  notable  increase  in  the  complete 
specifications  filed,  which  numlK-red  18.922.  an  increase  of  .■»,ti.">9.  or 42-7 
])er  cent.  The  a])plications  received  from  women  inventors  nunil)eretl 
3()(i  against  28(1  in  1918.  The  ai>plications  made  by  way  of  communi- 
cation fr-om  abroad  numUred  1  ,.?2o  c.>mj>arvd  with  787.  Under  the 
j)i-()visi()iis  of  the  International  Convention  for  the  Protei-tion  of  Indus- 
trial I'l-operly  2.titil  ai)plieations  were  made,  an  incn>ase  of  HyO.  The 
nunibcr  of  a|)plications  po.st -dated  in  eons<-quenee  of  dist-onformity 
between  the  complete  au'l  provisional  sjH>cification  was  22lt.  and  the 
numlx-r  of  ajjplications  for  patents  t>f  addition  .")3l.  eoniiM»n'<l  with  175 
and  428  lesiJeetively.  The  mmiber  of  eases  in  which  eoinpUte  s|>«H-itictt- 
tions  wert>  filed  in  n-spect  of  cognate  i>rovisi<mal  siH-eili<ations  was  .l*i'X 
against  Xio.  The  rmmU-r  of  new  patents  st-altd  in  1919  was  i2,3Ul. 
RkstoIvation  and  Revocation  of  Patents. 

The  nmni)er  of  applieations  for  tlie  nstor.it ion  of  lapst-il  jKitents  w.is 
2.'),  of  wliicii  3  are  still  iHiuling.  ami  in  the  n-mainini:  22  eas.-s  the  |>j»tent 
was  lestoii'd.  There  weiv  s»-ven  applications  for  n-vination  of  |>atenls 
within  two  years  from  the  date  of  the  patont.  One  of  thest"  was  with- 
drawn, one  leturnetl  as  In-iiig  out  of  time,  ami  two  cases  ar\>  still  (HMidinj;. 
Of  the  ivmainiiig  tliive  ea.si>s  one  was  dismisst'd.  one  jwtent  was  tx-vt^kt-d. 
and  in  thiixl  c!is»>  an  oitler  was  made  nHjuiring  an  amentlment  of  the 
specification.  Four  [H-t  it  ions  for  extension  of  term,  one  n-llatingtoajwitent 
of  the  vear  19ll.").  and  tlin>e  to  patents  of  190(1,  nere  liHlgeil.  The  first 
mentioned  lase  has  not  yet  Iven  decided,  whilst,  as  reganls  the  three 
])ateiitsof  I9(i().  eon.suleration  of  the  jH-titions  has  in  two  instances  bi>en 
adjourned  -i'"  '/'»  by  the  Court  in  view  of  the  tenns  of  S«vt.  •»  (2)  of 
the  Patents  and  Designs  .\ct,  1919.  There  an>  nowtive  jwtents  in  force 
wliicii  have  In-en  pmloiiged  In-yond  the  normal  jvriiHl  of  14  years. 
Desions  and  Tkai>e  Makks. 
The  numU-r  of  apjilications  to  ri\s;ister  designs  was  14,094.  including 
.33.")  si-ts.  compaivil  with  10.019  (194  st>ts)  in  1918.  The  nuralvr  of 
designs  of  which  the  copyright  wik>  extended  for  a  s<'ct)nd  jvriiHl  of  five 
years  was  3.141,  and  the  numlvr  of  which  the  copyright  was  extended 
JFor  a  thiixl  jierioil  of  t\\\^  years  was  88ti. 

The  iiumlHM-  of  applications  forthe  n\s;ist  rat  ion  of  tnule  marks  (includ- 
ini;  23.")  applications  made  to  the  Cutlers"  Company  of  Sheffield)  was 
12^479.  comiiaivil  with  (),9(i8.  Of  the  Tnule  Marks  n\sristered  in  190,5. 
registration  was  ivnewed  for  a  second  jH-ritHl  of  14  years  in  2.8(H>  castas, 
ofthose  registered  in  1891,  for  a  thin!  jvriinl  of  14  years  in  1,824  cases, 
and  of  thost>  n-gisteivd  in  1877,  for  a  fourth  tvritxl  in  l,t>48  cases.  During 
the  year  5,991  tnuic  marks  werv  advert ist-d  and  4,837  registered. 
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A    Ne^v^   Method    of    Producing    Hi^h- 
Tension  Direct  Current.* 

By    M.    SCIIENKEL. 

For  many  scicntiHc  and  jjractical  jmrposcs,  small  high-tension 
direct  currents  are  required.  Sometimes  a  few  milliamperes  are  all 
that  is  necessary,  (jlenerally,  accumulators  in  series  have  been  used, 
but  they  are  very  inconvenient,  so  that  high-tension  machinery  has 
sometimes  been  employed,  or  even  electrostatic  devices,  in  which 
a  condenser  is  always  used.  Th  •  condenser  is  certainly  simple  and 
cheap,  but  its  voltage  rapidly  falls  off.  In  order  to  keep  up  the 
voltage,  some  method  of  charging  it  continually  must  be  used. 
Among  these  plans  may  be  mentioned  those  employing  rotating 
contact  pieces,  which  connect  the  condenser  intermittently  with  the 
poles  of  an  alternating-current  source  of  poMcr,  those  employing 
valve  cells,  and  lastly  the  so-called  vacuum  valve  tubes.  Delon's 
device,  which  has  already  been  described  by  Lichtenstein,  is  among 
those  which  employ  rotating  contact  pieces.  Greinacher  has  used 
valve  cells  to  produce  direct-current  voltages  up  to  10,000  ;  but 
both  these  plans  have  the  disadvantage  that  an  external  source  of 
power  of  relatively  high  voltage  must  be  provided,  for  a  single  con- 
denser can  at  most  be  charged  to  a  voltage  which  is  equal  to  \/2  time, 
the  effective  voltage  of  the  external  source.  With  Delon's  and 
Greinacher's  methods,  the  former  of  which  employs  two  condensers 
and  two  valve  cells,  the  maximum  voltage  that  can  be  reached  is 
2-83  times  that  of  the  source  of  alternate-current  power.  In  order 
to  produce  100,000  volts  on  direct  current  it  is  necessary  to  have  an 
alternate  voltage  at  least  of  40,000  volts  ;  this  requires  a  good  deal 
of  space  and  many  accessories. 

In  the  present  article  a  new  i)lan  is  described  which  also  employs 
condensers,  but  the  necessary  alternate-current  voltage  is  much  less 
than  before.  Let  us  suppose  an  alternate-current  source  of  power 
repre  ented  by  the  winding  W  in  Fig.  1.     Let  it  be  joined  in  series 


Diagram   showing   the  Connections  for  Producing  High-tension 
Direct  Current  by  Means  of  Condensers  and  Valve  Tubes. 

with  the  condenser  C  and  the  valve  tube  V  ;  then,  as  the  current 
passes  in  the  one  direction  in  the  windhig,  the  condenser  is  cha  ged 
to  the  maximum  value  of  that  voltage,  and  let  us  suppose  this 
maximum  value  to  be  .\/2.  While  in  this  first  half  cycle— i.e.,  during 
the  charging  of  the  condenser — the  voltage  of  the  winding  is  opposed 
to  that  of  the  condenser,  in  the  other  half  they  will  both  be  in  the 
same  direction,  so  that  the  winding,  together  with  the  condenser, 
will  have  a  maximum  voltage  of  2\/2.  The  arrows  in  Fig.  1  arc 
intended  to  show  this.  The  now  arrangement  consists  in  adding 
another  condenser  and  valve  tube,  so  that  the  second  condenser 
becomes  charged  when  this  maximum  voltage  of  2y'5  occurs.  This 
secondj3ondcnser,  then,  becomes  charged  with  the  maximum  voltage 
of  2-^/2,  and  the  charge  cannot  be  lost  in  consequence  of  the  valve 
tube.  At  the  next  reversal  of  direction  a  third  condenser  can  be 
charg(!d  to  :]\/2,  and,  if  the  i)rocess  is  further  continued,  the  voltage 
can  be  still  further  magnilied.  Thus,  if  there  are  five  condensers, 
and  an  original  alternate-current  voltage  of  l.'),00(),  the  iifth  con- 
denser will  lie  charged  to  a  voltage  of  106,000  volts.  If  we  su])])ose 
the  winding  \V  to  be  disconnected,  then  the  condensers  will  en- 
deavour to  discharge  through  the  valve  tubes.  Ii^Fig.  1  there  are 
five  valv(!  tubes  in  series,  aiul  the  voltage  is  distributed  between 
them.  Tile  discliarge  voltage  througii  eat'h  is,  therefore,  compara- 
tively low.  If  current  is  taken  from  the  last  of  the  condensers,  it  is 
immediately  re-charged  by  the  winding  IT,  and  this  takes  place 
through  the  agency  of  the  otlier  condenser  ;  thus  the  sizes  of  the 
condensers  vary,  and  the  ones  with  the  higiiest  voltage  arc  the 
smallest,  and  the  one  next  the  winding  w  ill  be  the  largest.  In  Fig.  1 
it  is  assumed  that  higli-voltage  valve  tubes  arc  used  with  cathodes 

♦Abstract  of  an  arliclcip  Llic  "FlcktroU  .■liiiisclu-  Zcitschrift."  No.  28. 
1919.  ' 


which  are  heated  with  current  from  an  external  source.  The  heating 
terminals  are  shown  at  a  and  b.  The  anodes  are  shown  at  A.  Of 
course,  any  other  kind  of  electric  valve  can  be  used,  if  it  is  capable 
of  withstanding  the  voltage,  or  even  mechanical  commutators.  In 
the  latter  case  we  should  have  a  number  of  rotating  contact  pieces, 
mounted  on  one  spindle.  This  would  become  somewhat  similar 
to  Delon's  method,  though  it  would  be  simpler,  and  would  not 
require  such  a  high  alternate-current  voltage. 

Tiie  advantage  of  the  new  system  lies  specially  in  the  low  cost  of 
the  apparatus.  If  a  small  amount  of  current  is  required,  the  con- 
densers can  be  small  and  cheap.  Leyden  jars  are  quite  sufficient. 
The  valve  tubes  are  not  very  expensive.  The  low  voltage  of  the 
alternate  current  is  a  great  convenience.  Under  suitable  con- 
ditions, ordinary  transfoimers  can  be  used.  The  accumulators  that 
are  necessary  for  heating  the  cathodes  are  the  only  external  ac- 
cessoiy.  By  adjusting  the  original  alternate-current  voltage  any 
desired  voltage  on  direct  current  can  be  produced,  or  if  the  voltage 
is  taken  from  different  condensers,  then,  again,  different  voltages 
with  direct  current  are  possible.  The  high-tension  valve  tubes 
protect  the  arrangement  against  overloads,  as  they  do  not  allow  more 
current  to  pass  than  that  which  corresponds  to  their  saturation  point. 
When  not  in  use  it  can  be  safely  handled.  The  maximum  voltage 
is  not  developed  in  the  winding,  but  in  one  of  the  condensers  ;  this 
is  an  advantage,  inasmuch  as  a  breakdown  in  the  winding  might  be 
difficult  to  repair  under  many  conditions,  whereas  a  condenser  or 
valve  tube  might  conceivably  be  repaired  without  great  difficulty. 
In  any  case,  the  cheapness  of  condensers  and  valve  tubes  makes  it 
possible  to  keej)  a  few  in  stock.  The  condensers  are  very  easily  and 
quickly  charged,  so  that  the  direct-current  voltage  is  at  once  avail- 
able, and  remains  substantially  constant.  Its  constancy  depends 
on  that  of  the  alternate-current  supply. 

The  defects  of  the  system  are,  in  the  first  place,  that  it  gives  very 
little  current.  If  a  large  current  is  necessary,  the  capacities  must  be 
great,  and  the  apparatus  becomes  expensive  ;  but  this  case  is  not 
common.  Usually  a  small  current  suffices.  A  further  disadvantage 
is  the  high  tension  to  which  the  valve  tubes  and  condensers  are 
continuously  exposed.  The  insulation  must,  therefore,  be  very 
carefully  designed.  Insulation  of  this  sort  is  not  impossible  in  the 
present  state  of  our  knowledge,  but  there  are,  obviously,  limitations 
due  to  radiation  into  the  air.  The  device  is  described  in  the  German 
patent  No.  310,.356,  which  is  the  property  of  the  Siemens  Schuckert 
works. 


Correspondence. 


MR.   GEORGE   HELPS  AND   THERMAL   EFFICIENCY 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Mr.  George  Helps,  in  his  letter  published  in  your  last 
issue,  obviously  fails  to  understand  or  to  answer  niv  letter 
dated  June  25.  He  defends  the  use  of  methods  of  calculating 
and  comparison  found  in  his  ])atent  specification  of  1917 
(No.  111,495),  which  I  have  not  attacked,  and  then  passes 
on  to  an  extremely  irrelevant  and  fallacious  attack  on  the 
conclusions  of  the  Clerk-Smithells-and-Cobb  Report  of  April  14, 
1919. 

To  assist  Mr.  Helps  to  a  comprehension  of  the  true  position 
it  is  desirable  to  state  the  facts  very  briefly.  For  some  years 
past  Mr.  Hel])s  has  been  endeavouring  to  improve  the  methods 
of  coal  gas  manufacture,  and  on  August  26,  1916,  he  applied 
for  provisional  ])rotection  for  an  invention  for  which  he  filed 
the  Complete  >Si)ecification  on  March  26,  1917.  In  the  Com- 
plete Specification  he  makes  detailed  calculations  of  the  course 
and  results  of ''  Present  Gas  Works  Practice,"  "Carbonising 
Coal — ^Coke  Making,"  at  i)age  5  of  the  specification.  At 
])ages  6  and  7  lie  makes  similar  calculations  for  what  he  calls 
"  Practice  according  to  tliis  invention  "  Gasifying  Coal — Gas 
Making. 

In  both  cases  he  calculates  out  the  efiiciency  of  the  gas- 
making  j)rocess,  for  the  first  case  as  56  per  cent,  and  for  the 
second  case,  83  per  cent.  The  first  case  dealt  with  what 
Mr.  Helps  considered  as  ordinary  gas  works  practice  in  1917, 
and  the  second  case  with  complete  gasification  of  coal  by 
processes  which  are  not  s})ecifically  described  but  from  indica- 
tions given  nuiy  have  been  nu)difications  of  the  ordinary  long- 
established  water-gas  plant.  The  efiiciency  given  for  com- 
plete gasification   is  obviously  au   eihciency  hoped  for   but 
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not  yet  obtained  in  watcr-^as  plant.'  The  efficiency  given 
by  Mr.  Helps  on  page  5  for  "  Present  Gas  Works  Practice  " 
is  obviously  the  result  of  actual  tests  within  Mr.  Helps' 
personal  knowledge. 

So  far  as  ordinary  gas  making  by  carbonising  was  concerned, 
it  is  iinportant  to  note  that  Mr.  Helps  had  calculated  the 
thermal  efficiency  as  .50  ])er  cent,  in  the  year  1917.  At  that 
time  he  could  no  doubt  liave  said  that  if  all  gas  works  of  the 
country  were  as  efficient  as  those  he  tested,  the  efficiency  of 
gas  making  or  generation  was  .50  per  cent. 

In  the  latter  half  of  1918,  Messrs.  Clerk,  Smithells  and  Cobb 
were  asked  by  the  then  President  of  the  Institution  of  Gas 
Engineers,  Mr.  Samuel  Gh)ver,  to  consider  among  other  things 
the  thermal  efficiency  of  gas  production  or  generation  as 
practised  in  the  United  Kingdom  at  the  whole  of  the  gas 
works  of  the  country,  and  arrive  if  possible  at  the  average 
efficiencv  for  a  year's  working.  This  was  a  difficult  problem, 
but  tliev  ultimately  obtained  sufficient  data  of  the  ordinary 
practical  o])erations  to  come  to  a  general  conclusion.  The 
thernud  efficiencies  of  a  year's  gas  making  at  the  Gas  Liglit 
&  Coke  Com])any  and  the  South  Metropolitan  Gas  Company 
were  determined  respectively  as  47'8  and  46".3  per  cent.  That 
of  a  separate  test  of  horizontal  retort  carbonising  by  Mr.  Fer- 
guson Bell  was  found  to  be  574  per  cent.  The  three  values, 
47-8,  46-3  and  57-4  per  cent,  of  Clerk,  Smithells  and  Cobb  in 
1918  thus  agree  well  with  the  50  per  cent,  found  by  Mr.  Helps 
about  a  year  earlier.  The  methods  of  calculation  used  in 
1917  by  Helps  and  by  Clerk,  Smithells  and  Cobb  in  1918 
were  identical,  and  they  were  made  independently  of  each 
other. 

It  is  difficult  to  see  where  Mr.  Helps  differs  from  me  now  ; 
we  were  certainly  agreed  both  as  to  results  and  methods  of 
calculation,  comparing  with  Mr.  Helps  of  1917.  But  Mr.  Hel])s 
of  1917  appears  to  be  a  very  different  man  from  Mr.  Helj^s  of 
1920. 

He  now  contends  that  the  method  used  by  himself  and  by 
Clerk,  Smithells  and  Cobb  was  erroneous,  as  "  only  50  parts 
are  gasified,  as  roundly  50  parts  of  coke  are  left  over  and 
allowed  for  at  100  ])er  cent,  efficiency." 

Here  he  needlessly  accuses  himself  and  me  of  serious  error, 
and  he  does  this  because  he  misuses  the  term  "  efficiencv." 
There  is  no  question  of  thermal  efficiency  involved  here. 
The  coke  can  readily  evolve  -50  per  cent,  of  the  original  heat 
of  the  coal  and  as  economically  apj)ly  that  heat  to  useful 
purposes  as  the  original  coal  ;  consequently  the  whole  of 
its  heat  must  be  considered  as  still  available  for  use.  No 
question  of  thermal  efficiency  of  coke  production  arises  in 
that  connection  ;  consequentlv  no  error  has  been  made  bv 
Mr.  Hel])s  of  1917  or  by  me  in  1919. 

Mr.  Helps  further  boldly  states  that  the  thermal  efficiencies 
of  gas  making  cannot  be  compared  with  the  thermal  effici- 
encies of  e'ectricity  generation,  and  that  such  comparisons 
"  are  entirely  without  foundation  in  fact." 

It  is  indeed  surprising  that  a  man  of  Mr.  George  Helps" 
technical  experience  should  be  so  ignorant  of  fundamental 
principles  as  to  be  capable  of  making  and  believing  such 
statements. 

Mr.  Helps  is  anxious  to  be  corrected  ;  he  is  quite  wrong  in 
his  opinion,  and  he  may  take  comfort  in  the  fact  that  I  now 
correct  him  and  direct  his  attention  to  the  fact  that  all  the 
efficiency  calculations  in  the  Clerk,  Smithells  and  Cobb  Report 
are  based  on  working  results  with  gas  and  electricitv.  both 
on  the  very  largest  scale. 

With  regard  to  Mr.  Helps'  postscript,  he  is  quite  wrong 
here  also  ;  he  pro])oses  no  particular  gas  making  a])paratus 
or  process  in  his  s])ecification  and  does  not  in  any  way  indicate 
the  use  of  a  "  continuous  vertical  gas  retort  "  in  combination 
with  a  water  gas  plant. 

With  reference  to  the  editorial  in  "  Gas,"  referred  to  in 
my  letter  of  June  25,  Mr.  Helps'  editor  is  as  absurdly  fallacious 
as  Mr.  Helps  himself.  The  editorial  contains  manv  fallacies, 
including  the  following  : — 

(1)  The  efficiency  of  electro  dynamic  transformation  in  an 
electric  motor  is  coni pared  with  the  efficiency  of  thermo- 
dynamic transformation  on  a  gas  engine. 


(2)  The  proportion  of  heat  in  ga«  produced  from  coal  is 
taken  as  the  thermal  efficiency  r*f  ga.s  (irodurtion. 

(3)  The  efficiencies  of  ga«  and  eb-ctricity  geni^ration  are 
confused  with  efficiencies  of  u.s^'of  l*oth  in  '-o^ikiny  an«l  hoatinj?. 

It  may  be  wf»rth  while  to  write  an  article  rlearin-i  up  these 
niiitters  later,  but  meantime  it  will  prove  a  jirofitable  exercise 
for  .Mr.  Helps  r»f  the  1917  s|>ecification  to  rfiu^m  with  Mr.  Helps 
of  IU20  and  his  e«iitor,  tv)  a«  to  come  haek  to  an  attitude  of 
sanity  with  regard  to  the  treatment  of  thermal  and  other 
eflicieiicies. — I  am,  &c. 

London,  W.C,  July  10.  DuGALD  C'lkbk. 


THE   R.ML  DROP  QC  EST  I  ON. 

TO    THK    KDITOl:    OK    IHK    KLK(  TRiri.AX. 

Sir  :  The  Editorial  Note  in  your  is.sue  of  July  9  and  .v>me- 
thing  said  in  the  discu.s.sion  on  Sir  Phi'ip  Daw.stin'n  Pajjer  give 
the  impression  that  the  Board  of  Trade  ha.s  by  reflation 
limited  the  rail  drop  on  electrical  railways  to  7  volt.s,  a.s  in  the 
case  of  tramways.  Sir  Philip  did  not  say  that,  but  only  that 
railways  which  have  electrified  under  Parliamentary  prjwers 
were  cowpelled  to  use  insulated  return-<urrent  conductor  rails 
by  t\\p  fe(ir  of  .similar  regulations.  Some  of  the  si>eakers  in  the 
discussion,  including  the  President,  gave  tk  «>  much  m<»re 
positive  turn  to  this  statement  that  I  thouuht  there  miLst  be 
such  a  regulation  e.xtant,  though  it  lia«l  esca[>e<l  my  notice, 
and  in  my  own  contribution  to  the  debate  I  di«l  not  care  to 
challenge  what  was  so  po.sitively  affirmed.  I  have  .since  mide 
enquiries  and  am  assured  by  those  who  ought  to  know,  that 
the  Board  of  Trade  has  in  no  case  pre.scribed  any  maximum 
voltage  drop  in  track  rails  used  as  return  conductors.  There 
is  a  regulation.  No.  8  in  the  1905  reprint  of  the  model  regula- 
tions, providing  that  in  metal  tube  lines,  such  rail  retunis  mast 
either  be  metallically  connected  to  vhe  metal  tube  at  10<>  yards 
interva's  or  that  if  insulated  from  the  tube  they  .shall  l»e  .so 
connected,  &c.,  that  the  P.D.  between  them  and  the  metal  tube 
shall  not  exceed  10  volts. 

These  general  regulations  clearly  refer  to  continuous  current 
lines.  Sir  Philip  Dawson  states  that  in  the  case  of  the  Brighton 
alternating-current  system  a  regulation  was  laid  down  that 
the  rail  drop  should  not  exceed  200  volt  minutes  for  a  period 
not  exceeding  10  minutes.  It  is  not  stated  whether  this  was 
a  Board  of  Trade  regulation  or  a  Post  Office  condition,  but  it 
is  clearly  a  very  different  thing  to  the  tramway  7  volts  ;  and 
I  think  it  will  be  found  that  the  Board  of  Trade  ha.s  on  no 
occasion  im))osed  or  slu>wn  any  desire  to  im|)o-e  he  tramway 
regulation  or  anything  like  it  on  the  entirely  different  ctm- 
ditions  of  railways  -  -I  am,   &c.. 

Streatham,  July   12  Henry    M.   S.xyers. 

[We  are  glad  to  have  Mr.  Sayeis"  exposition  of  this  very 
important  qm\stion. — Ed.] 


Books    Received. 

[Copies  of  the  undermentioned  works  can  b«  had  from  The  Ej-kctkiciak  OSc«s.  oa 

eceipt  of  published  price, plus  postage.) 

"Proceedings""  of  the  Rugby  Ensrinoering  Scx-iety.  Vol.  XIII. 
{Rugl)y  :    KnginctM-ing  Soeioty.)     Pp-  xxvi.^lU. 

■  Coinmon  Coinmoditios  and  Indiistries — .\luminium.'"  By  O. 
.Mortimer.  (London:  Sir  L>»aae  Pitman  *  Sons.)  Pp.  viii.-f-l.=>2. 
2s.  (id.  net. 

••  Steam  Boiler  Constnietion.""  By  E.  G.  Hiller.  B..Se.  (Manohe.stor : 
National  Boiler  and  Cienenil  Insurjuieo  Tonipany.  Ltd.)     Pp.  2('.l.  ^Vs.  tki. 

•  Kleetrie  Oseillations  and  Kleetrie  Waves."  By  (J.  W.  Pierxv.  Ph.D. 
(London:    Hill  Publishins;  Company.)     Pp.  ix.  — 517.     ."lUs.  not, 

•  Year  Book  of  Wiivless  Telegraphy  and  Telephony."  192t>.  (London  : 
.Marconi  Wiivless  Teleijraph  Company. )     Pp.  II4S. 

■  Botary  Converters.  Their  IVsign.  Construetion  and  I'se."  By 
C.  Sylvester.     (London  :  S.  Rentell  &  Co.)     Pp.  .">T.     2s.net. 

•  Centi-oUei-s  for  Kleetrie  Motors."  By  H.  1).  .Ijvmes.  B.Sc.  (London  : 
Crosbv,   Lcvkwoinl  &  Son.)     I'p.   xiv. -i-;ir>4. 

"  Year- Book  of  the  .\meriean  Institute  «>f  Eleetrieal  Engineors."  in2<>. 
(Now  York:   .Anieriean  In.stituto  of  EUx-trieal   Knirineers.)     Pp-  "»2S. 

*•  .\rmatun>  \Vin<ling  and  Motor  Repair.""  By  D.  H.  Braymer. 
(London;    Hill   Publishing  Co.)     Pp.   xxi.-f..>i5.      IS.s.  net. 

•  Armatuix-  Winding."  By  C  Sylvester.  (London:  S.  Rentell  & 
Co.)     Pp.  xiii.  -  U).">.     7s.  »>d.  net. 

•'  I'roblems  in  Physieal  Chemistry."     By  E.  B.  R.  Prideaux.  (London: 
Constable  &  Co.)     St>eond  edition.'    Pp.  xii.-|-21U.     18s.  net. 


86 


THE  ELECTRICIAN. 


July  16,  1920. 


Reviews. 


Piece  Rate,  Premium  and  Bonus.     By  J.  E.  Prosser.    (London  : 

Williams  &  Norgato.)     Pp.  vii.+122.     (i.s.  not. 

In  every  phase  of  industry  the  problem  bf  production  is 
intimately  associated  with  incentives  to  effort  on  the  part 
of  the  workers  engaged  therein.  Even,  for  instance,  in  a 
liighly  organised  machine  sliop,  in  which  the  machinery  factor 
is  probably  at  its  highest,  the  effort  and  attitude  of  the  indi- 
viclual  workman  is  a  determining  feature.  It  is  while  paying 
regard  to  this  fundamental  principle  underlying  all  manu- 
facturing processes  that  elaborate  wage  systems  have  been 
devised.  It  is  realised  that  in  general  increased  output  must 
be  preceded  by  the  desire  on  the  part  of  each  worker  to  furnish 
the  increased  quantity.  In  order  to  achieve  this  end  some 
dehnitive  incentive  to  improve  individual  output  must  be 
provided,  hence  as  one  contribution  in  this  direction  the 
elaborate  wage  systems — an  examination  of  the  more  impor- 
tant of  which,  is  the  object  of  Mr.  Prosser's  book. 

After  outlining  the  chief  characteristics  of  ordinary  time 
wages  and  straight  piece  wages,  and  dwelling  upon  their 
deficiencies  when  greatly  improved  output  is  required,  the 
author  analyses  the  Halsey,  the  Rowan  and  Cost  jiremium 
systems,  the  Differential  Piece  Kate,  which  is  inseparably 
associated  with  the  name  of  F.  W.  Taylor,  and  finally  the 
Emerson  eHiciency  bonus.  While  marked  originality  cannot 
be  claimed  for  the  information  put  forward  in  this  analysis, 
the  subject  is  treated  in  a  concise  and  lucid  manner  enabling 
the  reader  to  understand  easily  the  salient  features  of  each 
system  together  with  its  advantages  and  disadvantages. 
In  all  cases  attention  is  paid  to  the  ultimate  criterion  of  any 
wage  system,  that  is  the  effect  on  the  labour  cost  per  unit 
of  output. 

The  chapter  on  "  Scientific  Management ''  merits  real  com- 
mendation. The  author  has  in  the  small  compass  of  a  dozen 
pages  made  a  creditable  attempt  to  answer  the  question, 
"  What  is  Scientific  Management  ?  "  and  has  carefully 
analysed  its  advantages  and  defects.  The  term  scientific 
management  is  to-day  so  frequently  heard,  and  so  commonly 
used  by  i)co])le  who  have  most  ill-defined  ideas  respecting  its 
character,  and  the  desire  of  the  factory  worker  to  have  some 
elementary  information  respecting  the  subject  is  so  great  that 
the  concise  exposition  of  Mr.  Prosser  is  most  welcome. 

The  author  concludes  his  book  with  a  chapter  on  "  Profit 
Sharing."  While,  as  he  explains,  the  subject  in  part  falls 
within  the  donutin  of  systems  of  remuneration,  and  it  is  of  such 
an  extensive  character  and  the  field  covered  contains  so  many 
contentious  ])oints,  that  we  feel  the  author  would  have  been 
well  advised  to  have  abstained  from  including  this  subject. 
Three  appendices  are  included,  the  first  in  which  various 
wage  systems  are  compared  being  of  the  greatest  merit. 
'I'he  otheifs  relate  to  Lever  Brothers  Co-Parternership  Scheme 
and  to  an  analysis  of  profit  sharing  in  the  United  States. 

The  book  should  certainly  be  a  valuable  help  to  all  who  de- 
sire to  know  something  of  current  systems  of  wage  payment, 
and  who  wish  to  avoid  the  trouble  of  searching  through  techni- 
cal   magazines  for  the  original  ])ai)ers  on  tlie  various  systems. 

JVlr.  I'rosser  has  rendered  a  service  in  so  far  as  he  has  collected 
and  collated  information  relating  to  tlu>  fundamental  princi])les 
underlying  modern  wage  sv-^tems. 

A.  P.  M.  F 

The  Propagation  of  Electric  Carrftnt  in  Telephone  and  Tele- 
graph Conductors,  i^y  J.  A.  Flkminc,  .M.A.,  I). Si..  F.1^S. 
(;5r(i  edition.)     (London:  Constable  &  Co.)    Pj).  .\iv.+;370.  21s.  net. 

We   welcome   a   new,   revised   and   considerably   extended  ■ 
edition  of  this  well-known  and  valuable  work. 

Chapter  II.,  on  the  ])ropagation  of  electro  magnetic  waves 
along  wires  is  of  i)artici:lar  value  to  the  student,  and  deals  with 
the  subject  both  matheniatically  and  physically  in  a  lucid 
manner.  The  work  of  I'u|)in,  Keniu>lly/  Campbell,  &c.,  is 
made  full  use  of  in  ensuing  chajjters  on  proiugation  in  cables, 
and  then;  are  am[)le  references  to  these  and  other  authorities. 
In  Cha[)ter  VI.  the  theory  of  transmission  of  high-frequency 
currents  along  wires  is  entered  into,  and  this  is  becoming  a 


matter  of  considerable  importance  in  view  of  the  possibilities 
of  "  wired  wireless  "  telephonic  and  telegraphic  transmission. 
The  chapter  on  measurements  of  the  constants  of  cables  de- 
scribes most  of  the  methods  in  general  use.  No  reference  is 
made  to  the  Larson  compensation  method  as  modified  by  Dr. 
Kennelly  in  his  new  alternating-current  potentiometer  for 
telephonic  measurements  which  promises  to  be  of  considerable 
value.  Probably  Dr.  Kennelly's  Papers  were  of  too  recent 
publication  for  inclusion  in  this  work.  The  data  on  loaded 
lines  will  be  found  of  considerable  interest,  and  to  have  been 
much  amplified,  and  the  physical  and  mathematical  treatment 
of  reflection  losses  at  cable  junctions  should  be  of  great  assis- 
tance to  the  student. 

The  book  is  one  which  should  find  a  place  on  the  shelves  of  all 
interested  in  telej)honic  and  telegraphic  transmission. 

B.  S.  C. 


Electricity  Supply  Districts. 

Four  clectrifity  supply  districts  have  now  been  provisionally  deter- 
mined by  the  Eleetrieity  Commissioners  and  particulars  of  these  districts, 
with  mai)s  of  the  areas,  have  been  published  in  The  Electriciax.  The 
delimitation  of  the  Lower  Severn  District  was  notified  on  the  .3()th  April, 
the  Mid- Lancashire  on  the  27th  May  and  the  South-East  Lancashire 
and  the  West  Ri(iin<^  (Aire  and  Calder)  districts  on  the  18th  June. 
Local  inquiries  will  l)e  held  in  each  case  and  the  Corami.ssioners  notify 
that  any])ers<)n  wishing  to  make  any  objection  or  re jjresentation  in  regard 
to  the  inclusicm  of  any  area  in,  or  the  ex:clusion  of  any  area  from,  the 
district  so  provisionally  determined,  should  do  so  in  writing  within  the 
time  specified,  and  should  state  : — 

(rt)  The  area  or  i:)art  of  the  area  in  respect  of  which  the  objection  or 
representation  is  made,  described  in  terms  of  the  Local  Government 
Boundaries,  and  shown  on  an  ordnance  ma})  on  a  scale  of  one  inch  to  the 
mile  ;  {b)  The  specific  grounds  for  inclusion  or  exclusion  ;  (c)  The 
omission,  addition,  or  modification  desired  ;  and,  in  the  case  of  any  area 
proposed  to  be  e.xcluded,  should  specify  any  alternative  proposal  for  an 
imijrovement  in  the  organisation  of  the  supply  of  electricitj^  in  such  area. 

Anyone  desiring  to  submit  to  the  Commissioners  a  scheme  for  effecting 
an  improvement  in  the  organisation  of  electricity  supply  can  obtain  from 
the  Secretary,  Electricity  Commission,  Gwydyr  House,  Whitehall. 
London,  S.W.  I,  a  Memorandum  as  to  the  heads  under  which  any  such 
scheme  should  be  prejjarcd  and  of  the  particulars  (administrative, 
technical  and  financial)  which  should  be  forwarded  to  the  Commissioners 
in  support  thereof,  together  with  information  as  to  .steps  to  1k"  taken  in 
connection  with  the  submission  of  the  scheme. 


A  meeting  of  authorised  undertakers,  representatives  of  Coiuity  Coun- 
cils, &c.,  concerned  in  the  scheme  of  the  sujjply  of  electricit\-  was  held 
at  Bristol  on  the  (ith  inst. 

Mr.  H.  Faraday  Proctor,  engineer  and  manager  of  the  Bristol  Cor- 
poration electricity  dei)artment,  presided,  and  stated  that  they  were  met 
to  consider  the  submission  of  a  draft  scheme  to  the  Electricity  Commis- 
sioners for  the  establishment  of  a  joint  electricity  authority  in  the  west 
of  England.  The  Organising  Committee,  whit-h  was  appointed  in 
January  last,  had  j)ut  forward  a  draft  scheme,  which  was  not  a  i)roject 
for  efi'ecting  or  securing  any  financial  advantages  from  any  jjarticular 
alteration  in  the  area.  Sec.  5  of  the  1919  Act  required  a  scheme  for  the 
improvement  of  the  existing  organisation  for  the  supi)ly  oi  electricity, 
but  from  letters  he  had  received  there  was  some  misappri'hension  on  that 
point.  Some  aj)j)eared  to  have  expected  an  engineering  scheme  wliich 
dealt  with  what  gcMierating  stations  it  was  proposed  to  construct  or 
abolish.  That  was  altogether  outside  the  sclu'mc,  and  it  would  1h>  almost 
an  absurdity  to  have  attempted  that  in  the  preliminary  stages.  Tlie 
authority  had  to  b(>  ajipointeil  ;  when  that  was  done  they  could  get  to 
work  and  formulate  their  scheme.  Herefordshii-e  was  included  at  the 
request  of  the  Commissioners,  and  not  by  the  Organising  Committ<>e. 
The  financial  clauses  excluded  from  the  1920  Act  by  the  Hous(>  of  Lords 
would  be  reintroduced  in  the  Bill  to  come  befoiv  I'arliamcnt  this  session, 
and  the  financial  clauses  of  the  ])roposed  .><cheme  were  modelled  on  those 
])roposcd  m  the  new  Bill.  It  was  essential  to  have  jjower  to  raise  mcmev, 
and  to  havi  facilities  to  raise  it  as  cheaply  as  possible.  The  scheme 
dealt  with  the  levying  of  a  deficiency  rate.  The  chief  reason  for  putting 
that  into  the  scheme  was  not  because  tlie  Organising  Committee  con- 
sidered that  the  undertaking  would  not  lie  self-sup])iuting.  but  to  provide 
a  better  .security  for  lenders  of  money.  The  sduMue  was  not  binding  : 
it  would  have  to  gi)  before  the  Commissioners.  \^  ho  might  make  amend- 
ments, and  it  would  come  back  to  tliem  for  further  consideration.  To 
facilita)(>  discussion,  he  suggested  the  consideration  of  the  si-heme  in 
.sections,  and  moved  that  pages  1  to  15,  together  with  schedule  2,  be 
ado])ted. 

Col.  RrssEi.i.  Kkkr  (Cloucester  County  Council)  seconded,  and  stated 
that  his  Council  were  favourably  disjiosed.  They  wcu!  well  inclined 
not  only  to  come  in,  but  to  conu-  in  with  financial  responsibility  if  they 
couid  be  assured  on  one  or  two  minor  j)oints. 

Sir  Hakkv  Hatt  (chairman,  Bath  Electrical  Committee)  considered 
the  first  dutv  of  the  Organising  Conunittee  was  to  devise  iv  scheme  wliich 
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would  conduce  to  greater  efficiency  and  economy  in  tiie  genuratir>n  and 
distribution  of  electricity.  The  (,'ommittee  had  misundcrHtoofl  the 
reference  made  to  them  when  they  were  a[)pointed.  Part  of  their  duty 
was  to  define  an  area,  and  lie  would  like  to  know  why  the  propf)sed  area 
included  such  undertakings  as  Bristol,  Bath,  Weston-super-Mar.-, 
Swindon,  Beaclilcy,  Forest  of  Dean,  &c.  They  would  like  to  know 
whether  it  was  the;  intention  to  go  forward  with  that  scheme.  They  had 
a  project  before  them  for  providing  the  money  necessary  to  run  a  scheme 


which  was  not  before  them.     It  seemed  to  be  taken  for  granted  that  they  Mr.   E.  T.'  (ixK  ,om  (<;iouceHter  roVntv  roun'.'ili  ,f,t,    ' 

were  necessarily  going  to  effect  very  considerable  economies  if  they       Proctor  on  the  pr.Hluftion  of  the  prei«-nt  (^  liem-.     Ir  * 


generated  and  distributed  from  large  power  stations.  He  thought  he 
was  right  in  saying  that  designers  of  steam  turbines  were  increasing  the 
efficiency  of  smaller  units,  with  the  result  that  at  present  there  was  so 
small  a  margin  of  efficiency  between  the  2,000  kw.  and  the  10,000  kw. 
sets  which  was  more  than  wiped  out  by  the  heavy  transmission  losses. 
He  suggested  that  the  proper  course  for  the  conference  was  to  adjourn, 
and  to  instruct  the  Organising  Committee  to  prepare  an  engineering 
scheme,  and  ask  the  Commissioners  to  postpone  the  inquiry.  He  moved 
an  amendment  to  that  effect,  and  Aid.  G.  Stevens  (Swindon)  seconded. 
The  TowM  Clerk  of  Swindon  said  his  Council  had  given  careful  con- 
sideration to  the  proposals  in  the  rlraft   scheme,  a;id  they  desired  to 


their  attention  to  items  of  the  achtme.  Until  the  joint  tUxtrieitf 
authority  was  forme<i  nothing  could  be  done.  He  Ktron^y  advocated- 
the  jiasHing  of  th-,-  scheme,  re»c-rving  objectigiu  until  the  imjuin'  of  the 
Cornmis.sionerH. 

-Mr.  A.  J.  H'jWar->  (Taunton)  Jtaid  that  Taunton  wcw  under.itled  M- 
to  ( oming  into  the  went  of  England  v  heme.  A  joint  authority  wm  in" 
process  of  formation  at  Exi;ti-r,  which  wai  nearer  Taunton  than  Brutol^ 
alth(jugli  they  were  not  keen  on  comintr  into  either. 

Ur. 

Kub- 


mitt»d  to  the   Parliamentary  draftaman,   uh-.   1.1    .-.      ...     The 

Commissioners  couKl  alter  the  scheme  if  they  t 

Mr.  H.  Fakaoay  pKOf  t.jr,  in  replying  tot!  n.  »aid  that  the 

responsibility  incurred  was  in  prufV^rtion  to  voUaj^  power  obUtned. 
lersonally,  he  thought  it  would  h>s  absolute  f  jIIv  for  nu-rh  a  -mall  Com- 
mittee as  hafl  been  set  up,  aiiist-d  bv  a  verv  few'engineer-  .  .oar 
to  give  a  report  upon  what  shouM  b-  done  within  the  .  the 
next  5,  10  or  15  years.  This  wa*  the  onlv  «chem  •.  He  ..i...  •,  luake 
It  qmte  clear  regarding  Bjaohl<fy  and  the  Forest  of  Dean.  Xo  action  haa 
been  taken  by  the  Organising  Committ:-;  directly.  True,  the  Commi*- 
sioners  had  asked  him  to  take  a  tion  on  th?ir  behalf,  but  what  ba^  been 
done  has  been  done  under  clause  18  of  the  Act.  It 
waj  the  Commissioners  who  had  the  matter  in 
hand.  The  time  wai  not  op{M>rtune  to  confiider 
the  points  raised  by  Sir  Harrj-  Ha»v  '  -'  f,ad 
not    been   lost   sight   of.     H    Taun'                     •    it 

better   not    to    be    included,  the  (): ...       v^m- 

mittee  would  -aise  no  objection  to  the  lin»-  being 
drawn  on  the  near  side  to  Bristol.  H  Hereford, 
Worcester  and  Swinflon  desired  to  remain  outaide, 
the  Committee  would  not  oppose  them.  The  aiea 
as  submitted  was  tha'  of  the  Commiaaionere,  and. 
not  of  the  Organising  Committee. 

The  amendment  was  lost  by  2  v'  -  '  '•■.  19 
not  voting.     The  chairman's  resolut  i  in, 

20  voting  for  and  5  against.     The  r  _    j^jr- 

tions  of  the  scheme  were  carried  by  asui»tantial 
majority  in  each  case. 

Mr.  F.  \V  B.  Cripps  (Gloucestershire  County 
Council)  urged  the  necessity  of  proceeding  imme- 
diately with  the  transmission  lines  from  Beachley 
to  the  Forest  of  Dean  coalfields,  and  a  resoliH 
tion  making  representations  to  the  Commissionera 
to  that  effect  was  carried  unanimously. 


Rural  Districts 
County  Boundaries 
Electricity  District  Boundary. 


Sheffield's  Electricity 
Undertaking. 
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contribute  in  every  possible  way  to  the  carrying  out  of  the  policy  laid 
down  in  the  Act  of  1919  ;  but  that  did  not  say  that  a  public  represen- 
tative body,  with  its  responsibilities  to  its  constituents,  should  not 
examine  very  carefully  any  proposals  that  were  made  which  committed 
them  to  financial  liabilities.  His  Council  would  take  strong  exception 
to  the  powers  sought  for  the  levying  o:  a  deficiency  rate. 

Mr.  F.  Warule  (town  clerk,'Bath)  stated  that  he  expected  to  receive 
some  information  of  a  special  nature  to  enable  them  to  arrive  at  a  con- 
clusion as  to  whether  the  scheme  was  practicable.  Boundaries  of  areas 
nad  been  defined  without  any  regard  to  the  engineering  possibilities  of 
those  areas. 

Mr.  R.  Owen  Seacombe  (town  clerk,  Cheltenham)  stated  that  the 
area  which  was  included  in  the  scheme  was  not  the  area  selected  bv 
the  Organising  Committee.  It  was  selected  by  the  Commissioners'. 
ine  idea  of  the  Act  was  to  widen  the  area  of  electricitv  supply  so  as  to 
do  away  with  a  large  number  of  smaller  undertakings  all  workin^^  on 
different  lines,  and  to  get  one  area  under  one  control  to  develop  elec- 
tricity in  a  more  efficient  manner. 

.  Mr.  J.  H.  Edwards  (representing  a  number  of  smaller  undertakings 
m  the  area)  said  it  would  be  much  the  better  plan  if  speakers  hatl 


The  controversy  as  to  electricity  supply  charge9- 
in  SiEFFiELD  is  still  exciting  much  inten^st  i» 
local  municipal  and  industrial  circles.  In  a  fiv^ 
report  to  the  Council,  the  Electric  Supply  Committee 
state  that  they  have  given  careful  consideration  to 
the  position  arising  out  of  the  decision  not  to  sanc- 
tion the  Committee's  recommended  increaard 
chargeo.  and  directing  that  the  charces  for  light- 
ing be  upon  the  same  basis  as  for  power.  The 
Committee  point  out  that  it  has  been  the  settled 
policy  to  develop  the  supply  of  current  for  the 
benefit  of  local  industries.  The  experience  of  other 
countries  has  shown  the  great  advantages  whiih> 
accrue  from  its  adoption,  and  rendered  it  neces- 
sary, if  Sheffield  was  to  maintain  its  position  in 
the  industrial  world.  .\inong  the  advantages- 
resulting  from  the  electric  drive  were  the 
economy  and  ffexibility  of  working.  a«  well  as  the 
improved  conditions  in  which  the  workers  oarrv 
on  their  operations  and  the  diminution  of  the  smoke  and  sulphur  nuisance. 
It  has  only  been  due  to  the  adoption  of  the  most  improved  types  of 
generators  and  metho«ls  of  working  that  the  suppix  of  current  at  reason- 
able prices  has  been  possible.  The  electric  furnac  ha?  b?en  largely 
introduced  into  the  manufa-ture  of  steel,  with  the  greatest  advantage 
to  the  trade  of  the  city.  The  question  of  price  is  all-important  ;  a  small 
fra<'tiun  turns  the  scale  one  way  or  the  other.  It  is  the  universal  ex- 
perience that  the  supply  for  lighting  is  mort>  cwtly  than  that  for  pow«>r. 
For  these  reasons  it  is  the  invariable  practice  to  make  higher  charge*  for 
lighting  than  for  power  and  heat.  The  lighting  supply  is  unremunerative.- 
and  could  not  bt^  given  at  the  present  nite  but  for  the  support  received 
from  the  power  and  heat  supply.  Having  regard  to  the  greatly  improved 
types  of  lamps  now  obtainable,  compared  with  thivse  formerly  in  use,  the 
actual  charge  for  the  light  supplied  is  insignificant.  In  these  circirm- 
stances.  the  Committee  respectfully  r\>quest  the  Council  to  reconsidrr 
the  question  and  to  rescind  their  resolution  so  far  a?  it  dtn-lines  to  sanction 
the  proposed  increase  in  the  charges  for  lighting,  and  directs  that  tho 
chai-ges  for  lighting  be  upon  the  same  basis  as  for  power. 

The  general  manager  of  the  department  (Mr.  S.  E.  Fedden)  has  alao- 


given      issued  a  lengthy  report  on  the  matter,  and  points  out  that  over  four  years- 
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the  total  costs  per  unit  for  lighting  are  ajJiiroximately  four  times  the 
cost  per  unit  for  power.     For  the  year  ending  March  25,  1919,  the  total 
income  was  £671,263.     The  demand  for  lighting  was  11,950  kw.  and  the 
:    demand  for  power  was  47,596  kw.     The  load  factbr  for  lighting  itself 
varies  in  considerable  degree  %>ith  various  classes  of  consumers,  and 
practically  the  whole  benefit  of  the  i)roposed  reduction  will  apply  to  the 
least  desirable  consumers  from  a  commercial  point  of  view,  as  consumers 
with  a  reasonable  load  factor  are  already  provided  for  by  the  different 
rates  charges  for  lighting.     There  are  8,820  lighting  consumers,  2,862 
of  whom  are  already  charged  at  2d.  per  unit  or  under  ;   5,771  consumers 
are  charged  at  the  maximum  rate  of  4d.  per  unit.     The  average  number 
of  units  used  per  annum  i)er  consumer  at  the  maximum  rate  of  4d.  per 
unit  is  600,  against  an  average  of  1 ,963  units  for  the  remaining  consumers. 
£43,227  of  the  £51,211  estimated  losses  due  to  the  proposed  reduction 
will  accrue  on  the  particular  units  supplied  at  over  2d.  per  unit,  or,  in 
other  words,  six-sevenths  of  the  total  reduction  will  apply  to  only  one- 
third  of  tlie  units  supplied  for  lighting.     There  is  no  ^jrecedent  and  no 
economic  justification  beyond  that  of  load  factor  for  charging  the  same 
price  for  light  as  for  power.     There  is  no  question  that  the  lighting 
charges  in  Sheffield,  even  when  the  jjroposed  increases  are  added,  will  be 
low  either  when  compared  with  the  rates  prevailing  in  other  towns  or 
when  considered  according  to  the  actual  costs  involved  in  production. 

In  a  statement  by  Mr.  Graves  it  is  maintained  that  the  policy  of  the 
Jmunkipalisation  of  public  utility  undertakings  invoh^es  the  principle 
►of  equal  service  on  equal  terms  to  all  citizens,  and  relies  uj)on  the  working 
•of  the  law  of  average  to  enable  this  principle  to  be  carried  out.  The 
-electricity  supply  department  does  not  suj^ply  light  or  heat  or  power 
-as  separate,  distinct  commodities  ;  it  supjjlies  so  many  units  of  elec- 
'•tricity  as  and  when  required  by  each  of  its  9,246  consumers.  The  cost 
^of  ,^twierating  every  unit  of  current  at  any  given  moment  is  the  same  to 
V:a.ch  consumer,  and  has  no  relation  whatever  to  the  use  to  which  the 
current  is  put  when  supplied.  The  adoption  of  a  uniform  basis  of  charge 
to  all  consumers,  with  a  sliding  scale  in  favour  of  large  customers,  as  far  as 
this  can  be  shown  to  be  commercially  sound,  is  a  just  and  equitable 
apportionment  of  the  working  costs  and  capital  charges  of  a  municipal 
electricity  undertaldng. 


High-Tension  Sw^itch^ear. 

The  new  edition  of  the  General  Electric  Company's  catalogue  devoted 
to  high  tension  switchgear  contains  illustrations  and  full  descriptions  of 
the  design,  construction  and  ojjeration  of  switchgear  suitable  for  all 


Fig.    1. — ^Tenjion  Limitek, 

ordinary  requirements,  but 

for    special     schemes     the 

company  wiU  supply  specifi- 
cations on  request.  Among 

the    features  of    G.    E.    C. 

oil  break  switches    are  the 

substantial   design    of    the 

contacts,  comjilete  absence 
,  of  burning,  the  long  double 

break  and  simplicity  of  de- 
sign.   Lists  and  jjrices  arc 

given  of   various   tyj)es    of 

non-automatic,       overload, 

and  of  overload  and  no-volt 

patterns      of      three-phase 

switches  for  various  circuits 

■up  to  11,000  volts  and  also 

standard  types    of    remote 

control    switches   with    c.i. 
,  trip  control  for  circuits  vary- 

ing  from    3,300    to    11,000 

volts,    22,000    and    45,000 

volts.     The  catalogue    also 

contains  particulars  of  the 

company's  tension  limiters 

and      lightning      arresters, 

limiting  resistances,  earth- 
plates,  choking  coils,  isolat- 
ing     links,      I'clays,       plug 

iittings,  switch  boxes,  static 
,  leakage  detectors,   fuses  and  accessories.     The   ])ublication  appears  to 

have  undergone  careful  revision  and  is   undoubtedly   a  comprehensive 

list    af   all   ap])aratus    coming    under    the    heads     of    h.t.    switch-gear. 

Dimensional   drawings   and    a  good   index   increase   the   value   of  the 

■catalogue  to  engineers  and  contractors. 

Exigencies  of   space  only  peimit  us  to  give  two  illustrations  of  tlic 

Company's  apparatus.     The  second  shows  an  oil  break  switch  for  wall 


Fig.  2. — Wall  Switch. 


mounting  ^vith  ammeter  attachment.  This  switch  is  suitable  for  three 
phase  circuits  up  to  600  volts  and  for  currents  up  to  60  amperes ;  it  is 
fitted  with  two  overload  releases  with  time  lags  and  with  free  handle. 
The  first  illustration  shows  a  tension  hmiter  and  one  of  these  units 
should  be  installed  for  each  1,000  volts  fine  tension.  The  non-indicative 
resistance  shown  on  the  lower  side  of  the  porcelain  piece  in  the  illustration 
limits  the  current  flow  to  about  5  amperes.  These  tension  boilers  are 
suitable  for  a.c.  circuits  up  to  10,000  volts. 


Electric  Heating  of  Rivets. 

During  the  war  the  question  of  output  was  closely  studied  by  the 
engineering  industry,  and  matters  affecting  shipbuilding  received  par- 
ticular attention.  The  speed  of  ri vetting  attracted  a  good  deal  of  public 
attention  and  it  was  with  the  idea  of  doing  away  with  the  disadvantage 
of  the  rivet  heating  forge  and  attendant  labour  that  the  Westminster 
Engineering  Company  in  1917  built  their  first  electric  rivet  heating 
machine.  The  chief  advantages  claimed  for  this  apj^aratus  are  :  (1) 
Economy  in  fuel  (since  there  are  no  stand-by  losses)  ;  (2)  the  heat  is 
produced  inside  the  body  of  the  rivet,  so  that  the  exterior  is  the  coolest 
portion,  thereby  reducing  "  scaling  "  to  a  minimum  ;  (3)  uniformity  of 
temperature  ;  (4)  the  machine  being  portable,  can  be  brought  right  up 
to  the  work,  thereby  reducing  labour  ;  (5)  cleanUness,  due  to  absence  of 
fumes. 

Briefly,  the  rivet  is  held  between  spring-adjusted  copper  jaws,  forming 
the  secondary  circuit  of  a  transformer  and  the  passage  of  the  current 


View  of  Rivet  Heatek. 

through  the  body  of  the  rivet,  which  necessarily  has  a  high  internal 
resistance,  evolves  heat  exactly  where  required. 

The  aim  has  been  to  make  the  machine  as  simple  as  possible,  and  since 
the  necessary  operations  are  all  performed  by  the  single  lever  seen  in  the 
front  of  the  machine,  it  would  seem  this  desirable  feature  has  been 
attained. 

As  our  ill'istration  shows,  between  the  copper  jaws  there  is  a  small 
steel  cradle  with  fingers  to  support  the  rivets.  On  moving  the  lever 
forward  one  jaw  advances  and  grips  the  rivet  endwise.  Still  advancing 
the  lever  the  cradle  sinks  out  of  the  way,  and  at  the  same  time  a  switch 
makes  the  electric  circuit  to  the  primary  winding  of  the  transformer. 
The  rivet  immediately  gets  hot  and  the  desired  temperature  is  attained  in 
10  seconds.  The  lever  is  then  reversed,  so  that  the  primary  circuit  is 
broken,  and  the  cradle  is  raised  to  support  the  heated  rivet.  A  further 
movement  of  the  lever  to  the  original  position  releases  the  pressure 
between  the  jaws  and  the  rivet,  now  lying  free  on  the  cradle  fingers,  can 
be  removed  by  tongs. 

The  transformer  windings  are  absolutely  protected  by  enclosure  in  the 
iron  base  of  the  machine,  and  the  copper  jaws  consisting  of  copper  rod 
held  in  clami)s,  are  capable  of  adjustment  for  rivets  of  various  lengths 
(in  the  machine  illustrated  from  \  in.  up  to  5  in). 

With  regard  to  speed,  a  rivet  I  in.  diameter  by  2}  in.  long  requires 
23  k.v.a.  to  bnuL;  it  to  rivetting  heat  in  10  seconds.  Nineteen  of  these 
rivets  can  be  heated  for  1  B.TluU.,  which  at  Id.  per  unit  gives  a  cost  of 
5;d.  i>er  100  rivets  of  this  size.  Looked  at  in  another  way,  approxi- 
mately 5.\  lb.  of  rivets  can  be  heated  at  a  cost  of  Id.,  assuming  the  charge 
for  electricity  is  Id.  jier  unit. 
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The  Telephone  Service. 


The  House  of  Commons  Committee  on  Telephone  Charges  has  con- 
t.inue(l  to  hear  evidence.  Major  T.  F.  I'urves,  Assistant  Engineer-in- 
chief  to  the  P.O.,  said  the  cost  of  labour  and  material  for  the  con.st ruction 
of  underground  lines  had  gone  uj)  2'U>  in-.r  cent.,  and  the  over-all  increase 
for  plant  installed  had  gone  up  by  204  per  cent.  The  administration  and 
operative  expenses  had  increased  from  il.oOO.OOO  in  191.3-14  to  £4,710,000 
in  1920-21.  In  reply  to  a  question  as  to  whether,  in  installing  new  lines, 
a  point  was  reached  where  the  addition  of  further  lines  involved  an  addi- 
tion to  the  average  cost  per  line,  witness  said  that  the  costs  kept  pretty 
well  level  as  the  system  increased.  If  the  telephone  were  installed  in 
every  house  in  London  the  cost  would  probably  decrease.  In  regard  to 
safeguarding  subscribers  that  the  correct  number  of  calls  was  being 
registered,  witness  said  that  when  each  telephone  was  replaced  two  lights 
indicated  the  fact  to  the  operator,  who  then  pressed  a  button  which 
registered  the  call  against  the  subscriber.  The  call  was  not  registered 
.against  a  subscriber  when  he  was  cut  off  or  in  the  event  of  a  wrong 
number  being  given.  Asked  if  there  was  any  hkelihood  of  an  early  im- 
provement of  the  service,  witness  said  that  the  department  were  pre- 
pared to  spend  a  great  deal  of  money  in  consolidating  the  service,  but  it 
■was  difficult  indeed  to  get  plant — ducts,  cables,  &c.,  which  were  coming 
in  very  slowly.  It  was  the  i)olicy  to  continue  underground  cabling  when- 
ever possible. 

In  regard  to  charges,  Major  Purves  said  that  a  larger  number  of  calls 
involved  more  work  for  the  operator,  so  that  the  extra  income  was 
absorbed  by  operating  expenses.  He  promised  to  supply  a  statement 
setting  out  the  annual  cost  of  an  automatic  exchange  and  a  manual 
exchange.  The  object  had  always  been  to  try  to  get  new  devices  which 
■would  cut  down  the  cost  of  operating.  If  they  could  rely  entirely  upon 
automatic,  they  would  save  an  immense  cost,  but  they  could  not  dispense 
entirely  with  the  service  of  operators.  They  were  extending  the  system 
of  automatic  exchanges  and  they  had  a  good  many  schemes  on  hand. 
So  far  as  London  was  concerned,  the  Post  Office  scheme  would  give 
the  messages  at  a  little  less  than  cost  price,  and  would  put  a  little  more 
on  to  installation. 

Mr.  Kidner,  assistant  secretary  to  the  department,  gave  evidence  as 
to  the  rate  of  remuneration  before  the  war  and  at  present  in  force. 


accountn  quarterly  in  future,  inirtea<d  of  being  reqalrcd  to  paj  anniuJlj 

in  a^lvance  ast  at  pn-wnt. 

It  is  estimated  that  on  the  foregoing  basin  th<-  *   '     '  .rit<i 

would  show  a  surplus  of  £«00,fXXJ  in  l'r2l-22,  of  !■  .23, 

and  of  £200,«>00  in  1923-24,  but  a  d<.-h(  it  of  L'Ait),i)t-  •   ,* 

pointed  out  that  there  ia  a  nubgtantial  increaw;  in  tl 
develop  in  Hiz<*.     They  give  the  following  figures:    :  •- 

£7  per  line  ;  for  I, ()<)(>  subw-riU-ni,  £10  per  line  ;  for  Ct.iMM  .aiw  nUrw, 
£11  2s.  per  line;  and  for  lO.fXjO  gulj^ribere,  £12  3n.  [jer  line.  Where 
there  are  several  large  exchangen,  which  involve  an  •rlalj'jrate  fty«t<.-m  of 
junction  wires,  the  respective  figures  are  :  £H,  £13  2-i.,  £14  t^'and  £17 
per  line.  There  are  at  prettent  a^x<ut  31,WjO  lin»-s  in  LtjndutL,  and  9«VXlO 
in  the  provinces  rent«-d  at  "  unlimited  service  "  rates. 

The  party  line  wrrvice  has  Ixten  verj-  little  Wie<i,  and  it  is  not  proposed 
to  continue  it.  An  exception,  however,  in  made  with  regard  to  what  are 
known  as  "  Farmers'  lines,"  which  fulfil  a  useful  function  in  linking  up 
outlying  dwelUngs  and  farms  with  market  townji.  A-  new  syBteni  of 
charging  with  rcgarfi  to  private  branch  exchanges  is  advocated.  This 
would  include  a  charge  of  £2  os.  per  annum  to  cover  cfjst  of  providing 
and  maintaining  the  switch-lxjanl  of  the  standard  type.  The  annual 
rental  of  the  first  line  would  Ijc  £-S  10s.  in  Lf^ndon,  £8  in  the  large  cities, 
and  £7  10s.  in  the  provinces,  and  for  .second  and  subsequent  line^  £1  leas 
in  each  case.     Calls  would  have  to  b<;  paid  for  at  the  oniinarj'  ratea. 


In  a  White  Paper  issued  on  Monday  it  is  stated  that  in  1924,  on  the 
assumption  that  the  present  level  of  prices  is  maintained,  the  cost  of 
installation  will  be  £7-5  in  London  and  £8-23  in  the  provinces,  the 
message  costs  being  l-65d.  and  l-38d.  respectively.  It  is  thought  that 
the  message  fee  should  be  uniform  throughout  the  country  and  a  charge 
of  L'd.  a  call  is  recommended.  The  installation  rental  should  be  £8  10s. 
in  London  (within  10  miles  of  Oxford-circus)  ;  £8  in  Birmingham, 
Glasgow,  Liverpool  and  Manchester ;  and  £7  10s.  elsewhere.  The 
Committee  point  out  that  between  1913-14,  when  the  telephone  service 
showed  a  fair  margin  of  profit,  and  1920-21,  the  expenditure  had  risen 
from  slightly  under  £(5,000,000  to  £13,700,000.  Of  this  increase  salaries 
and  wages  accounted  for  £5,700,000,  of  which  £4,210,000,  or  74  per  cent., 
was  due  to  war  bonus.  Depreciation  was  higher  by  £840,000,  the 
charge  for  pension  liability  by  £340,000,  and  interest  by  £330,000.  In 
the  same  period  the  revenue  had  risen  from  £6,200,000  to  £9,700,000, 
and  there  was  therefore  an  estimated  deficit  of  nearly  £4,000,000. 

Need  of  Increased  Revenue. 

The  need  for  growing  revenue  to  meet  the  increased  cost  per  unit  is 
pointed  out,  and  the  distribution  of  that  cost  among  those  who  use  the 
telephone  service  should  be  fixed  in  proportion  to  the  cost  of  giving 
each  class  of  subscriber  the  service  required.  The  flat  or  unlimited 
service  rate  gives  an  undue  preference  to  the  large  as  against  the  small 
user,  encourages  the  overloading  of  lines  and  in  other  ways  tends  to 
restrict  development.  The  "  measured  rate  "  is  also  open  to  the  objections 
of  undue  preference,  though  in  a  less  degree.  The  message  rate — 
namely,  a  fixed  annual  charge  for  the  installation  and  a  uniform  charge 
for  each  effective  local  call,  is  the  most  equitable,  and  at  the  same  time 
the  most  convenient  method  of  charge.  The  cost. of  supplying  the  tele- 
phone service  to  private  residences  and  to  business  premises  is  the  same, 
and  the  same  rate  should  therefore  ai)ply.  The  local  fee  should  cover 
communication  with  any  exchange  within  five  miles  of  the  originating 
exchange.  For  calls  in  excess  of  this  distance  the  junction  and  trunk 
fees  should  be  merged  in  a  uniform  mileage  scale.  To  meet  the  special 
position  of  London,  the  area  within  a  five-mile  radius  from  Oxford-circm 
should  be  treated  as  a  single  point  for  calculating  the  fees  for  calls  (n) 
between  two  London  exchanges  and  (6)  between  London  exchanges  and 
exchanges  not  more  than  30  miles  from  the  centre  of  London.  Similarly 
in  Birmingham,  Glasgow,  Liverpool  and  Manchester,  the  area  within  a 
two-mile  radius  from  the  centre  should  be  treated  as  a  point  for  this 
purpose. 

New  Circuits  for  Extra  Calls. 

With  a  view  to  reducing  the  number  of  "  engaged  "  calls  due  to 
overloaded  lines,  the  Committee  recommend  that  the  Postmaster- 
General  should  take  power  to  refuse  service  to  any  subscriber  on  whose 
lines  the  number  of  "  engaged"  calls  exceed  25  per  cent,  of  the  number 
of  effective  calls,  if  he  refuses  to  rent  an  additional  circuit.  In  order  to 
encourage  the  renting  of  relief  circuits,  the  charge  for  an  auxiliary  line 
should  be  £1  per  annum  less  than  the  charge  for  the  original  circuit. 
The  minimum  charge  at  present  imposed  for  calls,  whether  made  or  not, 
should  be  discontinued.  The  continuance  of  the  present  call  office  fee 
of  3d.  is  recommended  for  both  London  and  the  provinces.  It  is  recom- 
mended that  subscribers  should  be  given  the  facility  of  settling  their 


New  Mazda  Gas-filled  Lamps. 

Many  years  of  costly  research  and  experiment  preceded  the  develop- 
ment, in  1914,  of  the  first  commercially  usable  Mazda  gas-filled  electric 
lamp.  From  that  day  onwards  chemists  and  engineers  have  continoed 
their  labours  with  redoubled  energy,  realising  that  the  discovery  of  the 

Gas-Filled  "  principle  was  merely  the  opening  of  a  new  vista  in  the 
steady  progress  of  artificial  lighting.  At  the  start  Mazda  gas-filled  lamps 
(for  100  and  200  volt  circuits)  were  only  manufactured  in  comparatively 
large  sizes — 500  watts  and  upwards.  These  powerful  and  highly  efficient 
lamps  represented  a  tremendous  advance  on  any  previous  light  source, 
but  obviously  they  could  not  completely  supplant  the  ordinary  vacuom 
lamp.  On  many  people,  such  as  householders,  small  shopkeeper?,  Ac, 
the  gas-filled  lamp  conferred  no  perceptible  benefit,  since  the  only  avail- 
able sizes  were  far  too  powerful  for  any  but  the  largest  interiors.  With 
the  subsequent  development  of  the  100-watt  200-volt  lamp  and  the 
60-watt  100-volt  lamp,  an  enormous  impetus  was  given  to  the  "  Gas- 
Filled  "  principle.  These  new  lamps  could  be  used  in  shops  of  any 
kind  and  in  the  larger  rooms  of  private  houses.  However,  there  remained 
many  conditions  in  which  gas-filled  lamps  could  not  be  suitably  employed. 


Fio.  1. 


Fig.  2. 


jTlie  successful  production  recently 'announced  of  a  40-watt,  100-130 
volt,  and  a  tiO-watt,  200-2i>0  volt  lamp  should  have  a  great  influence 
on  the  artificial  lightiu'.;  of  privat->  houses,  sinoe  innumerable  people 
who  have  not  hitherto  bx>n  able  to  take  full  atlvantage  of  the  hi3h 
etfi.-iency  of  ga^-filled  lamps  can  now  use  them  in  any  oniinary  room. 
Apart  from  cellars,  passages  and  other  pla.n^s  where  only  a  dim  illumi- 
nation is  requireil.  tliere^seems  now  to  bo  no  single  domestic,  public. 
commercial  or  industrial  condition  to  which  the  Mazd*  <:as-filled  lamp 
cannot  b.'  appropriately  and  economically  applied.  Both  lamps  have 
ring  filaniMits  anil  can  be  operated  in  any  position.  They  are  normally 
titt  hI  with  standanl  bavonet  caps.  The  appro-Kim'Ate  overall  dimensions 
of  the  40-watt,  lOO-volt  lamp'Fi'.  Dare:  dia.  2J  m..  length  4i  in. :  and 
of  the  tiO-watt,  200volt  lamp  (Fig.  2) :  dia.  2J  in.,  length  5j  in.  Further 
information  mav  be  obtained  from  the  British  Thomson-Hou.ston  Com 
pauy,  77.  Upper  Thames-street,  London,  E.C.  4,  or  fro!U  the  nearest 
branch  office. 
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The  All-Nite-Lite  Transformer. 


Legal  Intelligence. 


There  are  many  places  in  which  a  Httlo  light  is  wanted  for  a  long  time. 

For  ordinary  use  one  never  requires  a  lamp  smaller  than  the  10  or  20 

watt  lamp.     In  entrance  halls,   night  nurseries,   &c.,   it  is  sometimes 

advantageous  to    keep  a  light    burning    all 

night,  but  the  smallest  100  or  200  volt  lamp 

would    be  unsuitable  and  uneconomical    for 

such  a  purpose.     In  buildings  supplied  with 

alternating    current,  the  solution  is  simple. 

The    B.T.-H.    •'  All-Nitc-Lite  "'    transformer 

makes  it  possible  to  use  a  lamp    so    small 

that  its  consumptoin   of  energy  is    almost 

negligible,   although  it  provides  ample  illu- 
mination   to  find  one's  way  about  a  room. 

This  piece  of  apparatus   consists  of  a  small 

step-down  transformer  in  abrass  case  equijj- 

ped  at  one  end  with  a  bayonet  adaptor  to 

fit    into    an    ordinary  lampholder,  and  the 

other   end  with  a  miniature  lampholder  to 

take    a    6-volt  3  c.p.    lamp.     The    overall 

length  is  only  31  in.     It  is  intended  for  use 

on  A.C.  circuits  of  from  50-140  cycles.     At 

ordinary  supjjly  rates,  this  small  light  can  be 

burned  for  40  to  60  hours  at  a  cost  ofld.  A 
light  burning  all  night  in  the  entrance  hall 
is  a  convenience  to  the  late  home-comer,  and 
it  is  commonly  supposed  to  have  a  deter- 
rent influence  on  the  enterprising  burglar. 
Even  in  winter  it  would  only  cost  about  Id. 
a  week  to  use  the  "  AU-Nite-Lite  "  from  bed- 
time to  8  a.m.  The  transformers  are  made  in 
two  types,  for  100-150  volts  and  200-250  volts 
respectively.  Information  may  be  obtained 
from  the  British  Thomson-Houston  Company,  Ltd.,  77,  Ujipar  Thames- 
street,  E.G.  4. 


The  Aerial  Beanfeast. 


Messrs.  Macdonald,  Syer  &  Company,  Ltd.,  engineers,  of  London, 
inaugurated  the  aerial  beanfeast  when  the  directors  and  staff  recently 
flew  from  Cricklewood  to  Margate.  The  party  were  conveyed  by  three 
Handley-Page  aeroplanes.  One  of  these,  which  carried  16  passengers, 
accompUshed  the  journey  in  approximately  50  minutes,  whilst  a  smaller 
machine,  a  D.H.  4,  sujiplied  by  Messrs.  Instone  &  Company,  did  the 
return  journey  in  approximately  30  minutes,  flying  at  the  rate  of  140 
miles  an  hour.     The  passengers  were  landed  at  Manston  aerodrome,  and 


ViKw  OF  One  of  the  Aeroplakes  with  Tassexukks. 

taken  by  car  into  Margate,  where  lunch  was  provided.  The  speeches 
with  which  the  hmctieon  concluded  showed  the  true  appreciation  and 
goodwill  which  exists  between  the  em])loyers  and  the  employed  in  this 
firm.  The  outing  was  voted  a  tremendous  success,  and  no  doubt  other 
firms  will  c(«nsider  the  adoption  of  this  novel  way  of  transporting  their 
employees  to  a  beanfeast.  The  firm  of  Macdonald,  Syer  &  Company, 
Ltd.,  certainly  live  up  to  their  telegraphic  addre*  of  "  Determined  " 
London.  The  illustration  shows  one  of  the  aeroi)lanes  and  some  of  the 
passengers. 


The  Wolverhampton  tramway  accounts  for  the  year  ended  March  31 
show  revenue  £111,662  (compared  with  £89,407  in  previous  year),  and 
working  and  general  expen.ses  £80,834  (£57,415),  leaving  gross  profit 
£21,828  (£31,9i)2).  The  receipts  of  the  motor  omnibuses  were  £15,620 
s( £9,592)  and  the  gro.ss  profit  £376  (£1.610).  Interest  required  £4,660 
income  tax  £4,214,  rei)ayment  of  loans  £6,5()4,  and  out  of  the  net  balance 
of  £6,766  the  amount  allocated  to  additions  and  improvements  was  £928 
and  to  reserve  and  renewals  £5,838.  Passengers  carried  were  21,194,336 
by  tramcarand  1,926.255  by  motor 'bus,  and  the  mileiges  were  1,318,625 
and  206,()23  re.sj)ectively. 


The  Half- Watt  Lamp  Patent. 

On  Tuesday  the  Court  of  Appeal  (tlie  Master  of  the  Rolls  and  Lords 
Justices  Warrington  and  Younger)  commenced  the  hearing  of  the  appeal 
of  the  plaintiffs  in  the  case  of  the  British  Thomson-Houston  Company  v. 
the  Corona  Lamp  Works,  Ltd.,  from  the  judgment  of  Mr.  Justice  Sargant. 

The  action  was  brought  to  restrain  an  alleged  infringement  of  plaintiffs' 
letters  patent  granted  in  1913  for  improvements  in  incandescent  electric 
lamps.  The  lamp  was  known  as  the  half-watt  lamp.  The  specification 
of  plaintiffs'  patent  stated  that  it  was  possible  to  manufacture  a  tungstea 
or  other  refractory  metal  gas-filled  lamp  in  which  the  loss  of  energy  due 
to  heat  conduction  and  conversion  could  be  compensated  if  the  gas 
employed  was  chemically  inert  and  of  relatively  high  pressure,  and  the 
filament  was  made  of  large  diameter  or  cross-section,  or  in  a  concentrated 
form.  Plaintiffs' contention  was  that  the  words  "concentrated  form" 
meant  a  filament  though  not  originally  thick  was  rendered  thick  for  the 
purposes  of  the  lamp  by  being  closely  coiled.  The  half-watt  lamp  used 
in  this  country  wa^  a  lamp  constructed  with  a  comparatively  thin 
filament,  which  had  been  coiled  thick,  gas-filled  lamps  with  uncoiled 
filaments  being  commercially  unknown  here.  Plaintiffs  alleged  that 
the  coil  of  defendants'  lamp  was  a  thick  filament  according  to  plaintiffs' 
specification,  and  the  defendants'  lamp  therefore  fell  within  the  descrip- 
tion contained  in  plaintiffs'  specification. 

The  substantial  defences  raised  were  want  of  subject  matter,  insuffi- 
ciency of  definition  and  non-infringement.  Mr.  Justice  Sargant  held 
that  the  action  failed  upon  the  ground  of  insufficiency  of  definition.  He 
said  that  the  patentees  had  in  effect  claimed  the  sole  right  comprised  in 
the  iJrinciple,  and  had  sought  to  prevent  competitors  from  availing 
themselves  to  any  great  extent  of  that  principle,  and  had  failed  to  define 
or  limit  the  ambit  of  the  claim,  with  the  result  that  the  patent  was  bad. 
He  accordingly  dismissed  the  action,  with  costs. 

Mr.  CoLEFAX,  K.C.,  in  support  of  the  apj^eal,  said  Mr.  Justice  Sargant 
had  decided  the  issue  of  infringement  in  favour  of  plaintiffs,  and  upon  the 
issue  of  validity  he  found  that  the  invention  was  novel  and  good  subject 
matter,  was  an  invention  of  a  very  high  order  of  merit  and  of  undoubted 
utility.  It  was  admitted  that  the  specification  was  sufficient  to 
enable  anyone  to  whom  it  was  addressed  to  put  the  invention  into 
l^ractice  ;  it  was  also  admitted  that  the  specification  was  framed  bona 
fide  and  without  ambiguity.  He  had  dismissed  the  action  solely  on  the 
ground  that  the  specification  did  not  sufficiently  describe  the  ambit  of 
the  monopoly  claimed.  He  contended  that  the  judge  had  looked  at  the 
invention  from  a  wrong  standpoint,  and  that  plaintiffs  were  entitled  to 
succeed,  as  they  had  given  to  the  world  a  lamp  of  remarkable  efficiency^ 
,     The  hearing  had  not  concluded  when  we  went  to  press. 


Assessment  of  Motors. 


The  Edinburgh  Valuation  Appeal  Court  (Lords  Salvesen,  Cullen  and 
Hunter)  heard  on  Monday  an  interesting  appeal  as  to  the  assessment  of 
motors.  The  Assessor  for  the  city  of  Glasgow  entered  in  the  supple- 
mentary valuation  roll  for  1919-20  a  large  number  of  electric  motors 
owned  and  used  by  tenants  in  the  burgh  for  commercial  purposes  of 
various  descrijjtions  and  entered  the  tenants  as  proprietors.  The  case 
affected  about  2,500  apjjeals.  It  aj^peared  that  Edward  Watson, 
butcher,  of  Glasgow,  apj^ealed  to  the  Valuation  Committee  against  the 
entry  of  machinery  in  his  premises  at  a  yearlj-  value  of  £15  10s. 
Mr.  Watson,  who  had  installed  mincing  machines,  a  band  saw  and  freezing 
apparatus,  used  five  electric  motors  for  driving  the  machines  and  current 
was  taken  from  the  Corporation.  The  Committee  decided  that,  while 
the  motors  were  machinery  fixed  or  attached,  they  were  plant  for  pro- 
ducing or  transmitting  "  first  motive  power,"'  but  were  not  "  erections 
or  structural  improvements"  in  terms  of  sec.  4  of  the  1895  Act. 

The  Court  sustained  the  appeal  and  set  aside  the  finding  of  the  Valua- 
tion Committee,  holding  that  the  motors  were  machines  for  producing 
or  transmitting  first  motor  power  and  were  exactly  comparable  to  gas 
engines  or  steam  engines,  and  that  the  circumstance  that  the  motors 
could  be  removed  from  their  place  without  removing  any  part  of  the 
buildings  did  not  disqualify  them  from  being  assessed.  They  held  that 
one  of  the  machines,  which  was  of  a  hybrid  character,  ought  not  to 
be  assessed. 


Parliamentary  Intelligence. 

The  Tyneside  Tramways  &  Tramroads  Company's  Bill,  which 
authorises  the  company  to  provide  and  run  omnibuses,  to  carry  pas- 
sengers, parcels,  animals  and  goods  on  their  lines,  &c.,  has  now  passed 
through  both  Houses  of  Parliament. 

The  Huudersfield  Corpor.\tion  General  Power.s  Bill,  which  au- 
thorises the  construction  of  two  tramways  from  Huddersfield  to  Brig- 
house,  has  been  passed  by  a  Select  Committee  of  the  House  of  Lords. 
The  West  Riding  County' Council  contended  that  the  road  to  Rastrick 
should  be  widened  throughout,  and  for  a  distance  of  five  furlongs  to 
33  ft.,  if  a  double  track  was  laid,  or  27  ft.  for  a  single  line.  The  Cor- 
poration contended  that  there  was  ample  space  for  tramw.ays  on  the 
existing  roadway,  as  there  was  very  little  other  traffic. 

After  hearing  the  parties,  the  Committee  decided  that  both  tramway 
routes  were  to  be  widened  in  atn-ortlance  with  the  demands  of  the  County 
Council,  the  maintenance  of  the  remainder  of  the  road  to  be  borne  by  the 
County  Council,  and  the  expenditure  of  any  future  levelling  not  to  b» 
be  borne  bv  Huddersfield. 


July  16,  1920. 
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Gommercial     Topics. 

New  Zealand  Hydro-Electric  Developments. 

At  the  recent  moctinj^  of  the  Natiomi!  Hank  of  New  Zealand,  the 
chairman  (the  Hon.  W.  I'eniber  Reeves)  (<ave  a  very  encouraj^ing  report 
of  the  trade  outlook  in  New  Zealand.  After  giving  particulars  of  the 
expansion  of  the  business  of  the  bank,  he  gave  stati.stics  to  show  the 
Dominion's  prosperity,  and  referred  to  the  steps  taken  to  develop  hydro- 
electric power.  This  development  deserves  close  attention  by  our 
•  electrical  manufacturers,  as  they  will  jirobabiy  mean  large  contracts  for 
plant,  &c.  In  191!)  the  Dominion  I'arliami^nt  voted  £(5CO,C0O  as  a  start 
on  hydro-electric  works,  but  the  contemplated  expenditure  in  the  North 
Island  alone  is  over  £7,000,000.  S(juthland  has  launched  a  scheme  for 
the  electrification  of  the  whole  i)rovinee.  It.s  loan  proposals  have  been 
approved  by  a  large  majority  of  the  ratejjayers,  and  the  requisite  capital 
(exceeding  £1,000,000)  is  being  arranged  for;  the  survey  and  other 
preliminary  work  is  in  i)rogress,  and  the  scheme  is  expected  to  be  in  full 
.operation  within  three  years. 

Mr.  Reeves  pointed  out  that  when  New  Zealand's  abundant  water- 
power  was  harnessed,  its  stimulating  effect  upon  the  progress  of  the 
Dominion  must  be  enormous.  It  would  increase  primary  products,  and 
should  make  possible  many  secondary  industries.  Under  past  and  pre- 
sent conditions,  over  90  per  cent,  of  their  exports  had  been  the  product 
of  the  soil,  and  it  had  seemed  unlikely  that  the  Dominion  would  ever 
add  to  its  wealth  that  of  industiial  enterprises.  The  shortage  of  labour 
and  the  higher  standard  of  wages  were  serious  obstacles  to  successful 
•competition  with  more  advanced  industrial  countries  ;  but  conditions 
had  changed;  the  war  took  heavy  toll  of  the  labour  of  the  old  world,  and 
•that,  combined  with  higher  wages  in  the  former  spheres  of  industry,  was 
.tending  to  bring  the  cost  of  ])roduction  to  a  common  level.  As  that  level 
was  approached  the  handicap  against  New  Zealand  would  be  reduced, 
and,  with  its  exceptional  sources  of  cheap  power,  the  manufacturing  of 
many  of  the  Dominion's  raw  products  would  no  doubt  be  undertaken. 
At  present  the  loss  of  man-power  through  the  war  was  being  severely 
felt,  and  was  reflected  in  decreased  production.  The  supply  of  farm 
labour  was  short,  while  essential  works,  such  as  hydro-electric  and 
railway  construction,  progressed  somewhat  tardily.  There  was  no 
reason  to  exaggerate  those  difficulties  ;  and  there  was  nothing  in  them 
which  would  not  be  surmounted  in  good  time. 
*         *         *         * 

Progress  of  Manufacturing  Companies. 

The  reports  of  three  electrical  manufacturing  companies  for  the  past 
year  have  been  published  and  they  show  excellent  results,  notwithstanding 
ithe  difficulties  of  reorganisation  and  the  increased  cost  of  raw  materials. 
The  three  companies  report  that  they  have  more  orders  than  they  can 
■cope  with,  and  various  schemes  of  expansion,  works  extension,  &c., 
•are  either  in  progress  or  projected.  ' 

Messrs.  Crompton  &  Co.,  in  whose  business  the  Armstrong,  Whitworth 
'Company  has  acquired  a  controlling  interest,  made  a  net  profit  of  £52,900 
for  the  year  to  March  31,  against  £.38,500  for  1918-19.  The  amount 
placed  to  reserve  has  been  increased  from  £10,000  to  £15,000,  and  in 
-addition,  £9,000  is  set  aside  to  cover  depreciation  of  investments.  The 
•dividend  on  the  ordinary  shares  is  maintained  at  10  per  cent.,  and 
£18,200  is  carried  forward,  or  £800  more  than  the  amount  brought  in. 

The  General  Electric  Company's  trading  profit  advanced  by  £64,400 
to  £490,400,  and  after  making  increased  appropriations  for  reserve  and 
other  purposes  the  ordinary  dividend  of  10  per  cent,  has  been  declared. 
A  sum  of  £192,500  was  sjient  on  land  and  buildings,  in  addition  to 
£39,200  on  the  new  premises  in  the  Kingsway,  and  £87,500  on  plant  and 
machinery.     As  will  be  seen  from  the  report  of  the  meeting,  various 
schemes  for  the  exjiansion  of  old  and  the  erection  of  new  works  for  the 
'Company  and  its  subsidiaries  have  been  planned.       Provision  is  being 
made  for  doubling  the  output  of  the  turbine  department ;  a  big  bay  for 
the  construction  of  generators  has  been  erected  at  Witton,  a  new  switch- 
gear  building  is  under  construction  and  new  shops  for  industrial  motors 
and  fans  have  been  laid  down.     Among  other  developments  is  the  aim  of 
the  Company  to  double  its  output  of  lamps,  and  new  buildings  are  being 
erected  at  Hammersmith,  while  the  Lemington  glass  works  have  been 
greatly  extended.     The  Pirelli  General  Cable  Works  have  been  expanded, 
and  new  extension?are  also  projected  for  the  Peel-Conner  Telephone 
Works.     An  interesting  develojjmeiit  is  the  i)urchase  of  about  100  acres 
of  land  and  some  factories  at  Wembley  for  the  greater  development  of 
the  general  engin?ering  works,  the  lamj)  and  glass  industries  and  the 
■company's  research  laboratories,    buildings  for  which   are    in  course  of 
erection.     The  Company  is  also  extending  its  foreign  influence,  for  it 
has  acquired  considerable  interest  in  a  French  telephone  company,  for 
the  purpose  of  building  up  a  telephone  business  in  France. 

The  report  of  the  British  Thomson-Houston  Company  is  also  an 
interesting  document,  indicative  of  progress  and  expansion  both  at 
home  and  abroad.  The  ])rogranime  includes  a  proposal  to  increase  the 
^share  capital  to  £4,000,OCO,  of  which  £2,000,000  will  be  £1  ordinary  and 
£2,000,000  £1  preference  shares.  Gf  the  2,000,000  ordinary  shares 
400,000  will  replace  the  40,000  £10  ordinary  shares  now  outstanding, 
and  400,000  will  replace  the  40,000  £10  seven  per  cent,  cumulative  pre- 
ference shares.  It  is  proposed  to  capitalise  £250,000  of  the  reserve  and 
distribute  it  among  the  shareholders  in  the  form  of  fully-paid  ordinary 
shares,  in  full  payment  of  the  aecumulatetl  dividends,  being  £5  5s.  per 
£10  preference  share  and  £1  per  £10  ordinary  share.  Interesting  changes 
have  taken  place  in  the  directorate,  new  arrangements  made  for  extend- 
ing the  territorial  and  patent  rights  of  the  company,  and  a  closer  relation- 
ship has  been  established  between  the  Company  and  the  French  Thomson- 
Houston  Company,  while  an  interest  has  been  acquired  in  the  Societo 
■d  Electricite  et  de  Mecanique  (Thomson- Houston  &  Carels)  of  Belgium^ 


Electricity  Supply. 

The  B.\:<LoS  Urban  Council  has  decided  to  light  the  Poor  Law  Iiwtitu- 
tion  with  electricity. 

.Maiustose  Corporation  has  b?en  authori*»d  to  borrow  £l,(X)0  for 
electrical  apparatus  to  be  let  out  on  hire. 

A  limited  company  in  in  counje  of  formation  at  Dcxblase  in  order  to 
provide  the  district  with  electric  supply  works. 

Torquay  Council  have  increa3cd  the  salary  of  the  borough  electrical 
engineer  (Mr.  Wowls)  from  £5<J0  to  £6<.0  a  year. 

The  charges  for  electric  power  at  Che-sterfiel'j  have  been  increased 
by  anotht  r  25  per  cent.,  and  the  lighting  rate  has  gone  up  10  per  cent 

The  ISle  ok  Wioht  Electric  Light  and  Power  Company  is  seeking 
authority  to  increase  the  price  of  electric  current  to  is.  per  unit. 

Stafforo  Council  recently  applied  for  sanction  to  borrow  £fi.'),<)(J) 
for  additional  plant  and  this  sum  has  now  been  increased  to  £78,fMXj. 

The  Urban  Electric  Supply  Company  has  applied  for  3n  orfler  to 
increase  the  maximum  price  of  electricity  from  9d.  to  Is.  per  unit  at 

GODALMING. 

The  Wycombe  (Borough)  Electric  Light  and  Power  Company  has 
applied  for  sanction  to  increase  the  maximum  price  of  current  from  9d. 
to  Is.  2d.  a  unit. 

Owing  to  the  capital  cost  involved  and  the  small  revenue  likely  to 
result,  AccRiXGTON  Corporation  cannot  see  their  way  to  give  a  supply  of 
electricity  to  Huncoat. 

Dover  Council  is  making  an  experiment  in  the  hiring  out  of  electrical 
cookers,  at  a  charge  of  9s.  per  quarter.  The  price  of  current  for  heating 
and  cooking  is  2|d.  a  unit. 

The  Board  of  Trade  has  extended  by  one  year  from  June  24  the  time 
limited  by  the  Ormskikk  Gas  and  Electricity  Act,  1915,  for  the  com- 
pulsory purchase  of  lands. 

The  Hastixg-S  Corporation  are  recommended  to  expend  £200,000  on 
electric  supply  extensions,  including  tne  provision  of  a  bulk  supply  to 
neighbouring  districts. 

St.  Helen" s  Corporation  have  received  sanction  for  loans  of  £2,9.58 
for  extensions  to  the  electricity  works  and  for  £22,(X0  for  sub-stations, 
mains,  rotary  converter,  &c. 

In  order  to  provide  capital  for  extensions  in  the  Poole  district,  the 
Bournemouth  &  Poole  Electricity  Supply  Company,  Ltd.,  has  made 
an  issue  of  £150,000  ~h  per  cent  ssven  year  notes. 

Halifax  Tramwaj'S  and  Electricity  Committee  propose  to  expend 
£7,400  on  a  400  kw.  rotar\'  converter,  transformer  and  switchgear,  Ac, 
for  the  provision  of  a  sub-station  for  the  Ovenden  district. 

The  scheme  for  suppl\-ing  electrical  energy  in  Kingstown  is  being 
extended  so  as  to  embrace  Dalkey,  Killiney,  Rathdown  and  Blackrock. 
A  conference  of  the  representatives  of  these  authorities  is  to  be  held  to 
consider  the  scheme. 

Aylesbury  Corporation  propose  to  appoint  a  consulting  engineer  to 
report  upon  the  present  electric  supply  undertaking  and  it.8  suitability 
to  meet  future  demands  ;  and  also  as  to  how  soon  further  extensions 
should  be  carried  out  to  meet  the  proposed  national  scheme,  &c. 

There  was  a  gross  profit  of  £7,994  on  the  past  year's  working  of  the 
Loughborough  electric  supply  department,  and  after  paying  interest 
and  sinking  fund  charges  the  net  profit  was  £1,144.  The  average  price 
was  l-95d.  per  unit.  There  is  a  brisk  demand  for  current,  and  extensions 
have  been  urgent. 

The  accounts  of  the  Stalybridoe.  Hyde.  Most-ley  &  Dukinfield 
Tramways  &  Electricity  1-oard  for  the  year  ended  March  31  show 
that  since  the  inception  of  the  scheme  in  May,  19<U.  the  deficit  on  the 
tramways  amounts  to  £122.278.  On  the  other  hand,  the  net  profit  of 
t'le  electricity  department  during  that  period  was  £42,568. 

In  future  Doncaster  Corporation  will  charge  4Jd.  per  unit  plus  "5  per 
cent,  for  electricity  for  lighting.  A  minimum  charge  of  os.  a  quarter 
will  be  made,  with  Is.  6d.  per  quarter  for  meter  rent.  For  heating  and 
cooking  the  charge  will  be  2.ld.  jier  unit,  for  theatres  and  cinemas  3d. 
per  unit,  and  for  churches  and  chaiH'ls  'i\d.  per  unit,  plus  75  per  cent. 

Du.sDEE  Corporation  recently  advertised  for  two  turbo-generators 
but  as  the  contractors  could  only  jirovide  one  in  St^ptember.  which  woiUd 
take  six  months  to  erect,  it  has  IxH'n  decided  to  limit  the  contract  to  one 
set.  If  the  full  scheme  wen>  proceeded  with  at  letvst  22  months  would 
elapse  before  they  would  have  the  new  plant  in  operation. 

Derby  Corporat  ion  has  aut  horised  t  he  Elect  ricity ».  "ommit tee  t  o  increase 
the  charges  for  electricity  for  power  and  traction  to  100  |x^r  cent,  above 
pre-war  rates.  The  Corporation's  action  against  the  British  Cellulose 
Company  for  breach  of  agreement  to  take  electric  current  for  power 
purposes  has  Ixhmi  settled,  the  company  having  paid  £23.000. 

The  proposed  reduction  of  10  per  cent,  for  electric  power  was  with- 
drawn at  the  last  meeting  of  Darlington  Corporation  as  there  has 
recently  been  an  juldition  of  £3.(X10  a  year  for  coal  and  £l,3iK)  for  wages. 
The  rebate  of  Id.  per  unit  for  lighting  stands.  For  lighting  the  rate 
is  4d.  as  compared  witli  3.UI.  befoiv  the  war.  Application  has  kn-n 
made  for  sanction  to  borrow  £5.W0  for  transfonners. 

The  Pembroke  (Dublin)  Urban  Council  is  in  nciiotiation  with  the 
Dublin  United  Tramways  Company  on  the  subject  of  an  electric  supply 
scheme.  Mr.  Price,  the  Pembroke  electrical  engineer,  thinks  that 
current  could  he  got  cheaper  from  the  Company  than  the  Council  can 
generate  it  and  Messrs.  Foi-s>the  and  Price  an?  to  wait  on  the  Electricity 
Commissioners  anil  phwe  the  scheme  lx>fotv  thenii 
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As  there  was  a  deficit  of  £3,746  on  the  past  year's  working  of  the 
Mansfield  electricity  undertaking,  the  price  of  electricity  has  been 
increased  by  40  per  cent.,  making  a  total  increase  of  100  per  cent,  over 
pre-war  rates.  The  Highways  Committee  and  Mansfield  Woodhouse 
Urban  Council  will  charge  25  per  cent,  more  for  public  lighting  ;  and  the 
Mansfield  &  District  Tramways,  Ltd.,  has  been  requested  to  pay  2d.  per 
unit  in  future  for  current  sujiplied  for  traction. 

For  the  year  ended  March  31  the  total  income  of  the  Stoke-on-Trent 
electric  supply  department  was  £124,707,  compared  with  £81,650  in 
1918-19.  The  expenditure  was  £75,255,  against  £59,751.  The  gross 
profit  was  £49,432,  and  after  providing  £28,117  for  the  redemption  of  and 
interest  on  loans,  the  net  profit  was  £21,335,  out  of  which  previous  losses 
and  other  items  were  met,  leaving  a  credit  balance  of  £4,289.  New  cus- 
tomers brought  in  over  £17,0C0  last  year,  and  1,041,890  more  units  were 
sold  than  in  the  previous  year,  but  only  337  more  tons  of  coal  had  been 
burned. 

The  Redditch  Urban  Council  has  had  under  consideration  a  report 
from  the  Electrical  Supply  Committee  on  the  increases  under  the  new 
scale  of  salaries  recommended  by  the  National  Joint  Board  of  Employers 
and  Staff  Members  of  the  Electric  Supply  Industry.  The  Council  were 
asked  to  determine  whether  the  revised  salaries  should  be  granted  to 
the  engineers  and  clerical  staff  employed  at  the  local  electricity  works. 
In  the  meantime  api)lication  has  been  made  for  jjower  to  increase  the 
present  maximum  charges  to  consumers  in  order  to  meet  the  increased 
exjienses. 

A  new  100  kw.  gas-driven  generator  at  the  Buxton  electricity  works 
was  started  last  week.  The  gas  engine  was  supplied  by  Messrs.  Browett, 
Lindley  &  Co.,  and  the  dynamo  by  the  Electric  Construction  Company. 
Hitherto  the  plant  has  consisted  of  one  80  kw.,  two  88  kw.,  and  one 
250  kw.  steam  driven  sets.  The  Council  has  under  consideration  a 
scheme  for  a  further  extension  which  is  being  prepared  by  the  consulting 
engineer,  Mr.  C.  H.  Wordingham.  It  is  proposed  to  spend  £15,775  on 
additional  plant  and  £5,841  on  extension  of  mains  and  network  iiillars. 
Mr.  Wordingham  is  also  to  report  on  the  ultilisation  of  local  water  power. 

West  Bromwich  electric  supply  department  reports  a  gross  profit  of 
£17,354  on  the  jiast  year's  working  with  a  net  profit  £6,779.  The  pasjt 
year  was  the  most  successful  in  the  history  of  the  undertaking.  In 
regard  to  the  supply  of  current  for  the  tramways,  the  contract  with  the 
local  company  is  said  to  operate  unfairly.  The  company  is  taking  more 
current  than  ever  it  did  before  at  Id.  per  unit,  which  represents  a  con- 
siderable loss.  The  Electricity  Committee  complain  that  the  company, 
with  a  favourable  agreement,  was  running  its  trams  outside  the  town 
on  current  for  which  they  paid  the  Council  less  than  half  the  price  of  the 
cost  of  generation. 

In  accordance  with  the  suggestion  of  the  Electricity  Commissioners 
the  representatives  of  Devon  County  Council  and  of  Exeter,  Plymouth, 
Torquay  and  Barnstaple  Corporations  have  now  agreed  to  make  the 
whole  of  the  County  of  Devon  into  one  district  for  the  purposes  of  the 
Electricity  (Supply)  Act,  and  the  Town  Clerk  of  Exeter  (Mr.  Lloyd 
Parry)  is  preparing  a  scheme  for  the  consideration  of  a  future  meeting 
of  the  conference.  It  is  desired  to  obtain  control  of  the  source  of  the 
River  Exe  which  lies  in  Somerset,  and  the  addition  of  Dulverton  rural 
district  is  suggested.  Torquay  voted  against  the  single  county  area 
proposal  on  the  ground  that  the  South  Devon  area  could  be  more  efficiently 
controlled  by  a  separate  joint  authority  formed  within  its  own  area. 

The  revenue  of  the  Worcester  electricity  department  for  the  year 
ended  March  31,  1920,  was  £33,115  (compared  with  £32,235  in  previous 
year),  working  and  general  expenses  were  £19,835  ;  gross  profit  being 
£13,280  and  net  profit  £1,224.  Total  maximum  demand  was  1,914  kw. 
Units  generated  were  4,067,556,  and  sold  3,000,063.  Adding  the  net 
profit  to  surplus  from  previous  year  makes  a  credit  balance  of  £3,943, 
of  which  £1,800  (equal  to  a  2d.  rate)  is  to  be  devoted  to  relief  of  rates. 
Mr.  C.  M.  Shaw  (City  electrical  engineer)  says  in  his  report  there  is  every 
probability  that  the  demand  for  energy  will  necessitate  putting  in  a 
third  alternator  of  not  less  than  3,000  kw.  within  the  next  year  or  so, 
and  he  advocates  the  building  up  of  a.  reserve  fund  of  at  least  £15,000, 
and  also  a  further  increase  in  charges. 

Educational. 

Last  week  His  Majesty  the  King  laid  the  foundation  stone  of  the  new 
portion  of  Edinhuruh  University  at  Craigmillar.  The  new  building 
will  be  devoted  to  industrial  chemistry  and  separate  departments  will 
be  provided  for  elementary  and  advanced  students.  Provision  is  also 
to  be  made  for  research  work. 

Steps  are  being  taken  to  inaugurate  a  memorial  to  the  late  Prof 
Righi,  of  Bologna  University.  The  Italian  Minister  of  In.struction 
(Signor  B.  Croce),  Rector  of  the  Universitj',  is  jjrcsideiit  of  the  orga- 
nising committee,  and  it  is  pro])oscd  to  create  a  foundation  to  bear  his 
name  for  the  promotion  of  scientific  research,  especially  in  the  domain  of 
electricity.  An  appeal  is  being  made  to  all  scientific  societies,  faculties 
of  science  and  former  students  of  Prof.  Righi. 

The  following  awards  have  been  made  in  the  Faculty  of  Engineering 
at  Univehsity  Collkoe  :  CoUlsniid  Entrance  Scholarship,  L.  W.  Hall 
and  F.  R.  Kay  (each  receiving  a  moiety)  ;  Arciiibald  P.  Head  Medal  and 
Prize,  W.  Hudson  ;  Jews'  Comineinoralion  Scholarship  (renewed  for 
second  year),  H.  P.  Porter;  Ij.  F.  \'ernon  llaivouil  Prize,  E.  F.  Ander- 
son and  R.  W.  Taylor  (prize  divided). 

Engineering  Dii)l()mas :  Civil,  Municipal  and  Mechanical,  K.  F. 
Anderson,  W.  Hudson  (with  distinction)  and  R.  W.  Taylor;  Civil,  A. 
Calmus  ;  Civil  and  lVhniici])al,  A.  A.  ClenuMits  and  R.  (}.  Leembruggen  ; 
Mechanical,  F.  W.  .Jones  and  I'].  N.  \'!.rian  ;    Electrical,  T.  S.  Pick. 


Electric  Traction. 

Salford  Tramway  employees,  following  Manchester's  lead,  are  asking: 
for  an  increase  of  £1  a  week  in  wages. 

Darlington  Council  has  decided  to  extend  the  tramway  system  from 
the  market  place  to  Feethams  and  Bank  Top  railway  station  at  £15,000. 

Under  an  Order  of  the  Ministry  of  Transport,  an  increase  of  tramway 
fares  at  Worcester  came  into  force  on  Mondav.  The  minimum  fare 
is  IJd. 

The  whole  of  the  tramway  tracks  at  Blackpool  require  to  be  relaid^ 
and  the  work  will  cost  £254,000.  The  reconstruction  of  the  Marton 
routes  will  be  commenced  in  October. 

An  inquiry  was  held  at  Barnsley  last  week  into  the  application  of 
the  Corporation  for  sanction  to  borrow  (among  other  sums)  £2,600  for 
the  purchase  of  two  electric  tipping  wagons. 

CoLNE  Council  has  made  application  to  the  Ministry  of  Transport  to 
sanction  a  loan  of  £1,115  for  purchasing  land  on  the  Standroyd  Estate 
for  a  new  tramways  dej^ot.  It  has  been  decided  to  purchase  a  petrol 
electric  tower  wagon  at  £1,250. 

DoNCASTER  Corporation  has  applied  for  authority  to  borrow  £14,070 
for  doubling  the  track  of  one  of  the  tramway  routes.  The  fares  have 
been  increased  and  penny  stages  abolished.  At  present  the  undertaking 
is  losing  at  the  rate  of  £12,000  per  annum. 

All  fares  and  charges  on  the  Bradford  Corporation  tramwaj's  are  to 
be  increased.  The  workmen's  fares  have  been  limited  to  8  a.m.,  and  Jd. 
has  been  added  to  ordinary  tickets,  the  minimum  being  lid.  The 
charges  for  the  carriage  of  mails,  parcels,  special  tramcars,  &c.,  have 
also  been  advanced. 

The  annual  report  of  Blackburn  Corporation  tramways  shows  a  profit 
of  £413,  against  a  profit  of  £6,650  in  1918-19.  The  wages  of  motor  men. 
and  conductors  went  up  from  £18,289  in  1919  to  £26,887  in  1920  ;  cost 
of  cleaning  and  oiling  cars  from  £2,863  to  £4,163  ;  permanent  way 
repairs  from  £5,406  to  £12,500  ;  electrical  equipment  from  £1,835  to 
£3,984  ;   and  electric  current  from  £12,286  to  £17,772. 

In  a  report  on  the  Lancas^ter  Corporation  tramways,  Mr.  A.  R. 
Fearnley,  of  Sheffield,  states  that  in  18  years  the  undertaking  had  cost 
the  rates  £40,306,  and  in  addition  £10,000  had  been  provided  for  a  de- 
preciation fund.  He  recommends  the  retention  of  the  Market  to  Scot- 
forth  and  the  Market  to  Bowerham  routes,  but  certain  modifications  are 
made  for  reducing  expenditure.  The  Market  to  Castle  Station  section 
should  be  closed.  On  22  journeys  on  this  section  no  passengers  were 
carried,  and  out  of  47  journeys  the  average  was  1-46  in  one  direction,  and 
in  the  other  direction  2-44  passengers  per  journey.  The  abandonment 
of  the  Marsh  motor  omnibus  is  also  recommended. 

About  50  skilled  men  of  the  Sunderland  Tramways  Department  went 
on  strike  on  the  9th  inst.,  as  the  department  refused  to  grant  them  12 
days'  annual  holiday  with  pay.  The  men  are  engineers  and  members  of 
the  Electrical  Trades  Union  engaged  at  the  Hylton- road  car  repair  shops. 
The  accounts  of  the  Sunderland  Corporation  tramways  under- 
taking for  the  year  ended  March  31,  show  revenue  £149,446,  and  working 
expenses  £108,081,  leaving  gross  profit  £41,365,  to  which  is  added  £641 
bank  interest.  Interest  on  capital  required  £5,315  and  repajTuent  of 
capital  £10,349,  the  net  balance  being  £26,342.  After  placing  £3,000  to 
reserve  and  renewals  fund,  paying  £8,030  for  new  cars,  &c..  and  providing 
other  sums  for  depreciation  of  investments,  &c.,  there  remained  £5,000 
to  transfer  to  Borough  Fund.  Total  revenue  per  car  mile  was  22-45d. 
(compared  ^^ith  21-5d.  in  pre^^ous  year)  and  working  cxi>enses  were 
16-24d.  (12-23d.).  Passengers  carried  were  31,634,178  and  car  miles  run. 
1,597,723. 

The  accounts  of  Glasgow  Corporation  tramways  department  for  the 
year  ended  May  31  show  income  £1,721,577  (compared  with  £1.531.319 
in  previous  year),  working  expenses  £1,554,5C0  (£1,177, 119), and  payments 
to  dependents  of  emplo3^ees  serving  with  H.M.  Forces,  &c..  £3.601 
(£72,869),  and  the  balance  to  net  revenue  a<^count  after  taking  into 
account  interest  on  investments  was  £176,761  (£291,896).  Proportion 
of  traffic  receipts  due  to  Paisley  District  Tramways  Company  were 
£11.092  (£9,754),  interest  required  £3,891  (nil),  and  sinking  fund  £1,714 
(nil),  income  tax  £81,295  (£83,701),  Parliamentary  expenses  £1,056 
(£123),  depreciation  fund  £48,942  (£46,149),  and  permanent  way  re- 
newals fund  i'l3'..299  (£137,394),  and  the  net  result  was  a  deficit  balance 
of  £108,531  (compared  with  a  credit  balance  of  £14,772).  Total  revenue 
{)er  car-mile  was  I5-616d.  (14-366d.).  and  working  expenses,  including 
war  allowances,  were  14134d.  (ll-727d.).  Passengers  carried  were 
509,339,886  (4,64,246,677)  and  car-miles  run  26,459,015  (25,581,547). 

In  order  to  afford  means  for  their  employees  to  qualify  to  drive  the 
new  electric  vehicles,  tuition  clas.ses  have  been  organised  by  the  Bir- 
mingham salvage  an(l  stables  department.  Over  70  have  ala^ady  taken 
the  course  of  instruction,  and  it  is  hoped  by  this  means  to  secure  a  steady- 
flow  of  trained  drivers.  The  instruction  classes  will  also  ensure  careful 
handling  of  the  electric  vehicles  and  economy  in  working. 

The  Committee  report  that  the  delivery  of  the  electric  vehicles  has 
been  disappointingly  slow,  owing  mainly  to  the  mouldei-s"  strike  early 
in  the  year.  An  improvement  has.  however,  been  made,  and  of  Uic  25 
vehicles  required  11  have  been  delivered  and  are  in  full  use.  It  was 
found  to  be  economically  impossible,  with  horse  naulage  alone  and  the 
institution  of  the  47  hour  week,  to  deal  speedily  and  satisfactorily  with 
house  refuse  collection,  owing  to  the  long  journeys  involved  k-tweca 
])oints  of  collect  ion  and  delivery  ;  but  the  difficulties  are  being  overcomo 
bj'  the  introduction  of  the  electric  vehiclt>s. 
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Institution  Notes. 

A  Batti-Wallah's  lum'heon  will  be  lu-l'l  on  Monday,  July  19,  at 
1  o'ctlock,  at  the  Holbom  Restaurant.  This  luncheon  will  be  devoted 
to  diseussing  Club  matters  and  the  programme  for  the  next  season. 

The  In«titutk  of  Transpoht  has  approved  provisionally  a  list  of 
pr-miums,  including  the  following  :—/A/.'*/i<»<c  Medal:  Gold  medal  to 
be  awarded  triennially  for  the  paper  read,  or  contribution  to  proceedings 
ma<le,  during  the  preceding  three  years,  judged  first  in  order  of  merit. 
Railways  :  Two  gold  medals  (given  by  the  Railway  Companies'  Asso- 
ciation) to  be  awarded  annually  for  best  paper  or  contribution  on  railway 
(a)  operating  and  (6)  engineering  subjects.  Road^  Tmn.HpoH  :  Two 
gold  medals  (donors,  the  (Commercial  Motor  Users'  Association  and 
London  Underground  Railways  and  London  General  Omnibus  group)  to 
be  awarded  annually  for  Ijcst  paper  or  contribution  on  road  transport 
subjects,  goods  and  passenger  respectively.  Tramways  and  Lvjht  Rail- 
wai/s  :  Gold  medal  to  be  awarded  annually  for  best  paper  or  contribution 
on  subjects  relating  to  tramways  and  light  railways.  In  addition,  the 
council  is  to  bo  recommended  to  award  annually  two  silvcrmcdals,  one 
each  for  the  best  paper  submitted  by  a  graduate  and  by  a  student. 

The  Institutiox  of  Engixkkr'^  of  Aitstk.'ILIA  was  inaugurated  in 
()ct(jbi>r  last  and  the  division  machinery  is  now  in  operation.  Twelve 
foundation  societies  have  been  amalgamated  into  seven  divisions  as  under: 

Sydney  Division  includes  the  ^Engineering  Association  of  N.S.W.,the 
Sydney  University  Engineering  Society,  the  Electrical  Association  of 
Australia  (N.S.W.  Branch)  and  the  Institute  of  Local  Government 
Engineers  (N.S.W.  Branch)  ;  Mr.  H.  A.  Leverrier,  Royal  Society's 
House,  Sydney,  is  Hon.  Secretary.  MelbiMrne  Ditiiion  :  The  Electrical 
Association  of  Australia  (Victorian  Branch)  and  the  Melbourne  Univer- 
sity Engineering  Society  ;  Mr.  H.  Clement  Newton,  122,  King-street, 
Melbourne,  is  Hon.  Secretary.  Brisbane  Division  :  The  Queensland 
Institute  of  Engineers  and  the  Institute  of  Local  Government  Engineers 
(Queensland  Branch) ;  Mr.  Wm.  Poole,  Brisbane  Club  Buildings,  Ade- 
laide-street, Brisbane,  Hon.  Secretary.  Adelaide  Division  :  The  South 
Australian  Institute  of  Engineers  ;  Mr.  E.  F.  Eberbach,  Towii  Hall, 
Adelaide,  Hon.  Secretary.  Perth  Division :  Western  Australian  Institution 
of  Engineers  ;  Mr.  A.  Tomlinson,  The  University,  Perth,  Hon.  Secretary. 
Ilobart  Division  :  Tasmanian  Institution  of  Engineers  ;  Mr.  N.  V.  S. 
Wilton,  Box  U,  G.P.O.,  Hobart,  Tasmania,  Hon.  Secretary.  New- 
castle Division  :  Northern  Engineering  Institution  of  N.S.W.  ;  Mr.  V.  B. 
Collins,  8,  Howard  Smith-buildings,  Watt-street,Newcastle,Hon. Secretary. 

The  DiES'EL  En'GIXe  Users'  Association  at  their  June  meeting  dis- 
cussed the  proposed  Research  Association  for  Liquid  Fuels.  Mr.  Napier 
Prentice  read  a  report  by  Mr.  Percy  Still,  who  is  acting  as  hon.  secretary 
of  the  Provisional  Committee.  This  referred  to  the  difficulties  experi- 
enced and  partly  overcome  during  the  war  in  connection  with  the  use  of 
tar  oil  fuel  in  Diesel  engines,  and  to  the  importance  of  obtaining  further 
information  by  systematic  research  with  a  view  to  the  possibility  of  the 
more  extended  use  of  home  produced  fuel  in  Diesel  and  semi-Diesel 
engines.  It  explained  the  steps  taken  by  the  Diesel  engine  users  in 
conjunction  with  rcspreentatives  of  manufacturers  of  Diesel  and  semi- 
Diesel  engines,  tar  producers  and  distillers,  &c.,  to  obtain  Government 
support  for  a  suitable  research  association.  The  work  clone  in  connection 
with  endeavours  to  obtain  laboratory  premises,  the  preparation  of  the 
Memorandum  and  Articles  of  Association  and  suggestions  for  raising  funds 
were  also  explained.  The  Committee's  application  for  the  loan  from  the 
Admiralty  of  certain  Diesel  and  semi-Diesel  types  of  engines  to  be  used 
for  testing  various  classes  of  fuel  oil  has  received  favourable  consideration. 

Mr.  A.  Abbott,  of  the  Department  of  Scientific  and  Industrial  Research, 
addressed  the  meeting  on  the  subject  of  the  general  scheme  of  a  Research 
Association.  He  spoke  of  the  Fuel  Research  Board  and  stated  that  the 
Director  of  Fuel  Research  was  of  opinion  that  research  work  carried 
out  by  an  association  having  for  its  object  the  investigation  of  the  use 
of  liquid  fuels  in  Diesel  and  semi- Diesel  engines  would  be  of  great  value. 

In  the  discussion  that  followed  Mr.  Abbott's  address.  Dr.  W'.  R. 
Ormandy,  Mr.  Geoffrey  Porter,  Mr.  G.  W.  F.  Horner,  Capt.  N.  E.  Drury, 
Mr.  H.  A.  1).  Acland  and  Mr.  A.  J.  Wilson  took  part. 

*"  The  attitude  of  the  Home  Office  to  electric  cap  lamps  for  mines  was 
criticised  at  a  recent  meeting  of  the  Institution  of  Mining  Engineers, 
and  in  reply  Mr.  E.  Fudge,  secretary  of  the  Miners'  Lamp  Committee  at 
the  Home  Office,  states  that  onlv  two  examples  of  electric  cap  lamps, 
both  of  American  origin,  liave  been  submitted  for  test  at  the  Safety 
Lamps  Testing  Station  at  Eskmeals.  One  which  was  submitted  in  1915 
was  imperfect  in  design  and  fiim.sy  in  construction,  the  battery  being  of 
insufficient  capacity  ;  and  the  second  lamp,  which  was  also  fitted  with  a 
battery  of  insufficient  capacitj',  had  no  efficient  locking  arrangement  for 
either  battery  or  bulb  cover.  British  manufacturers  of  electric  safety 
lamps  were  encouraged  by  officials  of  the  Home  Office  as  earh'  as  1914 
to  design  a  cap  lamp  suitable  for  British  pits,  but  no  British  firm  had 
submitted  an  electric  cap  lamp  for  a])proval.  The  Miners'  Lamp;^  Com- 
mittee, which  was  formed  in  May,  1919,  wiis  asked  by  the  Home  Office 
to  consider  the  possibilities  of  the  electric  cap  lamp.  A  Research  Sub- 
committee, whose  duty  was  to  investigate  new  designs  of  lamps,  &c.. 
took  steps  immediately  to  get  a  suitable  electric  cap  lamp  made.  Four 
British  makers  of  miners'  electric  lamps  were  inviti'd  to  submit  examples. 
They  were  supplied  with  rough  si)ecifications  and  general  suggestions 
as  to  design,  and  they  were  assureil  that  ample  facilities  would  be  given 
for  practical  trial  of  the  lamps  underground.  The  "  Oldham  "  cap  lamp 
is  one  of  the  fruits  of  this  invitation.  The  evidence  taken  shows  a  sharp 
cleavage  of  oinnion  as  to  the  utility  of  the  electric  cap  lamp  in  British 
pits,  and  in  the  opinion  of  the  Committee  this  can  only  be  determined  by 
a  sufficient  number  of  practical  working  tests  in  differing  circumstances. 


Miscellaneons. 

The  death  has  taken  pla^e  <A  Mr.  <'H\y.i.y.'  M' Le*v,  of  Waltlen,  ia 
hifl  70th  year.     He  was  electrical  engineer  to  the  Karl  of  EUeflmefe  and 

his  predecewKirs. 

The  death  is  announced  of  Mr.  James  Weir,  of  M«-fwrn.  J.  k  O.  Weir, 
Ltd.,  engineers,  of  GJaHgow.  Deceased,  who  wan  in  hij»  78th  yeAr^ 
retired    about  12  years  ago. 

The  death  is  announced  of  .Sir  Charles  Petkie,  Bart.,  who  was  for 
many  years  a  prominent  figure  in  Liverfxyjl  municipal  and  commcrciat 
circles.  He  did  goMi  work  on  t  he  Tramways,  Elect  ric  Power  and  I.ightiiig 
Corai  littees. 

The  staff  and  emploj'ees  of  the  Benjamin  Electric,  Ltd.,  of  Tottenham. 
had  their  thirl  Anmai.  Oitixr  on  the  26th  ult.  The  party,  which 
numb:!r<;d  well  over  IW,  journ-yed  by  motor  char-a-biica  ta  Brighton, 
■where  an  enjoyable  day  wa.s  siK*nt. 

Firms  desirous  of  having  their  nam^s  pla^-cl  on  the  llj«t  of  contractors 
for  War  Department  contra<ts  for  electric  lighting  work  in  the  North 
Midland  R.E.  DHTKirr  are  requeste*!  to  apply  by  .July  3.)  to  Lt.-CoL  W. 
M.  Pyne,  V..V..,  40.  Forest-roa*!  West,  Nottingham. 

It  is  reported  that  some  new  submarines  in»the  AMERifAX  Na^tt  have 
been  equipped  with  a  Wireless  Apparatus  for  n<w  wh^n  «iibfn*'rgwL 
Messages  are  received  quite  satisfactorily  from  ne;i'  'inco 

as  if  they  came  through  the  air  in  the  orfiinar^'  way.  ablB 

of  being  sent  through  a  radius  of  abijut  12mile3.     Tin-  uiiti  i>-iii(<     i-jwa 
has  been  commissioned  for  a  series  of  expr-riments  in  wireless,  incloding 
her  steering  and  control  from  a  station  on  shore. 

A  prize  of  S.5,000  (about  £1,256)  ia  being  offered  by  the  "  Scientific 
American  "  for  the  be.st  essay  of  3,000  worrls  explaining  the  ElinsOein 
theory.  Essays  must  be  in  English  and  written  as  simply,  liK-idJy 
a,nd  non-technically  as  possible.  They  mu.st  hz  typewritten,  and  mudt 
reach  the  office  of  "the  journal  at  233,  Broadway.  New  York,  by  Nov.  1 
next.  The  right  is  reserved  to  di\ide  the  prize  between  two  contestants 
if  in  the  opinion  of  the  judges  the  best  two  essays  are  of  equal  merit. 

The  Commercial  Secretary  at  Constantinople  (Capt.  C.  H.  Courthope 
Munroe),  in  a  recent  dispatch,  states  that  he  has  received  an  inquire*  for 
the  name  of  a  United  Kingdom  manufacturer  of  telephones,  telephone 
accessories,  wires  and  a  central  exchange  of  500-H<^0  liijes  ;  aUo  electric 
bells,  wires,  batteries,  &e.  The  inquin."  is  from  the  Concessionnaire  of 
the  telephone  system  at  Samsotn  (Asiv  Minor).  Correspondence 
should  be  addressed  to  the  British  High  Commissioner's  representative 
at  Samsoun  under  cover  to  the  Commercial  Secretary  at  Constantinople. 

The  agents  in  Holland  of  the  Arora  Company,  of  Loughboroogh 
(Messrs.  De  Goedc  &  Huf,  of  Amsterdam)  notify  that  the  Arora  apparatos' 
which  was  exhibited  at  the  International  ExHiBiTif)N  in  Am^terd-OI 
has  secured  the  Silver  Medal,  the  Highest  Awaro  available,  as  the 
gold  medal  was  reserved  for  other  articles.  This  is  the  first  occasion  the 
Arora  electric  fires  and  cooking  apparatus  have  been  placed  on  exhibit,  and ' 
the  company,  as  well  as  their  agents,  are  to  be  congratulated  upon  the 
result. 

It  is  an  ill  wind  that  blows  nobody  good,  and  the  G\s  Strikb  which ■ 
broke  out  in  Manchester  on  Friday  appears  to  have  created  a  demand  for 
domestic  electric  appliances.  In  the  afternoon  of  that  day  the  Simpler 
Conduits,  Ltd.,  who  have  always  got  an  eye  to  bu.*iness,  had  their  motor 
lorry  loaded  up  with  first  aid  in  the  shape  of  electric  kettles,  and  on  the 
road  to  the  stricken  city.  By  Saturdixy  morning  "  Plexsim  "  kettles  were  • 
finding  a  ready  sale  among  Mancuniars,  some  of  whom  are  now  learning 
for  the  first  time  that,  for  "many  purposes,  gas  is  a  b.wk  number. 

The  Exhibition  BuildiniiS  at  Shepherds  Bush  having  b.-en  just  vacated 
by  the  Government,  makes  it  po.^sible  for  the  ArT,»M  ^bile  Trade  to  ba 
represented  on  a  scale  never  bi>forc  attempted  in  this  oountr>'  or  else- 
where. The  Society  of  Motor  Manufacturers  and  Tnulers  hav,  arraoged 
that  their  members  shall  have  full  opportunity  of  participating  in  the» 
mammoth  disi>lav  which  is  tj  form  th?  first  of  similar  exhibitions  U->  be 
held  at  thc^  Whitj  City  in  futur.^.  The  re-op:»ning  of  the  UTxite  City 
Buildings  will  inaugurat?  a  still  further  series  of  exhibitions,  represen- 
tative of  the  various  tra.les  and  industries  of  the  country. 

At  Gateshead  last  week  Messrs.  Sir  \\ .  O.  Armstrong.  Whitworth  <k 
Co.,  Ltd..  w.>re  fined  £10  for  fiuling  to  protect  a  15-ton  overheatl  eUx^trio 
crane  at  their  Close  works  so  as  to  prevent  danger.  It  was  stAteil  the 
company  crccti-d  the  crane  in  .Vpril  la-st.  and  it  was  supplied  with  iliivct 
current  by  trolley  win-s  underneath  the  crane,  .\bovo  the  crane  were 
other  wirc-i  supplying  altomatini;  curn>nt  at  440  volts  to  thr\«e  other 
cranes  in  the  same  bay.  For  tl-.e  defence  it  was  st:ite<i  that  when  mea 
were  cloinn  repairs  work  was  postponed  on  the  cranes  and  the  currvnt 
eut  otT.  Bridging  had  not  been  plaoe^l  on  the  crane  as  it  was  under  con- 
struction at  the  time. 

The  candidate  for  an  examination  can  often  obtain  great  assistan^v  in 
his  work  bv  perusing  the  questions  which  have  Iven  ivskinl  in  pn-vious 
examinations.  To  do  this  gives  an  insisht  into  the  mind  of  the  ex;vniner, 
and  an  idea  of  tl»e  way  in  which  the  questions  will  Ix"  proiHiundtnl.  As 
far  as  the  City  and  Guilds  examination.s  in  telegraphy  and  U^lephony 
aiv  concerned  "these  mvds  are  adequately  met  by  Mr.  H.  P.  Few  s  bo<Jc 
on  ••  QiESTioN-;  AND  Sn.rTioNS  in  Tklei'-rvphy  and  Telephony  (S. 
Rentcll  &  Co..  price  os.  Hd.  net.)  The  value  of  this  book  is  well  indicated 
by  the  fact  that  it  is  now  in  its  fifth  eilition.  We  exiK>ct  that  this  wtII  not 
be  the  la^t  edition. 

Mail  despatches  from  Sweden  state  that  successful  results  have  beea 
obtained  from  peat  fcel  on  one  or  two  privately  o\vned  railways.     Ou 
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one  of^the  minor  lines,  which  has  a  length  of  about  250  miles,  where  peat 
fuel  was  used,  a  saving  of  some  16,000  tons  of  coal  was  effected.  On  a 
State-run  railway,  peat  powder  was  used  successfully,  but  to  produce 
this  fuel  in  bulk'  bigger  plant  than  was  considered  expedient  to  erect 
was  required.  As  already  intimated  in  these  notes,  last  winter  peat  fuel 
was  used  with  considerable  success  on  some  of  the  Irish  light  railways. 

At  a  dinner  arranged  by  the  proprietors  of  "  Aeronautics  "  and  held 
at  the  Connaught  Rooms,  London,  on  Monday,  under  the  chairmanship 
of  Major-Gcneral  the  Rt.  Hon.  J.  E.  B.  Seely,  C.B.,  D.S.O.,  M.P.,  the 
survivors  of  the  First  Hundred  British  Aviators  and  the  Pioneers 
were  entertained.  Fifty  of  the  first  hundred  aviators  and  80  of  the 
pioneers  attended,  and  many  other  guests  were  also  present,  the  mo.st 
notable  being  H.R.H.  the  Duke  of  York,  who  in  responding  to  the  toast 
of  "  The  Royal  Family,"  praised  the  pluck  and  bravery  of  the  guests  in 
whose  honour  the  function  was  jn-imarily  being  held.  The  company. 
paid  a  tribute  "  To  the  Glorious  Memory  of  those  who  laid  down  their 
Lives  to  give  the  Empire  her  Place  in  the  Air,"  and  other  toasts  were 
"  The  Pioneers  of  British  Aviation  '  "  Greetings  to  our  Confreres  Abroad," 
and  "  The  Future  of  Aviation."  Mr.  H.  G.  Wells,  who  supported  the 
last-mentioned  toast  (proposed  by  Mr.  Garvin)  said  the  necessity  for 
getting  a  passport  and  having  it  vised  in  all  the  States  over  which  air- 
craft flew  was  likely  to  strangle  aviation  for  many  years  to  come,  and 
he  suggested  that  matters  should  be  eased  by  setting  up  some  super- 
Government  to  secure  free  right  of  way. 

Gatalo^aes,  Price   Lists,  &c, 

A  well  illustrated  pamphlet  of  16  pages  has  been  issued  by  Messrs. 
A.  A.  Jones  &  Shipman,  Ltd.,  Leicester,  on  their  high-speed  spindles 
fior  internal  precision  grinding.  Several  model  forms  of  spindles  are 
(described  and  illustrated. 

The  Electrical  Apparatus  Company,  of  South  Lambeth-road, 
.'S.W.8,  has  issued  an  illustrated  leaflet  relating  to  the  "  Mercantile  ' 
.D.C.  panels  manufactured  by  its  associated  company,  Messrs.  Bray, 
;Markham  &  Reiss,  Ltd.  The  panels  are  suitable  for  105-250-volt 
.circuits,  and  for  motors  up  to  5  h.p.  The  leaflet  gives  details  of  con- 
struction and  prices. 

Messrs.  Thompson  &  Company,  48,  Watling-street,  E.C.4,  have  sent 
•  out  a  pamphlet  which  gives  a  descrijition  of  the  "  Rex  "  single-phase 
.alternating-current  meter.  These  meters  are  manufactured  in  Geneva 
■by  the  Societe  Genevoise  d' Instruments  de  Physique,  who  carried  out 
■contracts  for  the  British  Government  during  the  war,  and  Messrs. 
Thompson  &  Company  are  the  sole  agents  for  the  United  Kingdom. 

In  Messrs.  Ward  &  GoLtSTONE's  new  catalogue  of  electrical  supplies 
a  great  variety  of  electrical  fittings,  cables,  wires  and  flexibles,  switch- 
gear,  fuses,  insulators,  lamps,  small  dynamos,  motors,  meters,  batteries, 
.accessories,  &c.,  is  listed  and  priced.  The  catalogue  consists  of  76  pages 
of  small  print,  but  a  good  index  facilitates  reference.  Copies  can  be 
obtained  by  the  trade  on  application  to  the  company  at  Sampson  Works, 
-Salford,  Manchester. 

Messrs.  Wertheimer  &  White,  64,  Victoria-street,  London,  S.W.I,  sole 
•aelling  agents  in  this  country  of  Dawson  hardened  copper,  has  issued  a 
leaflet  which  gives  some  information  about  the  metal.  It  is  stated  to  be 
a  "  synthetic  "  metal,  composed  of  copper  plus  some  elements  not 
■disclosed  by  analysis,  and  that  it  is  used  on  a  large  scale  in  the  United 
States  for  various  purposes,  including  commutator  bars,  trolley  wheels, 
■engine  and  general  machine  work,  bells,  springs,  &c. 

Heat  Treatment  Bulletin  No.  20  of  the  Automatic  and  Electric 
'Furnaces,  Ltd.,  deals  with  abnormal  steels  Bulletin ;  No.  21  gives 
a  brief  description  of  the  Wild-Barfield  furnaces  with  a  summary  of 
their  advantages.  No.  22  is  on  the  Hardness  of  High-speed  Steel,  and 
No.  23  deals  with  pyrometers.  The  company's  monthly  bulletin  now 
circulates  in  twelve  countries,  and  those  on  the  mailing  list  who  may 
■change  their  address  are  requested  to  notify  the  company  of  the  change. 

lousiness  liems,  &c. 

Arthur  J.  Allen  and  Bernard  J.  Parkes,  manufacturing  electricians, 
15,  Summer-row,   Birmingham,  have  dissolved    partnership. 

Mr.  M.  W.  Woods,  of  14(),  Bishopsgate,  E.C.,  is  opening  electrica 
•engineering  works  at  Denmark-street,  Colchester. 

Richard  Williams  and  Jas.  Hy.  Watcrland(  trading  as  Richard  Williams 
&  Co.),  electrical  engineers,  80,  J.,iver])()ol-road,  Stoke-on-Trent,  have 
■dissolved  partnershii).     Debts  by  Mr.  Williams,  who  continues. 

The  Tudor  Accumulator  Comi)any,  Ltd.,  have  removed  their  offices 
from  Central  iiuildings,  Westminster,  to  2,  Noifolk-atreet,  Strand, 
London,  W.C.  2.  T(l(i)lione,  Central  2947,  but  the  telegraphic  address 
remains  "  Subconical  London."  V 

The  Monomet(>r  Mfg.  Com])any  (1918),  Ltd.,  of  Aston,  Birmingham, 
have  removed  their  head  office  to  Savoy  House,  Strand,  London,  W.C.  2, 
Avhere  future  communications  should  be  sent.  Telegrams,  "  Mono- 
meter,  London  ;  "    telephone,  (ierrard  3655. 

The  Nitrogen  Fixation  Dei)artinent  of  Messrs.  Brunner,  Mond  &  Co., 
iias  now  been  transferred  to  Billingham  and,  as  already  stated  in  The 
Elimtkkman,  asei)arate  coini)aiiy  (Tiie  Synthetic  .Vmmonia  and  Nitrates, 
l.itd.)has  been  formed  for  carrying  on  the  work  of  erecting  and  ojierating 
the  factory  and  plant  on  the  Billingham  site,  wliiih  has  been  acquired 
from  the  Ministry  of  Munitions. 


Tenders  Invited  and  Accepted. 

Salford  Electricity  Department  want  tenders  by  noon  July  19  for  c.i. 
pipe^     Particular  from  the  Borough  Electrical  Engineer. 

The  Castlederg  Electric  Supply  Company,  Ltd.,  invite  tenders  for 
supply  and  erection  of  generating  plant.    Tenders  to  Secretary  by  July  22." 

Cardiff  Guardians  require  tenders  by  July  22  for  the  supply  of  elec- 
trical fittings,  wiring,  &c.,  at  42,  Cambridge-road,  Cardiff.  Specifica- 
tion, &c.,  from  the  Clerk,  11,  Park-place,  Cardiff. 

Manchester  Electricity  Committee  require  tenders  by  Aug.  6  for 
low-pressure  water  pipes,  supports,  &c.,  and  low-pressure  water  valves. 
Specification  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

The  New  South  Wales  Department  of  Public  Works,  Sydney, 
require  tenders  by  Aug.  2  for  the  supply  of  turbines  and  generators  for 
the  Barren  Jack  hydro-electric  development. 

Tenders  are  required  (by  Aug.  15)  for  the  supply  of  an  electric  Uft 
in  the  Kasr-el-Aini  Hospital,  Cairo.  The  specification  (in  French)  can 
be  inspected  at  35,  Old  Queen-street  (Room  50),  S.W.I. 

Grantown-on-Spey  Council  requires  tender  by  July  31  for  electric 
lighting  work  in  10  houses.  Specifications  may  be  seen  at  the  office  of 
Mr.  H.  J.  Eraser,  25,  High-street,  Grantown-on-Spey. 

Nuneaton  Corjjoration  require  a  500  kw.  rotary  converter,  trans- 
former and  accessories.  Specifications  from  the  Electrical  Engineer ; 
tenders  to  Chairman  of  Electricity  Committee  by  July  31. 

The  date  for  the  receipt  of  tenders  by  the  New  Zealand  Public 
Works  Department,  Wellington,  N.Z.,  for  electrical  equipment  for  the 
Arthur's  Pass  section  of  the  Midland  Railway  of  New  Zealand  has  been 
extended  from  June  30  to  August  7. 

Bethnal  Green  (London)  Borough  Council  invite  tenders  for  e.h.t. 
and  l.t.  mains  and  roadwork.  Specifications  from  Mr.  H.  W.  Couzens, 
9,  Old  Queen-street,  S.W.  1,  and  tenders  to  Town  Clerk,  Town  Hall, 
Bethnal  Green,  E.C.,  by  July  19. 

Grimsby  Corporation  invite  tenders  (by  August  12)  for  the  supply  and 
erection  of  two  water  tube  boilers,  with  economisers,  fans,  chimney,  &c., 
a  3,000  kw.  high  pressure  turbo-alternator  and  condenser  plant.  Speci- 
fications from  the  borough  electrical  engineer,  Lieut. -Col.  W.  A.  Vignoles, 

Tenders  are  invited  by  the  Commonwealth  of  Australia  for  the  supply 
and  erection  of  gal.  iron  and  gal.  steel  stranded  wire  (by  August  17),  for 
copper  jointing  sleeves  (August  21)  and  for  porous  cells  and  outer  jars, 
bronze  wire  and  covered  and  braided  wire  (by  August  13). 

Tenders  are  also  invited  (by  Sept.  7)  for  supply  to  the  Po.stmaster- 
General's  Department  Commonwealth  of  Australia  of  telephones  and 
cable  (Schedules  1,634  and  1,635).  Tender  forms  from  the  office  of  the 
High  Commissioner,  Room  406,  Australia  House,  Strand,  London,  W.C. 2. 

In  connection  with  the  Waikato  electric  power  supply,  tenders  are 
required  for  the  sujjply  and  deHvery  c.i.f.  Auckland  of  2,400  pin  insu- 
lators suitable  for  a  line  operating  at  66,000  volts.  Tenders  to  the  Sec- 
retary, Public  Works  Tenders  Board,  Wellington,  by  July  31. 

The  New  South  Wales  Government  Railways  &  Tra^iways 
Department  require  tenders  by  August  4  for  two  1,000  kw.  rotary 
converters,  six  365  kw.  s.  phase  transformers  and  two  blower  sets  ;  oi 
(alternatively)  two  1,000  kw.  rotary  converters  and  two  three-phase 
oil-insulated  self-cooled  transformers.  Specifications  from  the  Chief 
Electrical  Engineer  for  Railways. 

Tenders  are  required  (by  Aug.  3)  for  the  supply  and  erection  at  Perth 
(W.A.)  of  326  accumulators  (in  accordance  with  Schedvde  W.A.  668), 
and  also  (by  Aug.  2  and  5  respectively)  for  (a)  aluminium  sheet,  brass 
rod,  &c.  (schedule  769)  and  (b)  platinum  wire,  gold  and  sih'er  wire,  &c. 
(schedule  768),  for  the  Australian  Commonwealth,  Postslaster- 
General's  Department,  New  South  Wales.  Forms,  &c.,  from  the 
High  Commissioner,  Australia  House,  Strand,  London,  W.C,  2. 

Blackpool  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  water-tube  boilers,  superheaters,  economisers  and  mechanical 
stokers,  &c.  ;  two  induced  draught  plants  with  steel  chimney's,  fans,  &c., 
and  coal  lioppers  and  coal  and  ash  elevators  and  conveyors.  Specifica- 
tions from  the  borough  electrical  engineer  (Mr.  Charles  Fumcss),  West 
Caroline-street,  Blackpool,  and  tenders  to  the  chairman  of  the  Electricity 
Committee  by  Aug.  27 


Northampton  Council  has  accepted  the  tender  of  Dick,  Kerr  &  Com- 
pany for  four  tramcars  at  £3,407  each. 

Walthamstow  Tramwaj's  Committee  has  placed  an  onler  with  the 
Elcctromobile,  Ltd.,  for  an  electric  tower  waggon,  at  £1,351. 

Runcorn  L^rban  Council  has  accepted  the  tender  of  the  Mersey  Power 
Company  for  the  electric  lighting  of  the  public  lamps  at  £205. 

West  Ham  Electricity  Committee  has  placed  an  order  with  the  British 
Thomson-Houston  Company  for  new  feeder  panels,  &c.,  at  £9,344, 

London  County  Council  has  accepted  the  tender  of  Bolckow, 
Vaughan  &  Company  for  the  supply  of  5,500  tons  of  track  rails  and  fasten- 
ings, at  £154,747. 

Johannesburg  ^Municipal  Council  has  placed  an  order  with  the 
Griffin  Engineering  Company  for  an  "  Orwell '"  electric  vehicle,  with  set 
of  spares,  &c.,  at  £2,832. 

Hampstkad  Borough  Council  has  accepted  tlie  tender  of  Sir  J.  P. 
Payne  (Tallwey.  Brown  &  Comiiany,  for  the  su])i>ly  and  erection  of  elec- 
trical equipment  for  house  refuse  disposal  at  the  West  Hampstead  Goods 
Yard,  at  £1,264,  and  that  of  Lcyland-Tatnell  &  Company  for  the  supply 
of  two  second-hand  'M  ton  electric  vehicles  for  dust  removal. 
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Marylebone  (London)  Borough  Council  has  acceptefl  the  tenfler  of 
W.  H.  Allen,  Son  &  Co.,  for  four  35  h.]).  motors  and  switehgear  at  £2,793  ; 
that  of  Alton  &  Co.  for  water  pipes  and  valves  at  £1 ,8.50  ;  that  of  G.  &  J. 
Weir  for  two  turbine-driven  rotary  jfumjjs  at  £1,179  ;  and  that  of  the 
British  Insulated  and  Helsby  Cables  for  generator  cables,  &c.,  at  £278. 

Stepney  Eleetrieity  Committee  has  aeecipted  the  following  tentk-rs  : 
W.  T.  Henley's  Telegraph  Works  Company,  110  yd.s.  Oo  and  440  yds. 
0  0.5  cable,  £467,  and  Ih  miles  002r,  and  i  mile  0007  cable,  £859  15s. 
(British  Insulated  &  Helsby  Cables,  Ltd.,  al.so  tendered  at  £474  and 
£873  10s.  less  2i  ])er  cent.)  Sutton  &  Company,  |  mile  3  in.  earthenware 
pipes,  £82  lt)s.  (Doulton  &  Company  tendered  at  the  .same  i>ricfi  and 
VV.  T.  Henley's  Company  at  £9()  U.S.) 

Shoreditch  (London)  Borough  Council  has  accepted  the  tender  of 
the  British  Thomson-Houston  Company  (lowest  tender  received)  for 
e.h.t.  and  l.t.  switchgear  for  Whiston-strect  station  at  £9,210  (or  £9,510 
including  provisional  sum)  ;  and  that  of  the  Metropolitan-Vickers 
Electrical  Company  (lowest  tender  received)  for  e.h.t.  and  l.t.  switchgear 
for  the  Coronet-street  station  at  £1,364  (or  £1,464  including  provisional 
sum).  For  the  former  contract  there  were  nine  tenders,  the  highest 
being  £10,963,  and  for  the  latter  contract  nine  tenders,  the  highest  of 
which  was  £2,230  (exclusive  of  provisional  sum). 

Bradford  Corporation  has  accepted  the  following  tenders — Tram- 
ways department :  Walter  Scott,  Ltd.,  15  tons  steel  fishplates,  £32  10s. 
per  ton  ;  Pease  &  Partners,  10  tons  c.i.  brake  blocks,  £245.  Electricity 
department :  J.  H.  Holmes  &  Company,  meter  testing  generator,  £505  ; 
Yorkshire  Commercial  Motor  Company,  steam  wagon  for  cable  drums 
and  transformers,  £1,300  ;  Stewarts  &  Lloyds,  steam  piping,  £855  ;  Key 
Engineering  Company,  fibre  cable  conduits,  £2,512  ;  Worthington  Pump 
Company,  feed  water  heater,  £240  ;  and  Herbert  Morris,  Ltd.,  two 
liand-operated  overhead  cranes,  £873. 

Barrow  Electricity  Committee  has  accepted  the  following  tenders  : — 
Vacuum  Oil  Company,  engine  oils  :  Briti-sh  Insulated  and  Helsby  Cables, 
copper  wire  ;  W.  T.  Henley's  Telegraph  Works  Company,  joint  boxes  ; 
"Chamberlain  &  Hookham,  meters  ;  Ferranti,  Ltd.,  prepayment  meters  ; 
W.  R.  Thornton  &  Sons,  half-watt  lamps  ;  Doulton  &  Company,  earthen- 
ware pipes  ;  E.  Last  &  Son,  wood  casing  ;  Dussek  Bitumen  Company, 
bitumen  ;  Tudor  Accumulator  Company,  battery  inspection  ;  Daven- 
port Engineering  Company,  two  250  kw.  restacking  cooling  towers  ; 
■and  Bruce  Peebles  &  Company,  two  250  kw.  motor  converters  (£4,812). 

The  following  tenders  have  been  accepted  by  Manchester  Corpora- 
tion : — Tramways  Committee. — F.  Smith  &  Company,  trolley  wire, 
United  States  Steel  Products  Company,  tramway  fishplates.  Water- 
works Committee  (for  Thirlmere  hydro-electric  installation). — Lancashire 
Dynamo  &  Motor  Company,  dynamo  and  switchboard,  motor  generator 
And  switchboard,  and  motors  ;  D.  P.  Battery  Company,  storage  battery  ; 
Whipp  &  Bourne,  switchboards  ;  Brook,  Hirst  &  Co.,  starting  panels. 
Elertricity  Committee. — Callender's  Cable  &  Construction  Company,  cable 
laying  ;  Ferguson,  Pailin,  Ltd.,  and  Whipp  &  Bourne,  knife  switches  ; 
Whipp  &  Bourne,  extensions  to  balancer  board  ;  Richardsons,  West- 
garth  &  Company,  8,000  kw.  to  10,000  kw.  turbo-alternator  and  con- 
densing plant. 

Personal  and  Appointments. 

Mr.  G.  D.  Brock,  F.I.C.,  has  been  appointed  chief  chemist  to  the 
British  Aluminium  Company. 

Mr.  Ernest  Barker,  M.A.,  of  New  College,  Oxford,  has  been  appointed 
'Principal  of  King's  College,  London. 

Dr.  T.  M.  Lowry,  D.Sc,  F.R.S.,  has  been  appointed  professor  of  phy- 
:sical  chemistry  at  Cambridge  University. 

Prof.  H.  A.  Lorentz,  professor  of  physics  in  Leyden  University,  has  been 
.elected  an  honorary  fellow  of  the  Royal  Society  of  Edinburgh. 

On  the  8th  inst.,  the  marriage  took  place  at  Holy  Trinity,  Sloane-street, 
Xondon,  of  Lord  Rayleioh  and  Mrs.  K.vthleen  Alice  Cuthbert. 

Mr.  T.  G.  Richardson,  of  Colne,  has  been  appointed  manager  of  West 
Hartlepool  Corporation's  tramways,  at  a  salary  of  £600  per  annum. 

Mr.  C.  Bullock,  managing  engineer  of  the  Vulcan  Boiler  and  General 
Insurance  Company,  has  resigned,  and  Mr.  Frank  H.  Bullock,  deputy 
managing  engineer,  has  been  ai)pointcd  to  the  vacant  position. 

The  Lord  President,  as  President  of  the  Committee  of  Council  for 
•Scientific  and  Industrial  Research,  has  appointed  Dr.  J.  S.  Flett,  F.R.S., 
at  present  Assistant  to  the  Director  in  Scotland,  to  be  Director  of  the 
'Geological  Survey  and  Museum.  Dr.  Flett  succeeds  Sir  Aubrey  Strahan, 
K.B.E.,  F.R.S.,  who  retires  this  month,  when  Mr.  G.  W.  Lamplugh, 
r.R.S.,  Assistant  to  the  Director,  also  retires. 

Bankruptcies  and  L<iqnidations. 

Claims  against  the  Globe  Electric  Company,  Ltd.,  are  to  be  sent  to  the 
liquidator,  Mr.  W.  A.  J.  Osborne,  Balfour  House,  Finsburv-pavement, 
London,  E.C.  3,  by  July  24. 

Lithanode,  Ltd.,  is  being  wound  up  voluntarily  and  Mr.  F.  A.  Bell. 
Billiter  House,  Billiter-strcet.  London,  E.C.  3.  A  meeting  of  creditors 
will  take  place  at  the  offices  of  Messrs.  John  Baker  &  Sons,  Billiter  House, 
Billiter-street,  E.C.  3,  on  July  16. 

At  the  meeting  of  creditors  of  Ivor  James  Hodson  (Dawlish)  and  Basil 
Howard  Newman  (Honiton),  trading  as  Hodson  &  Newman,  electrical 
^engineers.  Queen-street,  Exeter,  it  was  reported  that  the  liabilities  were 
£745,  and  assets  were  estimated  to  j)roduce  £227.  Debtors  attributed 
ifailu;:e  to  want  of  capital  and  bad  trade,  particularly  since  Easter.  1920. 
£oth  debtors  commenced  business  in  July,  1919,  with  a  capital  of  £20. 


Patent    Record. 


SPECIFICATIONS  PUBLISHED. 

The  fMovin?  ahstra:t  f'om  some  of  Ihr  :fe:ification:  re:e>ttty  ;.ublnkti  harie  been 
sfe-.iaWy  cotioOei  by  M'.ss'S,  Miwbush,  E,lis  &  C'^..  Ch.ar'.erei  Pttent  Agents. 
70  ani  72,  Chan-e'y-lane.  London.  W.C. 

W hern: )e'  the  da'e  aopUei  fo'  diners  from  the  da'.e  on  which  the  ap;.'.:'.a':or  wa: 
loigel  at  the  Patent  Office  the  fo'me-  is  given  in  brazketi  afte/  the  title. 

1916  Specification. 

143,272  B.T.-H.  Co.    (C.E.Co.)     Multi-speed  alterniting  current  motors,      i?  i  lo 

1917  Specifications. 

143.580  Clarke.    Directive    wireless   telegraphy.    (12/10/17;     complete   specification 

accepted,  4,2/20  ;   patent  sealed,  4/2/20.) 

143.581  Hammond.    Systems  for   the   transmission  and  reception  of  electro-radiant 
energy.     (28/9/16.) 

(Comprises  means  for  emitting  a  series  of  waves,  means  fcr    •  .  i 

vaves  a  series  of  periodic  modifications  having  a  frequency  ;  -- 

quency  of  Mid  waves,  in  combination  wth  means  for  receivint;  -  ? 

two  elements  tuned  to  respond  selectively  to  said  waves  ans  ■  .'■ 

tively,  and  a  receiving  device  arranged  to  be  controlled  by  ::- 
cessive  action  of  said  elements,  the  system  being  characterised  -  ■  ■  •  .i 

of  said  frequencies  are  substantially  above  the  frequence  of  audibi.ity. 
1918  Specifications. 
143,277  Western     Electric    Co.    &    Polinkowsky.    Machine-switching    telephone 

exchange  systems.     (1,5,18.) 
143.280  Elektro-Matefial  Ges.     Electric  insulation.    (11/4/18.) 
143,583  Levy.     Electrical  transmission,  particularly  applicable  to  radio-telegraphy  and 

telephony.     (4,8/17.) 
143,588  Vickers,  Ltd..  Mackness  &  Broughton.    Systems  for  driving  hoists,  rolling- 
mills  and  electric  locomotives.    (19/12/18.) 

1919  SpecificiTicns. 
123,770  Duveau.     Electric  connectors.    (18/3/14.) 

125.991  National  Carbon  Co.     Machines  for  making  bobbins  for  electric  batteries. 

125.992  National  Carbon  Ck).     Machines  fcr  making  bobbins  for  electric  batteries. 
(10/1/18.) 

130,965  Connecticut  Telephone  &  Electric  Co.     Electron  valves.    (8/8/18.) 

132,492  Benjamin  Electric  Ltd.    Switches.    (13/9  19.) 

133,051  PoHLE.     Means  for  detecting  unauthorised  use  of  incandescent  electric  lamps. 

(28  8/18.) 
135,163  Schenider  &SCHLECEL.     Electric  miner's  lamps.    (9/11/18.) 
135,219  Siemens  &  Halske  Akt.-Ges.     Fix.ng  arrangements  for  electric  measuring 

instruments.     (23/8/18.) 
138,854  Cesaro.     Electric  push-button  switches.    (8/2/19.) 
142,329  Ames.     Magnetic  cores  and  method  of  making  same.    (29/5/19.) 
142,333  Turner.     Electric  relays  and  electric  relay  circuits.    (4/6/19.) 
142,341  Weatherill.     Induction  coils.     (14/6/19.) 
142,343  Hadwen  &  Willis.    ODupling  for  electric  conduxrts  or  for  tubes,  pipes,  shafts,  or 

the  like.     (19/6/19.) 
142,349  Selvatico.     Electric  heating  elements.    (26/6/19.) 
142.363  Pollock  &  McKay.     Arc-welding  generators.     (9/7/19.) 
142,367  Perego.     Protective  transfornner  for  preventing  the  passage  cf  currents  of 

dangerously  high  tension  over  electric  signalling  circuits.  ( 16/7/19.) 
142,371  Western  Electric  Co.  High-frequency  electric  signalling  systems.  (29/7/19.) 
Relates  to  a  method  cf  electric  signalling  wherein  a  high-frequency  carrier  wave  is 
modulated  in  accordance  with  a  law  frequency  signal  wave,  and  the  resulting  energy 
transmitted  to  a  distant  station  where  it  is  received,  and  catising  the  received  waves 
of  carrier  frequency  to  modulate  a  second  carrier  wave  at  said  distant  station,  the 
energy  resulting  from  the  modulation  of  said  second  carrier  wave  being  transmitted 
in  whole  or  in  part. 


Note. 


3,866 
3,879 
3,889 
3,891 
3,914 
3.918 
3.922 
3,979 
3,987 

4.003 
4.010 
4,016 
4.049 
4.058 
4,078 
4.085 
4,104 
4,117, 

4.128 

4,144 

4.172 
4.185 

4.204 
4,214 

4,225 
4,231 

4,239 

4.255 
4.260 
4.273 
4,274 


4.230 
4.292 
4,293 

4,306 
4,351 
4,377 


4,396 
4,411 


4.417 
4,426 


APPLICATIONS  FOR  PATENTS. 

Names  within  parentheses  are  those  of  communicators  of  inventions. 

February  9,   1920. 
Ravenscroft.    Word  counter  and  speed  tester  for  telegraph  circuits. 
Crabtree.    Switches. 

Reyrolle,  Leeson  &  MiRREY.    Time  limit  relays.  &c. 
WoODBURN.     Magnetic  deflectors  for  electric  arcs  in  lamps,  searchlights.  4c. 
Siemens  &  Bolton.     Protective  arrangements  for  alternating-current  circuits. 
B.T.-H.  Co.  &  Clinker.     Electric  measuring  or  indicating  instruments. 
Kearney  &  Quint.     Electrically-operated  diarhragm  horns. 
Graham  &  Morgan.     Portable  electromagnetic  appliance  for  treatment  of  the  hair. 
Dawe.     Electrical  resistance  apparatus. 

February  10.  1920. 
Rutherford.    Carrier  for  electric  lamp  shades,  &c. 
Fennimore.     Electric  lamp. 

Bailey.    Coupling  dynamos,  iic,  to  internal-combustion  engines. 
CODD  &  Martin.     Incandescent  lamps. 
Joseph.     Electric  heating  apparatus. 
KoNiEszsY.     Electric  lamps. 
B.T.-H.  Co.     (G.E.  Co.)     Switches. 

Jones.     Means  for  supply  of  current  to  railway.  &c..  tracks. 
,  4,118,  4,1 19  &  4,120  Pouchain.    Negative  plates  for  accumulators. 

February  11.  1920. 
Garrard,  Railing  &  Wilson.     Electric  starters  and  cut-outs  for  electric  lighting 

plants  employing  internal-combustion  engines. 
Walsall  Hardware  Mfg.  Co.,  Compson  &  Rkad.    Combined  switches  and  wall 

plugs  and  sockets. 
Farrell.    Trolley  pole  heads. 

DiMiTRiEviTCH.    Arrangement  for  receiving  submarine  telegraph  signals,  &c 
B.T.-H.  Co.     (G.E.  Co.)     Electrical  apparatus. 
RouTiN.     Electrical   apparatus  for  indicating   and  rsp«ating»  novements  at  a 

distance.     (3/1  20,  f^rance.) 
Waters.     Electode  holders  for  arc  welding.  &c. 
Akt.-Ges.  R.   Bosch.    Distributing  devices  for  high-tena;on  ignition  machines. 

(9/3/18,  (3<irmany.) 
Automvtic  Engineering  Te_fphone  Co.     Measured  service  devices  for  te  e- 

phone  systems.     (12'J/19,  U.S.) 
RosARio.     Electric  tight  attachment  for  rifles.  Ac. 
Vaure.     Switches.     (20  3  19.  France.) 

MoRRis-AiREY.  Shearing  &  Macrorie.    Wireless  telegraphy  and  telephony. 
&  4,275  Shearing  &  Macrorie.    Transmitters  for  wireless  telegraphy. 

February  12,  1920. 
McClelland.     Electrically  producing  gas  for  engines.  &c. 
WiGLEY.     Electric  overhead  coke  conveyors,  &c. 
Newman.     Machine  for  connecting  tidal.  &c..energ>'  to  mechanical  and  electrical 

energy. 
Waterhouse.     Switches. 
Berry.     Fittings  for  arc,  &c..  lamps. 
Compagnie     Generale     d"Elbctricite.     Portable    electric    lamps.    (27.5  lo, 

France.) 

February  13,  1920. 
Turner.    Wireless  telegraph  receivers. 
Callende.i's  Cable  &  Construction  Co.  &  Hunter.     Protective  arranjpments 

for  electrical  distribution.  &c..  systems. 
Malone.    Trolley  wheel  head  and  bearing  socket. 
Electrical  Contracting  Co.  &  England.     Electrical  device  for  recording  nres 

and  burglaries,  &c. 
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Companies'  Reports,  &c. 

Gener.'VL  Electric  Meeting. 
At  the  annual  meeting  of  the  General  Electric  Company  on  Tuesday, 
Mr.  Hugo  Hirst,  chairman  and  managing  director,  said  it  was  not  possible 
to  convey  in  a  few  short  lines,  such  as  were  usually  attached  to  an  annual 
report,  a  very  clear  conception  of  the  state  of  flux  and  evolution  through 
which  the  company  was  passing.  The  company  was  a  private  one  up 
to  1900,  and  up  to  the  beginning  of  the  war  private  interests  controlled 
its  destinies,  and  it  was  natural  that  the  expansion  of  the  business  was 
limited  by  the  ambition,  tastes  and  qualifications  of  a  number  of  pro- 
minent shareholders  wlio  were  naturally  extremely  careful.  To  some 
extent  the  company  benefited  to-day  from  that  conservation.  On  the 
other  hand,  it  was  realised  at  the  outbreak  of  the  war  how  backward 
was  the  state  of  the  electrical  industry  in  this  country,  and  how  much 
depended  on  the  foreigner  as  regarded  experience,  processes,  patents  and 
even  materials.  The  cry  to  make  ourselves  independent  arose  from  all 
quarters  and  the  company  realised  that  it  might  have  the  necessary 
qualifications  to  meet  the  country's  requirements.  The  programme  of 
expansion  was  conceived  in  191(>,  and  towards  the  end  of  the  war,  and 
particular!}'  since  the  Armistice  the  real  process  of  expansion  had  been 
going  on.  One  could  not  carry  through  such  a  programme  by  periodic 
large  increases  of  capital  without  great  risks,  but  by  financing  it  with  a 
large  credit  from  the  bank,  such  as  they  had  been  able  to  do  by  just 
drawing  the  money  as  and  when  they  required  it,  and  no  more,  it  was 
possible.  The  man  who  granted  them  those  facilities  in  the  first  instance 
was  the  late  Sir  Edward  Holden,  to  whom  they  owed  a  debt  of  gratitude. 

ExpANSiox  AXD  Development. 
It  would  be  remembered  that  the  comj^any  acquired  some  years  ago 
the  firm  of  Eraser  &  Chalmers,  whose  reputation  for  turbines  and  turbo- 
blowers was  second  to  none.  Provision  had  been  made  for  doubling  the 
output,  and  the  work  was  nearly  completed.  The  mining  machinery 
department  was  also  to  be  considerably  extended.  A  programme  of 
extensions  was  also  being  carried  out  at  Witton,  which  would  double 
their  output  of  electric  plant,  and  before  long  they  hoped  to  double  their 
output  of  electric  lamps.  The  glass  works  at  Lemington  had  been 
largely  extended  and  the  Westlake  automatic  glass-blowing  machines 
which  had  been  installed  would  before  long  ensure  the  much-needed 
ncrease  of  output.  The  fixtures,  accessories  and  heating  and  cooking 
apparatus  works  were  again  showing  an  upward  curve.  The  carbon 
works,  partly  through  importation  and  partly  through  the  arrival  of  the 
gas-filled  lamp,  had  drifted  back  into  their  pre-war  impotence,  but  the 
lamp-black  works  started  as  an  accessory  to  the  carbon  works,  showed 
great  vitality  and  adaptability.  A  similar  progress  could  be  recorded  in 
their  endeavours  to  produce  their  own  moulding  and  insulating  materials. 
The  Pirelli-General  Cable  Works  had  been  extended,  and  considerable 
additions  were  again  in  progress.  Finally,  very  big  extensions  were 
contemplated  of  the  Peel-Conner  Telephone  Works.  The  present  works 
at  Manchester  could  not  be  extended,  and  the  necessary  capital  had  been 
provided  for  erecting  new  Peel-Conner  Works  at  Coventry,  alongside  the 
Magneto  Works  controlled  by  the  G.E.C.  It  was  intended  to  start 
immediately  on  the  construction  of  automatic  exchanges,  a  system  having 
been  secured  which  it  was  hoped  would  meet  with  the  ajjproval  of  the 
authorities. 

Taxation  and  Prices. 
Dealing  with  the  Excess  Profits  Duty,  Mr.  Hirst  described  it  as  nothing 
short  of  an  encroachment  on  capital.  Could  they  charge  their  workmen 
a  rent  on  the  houses  they  had  provided  for  them  that  would  yield  9  or  10 
per  cent,  on  the  present  price  of  cottages  ?  Was  enough  allowed  for 
depreciation,  and  expenses  incurred  in  research  work  ?  He  said,  no  ! 
and  he  asked  how  could  we  compete  with  countries  who  had  wisely  used 
the  profits  made  out  of  us  during  the  war  to  depreciate  their  plants,  build- 
ings and  machinery  to  the  proverbial  shilling  ?  Something  must  be 
done  to  stop  what  was  called  the  vicious  circle.  We  must  produce 
cheaper,  and  that  could  only  be  done  by  producing  more  in  a  given  time. 
The  report  and  accounts  (abstracted  in  our  last  issue)  were  adopted, 
and  the  dividends  set  out  therein  were  approved. 


The  directors  of  the  Clontakf  &  Hill  of  Howth  Tramroad  Company 
have  declared  the  usual  interim  dividend  of  3s.  per  share. 

The  directors  of  the  Telegraph  Construction  and  Maintenance 
Company,  Ltd.,  announce  an  interim  dividend  of  Os.  per  share,  tax  free. 

The  British  Empire  Stekl  Corporation  proposes  to  si)end 
$20,000,000  on  the  development  of  their  iron  and  coal  properties  in 
Canada. 

The  directors  of  the  Dublin  United  Tramways  Comp.a.ny,  Ltd.,  have 
declared  an  interim  dividend  for  half-year  ended  June  30,  at  rate  of  4  per 
cent,  per  annum  on  the  ordinary  shares.  \ 

The  Havana  (Cuba)  Electric  Railway,  Light  &  Power  Company, 
which  has  a  plant  of  three  12,500-kw.  turbine  sets,  has  ordered  two 
new  2.'),000-kw.  Westinghousc  sets,  one  of  which  will  replace  one  of  the 
existing  sets. 

It  was  announced  at  the  recent  meeting  of  the  Erbw  \'ale  Steel.  Iron 
&CoAL  Company,  Ltd,,  last  week  that  a  considerable  exjiansion  of  tlio 
iron  and  steel  dei)artments  had  taken  place  and  additions  had  also  been 
made  to  tlie  electric  generatin.;  station. 

It  \\^s  announced  at  the  meeting  of  the  Burmah  Oil  Company,  I.ti., 
last  week  that  the  directors  were  proceeding  with  the  electrification  of 
the  oilfields  and  other  important  schemes.  It  was,  therefore,  necessary 
to  increase  the  company's  nominal  share  capital. 


The  net  earnings  of  the  Victoria  Falls  &  Transvaal  Poweb: 
Company,  Ltd.  (including  those  of  the  Rand  Mines  Power  Suppljr 
Company),  for  the  quarter  to  March  31  amounted  to  £209,240^before- 
providing  for  taxation  in  South  Africa  and  United  Kingdom. 

The  directors  of  the  Rees  Roturbo  Manufacturing  Co.,  Ltd.,  have 
declared  a  dividend  of  15  per  cent.  (3s.  per  share)  on  the  preference  shares 
for  the  years  1912,  1913  and  1914,  placed  £3,500  for  maintenance  of 
buildings,  &c.,  £1,683  to  bad  debts  reserve,  and  carried  £2,853  forward- 
Messrs.  Mather  &  Platt,  Ltd.,  have  decided  to  issue  210,000  ordinary 
£1  shares  in  order  to  provide  extra  capital  for  the  large  extensions  of 
works  in  progress.  The  directors  have  also  decided  to  recommend  that 
a  number,  not  exceeding  200,000,  of  the  unissued  shares  shall  be  issued 
as  ordinary  shares  to  the  company's  employees. 

The  accounts  of  the  Shropshire,  Worcestershire  &  Staffordshire 
Electric  Power  Company  for  1919  show,  including  £8,137  brought 
forward,  an  available  balance  of  £12,189.  The  directors  propose  to 
place  £1,199  to  reserve  sinking  fund,  to  pay  the  dividends  on  the  7  per 
cent,  and  the  0  per  cent,  cumulative  preference  shares  and  to  carry 
forward  £740. 

For  the  year  ended  July  31,  1919,  the  gross  revenue  of  the  Compania 
DE  Electricidad  de  LA  Provincia  de  Buenos  Ayres  was  £252,630. 
There  was  an  increase  in  total  receipts  (£271,235)  of  19-69  per  cent,  over 
the  preceding  year.  The  total  expenses  in  Argentina  were  £199,291,  an 
increase  of  8-88  per  cent.  The  net  profit  is  £54,691  (against  £40,8.35). 
A  sum  of  £14,841  was  recovered  from  the  Compania  Alemana  Trans- 
atlantica  de   Electricidad. 

The  gross  receipts  of  the  Yorkshire  (Woollen  District)  Electric 
Tramways  Comi^any,  Ltd.,  for  1919  were  £125,161.  After  deducting 
all  expenses,  including  repairs  and  maintenance,  payments  to  local 
authorities,  debenture  and  other  interest,  and  setting  aside  £23,000  to 
renewals  funds,  there  remains  £19,700,  which,  with  £1,978  brought 
forward,  makes  an  available  balance  of  £21,679.  The  directors  re- 
commend a  dividend  on  the  ordinary  shares  at  rate  of  6  per  cent,  for 
the  year,  in  respect  of  which  an  interim  dividend  for  six  months  at  the 
rate  of  5  per  cent,  per  annum  has  been  paid. 

The  net  revenue  of  the  Birmingham  District  Power  &  Traction 
Company,  Ltd.,  for  1919  was  £95,812.  After  deducting  administration 
and  general  expenses,  payments  to  local  authorities,  &c.,  the  surplus' 
was  £67,923,  making,  with  £6,930  brought  forward,  an  available  total  of 
£73,954.  Interest  on  debenture  stock  absorbed  £18,769,  and  after  de- 
ducting debenture  sinking  fund  (£8,294)  provision  for  renewals  (£10,000) 
and  the  dividend  on  the  6  per  cent,  cumulative  participating  preference 
shares  (£8,811),  there  remains  £28,080.  The  directors  recommend  plac- 
ing to  reserve  £1,050  and  a  dividend  on  the  ordinary  shares  at  the  rate  of 
6  per  cent,  for  the  year,  carrying  forward  £4,354. 

The  profit  of  Fuller's  United  Electric  Works,  Ltd.,  for  the  year- 
ended  March  31,  after  providing  for  all  expenses,  amounted  to  £48,045. 
The  directors  propose  to  write  off  £5,400  for  depreciation  on  plant, 
£6,500  for  preliminary  expenses,  to  pay  an  extra  2  per  cent,  on  the 
preference  shares  (making  10  per  cent,  for  the  year)  and  a  dividend  on 
the  ordinary  shares  of  10  per  cent,  (less  tax),  leaving  £8,040  to  be  carried 
forward.  Negotiations  are  still  proceeding  with  the  Inland  Revenue 
regarding  the  liability  for  income-tax  and  excess  profits  duty,  but  the 
directors  are  satisfied  that  the  reserve  and  the  carry  forwaixl  will  be- 
more  than  sufficient  to  meet  the  maximum  liability.  Owing  to  the 
rapidly  increasing  business  and  the  higher  costs  of  stocks  it  will  be. 
necessary  to  raise  further  capital. 

Mr.  Frederick  R.  Simms,  who  presided  over  the  statutory  meeting  of 
the  Simms  Motor  Units  (1920),  Ltd.,  last  week,  stated  that  the  directora 
proposed  to  develop  the  lucrative  accessory  department  of  their  business, 
for  there  were  large  markets  for  their  sparking  plugs,  magnetic  petrol 
gauges,  mechanical  and  electrical  horns,  vulcanisers  and  magneto 
couplings.  At  the  magneto  repair  and  spare  part  departments  over 
100  workers  were  employed.  The  dj^namo  and  electric  motor  repair 
department  had  been  removed  to  larger  premises.  They  were  pro-- 
ducing  in  their  works  more  magnetos  per  square  foot  than  anywhere  in 
this  country.  Their  New  York  branch  office,  established  for  the  export 
of  magnetos  (made  by  the  American  Simms  Magneto  Company  of  East 
Orange,  N.J.),  for  which  the  company  held  the  export  rights,  owing  to 
the  increased  production  of  the  Ameiican  factory,  was  rapidly  becoming, 
an  important  asset  to  the  companj'. 

The  report  of  the  directors  of  the  Chili  Telephone  Company,  Ltd., 
for  the  year  ended  March  31  states  that  the  total  subscribers  at  all  centres 
at  the  end  of  the  year  was  18,789,  an  increase  of  2.(i38  for  the  j'ear.  The- 
total  length  of  lines  in  operation  was  30,734,  an  increase  of  4,633.  The 
gross  revenue  was  £225,011,  a  decrease  of  £11.091.  and  the  total  expen- 
diture (exclusive  of  income  tax)  was  £152.207,  a  decrease  of  £1.746.  The 
net  revenue  (£72,804)  shows  a  decrease  of  £9,345.  The  balance  to  credit 
of  revenue  account,  after  deducting  income  tax,  and  including  £8,511. 
brought  forwanl,  is  £68.560.  An  interim  dividend  of  3s.  per  sharo,  tax 
free,  was  jtaid  in  January,  and  after  carrying  £10.31(i  to  general  reserve- 
and  £12,000  to  reserve  for  renewal  of  plant,  the  directors  now  recommend 
a  final  dividend  of  3s.  i)er  share,  tax  fix>e.  leaving  £19.843  to  be  carried 
forward.  To  enable  the  company  to  acquire  the  telephone  business 
established  in  Antofagasta.  the  capital  was  increased  in  January  last 
by  the  issue  of  11, 0(H)  fully-paid  shares  at  i^ar. 

Mr.  W.  Gascoyne  Dalzeli,  who  presided  over  the  meeting  of  the  S  lUTH 
Walks  Electrical  Power  DisTRnuTiox  Company,  Ltd.,  last  week, 
stat<?d  that  although  45.127.985  units  h.ad  been  sold  during  the  yo;',r,  an. 
increase  of  8,534,082  units  over  1918,  the  company  had  been  unable  t^ 
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earn  the  full  amount  of  interest  on  the  debenture  stock,  and  had  to  use 
about  £2,000  of  the  balance  in  hand  to  enable  it  to  be  paid.  That  was 
due  to  the  harassing  and  uncertain  conditions,  particularly  in  regard  to 
labour.  The  troubles  did  not  yet  ap[)ear  to  be  at  an  end,  as  they  had 
before  them  a  demand  for  a  further  increase  of  £1  per  week  for  workmen 
over  18  years  of  age  and  10s.  per  week  for  those  under  18.  When  one 
contemplated  the  demands  of  the  extremists  in  the  Labour  world  for  the 
confiscation  of  capital,  the  ajijiropriation  of  the  profits  of  successful  com- 
mercial undertakings,  one  could  not  help  thinking  of  the  irony  of  the 
position  of  the  shareholders  of  that  comy)any,  who  subscribed  £600,000 
odd  for  the  establishment  of  an  undertaking  which  had  provided  em- 
ployment for  hundreds  of  workmen  and  paid  some  hundreds  of  thousands 
of  pounds  in  wages,  but  who  had  never  yet,  over  a  iieriod  of  18  years, 
received  one  penny  return  on  their  capital.  There  had  been  a  satisfac- 
tory development  of  the  business,  5,040  additional  horse-power  having 
been  connected  to  the  mains,  bringing  the  total  to  48,3G0  h.p.  Contracts 
had  been  entered  into  with,  amongst  others,  Messrs.  Guest,  Keen  & 
Nettlefolds  for  their  works  at  Cwmbran,  the  Machen  Stone  &  Lime  Com- 
pany, the  Rhymney  Railway  for  their  Caerphilly  locomotive  sheds,  and 
the  Pengam  Colliery  Company,  which  would  add  a  further  material 
increase  to  the  output.  There  was  little  doubt  that  the  company  would 
have  to  consider  the  erection  of  one  or  more  new  power  stations  in  differ- 
ent parts  of  their  large  area. 

In  moving  the  adoption  of  the  report  and  accounts  at  the  -seventh 
annual  general  meeting  of  Crompton  &  Company,  Ltd.,  the  chairman, 
Mr.  A.  A.  C.  Swinton,  F.R.S.,  stated  that  the  past  year  had  in  many 
respects  been  abnonnal.  The  demand  for  the  company's  manufactures 
had  been  quite  unprecedented,  and  they  had  been  obliged  to  decline  a 
good  deal  of  business  which,  had  the  capacity  of  their  works  been  larger, 
they  would  have  been  glad  to  have  undertaken.  The  orders  booked 
during  the  year  showed  an  increase  of  80  per  cent,  over  the  previous  year, 
and  the  unexecuted  orders  in  hand  at  the  close  of  the  year  represented  a 
very  large  amount.  Their  ability  to  secure  business  at  present  was  only 
limited  by  their  capacity  to  turn  out  the  work,  and  he  did  not  anticipate 
any  alteration  in  the  position  for  some  time.  In  view  of  the  increasing 
demand  on  their  manufacturing  capacity,  they  had  been  obliged  to 
extend  their  driginal  programme  for  the  new  buildings  at  Chelmsford. 
Owing,  however,  to  the  difficulty  in  obtaining  material  and  labour,  it 
would  be  some  time  befoi'ethey  secured  the  full  benefit  of  the  expenditure. 

The  effects  of  the  moulders'  strike  had  not  yet  entirely  passed  away,  and 
the  holding  up  of  work  in  hand,  and  the  extra  expenses  entailed  upon  the 
company  in  their  endeavour  to  minimise  the  inconvenience  to  customers, 
had  had  a  very  material  effect  upon  the  year's  profit.  It  was,  therefore, 
with  a  considerable  amounfi  of  satisfaction  that  the  board  was  able  to 
submit  accounts  showing  a  net  available  profit  of  £52,878,  an  increase  of 
about. 37  per  cent.  He  had  previously  spoken  rather  strongly  of  the 
unfairness  of  the  incidence  of  the  excess  profit  duty,  and  it  had  been  a 
great  disappointment  to  the  directors  that  the  Chancellor  should  not 
only  have  reimposed  that  tax,  but  had  increased  it  from  40  to  60  per 
cent,  for  the  current  year.  So  far  as  the  current  year  was  concerned, 
their  trouble  was  not  to  get  orders,  but  to  avoid  offending  customers  by 
their  inability  to  meet  their  demands,  andthat  being  so  it  would  be  agreed 
that  the  directors  were  justified  in  looking  forward  to  a  successful  year. 

The  report  was  adopted  and  a  resolution  passed  removing  the  limita- 
tion of  the  borrowing  powers  provided  by  article  80. 

The  chairman  of  the  Anglo-Portuguese  Telephone  Company,  Ltd. 
(Mr.  H.  Allen)   announced   at   the  annual  meeting  last  week  that  the 
directors  had  recently  succeeded  in  securing  a  Decree  of  the  Portuguese 
Government  which  authorised  them  to  make  increased  charges  to  cover 
the  advance  in  wages  and  working  costs.     The  increase   upon  their 
original  tariff  varied  from  150  to  180  per  cent.,  the  higher  rate  applying 
to  commercial  establishments,  which  constituted  the  greater  part  of 
their  business.     Another  big  increase  in  wages — and  there  had  been 
many  such — came  into  operation  in  February.     After  referring  to  the 
loss  on  exchange,  he  stated  that  the  new  tariff,  even  if  it  did  nothing 
more,  would  afford  them  tem])orary  relief  until  the  substitution  of  the 
measured     or  message  rate  for  the  inequitable  fixed  subscription  for 
large  and  small  users  alike.     A  general  strike  of  their  workmen  and 
operators  broke  out  on  Jan.  14  last,  and  continued  for  nearly  nine  weeks. 
The   strike    was   due    to   jirofessional    labour   agitators.     The    deluded 
workers  lost  nine  weeks'   wages.     Tiu\v  were  now  concentrating  their 
efforts   largely   on    the   extension   of    their  exchange   accommodation, 
which  was  sadly  behind  the  requirements  of  the  times.     For  the  new 
Central  Exchange  in  Lisbon,  which  was  intended  to  have  an  ultimate 
capacity  of  20,000  lines,  they  had  found  a  splendid  site  in  the  business 
centre  of  the  city.     They  were  getting  on  with   the  plans   and   speci- 
fications.    The  material  for  the  extension  of  the  switchboard  in  the 
Norte  Exchange  was  being  installed  by  their  staff.     The  building  to  give 
still  further  switchboard  accommodation  was  also  well  in  hand.     The 
only  permanent  solution  of  their  difficulties  was  to  be  found  in  an  en- 
tirely new  central  exchange.     The  number  of  calls  passing  through  the 
company's  exchanges  last  year  was  ;}8.\    millions,   an  increase   of  3.V 
millions  over  the  number  in  the  previous  year.     Although  no  arrange- 
ment had  yet  been  arrived  at  for  taking  over  the  Government  trunk 
lines,  the  service  of  which  continued  to  be  most  unsatisfactory,  steps 
were  in  contemplation  under  which  the  company  would  be  enabled  to 
introduce  wireless  telephony  for  linking-up  Lisbon  and  Oporto  with  the 
other  important  towns  of  Portugal.     Tlie  final  dividend  of  4  per  cent, 
would  make  7  per  cent,  for  the  whole  year,  following  upon  four  ""  war" 
dividends  of  6  per  cent.     Prior  to  that  tiiey  regularly  paid  8  per  cent. 

The  report  of  the  British  Thoms^on-Houstox  Company.  Ltd.,  for 
1919  states  that  the  works  at  Rugby,  Coventry  and  Willesden  have  been 


maintained  in  good  condition.     At  Rugby  a  number  of  exteiuions  wer» 
begun,  but  their  coriifiletion  ha«  been  delayed  by  varioiu  caoaes.     At 
Wille.sden  a  new  building  is  practically  complfct«f<l  which  will  considerably 
mcreasf!    manufa/.turing    fa/.'ilities.     The    company    ha**    purchased    a 
property  at  Bla/kheath,  near  Birmingham,  which  will  U-  known  ae  the 
company's  '"  Birmingham  \Vork.s.'     On  the  proi>^rty    aiymt  70  acns) 
there  are  several  suttabb  buiidingn  with  an  aggn-^/at-r  fimtr  area  of  about 
2.50,000  sq.  ft.,  and  plana  are  in  hand  for  the  erction  of  further  buildings. 
The  years  profits,  after  deducting  all  exfjen*--)  and  <  har_'<-i,  other  than 
interest  on  debentures  and  loamt,  and  after  making  pp<visirm  for  i^i- 
matec'  war  taxation,  were  £412,4^.0.     Adding  £I.V), »<♦;:{  »y        '     '      .ml 
and  deducting  £134,2:{0   for  interest   on  deb-ntur/--*    a  the 

directors    recommend    that    there    be    appn<[iriated    f'^r     .   ...      .....  ,rm, 

reserves  and  adjustments  £220,602  and  to  carrj'  forwarl  titt^A'M.  The 
capital  reserve  account  has  been  increa9e<i  from  £2 i'>, ■'>.'>■'>  to  £251,772, 
and  the  directors  recommend  that  dividends  be  declared  payable  out  of 
this  reserve  as  follows  :  In  full  payment  of  the  aecuniulated  dividends 
on  the  preference  shares,  £210,(J(XJ  ( being  £o  .'m.  per  £1U  share) ;  and  to  the 
ordinary  .shareholders,  £40,fKKJ  (being  £1  per  £10  share).     It  is  prop<j9ed 

to  capitalise  this  £2.50,000  and  to  is-'!    '■•" '     -' "•  >    -      '     -hat 

amount  to  the  shareholders.     It  is  |-  .lal 

to  £4,000,000  in  £1  .shares,  of  whifh   L-'  »re3 

and  £2,000,000  preference  shares.    The  preference  shares  wiii  be  entitled 
to  cumulative  dividends  at  the  rate  of  7  fx?r  cent,  per  annum. 

By  a  contract  with  the  International  General  Electric  Company,  the 
territorial  and   patent  rights  of  the  company  have  been  extended  for 
a  long  period  of  years.     Much  closer  relationships  h  '       '  'ab- 

lished  between  the  company  and  the  Compagnie  f  Ki- 

ploitation  des  Procedes  Thomson-Houston  (of  Pai.  ,    ...    „    .......4   a 

number  of  the  shares  of  that  company.  They  have  alio  acquired  an 
interest  in  the  Socit'tc  d'Electricite  et  de  Mecanique  (Procedes  Thomson- 
Houston  &  Carets)  of  Belgium.  Several  of  the  directors  of  this  company 
are  also  on  the  boards  of  the  French  and  Belgian  companies. 

In  moving  the  adoption  of  the  report  of  the  Alcminium  C<jrporatio>", 
Ltd.,  at  the  meeting  on  the  30th  ult.,  Mr.  S.  G.  Bibby  stated  that  the 
profit  for  the  three  years,  before  deducting  debenture  and  loan  interest 
was  £129,956,  or  an  average  of  just  over  £43,0W  per  annum.  That 
enabled  them  to  pay  the  preference  dividends  and  £30.iXMJ  would  bo 
plcU3ed  to  a  reserve  account  for  special  depreciation.  A  sum  of  £331,436 
had  been  expended  during  the  past  three  years  in  additional  works, 
including  the  construction  of  the  LIugwydam  and  work  on  the  construc- 
tion of  the  Cowlyd  dam.  The  latter  had  reached  the  stage  when  the  con- 
crete-core wall  was  above  ground  level.  They  had  also  constructed  at  Dol- 
garrog  a  large  extension  of  their  rolliYig  mill ;  a  new  recasting  shop  had  been 
erected  and  the  area  of  the  works  very  considerably  increased.  A  new 
1,200  kw.  3-phase  alternator  and  switchboard,  with  direct  coupled 
exciter,  had  been  installed,  together  with  a  34,(:mXI  volt  transformer  and 
other  plant.  After  referring  to  the  conversion  of  the  share  capital  and 
their  interests  in  other  companies,  Mr.  Bibby  stated  that  during  the 
period  under  review  an  opportunity  occurred  for  the  purchase  by  the 
company  of  the  controlling  interest  in  the  North  Wales  Power  and 
Traction  Company.  That  company  was  really  the  parent  company  of 
the  Aluminium  Corporation.  The  two  companies  were  working  to  some 
extent  in  opposition,  and,  bearing  in  mind  the  fact  that  the  two  stations 
were  connected  by  a  20,000-volt  transmission  line,  they  would  easily 
perceive  the  great  advantages  of  the  amalgamation.  The  Chainnan 
(Mr.  Clark)  generously  found  the  amount  required  for  the  purchase 
and  accepted  first  debentures  in  the  North  Wales  Power  and  Traction 
Company.  Since  the  purchase  new  machinery  had  been  installed  in 
both  power  stations,  the  transmission  line  had  been  strength- 
ened, and  they  were  now  working  in  unison  to  the  advantage  of  both 
companies. 

In  conjunction  with  the  North  Wales  Company,  they  had  latere  pos- 
sibilities in  regartl  to  the  sale  of  electrical  energy  to  towns,  quarries  and 
other  industries,  in  addition  to  their  owni  consumption.  The  Boa nl  felt 
that  there  was  every  prospect  of  being  able  to  pay  a  dividend  on  the 
ordinary  shares,  provided  the  necessary  developments  could  be  carried 
out ;  that  meant  further  heavy  exixMuliture  oi\  capital  account.  New 
dams  to  conserve  the  nxinfall  must  li^  const. \tctod.  further  pipe  lines  were 
needed  and  a  new  power  house  must  be  built.  Theirs  was  the  only  high- 
pressure    hydro-electric    scheme    in    operation    in     England    or    Wales. 

In  conjunction  with  their  interest  in  the  North  Wales  Power  and 
Traction  Company,  they  weiv  arranging  to  use  a  portion  of  their  elec- 
tricity for  public  supplies,  and  had  in  hand  at  prvicnt  the  construction 
of  a  high  voltage  tran.^inission  line,  conntvting  their  works  at  Dolgarrog 
with  the  towns  of  Colwyn  Bay  and  Llandudno. 

Although  the  production  of  aluminium  had  U-en  grt>atly  incn^ased 
during  the  war,  the  demand  had  kept  pa<'e  with  the  supply  and  th<>\  had 
found  no  difficulty  in  disposing  of  their  output.  Their  rL>lling  mill  had 
been  of  great  importance  and  had  enabled  them  to  widen  their  sphere 
of  operations,  both  in  this  country  and  India,  and  in  other  parts  of  the 
world.  The  chief  dithculty  of  the  outlook  was  the  question  of  supplies 
of  raw  matorial.  The  fn>ight  market  showed  signs  of  easiug.  but  the 
costs  of  production  had  lx>en  considerably  increased  by  the  continuous 
rise  in  wages,  coupled  with  the  riHluction  of  working  hours  and  cost  of 
coal.  It  was  now  a  question  whether  wages  have  not  r.>ju>hed  their  eco- 
nomical limit  and  one  could  only  trust  that  labour,  which  had  generally 
proved  very  sound  at  the  con\  would  realise  that  before  serious  harm 
was  done  to  the  industry  of  the  country.  There  was  a  possibility  of  the 
French  Government  phu-ing  an  export  duty  on  beauxite.  in  which  case 
they  would  be  obliged  to  interest  themselves  in  the  considerable  deposits 
of  the  ore  knowni  to  exist  in  the  British  Empire. 


98 


THE  ELECTRICIAN. 


July  16,  1920. 


NeM^  Gompanies. 


BANKSIDE  FINANCE  &  INDUSTRIES,  LTD.  (168,918)— Private  com- 
pany. Reg.  July  9.  capital  £250,000  in  £1  shares,  to  carry  on  the  business 
indicated  by  the  title  and  that  of  dealers  in  and  managers  of  lands, 
buildings  and  hereditaments,  constructors  of  electric  power  stations, 
warehouses  and  shops,  contractors,  engineers,  electricians,  &c.  The 
subscribers  are  J.  B.  Braithwaite  and  J.  C.  Bull.  Solicitor  :  W.  Morris, 
17,  Throgmorton-avenue,  E.G. 

ELECTRIC  BRASS  WARES,  LTD.  (108,534)— Private  company.  Reg. 
June  24,  capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  electric 
and  mechanical  engineers,  manufacturers  of  and  dealers  in  electric  cables, 
&c.  First  directors  are  F.  C.  Blackwell,  A.  B.  Gregson  and  J.  Roberts. 
Sec.  :  T.  E.  A.  Killip.     Reg.  office  :    21,  Tempest  Hay,  Liveri^ool. 

A.  H.  HUNT,  LTD.  (168,116).— Private  company.  Reg.  June  9, 
capital  £40,000  in  £1  shares,  to_  carry  on  the  business  of  gas,  electrical 
and  mechanical  engineers,  electricians,  &c.  First  directors  are  :  A.  H. 
Himt  (permanent  director  and  chairman)  and  G.  H.  Hunt.  Reg.  office  : 
H.  A.  H.  Works,  Tunstall-road,  Croydon. 

INDUSTRIAL  ELECTROPLANT.  LTD.  (168,192).— Private  company. 
Reg.  June  11,  capital  £2,000  in  £1  shares,  to  carry  on  the  business  of 
manufacturers  of  and  dealers  in  electric  and  galvanic  machinery,  motor 
cars,  range  finders,  gyroscopes,  dynamos,  cables,  &c.  First  directors 
are  :  F.  Pooley,  F.  G.  Austin,  W.  L.  Wreford,  F.  Greedy  and  H.^  St.  Hill, 
Maudsley.     Reg.  office  :   34,  Broadway,  Westminster,  S.W. 

MIDLAND  COUNTIES  ELECTRICAL  ENGINEERING  COMPANY,  LTD 
(168,549). — Private  company.  Reg.  June  24,  capital  £3,000  in  £1  shares, 
to  take  over  the  business  of  electrical  engineers  and  contractors  carried 
on  at  Smethwick  as  the  Midland  Gounties  Electrical  Engineering  Co. 
Reg-  office  :  136,  Sandon-road,  Smethwick,  Staffs. 

NEWCASTLE  ELECTRICAL  &  MOTOR  ACCESSORIES,  LTD.  (168,103.)— 
Private  company.  Reg.  June  8,  capital  £5,000  in  £1  shares,  to  carry  on 
business  as  indicated  by  title.  First  directors  are  :  W.  E.  B.  Dove, 
J.  Cowper  and  T.  Sloan  ;  manager,  G.  G.  Gorrill.  Reg.  office  :  39, 
High  Bridge,  Newcastle-on-Tyne. 

SEAL  COMPANY  (LONDON),  LTD.  (168,953).— Private  company.  Reg. 
June  2,  capital  £1,000  in  £1  shares,  to  manufacture,  install  and  deal  in 
electrical,  chemical  or  electro-chemical  or  mechanical  and  other  articles 
and  apparatus.  First  directors  are  F.  H.  Brewerton,  R.  S.  Atherstone 
and  F.  A.  Eraser,  Solicitor :  G.  0.  White,  31,  Great  James-street, 
Bedford-row,  W.C. 

SINCLAIR,  PAGET  &  COMPANY,  LTD.  (168,209).— Private  company. 
Reg.  June  11,  capital  £2,000  in  £1  shares,  to  take  over  the  business  of 
electricians,  electrical  engineers,  &c.,  carried  on  by  G.  F.  A.  Paul.  First 
directors  are  :  W.  P.  St.  John,  G.  F.  A.  Paul  and  L.  Lambert  (secretary). 
Reg.  office  :   8,  New  Inn  Yard,  Shoreditch,  E. 

STEWART,  THOMPSON  &  PATRICK,  LTD.  (168,596)— Private  company 
Reg.  June  25,  capital  £3,000  in  £1  shares,  to  take  over  the  business  of  an 
electrical  and  mechanical  engineer  carried  on  by  S.  R.  Thomson  as 
"  Stewart  Thomson  &  Son."  First  directors  are  S.  R.  Thomson  (manag- 
ing director),  T.  A.  Patrick,  R.  B.  Kilgour  and  E.  R.  Patrick.  Reg. 
office  :    10  and  12,  Hart-street,  Liverpool. 

WELDRICS.  LTD.  (168,838).— Private  company.  Reg.  July  6, 
capital  £3,000  in  £1  shares,  to  adopt  an  agreement  with  W.  H.  Boorne, 
Rose  Street  Foundry  &  Engineering  Company,  and  others,  and  to  carry 
on  the  business  of  mechanical  and  electrical  engineers,  metal  workers, 
&c.  First  directors  are  :  A.  W.  Bullivant.  S.  H.  Gordon  and  W.  H. 
Boorne.  Reg.  office  :  Bush  Lane  House,  Bush-lane,  Cannon-street, 
E.G.  4. 

WOODCROW  GENERAL,  MECHANICAL  &  ELECTRICAL  HEATING, 
ENGINEERING  COMPANY,  LTD.  (168,737)— Private  company.  Reg. 
July  1,  capital  £3,000  in  £1  shares,  to  take  over  the  business  carried  on  at 
High-street,  Stourbridge,  under  similar  name.  First  directors  are  A. 
Pasfield,  E.  Crowther  and  T.  R.  Atkinson. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :— Dinner  to  the  Pioneers  (Full  Report)  ;  "  A  New 
Theory  of  the  Screw  Propeller,"  by  M.  A.  S.  Riach  ;  and  "  The  Con- 
vcrson  of  the  '  Daily  Mail.'  " 

"  The  Cabinet  Maker": — "Furniture  at  the  Empire  Timber  Ex- 
hibition "  ;  "A  Half-year's  Exports  of  Furnishings "'  ;  and  "  The 
Modern  Chesterfield  Frame  and  Its  Treatment." 

"  The  Chemical  Age  "  :— Annual  Meeting  of  the  Sooiety  of  Chemical 
Industry  ;    Special  Ri>j)orts  of  Papers  and  Discussions.     ' 

"  The  Fruit-(Jro\ver  "  : — "  p^conomic  Fruit-growing"  ;  "  Control  and 
Encouraging  Production  "  ;    and  "  The  State  and  the  Land." 

"  The  Gas  World  "  :— "  Installation  Gas  Costs  in  Factories  "  ;  "  The 
Public  and  Wage  Demands  of  Gas-workers  "  ;  and  "  Society  of  Chemical 
Industry  and  Coke  Ovens." 

Journal  ""  :— ■■  Punching    Small    Holes"  ; 
and   ••  The   Outlook   for  Hardware   Ex- 


The    Hardware    Trade 
Electric   Pocket  Lam2)s  " 
porters." 

"  Ways   and   Means  " 


Forty   Years  Ago. 

"^^^     (The  Electrician,  July  17,  1880.) 

Telegraphy  axd  "  Our  Boys." — "  What  shall  we  do  with  our  boys  ?" 
is  a  question  often  mooted  amongst  the  middle  classes,  as  well  as  else- 
where ;  and  on  entering  into  it  more  full}'  telegraphy  as  a  branch  of 
engineering  crops  up  to  be  discussed  as  a  possible  opening  for  a  boy 
having  some  turn  for  mathematics,  chemistrj',  or  mechanics.  When  w'e 
are  asked  our  opinion,  we  are  puzzled  what  to  answer,  for  there  seems  to 
be  a  haze  over  the  subject.  We  do  not  know  exactly  where  to  point  to  a 
good  and  certain  opening  for  a  young  man  on  whom  some  expenditure 
has  been  incurred  to  give  him  something  of  a  scientific  education. 

The  Paris  Fete. — The  municipality  of  the  city  (says  the  "  Standard  " ) 
during  the  fete  had  an  electric  light  in  one  of  the  windows  of  the  Paris 
office  of  that  paper. 

Literature. — "  An  article  from  the  pen  of  Mr.  J.  Laister  of  the 
General  Post  Office,  entitled  the  '  Whitewashing  of  Shylock,'  appears  in 
the  July  number  of  "  Modern  Thought.". — "  The  Civilian." 

Siemen's  Electric  Railway. — As  the  next  meeting  of  the  Iron  and 
Steel  Institute  will,  at  the  end  of  August,  be  held  at  Dusseldorf,  many 
readers  will  have  an  opportunity  of  seeing  this  railway,  which  has  been 
laid  in  that  portion  of  the  Exhibition  Grounds,  near  Krupp's  Pavilion. 

Animal  Electricity. — "  La  Nature  "  gives  the  first  portion  of  an 
illustrated  article  "  On  the  Electrical  Function  of  the.  Torpedo,"  in  which 
the  experimental  researches  of  M.  Marey  in  this  direction  are  referred  to 
at  considerable  length.  M.  Maray  has  arrived  at  the  conclusion  that 
"  The  electricity  in  the  apparatus  of  the  torpedo  and  muscular  work 
are  produced  under  similar  physiological  conditions." 

New  Use  for  the  Telephone. — To  avoid  the  inconvenience  of 
having  to  cut  and  splice  a  telegraph  cable  unnecessarily,  as  when  several 
lie  close  together  and  only  one  is  faulty,  it  is  now  suggested  to  employ 
the  telephone  on  an  auxiliary  parallel  wire,  in  which  the  induction  may 
be  sufficiently  strong  to  enable  the  electricians  in  charge  to  read  the 
signals  which  may  be  sent  into  the  cable,  and  so  identify  it. 

Overhead  Wires. — At  the  last  meeting  of  the  Islington  Vestry  Mr. 
Barton  complained  of  a  very  long  and  unsupported  telegraph  wire  in 
Roman- road.  It  might  snap  and  cause  an  accident  similar  to  that 
which  happened  in  Duncan-street  some  years  ago.  He  wanted  to  know 
if  the  Vestry  had  any  control  over  such  things.  The  Vestry  Clerk  said 
they  had  no  power  to  interfere.  Telegraphs  were  under  the  control  of 
the  Postmaster-General. 
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Salammoniac. — Percwt.llOs.-lOSs,     Copper  Sulphate. — Per  ton  £43 
SuIpAur  (Flowers).— Ton  £18  IDs.       Boric     ^cid  (Crystals).— Per     ton 
„      (Roll  Brimstone). — Per  ton        £74. 

£18  10s.  Carbon  Bisulphide.— Ver  ton  £60 

S%dp^uric    Acid    (Pyrites,  168'^.—     SodiumBichromate. — Perlb.ls.lOid. 
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Rubl)er. — Pira  fine.  Is.llfd. ;  plantation  1st.  latex,  2s.  per  lb. 
Shellac— T.N.  Orange,  690s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henlej-'s  Telegraph  Works  Co. 
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The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.'i.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  tfie  Manager.  Advertise- 
ment copy  and  blocks  shotdd  be  received  on  the  Friday  preceding  dale 
of  publication. 
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Notes. 

More  Electricity  Districts. 

After  having  been  for  some  time  doing  useful  preliminary 
work  in  secret,  the  Electricity  Commissioners  are  now  begin- 
ning operations  in  the  open.  As  already  stated  in  these 
columns,  notices  describing  provisionally  the  boundaries  of 
various  electricity  districts  have  been  issued  (this  is  the  first 
step  towards  reorganisation),  and  in  one  case  the  inquiry  into 
objections  to  the  Commissioners'  proposals  has  been  com- 
menced (this  is  the  second  step).  Within  the  past  few  days 
three  further  notices  provisionally  determining  areas  have  been 
published.  As  will  be  seen  from  the  full  details,  which  we 
publish  on  another  page  of  this  issue,  these  are  referred  to  as 
the  North  Wales  and  Chester  District,  the  Mersey  and  West 
Lancashire  District,  and  the  London  and  Home  Counties 
District.  The  first  of  these  includes  the  counties  of  Anglesey, 
Carnarvon,  Denbigh,  Flint,  Merioneth  and  Montgomery,  a  part 
of  the  county  of  Cardigan  near  Aberystwith,  a  part  of  the 
county  of  Chester  round  Chester  and  Crewe,  and  including 
those  two  towns,  and  a  part  of  the  county  of  Salop  including 
and  in  the  neighbourhood  of  Oswestry.  It  is  an  area  in  which 
the  development  of  electricity  supply  has  not  up  to  the  present 
been  so  extended  as  in  many  other  districts.  It  contains  one 
or  two  municipally-owned  stations  of  no  great  size,  and  also 
the  area  served  by  the  North  Wales  Power  &  Traction  Com- 
pany. As  regards  electricity  supply,  it  may  be  truly  said  that 
its  future  lies  before  it,  for  it  has  great  possibilities  for  agricul- 
tural, electrochemical  and  industrial  work  generally. 


A  Lancashire  Problem. 

The  second  district  is  considerably  more  developed  elec- 
trically than  the  first.  It  includes  Liverpool,  Bootle,  South- 
port,  St.  Helens  and  Warrington,  where  a  good  deal  of  useful 
if  somewhat  unsavoury  industrial  work  is  carried  on.  On  the 
other  side  of  the  Mersey  it  includes  Birkenhead,  Wallasey, 
Kuucorn  and  the  districts  round  them,  where  the  same  remark 
applies,  and  where  great  extensions  in  the  use  of  electricity 
supply  may  confidently  be.  expected  before  long.  These  two 
districts,  together  with  the  S.E.  Lancashire  area,  the  details 
of  which  we  published  the  other  day,  form  together  an  interest- 
ing  geographical   problem,    and    makes   us    wonder    exactly 


what  policy  the  Commissioners  followed  in  determining  the 
boundaries.  It  will  be  noticed  that  the  Mersey  is  not  a 
boundary  of  an  area,  but  passes  through  the  middle  of  two  areas. 
This  may,  perhaps,  be  due  to  a  desire  to  provide  each  area 
with  a  share  of  the  water  of  this  river,  in  the  same  way  that 
certain  of  the  new  States  which  have  sprung  out  of  the  war 
have  been  provided  artificially  with  a  coast  line.  Indeed,. 
we  should  have  thought  it  would  have  been  better  to  form  two 
rather  than  three  areas  out  of  this  district,  and  we'  shall  be 
interested  to  see  whether  any  evidence  on  this  point  is  brought 

forward  at  the  inquiry. 

♦ 

The   London  Area. 

By  far  the  mo.st  interesting  area  ol  the  three,  and  the  one 
round   which   most   controversy   will   rage,   is   that   covering 
London  and  the  Home  Counties.     It  is  roughly  bounded  by 
Windsor  in  the  west.  Tilbury  in  the  east,  Hertford  in  the  north 
and  Eeigate  in  the  south.     It  includes  the  whole  of  the  City 
and  county  of  London,  the  county  of  Middlesex,  and  a  con- 
siderable   portion    of    the    counties    of    Berks.    Buckingham, 
Essex,  Hertford,  Kent  and  Surrey.     It  is  hardly  necess-iry  for 
us  to  describe  to  readers  ot  The  Electrician  the  present  state 
of  electricity  supply  in  this  area.     Some  of  it  is  highly  de- 
veloped,  some   of  it  is  not  developed  at  all.     It   supports 
undertakings    owned    by    rich    companies    and    undertakings 
owned  by  companies  which  are  in  a  very  bad  way  financially. 
It  possesses  municipally-owned  undertakings  which  are  con- 
ducted on  the  most  progressive  lines  and  municipal  under- 
takings which  may  almost  be  said  to  exist  ^ather  than  to  live. 
But  one  thing  is  certain — that  for  the  proper  future  of  electricity 
all  these  opposing  interests  have  got  to  be  brought  into  line 
somehow,  and  in  trying  to  achieve  this  end  the  Commissioners 
have  an  arduous,  but  most  important,  duty  to  fulfil.     And  all 
those  who  see  a  great  future  for  the  electricity  supply  industry 
will  hope  that  their  efforts  will  bring  about  the  desired  end. 


Wages  in  the  Engineering  Trades. 

The  recent  award  by  the  Industrial  Court  on  a  claim  made 
by  the  Trades  Unions  connected  with  the  engineering  industry 
for  an  advance  in  wages  of  6d.  an  liour  is  interesting  for  two 
reasons.  It  marks  a  welcome  change  from  what  has  too  often 
been  the  usual  method  of  awarding  half  the  claim  in  the  hope 
that  the  claimant  will  thereby  be  satisfied  ;  and  it  exposes  the 
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weakness  of  that  jumping-oflt  board  for  so  many  demands  of 
this  kind,  the  index  figures  of  the  increased  cost  of  living 
published  by  the  Board  of  Trade.  According  to  these  figures, 
the  cost  of  living  has  risen  from  130  per  cent,  above  the  1914 
level  in  March  last  to  150  per  cent,  at  the  present  time. 
Actually,  of  course,  the  rise  is  very  much  less,  if  there  has  been 
any  rise  at  ail ;  but,  admitting  that  there  has  been  a  rise,  it 
must  obviously  be  partly  due  to  increases  in  wages,  and 
will  neither  be  counteracted  or  overtaken  by  granting  further 
increases.  A  shadowy  increase  in  the  cost  of  living  is,  in  any 
event,  hardly  a  justification  for  an  actual  increase  in  wages, 
and  is  still  less  a  justification  when  one  direct  result  of  such 
increase  is  a  further  upward  movement  in  the  cost  of  living. 
In  deciding,  therefore,  that  the  claims  for  an  advance  have  not 
been  established  the  Court  have  come  to  a  conclusion  with 
w^hich  every  thinking  man  will  agree. 


Wage  Claims  and  Unemployment 

We  should  not  make  this  statement  if  we  thought  that  under 
present  conditions  workers  in  the  engineering  trades  were  being 
underpaid.  This,  however,  is  not  the  case,  and  it  is,  therefore, 
the  best  policy  to  resist  firmly  all  fresh  claims  until  trade  has 
recovered  from  the  shocks  of  the  ever-recurring  demands  of  the 
past  few  months.  If  this  is  not  done,  business  will  soon 
become  impossible.  As  it  is,  no  firm  contracts  can  be  given, 
no  date  of  delivery  can  be  quoted,  with  the  inevitable  sequel 
that  the  volume  of  fresh  business  is  gradually  decreasing,  it 
being  to  every  one's  interest  to  wait  for  better  times  than  to 
buy  in  a  market  where  the  only  certain  thing  is  the 
uncertainty  that  accompanies  every  operation.  But  the  one 
person  who  cannot  afford  to  wait  is  the  one  person  who  has 
principally  brought  this  state  of  things  about.  For  the  worker 
does  not  appear  to  realise  that  high  wages  are  going  to  be  no 
substitute  for  unemployment,  yet  widespread  unemployment 
can  be  the  only  result  of  the  jDolicy  which  is  at  present  being 
pursued  by  too  many  trade  organisations. 


Quantity  and  Quality 

Wages  are,  however,-  not  the  only  factor  which  must  be 
considered  in  this  relation.  High  wages  accompanied  by  high 
quality  and  good  quantity  of  work  would  be  welcomed  by 
every  progressive  employer.  Unfortunately,  what  occurs  is 
the  very  opposite.  With  every  advance  in  wages  there  seems 
to  be  a  decrease  both  in  the  quality  and  in  the  quantity  of  the 
work  turned  out.  The  present-day  employer  has  been  likened 
to  IssACHAR,  but  even  Issachar,  we  imagine,  had  not  an 
infinite  overload  capacity,  and  with  matters  tending  in  their 
present  direction  it  is  trite  to  say  a  collapse  is  inevitable.  For 
the  moment  eniployment  is  good,  but  there  is  just  that  check 
in  the  flow  of  orders  which  makes  those  who  look  ahead  a  little 
fearful  of  the  futur*^.  It  would  be  well  if  Labour  realised  what 
that  future  must  mean  to  them  if  they  neglect  the  signs  which 
are  clear  to  those  who  have  eves  to  see  them. 


production,  that  they  were  there  all  the  time.  On  such 
occasions  the  best  organisation  is  one  which  does  not  lack 
flexibility,  and  here  again  those  who  were  responsible  for  the 
Western  Centre  \isit  deserve  high  praise.  There  were  unfore- 
seen delays,  caused  sometimes  by  the  superabundant  hos- 
pitality of  the  entertainers,  and  sometimes  by  the  idiosyn- 
cracies  of  the  Welsh  railways.  Yet  somewhere  in  the  back- 
ground the  necessary  adjustments  were  quietly  made,  and  the 
machine  moved  forward  again  with  hardly  a  check.  The 
actual  begetters  of  the  details  of  this  good  work  must  necessarily 
remain  anonymous,  because  they  are  unknown  ;  but.  without 
wishing  to  be  invidious,  the  ultimate  credit  may  be  ascribed 
to  the  members  of  the  Executive  Reception  Committee.  To 
them  the  thanks  of  all  who  took  part  in  the  visit  are  most 
certainly  due. 


The  Possibilities  of  Welsh  Coal. 

It  has  been  said  that  the  occasion  on  which  an  engineer 
will  refrain  from  talking  shop  has  yet  to  be  found,  and  the 
meeting  of  the  Institution  of  Electrical  Engineers  at  the 
Western  Centre  last  week  was  certainly  no  exception  to  the 
rule.  We  overheard  several  conversations  on  highly  technical 
topics  apart  from  the  one  reported  by  Mr.  Llewellyx  Atkin- 
son on  another  page  of  this  issue  ;  while  Mr.  Roger  T.  Smith 
took  two  opportunities  to  urge  that  electrical  engineers  should 
use  small  Welsh  coal  under  power-station  boilers,  because 
Wales  is  one  of  the  few  districts  that  has  coal  to  spare.  Mr. 
Roger  Smith  has  not  only  done  well  to  bring  this  matter 
forward,  but  has  done  better  in  setting  an  example  in  using 
this  type  of  fuel  in  some  of  his  own  stations.  At  the  moment 
there  is  no  more  important  question  than  that  of  the  proper 
use  of  fuel.  And  there  must  be  no  lack  of  striving,  not  only  tk 
improve  our  present  methods  of  employment,  but  to  enlarge 
the  number  of  substances  which  can  be  usefully  consumed  in 
our  boiler  houses.  In  so  doing  we  shall  not  only  assist  our  own 
development,  but  apparently  also  bring  aid  to  an  industry 
with  which  we  have  always  been  in  close  alliance,  but  which, 
if  Sir  John  Beyxon  is  to  be  taken  seriously,  cannot  be  ex- 
pected to  hold  up  its  head  much  longer. 


A  Successful  Visit. 

A  good  way  of  (Ictcnniuiiig  the  quality  of  a  theatrical 
entertainment  is  by  measuring  how  far  theatricality  is  im])er- 
ceptible  in  its  ])roduction.  If  the  same  meti^od  be  ajjplied 
in  the  case  of  the  Summer  Meeting  of  the  Institution  of  Elec- 
trical Engineers  at  the  Western  Centre,  which  we  hasten  to  add 
was  not  a  theatrical  entertainment,  a  very  high  figure  of  merit 
would  be  obtained.  For  the  very  great  amount  of  work  and 
well-thought-out  organisation  which  must  have  been  expended 
in  carrying  through  the  various  functions  in  so  easy  a  fashion, 
and  in  arranging  for  the  transport  of  so  large  a  body  with 
hardly  a  suspicion  of  a  hitch,  were  .-ertainly  not  evident  on 
the  surface,  thousih  we  knew,  as  we  know  in  a  liiiih-class  stage 


Fuel  for  Motor  Transport. 

Some  useful  work  on  the  question  of  new  fuels,  but  along 
rather  different  lines  from  those  we  have  suggested  above,  is 
already  being  conducted  by  the  Fuel  Research  Board.  In  a 
lengthy  memorandum,  which  has  recently  been  presented  to 
the  Advisory  Council  for  Scientific  and  Industrial  Research, 
an  account  is  given  of  some  work  A\hich  has  been  done  in 
determining  the  suitability  of  alcohol  as  a  motor  vehicle  fuel. 
As  regards  its  efficiency  for  this  purpose  little  is  said,  but,  in 
any  event,  that  is  a  relatively  easy  problem  compared  with  the 
question  of  its  supply.  The  vegetable  substances  from  which 
alcohol  is  obtained  neither  exist  nor  can  be  produced  in  suffi 
cient  quantities  in  this  country  at  ]irices  which  would 
enable  the  product  to  be  sold  on  a  conuuercial  basis  :  and* 
while  this  does  not  apply  in  the  colonies,  the  fact  that  the 
substances  from  which  alcohol  is  obtained  have  a  food  value, 
and  can  therefore  command  a  good  price  at  the  present  time, 
prevent  the  use  of  power  alcohol,  or  rather  render  necessary 
the  discovery  of  some  waste  material  of  little  or  no  value 
apart  from  its  possible  utilisation  as  a  source  of  this  fuel. 
Possible  fields  for  such  an  endeavour  are  to  be  found  in  the 
tropics,  and  research  work  in  this  direction  has  been  instituted. 
This,  however,  is  all  for  the  future,  and,  as  the  Comniitte« 
rightly  point  out.  so  long  as  the  only  raw  materials  imported 
or  home  grown  are  foodstuffs  pow^r  alcohol  cannot  be  pro- 
duced on  an  adequate  scale,  and  other  and  cheaper  sources 
of  power  must  be  looked  for  to  assist  present  needs.       This 
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Kf'eins  a  chance  for  the  electric  vehicle,  which  we  hofX3  the 
electrical  industry  will  b<'  (|uick  to  seize.  Possession  in  this 
case,  as  in  many  othc  rs,  is  worth  a  ffood  deal. 


The  Measurement  of  AC.  Energy. 

The   development  in  electricity  supply    that  may  be  con- 
fidently  expected   during   the   next  few  years  will  mean  not 
only  the  handling  but  the  measurement  of  very  much  larger 
amounts  of  alternating  current  energy  (if  we  may  so  express  it) 
than  has  been  usual  in  the  past,  and  will  impose  on  the  de- 
signers and  makers  of  the  necessary  instruments  certain  prob- 
lems which  either  have  so  far,  however,  not  come  up  for 
solution  or  have  been  skirted  in  some  way  or  other.     The  im- 
portance of  this  fact  is  well  emphasised  by  a  few  sentences  in 
the  report  made  recently  by  the  Superintendent  of  the  Elec- 
trical Department  of  the  National  Physical  Laboratory  to  the 
Director.     He  points  out  that  the  economy  of  turbo-generators 
is  now  tested  by  the  amount  of  steam  used  per  unit  of  electrical 
energy  generated  and  that  the  accurate  measurement  of  alter- 
nating power  and  energy  in  large  quantities  is  therefore  of  the 
highest  importance.     It  is  not  surprismg  to  find  that  a  large 
number  of  instruments  used  in  such  tests  are  received  at  the 
Laboratory  for  calibration,  and  that  the  engineers  of  some  of  the 
largest  generating  stations  are  making  a  practice  of  sending 
their  reference  instruments  to  the  Laboratory  for  the  same 
])urpose.     Unfortunately  the  experience  of  several  years  of 
the  accuracy  obtained  from  instruments  used  for  this  purpose 
shows  that  there  is  often  much  to  be  desired  in  their  perform- 
ance, the  chief  errors  being  due  to  the  properties  of  the  series 
transformers  employed.     We  are  glad  to  learn  that  an  investi- 
gation relating  to  this  apj)aratus  has  been  approved  by  the 
Executive  Committee  of  the  National  Physical  Laboratory, 
and  that  some  preliminary  tests  have  been  made  on  the  sub- 
ject.    We  hope  that  it  will  not  be  long  before  the  Laboratory  is 
able  to  discover  the  reasons  for  the  present  errors,  and  so  in- 
augurate an  era  of  more  accurate  measurement. 


The  Case  of  the  Small  Companies. 

A  QUESTION  of  great  importance  at  the  moment  is  the  future 
of  the  small  electricity  companies.  These  concerns  now  find 
it  even  more  difficult  to  make  both  ends  meet,  and  it  is  evident 
^hat  something  must  be  quickly  done  for  these  poor  starvelings, 
jf'or  the  "  winter  of  their  discontent  "  is  full  upon  them.  To 
vary  the  metaphor,  they  hoisted  the  signal  of  distress  the  other 
day  in  the  Hoiis^  of  Commons,  when  an  "  honourable  and  gallant 
member  "  took  the  Minister  of  Transport  to  task  in  champion- 
ship of  their  cause.  As  usual,  the  reply  was  the  matter  would 
receive  serious  consideration.  This  is  poor  comfort  enough, 
but  we  have  reason  to  believe  that  the  Minister  is  really  doing 
something.  No  one  thinks  all  this  a  mere  cry  of  "  wolf."  The 
facts  are  too  patent.  Some  of  the  companies  are  saying  flatly 
that  they  will  have  very  shortly  to  go  out  of  business  ;  and 
the  number  of  companies  or  undertakings  thus  involved  is 
not  only  large,  but  spreadall  over  the  country.  Some  under- 
takings cannot  cover  even  their  operating  costs.  None  of 
them  has  the  remotest  chance  of  either  getting  fresh  capital 
or  even  raising  debentures.  The  situation  is  bad  for  everyone 
concerned,  and  matters  for  some  time  past  have  slowly  been 
drifting  from  bad  to  worse. 


moral  disaster  of  the  hr.-»t  order.  However,  in  the  Electricity 
Commissioners,  we  have  a  body  of  men  acquainted  with  every 
detail  of  the  industry,  and  lacking  neither  in  initiative  or 
good  will.  The  only  hope  rests  in  them  taking  sjxjedy  action. 
We  understand  that  labour  al.so  i.s  taking  an  intere.st  in  these 
impoverished  companies  from  the  point  of  view  of  wages,  and 
that  Industrial  Council.-;  are  making  repre.sentation.s  to  the 
Ministry  of  Transport  that  relief  should  be  given  to  .such 
undertakings,  .so  that,  at  least,  they  shall  be  able  to  pay  the 
proper  rate  of  wages  obtaining  in  the  industry.  This  Ls,  of 
course,  a  somewhat  oblique  intere.st:  still,  it  i.s  u.seful  in 
emphasising  the  fact  that  the  well-being  of  public  utility 
undertakings  is  a  matter  of  very  widespread  interest  to  the 
whole  communitv. 


Closing  Down   Unthinkable. 

Now,  one  thing  is  unthinkable.  These  undertakings  cannot 
be  allowed  to  shut  down.  The  Electricity  Commissioners 
are  charged  with  the  duty  of  seeing  that  the  electricity  supply 
of  the  country  is  not  only  maintained,  but  increased.  For  the 
new  era  to  be  inaugurated  the  shutting  down  of  under- 
takings here  and  there  throughout  the  country  would  be  a 


The  Decline  of  Edmundsons. 

If  further  proof  is  needed  of  the  truth  of  these  statements, 
we  need  only  read  the  speech  made  by  Mr.  P.  D.  Tl'CKETT 
at  the  annual  general  meeting  of  Edmundsons  Electricity 
Corporation,  Ltd.  Mr.  Tuckett  said  their  costs  had  long 
.since  doubled,  and  were  now  almost  trebled,  the  coal  and  wages 
bill  having  alone  increased  by  £65,0<XJ  la.st  year,  while  in  the 
current  year  they  were  faced  with  a  further  increase  of  £80,000 
in  these  two  items,  making  a  total  increase  of  over  £250,000 
since  1914.  This  is  really  prodigious.  The  gross  profit  had 
been  reduced  by  £2,773  and  the  net  profit  by  £5,536.  so  that 
to  pay  either  a  preference  or  an  ordinary  dividend  was  impos- 
.sible.  The  obvious  remedy  for  all  this  is  to  raise  the  rates  : 
but  this  the  company  has  been  forbidden  to  do  by  Parliament, 
nor  are  we  sure  that  really  in  the  long  run  it  would  have  the 
desired  effect.  What  is  wanted  is  an  energetic  period  of 
reconstruction,  but  for  this  fresh  capital  is  necessary.  But 
it  is  going  to  be  difficult  to  rai.se  fresh  capital  when  the  probable 
dividend  is  zero  and  6,  7  and  8  per  cent,  can  easily  be  obtained 
elsewhere.  Heroic  measures  would  seem  the  best  ;  but,  like 
persons  in  similar  circumstances,  the  company  do  not  like 
heroic  measures.  It  is  all  very  distressing,  and,  indeed,  forms 
a  sort  of  Ireland  in  the  electrical  industrv. 


Public  Expenditure. 

We  are  at  present  taxed  more  heavily  than  ever  before  in 
the  history  of  the  country,  and,  judging  by  the  rate  of  public 
expenditure,  there  is  small  })rospect  of  any  alleviation  from 
this  burden.  On  the  contrary,  new  Ministries  and  Government 
departments,  with  consequent  large  increases  of  staff  and  new 
financial  obligations,  are  being  created  at  such  a  rupid  rate 
that  fxirther  taxation  will  certainly  have  to  be  imposed  in 
order  to  balance  the  national  budget.  Some  Ministers  appear 
to  act  as  if  there  were  no  limit  to  the  taxable  capacity  of 
citizens,  and  as  if  they  only  existed  to  find  new  outlets  for 
squandering  the  public  money.  Under  these  circumstances, 
we  welcome  the  weighty  protest  against  public  expenditure 
made  bv  16  gentlemen  who  are  prominently  identified  with 
banking,  commerce  and  industry.  Among  the  signatories  to 
this  protest  are  Lords  Cowdray  and  Ixchcape.  Sir  R.  A. 
Hadfield,  Sir  Johx  Dexisox-Pexder.  Sir  R.  V.  Vassar- 
Smith,  Sir  A.  Steel-Maitlaxd,  Mr.  Walter  Leaf  and  Mr. 
W.  Peter  Rylaxus,  names  which  are  familiar  to  our  readers. 
Thev  point  out  that  unless  something  be  done  to  stem  the 
tide  of  public  expenditure  we  may  be  face  to  face  with  a  serious 
financial  and  economic  disaster.  The  Government  are  lea^^ng 
no  reserves  of  taxable  capacity  for  any  national  emergency 
that  may  arise.  The  proportion  of  Government  expenditure 
to  imtional  income  is  several  times  as  great  as  it  was  before 
the  war,  with  the  result  that  a  far  smaller  proportion  is  available 
for  provision  for  old  age,  for  savings  and  business  enterprise, 
while  those  with  fixed  incomes  have  insufticient  margins  for 
food,  clothes  and  rent.     The  Government  appear  to  be  quite 
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-unconscious  of  this.  They  seem  to  be  convinced  that  their 
mission  is  to  think  out  how  they  can  spend  public  money  on 
vast  projects  of  enterprise  and  reform.  The  signatories  have 
therefore  come  to  the  conclusion  that  there  is  no  cure  for  the 
present  state  of  affairs  except  by  appealing  to  the  constituen- 
cies, where  they  propose  to  initiate  a  campaign  for  the  educa- 
tion of  the  public.  The  public  accoimts  are  passed  without 
sufficient  investigation,  and  large  new  projects  are  approved 
with  little  criticism.  The  remedy  for  this  is  to  be  found  in 
greater  pressure  by  the  electors  on  their  legislative  repre- 
sentatives. The  force  of  i)ublic  opinion  must  be  organised 
and  brought  to  bear  upon  members  of  Parliament  to  put  a 
check  upon  the  present  state  of  things.  There  was  never  a 
time  when  the  closest  economy  in  public  and  private  affairs 
was  needed  than  at  present  ;  but  it  is  hopeless  to  preach 
prudence  and  frugality  unless  the  Government  show  us  the 
way,  and  unless  Ministers  are  forced  to  curb  their  desire  to 

waste  public  money. 

« 

Light  Railway  Progress. 

If  the  recently  issued  report  of  the  Light  Railways  Com- 
missioners is  carefully  studied  the  conclusion  will  probably  be 
reached  that  the  heading  of  this  Note  is  a  misdescription. 
Only  fifteen  new  applications  were  received  during  1919,  and 
■during  the  same  period  four  orders  were  submitted  by  the 
Commissioners  for  confirmation,  two  of  which  were  confirmed, 
the  other  two  being  still  under  consideration.  So  that  of  the 
very  small  amount  of  corn  that  goes  into  the  mill  even  less 
comes  out  as  flour.  This  is  all  the  more  extraordinary  when 
the  undoubted  lack  of  transport  facilities  in  this  country  at  the 
present  time  is  taken  into  consideration.  In  many  agricul- 
tural districts,  and  in  not  a  few  industrial  areas,  the  light 
railway,  constructed  with  as  great  economy  as  possible  and 
operated  cheaply  by  electrical  or  other  means,  should  be  of  no 
little  use  in  solving  some  of  the  more  urgent  problems  of  how 
to  get  goods  and  produce  from  where  they  are  made  or 
grown  to  the  consumer. 


The  Standardisation  of 
Tram^^^ay  Material. 

The  question  of  standardising  the  material,  the  fittings  and 
even  the  terms  used  in  engineering  practice  may  be  considered 
from  two  points  of  view.  On  the  one  hand,  there  are  certain 
definite  advantages  to  be  gained  by  adopting  standardisation 
to  a  greater  or  less  extent.  De.signs  are  thereby  simplified, 
manufacture  is  made  easier,  mass  production  is  possible,  all 
of  which  means  a  lower  selling  cost.  Indeed,  it  may  truly  be 
said  that  the  advantage?  obtainable  far  outweigh  any  such 
small  disadvantages  which  may  accrue  owing  to  the  necessity 
of  adapting  standard  material  to  particular  cases. 

The  Old  and  the  New  Industry. 
While  this  argument  is  irrefutable  when  applied  to  an  old- 
established  industry,  where  the  experience  obtained  over  a 
large  number  of  years  has  shown  what  is  b8st>suited  to  the 
operating  conditions,  it  is  doubtful  whether  it  is  equally 
advantageous  in  an  industry  which  has  just  been  started,  and 
wher:',  if  standardisation  is  imposed  too  soon,  retrogression 
rath>r  than  progress  may  result.  We  referred  the  other  day 
to  this  side  of  the  qu-stion  in  connection  with  wireless  tele- 
graph science ;  and  it  is  a  side  which  requires  careful  examina- 
tion. On  the  other  hand,  it  is  equally  certain  that  standardisa- 
tion might  be  applied  to  the  electric  tramways  industrv  to  a 
iar  greater  extent  than  has  been  usual  u[)  to  tlie  present. 


Standardisation  Entirely^Lacking. 
The  report  of  the  Committee  of  the  Municipal  Tramways 
Association  on  Standardisation  of  Overhead  Line  Material 
brings  this  point  out  very  clearly.  The  Committee  was  formed 
on  the  suggestion  of  Messrs.  Brecknell,  Munro  and  Rogers, 
who  pointed  out  the  enormous  number  and  variety  of  sections 
and  sizes  of  trolley  wire  and  the  multiplicity  of  fittings  Avhich 
were  being  manufactured  and  stocked  in  order  to  suit  the 
peculiar  fads  and  fancies  of  the  engineers  of  tramwavs  under- 
takings. They  made  the  very  obvious  comment  on  this  .state" 
of  affairs  that  if  some  standardisation  of  overhead  material 
could  be  agreed  upon  the  delivery  of  fittings  would  be  more 
quickly  made,  and  the  cost  of  them  would  be  materially 
reduced,  as  manufacturers  would  not  then  have  to  stock  the 
large  number  of  patterns  necessitated  by  small  and  varying 
sorts  of  orders  from  separate  undertakings.  With  standard 
fittings  they  could,  moreover,  stock  large  quantities  and  effect 
delivery  at  considerably  reduced  prices.  So  obvious  is  all  this 
that  we  should  hardly  have  thought  it  necessary  to  appoint  a 
committee  to  inquire  into  the  matter  at  all,  except  on  the 
precedent  adopted  by  Government  departments  of  using  a 
committee  as  a  convenient  body  on  to  which  to  shift  respon- 
sibility, and  to  form  an  excuse  for  delay  in  carrying  out  some 
much  needed  reform. 

An  Extraordinary  State  of  Affairs. 

The  Committee,  however,  have  done  well.  They  have  gene 
into  the  question  very  exhaustively,  and  their  report,  as  might 
be  expected,  only  confirms  the  statement  of  Messrs.  Breck- 
nell, Munro  and  Rogers.  Indeed,  it  goes  farther,  and 
shows  what  a  complete  lack  of  anything  approaching 
standardisation  exists.  The  Committee  obtained  a  complete 
description  of  the  trolley  wire  and  fittings  in  use  from  almost 
every  vmdertaking  in  the  country,  and  the  answers  received 
disclose  an  extraordinary  state  of  affairs,  establish  that 
there  is  the  widest  divergence  in  tramway  practice,  and  em- 
phasise the  necessity  for  securing  some  method  of  simplifica- 
tion. As  an  example,  we  may  say  that  it  was  found  that  there 
were  upwards  of  30  different  sizes  and  sections  of  trolley  wire 
in  this  country,  and  that  one  firm  manufactures  as  many  as 
50  different  sizes  of  insulated  bolts,  whilst  another  has  over 
1,000  different  patterns  of  lineears.  The  loss  of  energy  and 
money  occasioned  by  this  lack  of  co-operation  between  tram- 
way undertakings,  a  lack  of  co-operation  which  has  nothing  to 
recommend  it,  must  have  been  so  large  as  to  be  almost  incal- 
culable, and,  seeing  the  unfortunate  financial  condition  in 
which  the  majority  of  these  undertakings  are  at  the  present 
time,  there  is  no  doubt  that  the  sooner  some  steps  are  taken 
towards  improving  this  state  of  affairs  the  better  it  will  be  for 
all  concerned. 

Size  and  Type  of  Trolley  Wire. 

Having  disclosed  this  extraordinary  variation  in  practice, 
the  sub-committee's  next  work  was  to  see  what  could  be  done 
towards  ultimate  standardisation.  They  very  wisely  began 
their  operations  by  attempting  to  lay  down  the  size  and  type 
of  trolley  wire  best  suited  to  operating  conditions  ip  this 
country  ;  and  they  point  out  that,  while  it  is  impossible  to 
lay  down  any  hard  and  fast  rule  regarding  the  size  of  wire 
to  be  used  by  any  particular  tramway  undertaking,  it  would 
be  to  the  advantage  of  the  undertakings  themselves  if  they 
would  adopt  certain  sizes  of  trolley  wire  and  certain  shapes 
in  grooved  wire.  For  by  so  doing  they  would  obtain  the 
advantages  of  quick  delivery  and  lower  costs  for  both  fittings 
and  wire. 

A  detailed  specification  attached  to  the  report  shows  that 
the  sub-committee  apparently  favoured  four  sizes  of  wire — 
namely,  one.  two  .  three  and  four  0  S.W.G..  general  opinion 
indicating  that  one  or  other  of  these  sizes  would  be  the  most 
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suitable  in  tho  lar^o  majority  of  cases.  Tho  quostion  of  the 
best  section  of  (grooved  trolley  wire  to  recorinncnd  was  not, 
however,  so  easy,  and  it  was  only  after  a  large  number  of  tests 
had  been  carried  out  that  a  standard  section  of  grooved  wire 
coj-responding  to  a  standard  wire  gauge  sectional  area  was 
arrived  at.  In  a  similar  way  tlu^  (|Uestion  of  overhead  fittings 
was  also  gone  into.  Dimensions  were  standardised  and 
patterns  and  sam|)les  were  prepared,  so  that  there  is  no  reason 
why  any  tramway  undertaking  should  not  now  employ  material 
of  a  standard  size. 

The  Municipal  Tramways  Association  are  to  be  congratu- 
lated on  the  work  that  they  thus  have  carried  out,  though  it 
need  hardly  be  added  that  it  was  not  before  it  is  time.  It 
seems,  however,  to  have  been  forgotten  that  a  sub-committee 
of  the  British  Engineering  Standards  Association  has  or  had 
this  work  in  hand,  and  issued  certain  standard  specifications. 
We  certainly  do  not  want  two  standards.  That  would  be 
worse  than  none  at  all.  The  best  pro(;edure,  therefore,  would 
seem  to  be  for  the  Association  to  approach  the  British  En- 
gineering Standards  Association,  so  that  this  question  can  be 
tiioroughly  thrashed  out,  and  specifications  prepared  which  will 
not  only  be  in  accord  with  the  engineermg  authorities  ex- 
perience, but  bear  the  impress  of  a  specification  issued 
bv  the  British  Engineerino;  Standards  Association. 


The   Progress    of    the 
N.P.L. 

The  report  of  the  National  Physical  Laboratory  for  the  year 
1919  marks  a  stage  from  which  it  is  convenient  to  examine 
what  this  Institution  has  done  in  the  past  and  what  it  may 
be  ex])ected  to  do  in  the  future.  During  the  whole  of  this 
tinie  the  work  of  the  Laboratory  has  been  conducted  by  an 
Executive  Committee  under  the  chairmanship  of  the  late , 
Lord  Rayleigh,  with  Sir  Richard  Glazebrook  as  director. 
Its  develo])ment  has  been  greater  than  ])robably  any  of  its 
originators  expe(^ted,  and  we  are  glad  to  see  the  just  and 
whole-hearted  tribute  ])aid  in  the  report  which  has  recently 
been  issued  to  the  work  of  these  pioneers.  For  while  it  is 
often  difficult  to  start  an  Institution  of  this  kind,  it  is  always 
still  more  difficult  to  increase  its  usefulness  and  to  ensure 
that  the  work  is  being  not  only  carried  out  efficiently  but 
that  there  is  pro])er  develoi)ment  in  every  branch.  If  these 
conditions  are  not  fulfilled,  rot  must  set  in  and  the  inevitable 
result  nmst  follow. 

Changks  in  Ouganisation. 

But  far  from  having  failed  in  its  missicm  in  any  way,  the 
National  Physical  Laboratory  has  so  increased  in  usefulness, 
not  only  in  th(>  comparatively  limited  sph(>re  in  which  it 
started,  but  in  the  much  wider  field  into  which  it  has  spread, 
that  certain  changes  in  the  organisation  have  become  necessary 
which  we  hope  will  tend  to  increase  its  usefulness  still  further. 

It  is  obvious  that  an  Institution  of  this  kind  cannot  pav 
for  itself,  or  more  plainly  it  cannot  earn  sufficient  income  by 
its  own  efforts  to  carry  out  the  work  which  is  required  of  it. 
We  would  go  further  and  say  that  any  attempt  to  make  its 
earned  income  balance  its  expenditure  should  be  dis- 
couraged. Finance  is  not  everything.  Indeed,  in  the  first 
preliminaries  of  scientific  investigation  it  is  a  factor  which 
should  be  ignored  as  far  as  it  can  I)e  ignored,  which,  un- 
fortunately, is  not  very  far. 

As  is  well  known,  the  National  Piiysical  Laboratory  has 
hitherto  mainly  existed  on  grants  from  the  Gov(>rnment. 
paid  through  the  Royal  Society,  and  though  this  arrangement 


has,  we  believe,  worked  quite  well  it  ha.s  carried  with  it  certain 
disarl vantages,  esj)ecially  .so  far  as  the  staff  i.s  concerned. 
The  past  year  ha.s,  therefore,  marked  the  development  of  the 
method  of  working  the  Laboratory  under  the  financial  control 
of  the  Treasury  as  a  branch  of  tin-  Department  of  Scientific 
and  Iiiflustrial  Research.  We  see  no  reason  why  this  new 
arrangement  should  not  be  a  succe.s.s,  and  we  hofx*  at  lea«t 
the  modified  condition.s  under  which  the  RtafT  will  work  will 
attract  and  keep  the  right  sort  of  worker  m  the  K«rvic»-  of  the 
Laboratory. 

The  Staff  Pf.oBLE.M. 
P\)r  it  must  be  admitted  that  this  que.'tion  of  staff  is  one 
of  the  highest  importance.  To  carry  out  hi.s  duties  success- 
fully in  this  field  the  worker  must  not  only  pos.se.s»  scientific 
and  technical  equipment  of  the  highest  order,  combined  with 
not  a  little  skill  in  craftmanship,  but  he  must  be  reasonably 
free  from  financial  anxiety.  For  though  poets  may  flourish 
on  a  starvation  diet,  a  scientist  works  best  under  conditions 
which,  while  not  luxurious,  mav  be  justlv  called  comfortable. 
On  other  grounds  low  payment  of  a  staft  (A  this  kin«i  is  had 
])olicv.  For  the  worker  is  attracted  away  by  increa.sed 
remuneration  and  better  prospects,  and  with  him  goes  accumu- 
lated exi)erience  which  it  tak«s  time  to  recover.  While. 
therefore,  the  National  Physical  Laboratory  may  well  form  a 
training  ground  for  research  workers,  it  should  ensure  by  its 
conditions  of  service  that  it  obtains  first  call  on  the  services 
of  its  best  pupils. 

The  Future  of  the  Laboratory. 

The  future  of  the  laboratory  is  not  likely  to  be  less 
interesting  than  its  past.  And  it  is  already  evident  that 
the  work  it  is  now  doing  will  develop  along  two  paths.  In 
the  first  place  there  will  continue  to  be  investigations  of  new 
methods  of  testing  and  the  discovery  of  fresh  means  of 
measuring  ])hysical  quantities.  An  exam])le  of  this  class  of 
work  are  the  investigations  into  possible  new  methods  of 
measuring  alternating  current  power  to  which  we  draw 
attention  in  our  Notes  columns  this  week.  In  tht  second 
])lace  there  will  be  the  heavier  and  heavier  duty  of  proving 
apparatus  which  has  been  made  in  accordance  with  generally 
accepted  designs  and  providing  this  apparatus  with  a  hall- 
mark of  accuracy  and  suitability  for  its  work.  It  cannot 
be  said  that  either  of  these  paths  of  development  is  less 
important  than  the  other.     But  they  are  ditTerent. 

Testing  and  Proving. 
That  being  so,  we  are  glad  that  the  question  which  ha? 
been  raised  from  time  to  time  in  recent  years,  notably  by  the 
Institution  of  Electrical  Engineers,  whether  proving  work 
as  such  should  continue  to  be  undertaken  at  the  Laboratory, 
is  receiving  the  close  eonsideiation  of  the  Oovernment.  and  that 
the  view  of  the  Advi.sory  Council  of  the  Research  Department. 
that  ■■  the  routine  testing  of  ordinary  commercial  products  is 
not,  and  ought  not  to  be.  within  the  functions  either  of  the 
National  Physical  Laboratory.""  is  likely  to  prevail.  In  our 
view  the  Laboratory  itself  should  be  mainly  concerned  with 
what  may  be  conveniently  called  new  work,  and  another 
bodv,  or  bodies,  should  be  formed  for  carrying  out  testing 
of  a  more  or  less  routine  character.  There  is  good  reason 
for  this  :  for  what,  in  our  opinion,  is  the  real  work  of  the 
laboratory  is  greatly  hampered  at  the  present  time  by  the 
necessitv  for  devoting  time  to  routine  operations,  and  on 
the  part  of  the  higher  stafY  by  the  supervision  necessary  to 
see  that  this  work  is  properly  carried  out.  At  the  same  time 
we  feel  that  both  testing  and  proving  bodies  should  work  in 
the  closest  co-operation,  so  that  I)oth  may  take  advantage 
in  the  fullest  tiegree  of  the  knowledge  gained  from  what  the 
other  is  doing. 
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Electric  Winding  Engines  and  Mine  Hoists. 


Bv     H,     H.     BKOUGHTON. 

{Concluded from  page  55.) 


Resuhaiit  Static  Load  at  Drum  Radius.-^For  general  shaft 
friction  an  allowance  will  be  made  of  6  per  cent,  of  the  com- 
bined weight  of  the  loaded  and  unloaded  ski])s.  This  weght 
being  22,0001b.,  it  follows  that  a  force  of  1,3201b.  has  to  be 
exerted  at  the  drum  radius  in  order  to  overcome  shaft  friction 

The  mean  angle  of  inclination  of  the  shaft  being  38  deg., 
and  the  length  of  the  inclined  portion  3,300  ft.,  the  pull  to 
overcome  rope  friction  will  be  about  460  lb.  if  the  angle  of 
friction  is  3  deg. 

To  overcome  shaft  and  rope  friction  a  force  of  1,320  +  460 
=  1,780  lb.  has  to  be  exerted  at  the  drum  radius,  and  this 
force  is  assumed  to  be  constant  throughout  the  wind.  Re- 
ferring to  Fig.  27,  mark  off  along  the  y  axis  a  length  Oa  to 
represent  1,7801b.  to  the  same  scale  as  that  already  used  for 
Fig.  94  (c)  and  (d).  Through  a  draw  a  line  ab  parallel  to  the 
base  Ox. 

At  the  beginning  of  the  wind  the  loaded  skip  is  in  the  inclined 
portion  of  the  shaft.  As  before,  the  mean  inclination  being 
38  dej*.  and  the  angle  of  friction  3  deg.,  it  follows  that  the 
rolling  friction  coefficient,  namely,  tan  3  cos  38,  =  0-04,  and 
the  force  required  at  drum  radius  to  overcome  rolling  friction 
=  16,000  x0'04  =  640  lb.  When  the  unloaded  skip  is  on  the 
incline  the  force  at  drum  radius  to  overcome  rolling  friction 
=  240  lb.  During  the  period  when  both  skips  are  on  the 
incline  at  th(>  same  time  the  friction  force  is  equal  to  880  lb. 
These  several  forces  when  plotted  to  the  base  ab  give  the  line  cd. 

The  pull  in  the  rope  due  to  the  ascending  skip  and  load, 
given  in  Table  IX,  is  next  plotted  on  the  stepped  base  cd,  the 
times  being  taken  from  Table  IX.  "  A"  side,  and  the  resulting 
load  line  is  represented  by  ef,  in   Fig.  27.     Subtract   from  cf 


the  rope  pull  at  every  instant  due  to  the  descending  skip, 
taking  pulls  and  times  from  Table  IX..  and  the  stepped  line  ^r/j 
so  found  represents  the  resultant  pull  at  the  drum  radius,  due 
to  the  ascending  and  descending  skips,  and  to  friction. 

Re-plot  Fig.  2(J  (il)  on  the  stepped  ba.se  gh  (Fig.  27),  and  the 
stepped  sloping  line  ij  represents  the  resultant  static  rope  pull 
l^lus  friction  at  every  instant  throughout  the  wind. 

Accelerating  and  Retarding  Forces. — The  equivalent  masses 
at  the  mean  drum  radius,  namely,  7  ft.,  are  : — 

Motor  armature  =  960x82 -f  7'- j  255 

Drums  and  clutches  =  138,000+7-  2,820 

Sheaves=17,000+72 350 

Ropes  =  2x  4,500  X3-55+32-2  990 

Ascending  skip  and  load=  16,000+32-2     497 

Descending  skip= 6,000+32-2 187 


31.900  lb 


^ 


30.60G/b 


^ 


Data.  ^ 
Rock 10.0001b, 

29  300  lb. 

28.600lb  Skip 6.0001b. 


Shaft.  87£'Vert.,3300'lnc/i'ned 

Rope 3'SSlb.perft. 

Output  per  Hour  .94  Ions 

Max. Speeds ZOOOft.permin 

...    I4ft.diam. 


Total  equivalent  mass  M  6,099 

Mt\  =  Mx  2,000+60  =  33-3M  =203,000 
Mv.,  =  Mx  1,000-60=1 6- 7M  =101,500 
M{i^-v.^  =16-7.¥  =101,500 

The  several  accelerating  and  retarding  forces,  found  by  dividing 
the  change  of  momentum  by  the  time,  are,  therefore  : — 

Initial  acceleration,  14  sec 14,500  lb. 

First  retardation,  8  sec -12,7001b. 

First  and  second  re-accelerations,  7  sec...     14,500  lb. 

Second  retardation,  10  sec —  10,1501b. 

Final  retardation,  18  sec -11,300  lb. 

These  forces  are  added  to  the  static  pulls,  and  the  resulting 
diagram  is  shown  by  a  thick  full  line  in  Fig.  27.  Multiplying 
unbalanced  pull  by  drum  radius  we  obtain  the  torque  on  the 
drum  shaft. 

Poirer  Diagram.- — In  the  case  of  a  direct-coupled  winder  the 
torque  diagram  is  also  the  power  diagram  (to  a  known  scale) 
because 

Torque  in  lb.  ft.  x  Ang.  velocity  in  radians  per  sec. 


H.P. 


Drums 


Fill.  27.     1)i,\(;ua:\i   kok   Mai.ani  kh  Wimhno. 


550 

In  this  example,  the  speed  of  the  drum 
is  45-5  revs,  per  min.,  or  4-77  radians 
per  sec,  and  the  horse-power  is,  there- 
fore, 0-0087  X  torque  in  lb.  ft. 

In  the  case  of  a  geared  winder  a  cor- 
rection has  to  be  made  for  the  efficiency 
of  the  gearing.  Although  the  gear  maker 
claims  an  efficiency  of  98  per  cent,  for 
machine-cut  double-helical  gears,  the 
author  prefers  to  err  oi\  the  safe  side  by 
assuming  an  efficiency  of  95  per  cent. 

When  the  torcpie  on  the  drum  shaft  is 
fositire, 

H.P.  =  0-0087xtor.|ue  in  lb.  ft.+0-95 
=  0-0092  X  torque  in  lb.  ft.  ;    .  (I) 

and  when  the  torque  on  the  drum  shaft  is 
negative, 

H.P.  =0-0087  X  torque  in  lb.  ft.  x  0-95. 
=  0-0083  X  torque  in  lb.  ft.     .    (2) 

By  means  of  equations  (1)  and  (2) 
the  diagram,  Fig.  27,  has  been  converted 
into  a  power  diagram,  Fig.  28,  and  from 
this  the  rating  of  th<»  motor  is  found  to 
be  equal  to  1.025  h.p. 

It  may  be  mentioned,  in  passing,  that 
in  a  winder  specification  it  is  usual  to  call 
for  a  motor  sufficiently  large  to  make  a 
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iiunihcr  of  imlmhuucd   trips  iinrlcr  the  worst  conditions   of      depicted  in  V\ii.  2'.i,  and  the  checkinjz  of  this  diagram  may  he 


loading.  From  the  data  already  t;ivcn  it  is  <i  relatively  eas 
matter  to  determine  the  torcjue  diagram  for  unbalanced 
hoistiiiff  from  full  depth.  'J'lie  liorse-pow(!r-tinie  diaj^ram  is 
found    from    this.     The   diai^ram    for    unbalanced   hoisting;   is 


rzosofp) 


left  to  the  reatier. 

Not  only  is  occasional  unbalanced  hoi.stin;;  called  for.  but 
in  many  cases  it  is  itni)erativo  to  b<;  able  to  wind,  for  inde- 
finite periods,  from  different  levels.  Thus,  in  the  last  example, 
o|»eration  from  two  levels  was  called  for, 
ancj  it  will  be  remembered  that  the  size 
of  the  motor  was  determined  bv  the 
winding'  cycle  from  the  l,fJ<X)-ft.  level. 
We  shall  have  occasion  later  to  di.scu.ss 
tlie  (question  at  greater  lerijith,  but 
those  who  are  conversant  with  the 
princi[>les  underlying  the  ratinp  of 
winder  equipment  will  at  once  realise 
that  in  the  short  cycles  the  startin^r 
period  re|)re.sents  a  high  [>ercentage  of 
the  total  cy^le  ;  and,  as  it  is  during 
starting  that  the  motor  is  most  heavilv 
loaded,  the  rating  for  the  short  cycle 
must  generally  be  higher  than  for  the 
cycle  in  which  the  starting  period  is  a 
small  percentage  of  the  total  cycle. 

In  the  example  under  consideration, 
balanced  lioisting  takes  place  from  the 
foot  of  the  vertical  portion  of  the  shaft. 
We  have  shown  that  for  balanced  hoi.st- 
ing  from  the  bottom  of  the  inclined 
shaft  a  motor  -rated  at  1,025  h.p.  is 
needed.  Referring  to  Fig.  .SO.  the  dia- 
gram is  drawn  by  the  method  alreadv 
explained  for  a  cylindrical-drum  winder 
operating  in  a  vertical  shaft.*  Altera- 
tion of  level  does  not  aiTect   the  mass 


Fig.  28. — Output  Diagram  for  Rating. 


*  The  Electkiciax  Aug.  23,  1918,  p.  354. 


Rope  Diagram 


Fig.  29.— Unbalanced  Winding  from  Fill  Drpth. 
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to  be  set  in  motion,  and  the  equivalent  mass  (W/g)  is,  tliere- 
fore.  6,100  as  before.  Still  kee]>ing  to  a  maximum  speed  of 
2,000  ft.  per  niin.  and  allowing  14  sec.  and  18  sec.  for  starting 
and  stopping,  the  accelerating  and  retarding  forces,  at  the 
drum  radius,  will  be  14,500  1b.  and  -11,300  1b.  res])ectively. 

Since  the  depth  of  the  vertical  portion  of  the  shaft  is  875  ft. 
and  the  ma.ximum  speed  100/3  ft.  per  sec,  it  follows  that  the 


(I860tf>) 


Fig.  ;}(). — Balanced  Winding  in  Vertical  Portion  of  Shaft 


equivalent  full-speed  period  is  875 -f(  100/3)  =  26  25  sec. 
Hence,  actual  full-speed  period  =  26-25  —  |(14-|- 18)=  10-25 
sec. 

The  several  times  are  marked  off  to  scale  along  the  base  Ox. 
Allowing  6  per  cent,  of  the  combined  weight  of  the  loaded  and 


unloaded  skips  for  general  shaft  friction,  th'e  line  ah  is  drawn 
distant  0-()6(16,(i00  +  6,000)  =  1,320  lb.  (to  scale)  from  the 
base  Ox.  The  line  cd  is  drawn  distant  10,000  1b.  (to  scale) 
from  ah.  On  cd  as  a  base  the  rope-line  e\  is  drawn,  the  length 
cc  =  875x  3-55  =  3,100  lb.  (to  scale),  being  the  weight  of  "an 
875  ft.  length  of  rope,  and  the  line  e/  being  bent  to  allow  for  the 
starting  and  stopping  periods.  Adding  the  accelerating  and 
retarding  forces  at  the  beginning  and  end 
of  the  .wind  respectively,  the  diagram  oqhk 
....  Imno  is  obtained.  The  torque  at  each 
of  the  cardinal  points  is  found  by  multiply- 
ing the  unbalanced  pull  by  the  drum  radius, 
and  the  values  may  be  entered  on  the  dia- 
gram, Fig.  30.  Finally,  the  corres])onding 
horse-power  is  found  by  multiplying  the 
positive  torque  by  0-0092,  and  the  negative 
torque  by  0-0083. 

This  has  been  done  in  Fig.  30,  and 
from  the  power  diagram  the  virtual  rating 
of  the  motor  is  found  to  be  equal  to 
1,280  H. p.  Had  the  1,025  H. p.  motor,  which 
is  ample  for  full-depth  winding,  to  be  used 
for  winding  from  the  bottom  of  the  ver- 
tical shaft  it  would  be  necessary  to  reduce 
the  output  from  250  tons  to  about  200 
tons  per  hour. 

Before  proceeding  to  discuss  a  num- 
ber of  outstanding  problems  on  the  theo- 
retical side  of  the  subject  it  is  thought 
to  be  desirable  to  devote  a  certain  amount  of  space  to  a  dis- 
cussion on  matters  connected  with  the  electrical  equip- 
ment and  to  give  descriptions  of  several  typical  electric 
winding  engines.  These  will  be  dealt  with  in  the  next  series 
of  articles. 


The  Evolution  of  the  Goolidge  X-Ray  Tube. 


Few,  if  any,  men  have  left  greater  mark  on  radiology  than  Dr. 
W.  D.  Coolidge,  of  the  General  Electric  Company's  Kesearch  Labora- 
tory at  Schenectady,  N.Y.,  U.S.A.  His  achievements  in  the 
matter  of  the  X-ray  tube  have  reached  an  even  wider  and  inter- 
national circle  ;  and  so  it  was  not  surpi'ising  that  a  large  audience 
fcjiegathercd  at  University  College  on  the  15th  inst.  for  the  address 
wliich  tlie  Rontgen  Society  had  hurriedly  arranged  when  it  learnt 
of  Dr.  ('o()lidge"s  brief  visit  to  this  country. 

Dr.  Coolidije  |)rcfac(id  his  lecture  with  a  glowing  trilnite  to  tht; 
school  of  Enj.,disli  physicists.  It  was,  he  said,  the  pioneer  work  of 
Ci-ookes,  J.  J.  Thomson,  Rutherford,  Richardson  and  others  which 
had  made  the  X-ray  work  at  Schenectady  possilile.  Tht?  C  E.  C. 
Research  Department  was  started  in  a  small  way  in  1{)()2  by  Dr. 
Whitney.  At  the  |)resent  time  it  employs  250  people,  of  whom 
60  are  college-trained  men.  At  Schenectady  thi-y  worlc  co-o])era- 
tively — e\'ery  man  is  aware  what  every  othei-  man  in  the  laboratory 
is  doing,  and  in  this  way  side  issues  of  a  particular  piece  of  research 
are  often  tuiiied  to  account  elsewhere.  Each  man  is  given  a  great 
deal  of  freedom  to  attack  a  problem  in  the  way  that  seems  t,o  him 
best,  and  by  this  means  temperament  and  training  receive  full  scope. 

Turniiif:;  to  the  .\-ray  bull).  Dr.  Coolidge  remarked  that  prouiess 
had  only  been  possible  when  the  art  of  manufacturing  and  working 
tungsten  had  been  mastered.  He  dwelt 'in  consiilerable  detail  on 
the  present  method  of  purifyin-^  and  reducing  ^wolframite,  and  the 
operations  of  sintering  the  powdered  tungsten"  metal  into  blocks 
and  plates  from  which  (Uses  could  be  pr  jiarcd  (when  while  hot) 
suitable  for  the  tarjicts  of  X-ray  l)ull)s. 

The  essential  iivpiirements  of  a  target  in  an  X-ray  bulb  are 

1.  A  hi^rh  iiK-ltinji  point— to  permit  sharp  focussing" of  th(>  cathode 
rays  witiiout  fusing  the  target. 

2.  A  hi<rh  atomic  numi)er— so  as  to  s(>curc  a  large  yield  t)f  X-ra vs. 

3.  A  iii,i;li  thermal  con(hictivity-  to  enable  the  heat  to  be  got  rid  tif. 

4.  A  liiiili  heat  (-apacity  -to  withstand  intense  momentary  dis- 
charges, as  in  diagnostic  work. 

T).  A  low  va|)()ur  pressure  to  avoid  the  metal  beiuu  de|)osite(l  on 
the  walls  of  the  bulb. 

'I\uigst(>ii  is  almost  the  only  commercially  available  metal  which 
adequately  satislies  the  above  retpiiremeuts.      In  the  latest  design 


of  target,  a  disc  of  ^inigsten  is  let  into  a  large  block  of  copper,  care 
beuig  taken  (and  th.J  is  a  matter  which  has  given  much  trouble)  to 
ensure  true  tliermal  contact  between  the  two  metals. 

Having  settled  the  question  of  the  metal  of  tlie  target  the  next 
subject  of  inquiry  was  the  most  suitable  residual  gas.  Nitrogen, 
oxygen,  hydrogen  and  the  rare  ga.^es  were  all  tried  and  found  wanting. 
The  nitrogen  and  oxygen  were  objectionable  in  that  they  combined 
with  the  tiuigsten  when  it  became  heated  ;  and  in  tiie  case  of  all  the 
gases  tlu>  bulb  showed  the  progressive  "  hardening ""  with  which  X-ray 
workers  w  ith  gas  tubes  are  very  familiar.  Tlie  gas  molecules  are 
shot  into  the  glass  walls  of  the  bulb  and  mechanically  trapped  there, 
the  etlect  being  enhanced  if  tiien'  is  much  metallic  deposition  on 
the  walls.  Furthermore,  with  heavy  discharges  the  glass  stem  round 
the  cathode  gets  very  hot  and  is  apt  to  crack.  This  can  be  cured  by 
immersin<f  the  bulb  in  oil.  The  aluminium  cathode  is  also  liable  to 
melt,  but  this  may  be  remedied  by  substituting  tungsten.  These 
several  features  of  a  gas-bulb  each  eontril)Ute  to  tlie  "  crankiness  "" 
w  hich  source'  the  dispositions  of  UNinv  of  tlie  earlier  X-ray  workers  I 
The  elTects  are  ail  actuated  by  the  positive-ions  produced  in  tlie  gas 
by  the  discharge  ;  and  Dr.  Coolidge  and  his  co-workers  came  to  the 
conclusion  that  salvation  lay  only  in  as  elVectivc  removal  as  possible 
of  all  the  gas.  This  agreed,  it  at  once  became  necessary  to  look  for 
another  method  of  generating  cathode  rays,  and  Dr.  (\K)lidt:e  turned 
to  the  work  of  I'rof.  Richardson  and  afterwards  Dr.  Laniimuir  for 
(piantitative  data  on  the  well-known  emission  of  electrons  from  hot 
luctals.  Many  technical  difliculties  had  to  be  overcome  ;  and  the 
present  cathode  takes  the  form  of  a  flat  tungst«Mi  s])iral  (heated  by  a 
subsidiary  current)  mounted  within  a  focussing  l)owl  of  molybdenum, 
the  relative  positions  of  the  two  and  their  distance  from  the  target, 
controlling  the  sliar])ness  of  focussing  of  the  cathode  rays,  and  with 
it  the  delinition  of  the  X-ray  jjhotoijraphs. 

Besides  the  main  outi)ut  of  X-rays  from  the  focus  theiv  is  a  good 
deal  of  extraneous  radiation  from  the  body  and  stem  of  the  target, 
the  lip  of  the  cathode  bowl,  and  the  glass  walls  of  the  bulb.  The 
extent  of  this  was  investigated  by  the  mctho;!  of  the  pin-hole  i-aniera. 
which  showed  that  the  radiation  from  the  stem  and  Imck  of  the 
target  was  about  l-i)tli  of  that  from  the  focal  spot.  A  variety  of 
devices  w(Me  enq)loyed  to  diminish  this,  but  in  the  end  it  was  con- 
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eluded  that  the  extent  of  the  defect  liid  not  jHHtify  the  loss  of  sim- 
plicity in  desif^n  and  eonstru(;tion. 

'rh(!  glass  })ull)H  are  now  nia<le  l»y  j^lass- blowing  maeliines  similar 
to  those  used  for  (^leetrie  lamps  and  valves.  Uniformity  of  size  is 
an  incidental  advantage.  'I'he  very  complete  exhaustion  required 
is  carried  out  l)y  Langmuir  condensation  pumps,  suitably  "  hacked- 
u])"  by  a  cascade  or  other  type  of  pump.  Licpiid-air  trajjs  j)revent 
mercury  vapour  from  passing  over.  While  exhaustion  is  proceeding 
the  whole  bulb  is  surrounded  by  an  eleetrie  oven  and  rai.sed  to  a 
temperature  just  short  of  the  softening  point  of  the  glass  walls, 
which,  in  eonse(|uence.give  \i])  the  large  (piantitiesof  gas  whieh  they 
normally  occlude.  This  operation  is  followed  by  passiiig  a  heavy 
continuous  discharge  through  the  bulb  to  eject  the  gas  occduded  in 
the  electrodes.  It  may  be  remarked  here  that  the  eleetrcxles  have 
all  been  ])reviously  heated  in  vacuum  furnaces,  a  process  which  cuts 
down  the  time  of  exhaustion  of  the  X-ray  bulb  by  one  hour.  Elec- 
trodes thus  ti'cated  may  be  left  about  in  air  for  some  days,  and  only 
reabsorb  but  a  trifle  of  their  initially  contained  gas.  The  exhaustion 
is  continued  \nitil  there  is  no  visible  fluoresenee  in  the  glass  walls  of 
th(>  tid)e,  after  which  it  is  scaled  ofV. 

The  "  radiator  ty])e  "  of  Coclidge  tube  acts  as  its  own  rectifier, 
and  can  be  excited  by  high  tension  alternating  current.  A  recent 
moditieation  is  the  employment  of  glassbulbs}  inch  thick  (containing 
55  per  cent,  of  lead)  which  afToid  |)rotcetion  for  the  operatf)r.  A 
thin  \vindow  allows  egress  for  the  rays.     The  latest  "  tool-proof  " 


nuwJel  is  immerHed  in  the  same  oil-liljed  tank  a>  the  traiuiformi-r.  ■>•> 
that  no  high  tension  wiif.s  are  outnide  the  tank. 

The  Schenectady  !^bf>ratory  haw  also  n-c«'ntly  bnmght  out  a 
|»ortable  outfit  weigliintr  125  lb., which  pa<k>»  up  into  four  iia<-kage«, 
the  heaviest  weighing  45  ll>.  'I'hin  outfit  operates  at  a  Hxe<l  voltage 
and  milliam|)erage,  the  exjxwun'  only  l*eing  varied  to  suit  the 
wurk  in  hand. 

VVc  have  no  s|)ace  to  touch  on  the  many  other  featureH  to  which 
Dr.  f'«)olidge  devrjterl  consiflerable  time  and  d<-tail.  One  came  away 
greatly  impr<sserl  with  the  extraonlinary  and  elaborate  ean-  which 
haw  to  be  exercised  throughout  the  manufacture  of  a  (VKilidge  X-ray 
bulb.  Dr.  Coolidges  modest  and  attra<tive  exp*«ition  proved 
greatly  to  the  taste  of  the  auriienee.  Hi.^  final  plea  wa«  that  this 
country  in  its  new-found  love  of  industrial  research  should  not 
neglect  the  j)ure  research  for  whieh  she  has  always  shown  pre- 
eminent ability. 

Those  who  recall  the  early  development  of  the  "  ionic«  ""  of  the 
Cavendish  School  of  Research  and  its  appar«'nt  utter  u.sele.ssnes«  at 
the  time  will  not  have  to  go  further  than  the  subject  <>{  Dr.  ( Vxjlidgeii 
address  for  an  illustration  of  the  latent  possibilities  in  pure  research. 
The  |)rivate  re.seareli  worker  is  now  well  nigh  extinct  ;  and  it  is  the 
I'niversities  who  should  foster  the  old  traditions  and  provide  the 
oi)portunities  for  the  develojjment  and  turning  to  account  of  the 
ni(lividuaiism  of  the  English  race. 


The  Institution    Summer    Meetings 


Sonic  Important  Lessons  from  South  Wales. 


The  summer  meeting  of  the  Institution  of  Electrical  Engineers 
was  held  at  the  Western  Centre  last  week  from  July  1'5  to  16.  xAbout 
150  attended,  including  Mr.  Roger  T.  Smith  (Rresident)  and  Mrs. 
Stnith,  Mr.  L.  B.  Atkinson  ( President- Elect)  and  Mrs.  Atkinson, 
Mr.  and  Mrs.  C.  H.  Wordingham,  Mr.  and  Mrs.  C.  T.  Allan,  Mr.  and 
Mrs.  W.  A.  Chunon,  Mr.  H.  W.  Clothier,  Or.  W.  H.  Eccle.s,  Mr.  A. 
Ellis  (chairman.  Western  Centre)  and  Mrs.  Ellis,  Mr.  H.  S.  Ellis, 
Mr.  W.  li.  l*]sson.  Mr.  Haydn  Harrison,  Mr.  and  Mrs.  S.  B.  Haslani, 
Mr.  A.  Nichols  Moore,  Mr.  K.  H.  Nalder,  Mr.  H.  Faraday  Proctor, 
Mr.  and  Mrs.  W.  M.  Selvey  and  Mr.  1*.  F.  Rowcll  (Secretary). 

Tuesday,  Jnli/  13. 
A  general  assembly  and  .settling  down  in  the  hotels  took  place 
this  afternoon.  It  was  found  impossible  to  accommodate  the  whole 
party  in  one  hot("l,and  the  lUH'cssity  for  separation  gave  an  o2)por- 
tunity  for  a  display  of  humour  on  the  part  of  the  organisers  which 
was  much  aj)preciated  by  those  not  alTected.  One  gentleman,  who 
is  not  a  teetotaller,  was  given  a  room  in  atempcraneo  hotel  not  by 
way  of  insurance,  we  hoj)e,  though  tluj  opportunities  for  the  con- 
sumption of  "  non-])ussyfoot  "  ii(iuids  during  the  week  probably 
in  some  jjart  reconciled  him  to  his  lot,  while  two  representatives  of 
the  Klectrical  Press  were  sent  to  sl(>ep  at  Penarth,  four  miles  from 
the  centre  of  things,  an  ari-angement  which  did  not  make  keeping 
in  touch  with  w  hat  was  going  on  any  easier,  and  entailed  a  great 
deal  of  exti-a  traxelling.  This,  however,  is  being  cajjtious,  and  it  is 
only  right  to  add  that  the  Executive  Reception  Committee  worked 
indefatigably  to  make  the  visit  a  success,  and  those  living  at  Penartli 
esfKJcially  have  no  reason  to  complain  of  the  transport  arrangements, 
while  the  anxiety  evinced  that  they  should  not  suiTer  for  their 
isolation  gave  them  a  sense  of  their  own  importance  which  some 
certainly  did  not  deserve. 

RkC'KI'TION     at    CaKDIKI''. 

The  first  official  function  took  place  this  evening  when  the  Lord 
IMa^oh  ok  Cahdikk  (Councillor  (.'.  F.  Forsdike,  O.B.E.)  and  the 
Lady  Mayoress  held  a  rei(>ption  in  the  City  Hall.  This  Hall  is  a 
nuignifieent  building,  both  externally  and  internally,  and  is  thus 
an  indication  that  in  the  past  at  lc>ast  the  ratepayers  of  the  City 
werc!  not  unwilling  to  hou.se  their  representatives  in  a  style  worthy 
of  the  |)rosj)erity  of  their  town.  During  and  after  the  reception  a 
nnisical  programme  was  (•ontributed  by  Mr.  A.  Roberts'  orchestra, 
and  a  series  of  demonstrations  of  wii'cless  telephony  weiv  given  by 
the  ]Mareoni  Company,  including  the  transmission  of  musical  selec- 
tions fi-oin  Chelmsford.     These  uere  an  entire  success. 

There  was  also  dancing,  and  the  Lord  Mayor  not  onlv  showed 
great  pertinacity  in  miking  both  the  unwilling  and  the  o\ cr 
modest  dance,  but  in  giving  a  practical  demonstration  of  how  to  do 
it.  Evidently  CardilV,  like  another  place,  made  famous  by  its 
posters,  is  bracing.  Those  who  did  not  dance  inspei-ted  tlie  build 
ing.     Here  are  some  natural  history  (\\hibits  of  a  character  whieh 


makes  us  hope  the  Darwinian  theory  will  one  day  \)e  disproved' 
and  some  pictures,  some  of  which  an-  good  and  others  whieh  are 
not  so  good.  About  this  time  it  was  diseov  red  by  the  enterprising 
that  something  of  great  inteifst  was  going  on  in  Committee  K<Jom  A. 
But  the  unenterprising  did  not  find  it  out  until  it  wa.s  too  late. 

Wednksday,  July  14. 

An  early  start  for  Newport  was  nude  on  Wednesday  morning. 
The  ladies  and  a  certain  select  few  of  the  oth -r  sc.v  "proceeded" 
by  char-a-banc  to  I'sk,  where  they  spent  their  time  viewing- the 
scenery.  The  male  element  of  this  party  wan,  we  understand, 
gratified  that  the  arrival  at  I'sk  was  timed  to  synchronise  with  the 
hour  of  noon  !  The  i-emainder  of  the  party,  incUuling  a  very  few- 
select  ladies,  were  taken  in  char- i-bancs  to  the  Mannesnunn 
Comi)anys  works  at  Newport.  The  O.C.  Transi)ort  on  this  tK-ea»ion 
was  Cai)t.  S.  B.  Haslam,  who  is  to  be  congratulated  on  the  military 
w.iy  in  which  he  marshalleil  his  somewhat  unruly  convoy.  Next 
tiuie,  however,  he  should  arrange  that  th"  President  is  taken  in  the 
fastest  char-a-banc,  as  o-i  this  occasion  the  "  tortoise  '"  in  which  he 
was  accommodated  cut  down  the  average  s|R'ed  of  the  convoy. 
The  route  wasenlivened  by  a  race  between  the  lnstituti>n  and  another 
convoy  carrying  what  wa«  apparently  a  .Mothei-s"  meeting,  the  re>ult 
being  ^a  draw.  And  we  are  glad  to  add  that  neither  competitor 
was  upset. 

TuK   Mannks.mann  Wokks. 

On  arrival  at  the -Maiuie.smann  works  the  party  was  split  up  into 
groups,  each  in  charge  of  a  guide,  and  conducted  thn>ugh  the  shojjs, 
where  the  \  arious  proi'csses  aiv  carried  out.  .\s  our  n'ad»>rs  aiv  aware. 
Mannesman  1  steel  tube  is  made  fr-)m  the  red  hot  billet  by  passing 
it  throvigh  a  special  rolling  machine  wi.h  the  rolls  arranged  at  definite 
angles.  The  billet  is  kept  in  place  by  a  mandril  with  a  pear-sha|K'd 
end,  and  the  effect  of  the  rolling  is  to  expand  it  into  a  short  thick 
tube  by  the  formation  of  a  central  cavity.  This  tulH>  is  then  passed 
through  a  second  series  of  rolls  whert>  it  is  expanded  into  a  tul)e  of 
the  retpiired  length  and  thickness.  After  rt^-heating  a  bell  nunith  is 
wheiv  necessary  given  to  the  tube,  and  it  is  straightenetl  after 
cooling.  Other  processes,  such  as  painting,  wrapjiing  with  taired 
cotton'^ tai)e.  &c.,  follow.  We  understand  that  tui>es  nuide  by  this 
method  have  given  satisfaction  for  a  number  of  ditVeivnt  ust>s,  and 
that  the  demand  at  pivsent  gnatly  exceeds  the  supply  owing  to  the 
shortage  of  raw  material. 

Befoi-e  leaving  the  Mannesn\ann  works  the  visiti>i-s  were  given  a 
specimen  of  the  Compaiu's  jiroduets.  the  exact  use  of  which  was  a 
pu-/.zle  to  some,  for  though  shajied  not  unlike  a  port  glass  it  unfor- 
tunatelv  had  a  hole  at  the  bottom  so  that  its  designers  do  not  set^ni 
to  have  intended  it  for  the  holding  of  liijuid.  We  have  no  doubt, 
however,  that  the  usual  ingenuity  of  the  engineer,  not  to  sjK^ak  of 
the  ingenuity  of  the  engineer's  wife,  will  Hnd  some  use  to  which  it 
ean  be  efliciently  put. 
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A  visit  was  next  paid  via  the  Transporter  Bridge  to  the  Alexandra 
Docks,  Newport.  These  were  inspected  by  the  easy  method  of 
driving  round  them  to  the  Pier  Head,  where  the  party  descended 
from  the  various  conveyances  to  view  the  pumping  and  power 
station  at  the  sea  locks  entrance.  This  station  contams  centrifugal 
pumps  for  maintaining  the  water  level  in  the  dock,  generating  plant 
for  supplying  the  lighting  and  power,  and  hydraulic  pumping  plant 
for  supplying  hydraulic  power  to  the  cranes. 

I'he  centrifugal  pumping  plant  attracted  a  great  deal  of  attention 
by  its  imposing  size  and  by  the  natural  anxiety  to  know  (this  also 
applied  to  the  cranes  and  other  machinery)  why  they  were  not  driven 
electrically.  As  far  as  the  pumping  sets  were  concerned  it  was 
explained  that  it  was  not  worth  while,  but  we  surmise  that  if  the  work 
had  to  be  done  again  now  it  would  he  done  rather  differently  These 
sets  each  consist  of  a  twin  impeller  centrifugal  pump  direct  coupled 
to  a  triple  marine  type  steam  engine  made  by  Messrs.  Cole,  Marchant 
&  Morley,  and  are  capable  of  dealing  with  5,000.000  gallons  of  water 
per  hour  against  a  maximum  head  of  36  ft.  The  engine  develops 
from  800  to  1,600  i.h.p.  when  running  at  speeds  from  80  to  125  revs, 
per  min.  . 

Two  Howden-B.  T.-H.  500  kw.  electric  generating  sets  are  installed. 
These  deliver  three-phase  current  at  3,633  volts  between  the  phases 
and  a  frequency  of  50.     The  hydraulic  power  plant  is  steam  driven, 
and  is  capable  of  pumping  1,250  gallons  per  minute  against  a  pressure 
of  830  lb.  per  sq.  in.  when  running  at  40  revs,  per  min. 
Luncheon  at  Newport. 
By  this  time  everyone  was  ready  for  lunch.      A  short  voyage  was 
mads  across  the  dock  to  where  the  char-a-bancs  were  waiting,    and 
a  drive  of  about  equal  length— this  time,  we  are  glad  to  say,  without 
having  to  wait  at  the  transporter  bridge— brought  us  to  the  Town  Hall, 
Newport.     Here  we  were  joined  by  the  party  from  Usk  and  were 
received  and  entertained  to  lunch  'by  the  Mayor  (Councillor  Peter 
Wright,  J. P.),  and  the  Electricity  Committee  of  Newport. 

We  had  always  understood  that  Wales,  including  Monmouth, 
was  justly  celebrated  for  two  things,  oratory  and  music.  This 
luncheon  confirmed  our  impression.  For,  while  the  playing  of  Mr. 
J.  A.  Caccon  and  the  singing  of  Mr.  I).  H.  Thomas  were  superlative 
in  quality,  the  speeches  certainly  did  not  lack  in  quantity.  One 
result  of  this  was  that  the  lunch  concluded  at  3.45  p.m.  instead 
of  2.45  i).m.  We  gathered  from  the  speeches  that  Cardiff  is 
anxious  to  absorb  Newport  and  Newport  is  equally  anxious  to 
al)sorb  Cardiff  ;  and  that  between  the  two  there  exists  that  rivalry 
which  is  not  unusual  when  cities  of  nearly  equal  size  and  similar 
interests  are  adjacent  to  each  other. 

Caerphilly  Castle. 
When  the  speeches  were  finally  concluded  the  party  proceeded  by 
char-a-banc  to  Caerphilly  Castle.  From  some  notes  kindly  prepared 
by  Mr.  C;.  T.  Allen  we  understand  that  this  castle  was  built  between 
1268  and  1271  to  keep  the  Welsh  out  of  the  Lowlands.  This  it  has 
not  succeeded  in  doing.  Jt  was  the  scene  of  various  encounters 
of  the  Barons  onwards,  and  was  finally  dismantled  during  the  Civii 
War.  The  only  part  of  the  building  which  now  has  a  roof  is  the  old 
banqueting  hail.  (Jreat  interest  was  taken  in  the  leaning  tower, 
which  is  now  about  9  ft.  out  of  ])lumb,  and  the  mathematically 
minded  atlcm|)tcd  to  calculate  how  much  further  it  could  lean  with- 
out falling  altogether. 

These  sup])()sitions  were  intcriupted  by  the  call  of  the  camera, 
the  result  of  which  we  reproduce  herewith.  After  this  most  necessary 
function  the  comi)any  were  entertained  to  tea  in  the  banqueting  hall 
by  the  South  Wales"  Electrical  Power  Distribution  Comi)any. 

"On  the  way  back  to  Cardiff  we  passed,  at  a  place  written  Kwrnws 
Btwm,and  |)ronounced  we  know  not  how,  along  span  on  the  trans- 
mission line  of  the  So\ith  Wal(>s  Coin])any.  This  carries  four  lines 
from  the  top  of  one  hill  to  the  top  of  the  next,  the  total  si)an  being 
al)Out  one-third  of  a  mile.  'I'hc  thi-ee  conductors  are  1  sq.  in.  in 
section  and  the  fourth  (earth  wire)  0-75  sq.  in.  These  wires  are  of 
pht)spii()r  l)r()iizc.  The  poles  are  of  K  construction  and  the  line 
canies  2,(M1()  k.w.  at  11,000  volts.  We  are  interested  to  learn  tiiat 
there  has  been  no  trouble  with  this  lengthy  span  or  with  two 
others  of  ai)proximately  the  same  length  on  the  other  i)art  of  tin- 
system.  In  windy  weather  tlie  whole  span  swings  and  remains 
some  distance  from  its  normal  position,  but  this  does  not  affect  its 

eilicicncy. 

A  Boccacian    Fkast. 

After  a  hurried  visit  to  their  hotels  the  company  assembled  half 
an  hour  later  than  the  scheduled  time  at  the  City  Hall,  Cardiff,  where 
they  were  ent(>rtained  to  dinner  by  the  Monmouthshire  and  South 
Wales  Coalowners'  Association,  the  Chairman,  Sir  John  licynou. 
Bart.,  C.B.E.,  being  in  the  chair. 

Sir  .John  Bkynon  is  evidently  a  jK-ssiini.sl  and  equally  evidently  an 
orator.      In  proposing  the  toast  of  ■'  The  institutu.n  of  Electrical  En- 
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gincprs,"  he  said  that  like  the  j,'huliiitr)rH  <>i  old,  ho,  asthe  head  of  a  mori- 
bund trade,  sahited  Ihcrn  that  evcniiij.'.  The  eoal  tra<le  was  in  danger 
of  being  stifled  l)y  red  tajx'.  In  South  Wales  the  eoal  trade  owed  a  great 
debt  to  the  electrical  industry,  and  it  was  to  them  they  were  looking  to 
provide  the  (-oal  industry  witli  up-to-date  machinery  which  would  enable 
them  to  add  materially  to  the  output  of  coal.  Kleetrical  engineers  could 
also  assist  in  tlu^  im])rovement  of  railway  transport. 

(The  excellence  of  the  entertainmc^nt  made  it  difficult  to  take  this 
pessimism  seriously.  The  only  explanation  is  that  Monmouthshire  and 
South  Wales  Coalowners'  Association,  like  the  lady  told  of  f)y  Fioccaccio, 
had  killed  their  pet  peacock  (or  jjcacoeks)  to  provide  a  meal  for  their 
guests.) 

The  J'RKSIDKNT  (Mr.  Roger  T.  Smith)  in  reply  thought  that  electrical 
engineers  should  undertake  researches  to  make  the  use  of  small  Welsh 
coal  possible  in  ])ower  stations. 

Mr.  Li.KWKLVN  Atkin.><()N.  in  pioposing  "  The  Monmouthshire  and 
South  Wales  (loal  Owners'  Association,"  said  they  had  now  reached  the 
end  of  a  petfe(;t  day.  The  electrical  industry  had  always  suffered  so 
much  from  ({overnment  control  that  they  were  now  a  little  glad  to  see 
others  similarly  suffering.  It  was  a  good  thing  that  an  Association  like 
the  South  Wales  Coal  Owners  existed  to  i)rotect  the  rights  of  the  coal 
owners,  for  in  the  past  when  they  asked  for  coal  they  gave  them  a  stone. 
(This  seems  a  matter  for  a  ('onsumers'  A.ssociation.) 

Mr.  Pkrcy  D.  Ward,  vice-chairman  of  the  South  Wales  Coal  Owners' 
As.soeiation,  replied. 

Aid.  C.  H.  Bird  pro])o.sed  "  The  Industries  of  South  Wales."  In 
re])ly  Sir  Leonard  Llewelyn,  K.B.K.,  said  that  Cardiff  was  absolutely 
dependent  on  the  coal  trade.  It  was  unfortunate  business  men  were  not 
allowed  to  carry  on  their  own  indust  lics,  and  he  believed  that  the  salva- 
tion of  the  country  lay  in  the  industries  being  restored  to  those  people 
who  built  them  up.  the  Excess  Profits  Duty  was  a  ])remium  on  extra- 
gavanee.  The  best  thing  that  statesmen  could  do  for  industry  was  to 
leave  it  alone. 

Thitrsday,  Jvhj  15. 
This  morning,  in  spite  of  tlic  late  hour  at  which  the  festivities 
ended  the  night  before,  the  majority  of  the  party  came  up  bright 
and  smiling  for  tlie  journey  to  Bristol  by  special  train.  The  train 
was  late  starting,  fortunately  for  the  Penarth  party,  who  had  ex- 
peri(>nce(l  trouble  on  their  own  particular  railway  (the  Taff  Vale), 
and  the  lackadaisical  progress  through  Monmouth  and  the  Severn 
Tunnel  was  quite  a  rest  cure. 

On  arrival  at  the  Stapleton  Road  Station  the  party  were  conveyed 
by  char-a-bancs  to  the  Town  Hall,  where  they  were  received  by  the 
Lord  Mayor  of  Bristol  (Mr.  Ci.  T.  Franscombe)  and  the  Sheriff 
(Mr.  K.  W.  A.  Titley)  and  were  then  entertained  to  luncheon  by  the 
Electricity  Committee  under  the  chairmanship  of  Aid.  G.  Pearson, 
who  we  were  pleased  to  see  looking  so  well  in  spite  of  his  advancing 
years. 

C'lIEOnAR    GORCiE. 

After  luncheon  a  fleet  of  niotor  char-a-bancs  took  the  party  round 
Clifton  Downs,  across  the  Sus|)ension  Bridge  and  thence  to  Cheddar 
via  a  route  specially  selected  for  its  sylvan  charm.  The  weather 
conditions  were  perfect  and  never  were  the  natural  beauties  of  the 
country  seen  to  better  advantage,  or  in  greater  comfort.  As  the 
char-a-bancs  descended  the  winding  road  between  the  towering 
cliffs  of  the  Cheddar  gorge,  a  lady  summed  up  the  situation  by 
exclaiming:  "Isn't  it  perfectly  gorgeous  !"  Le  mot  juste  !  Arrived 
at  Gough's  Caves,  the  party  alighted  and  paid  a  visit  to  these  fairy- 
like grottoes,  which,  by  the  way,  would  not  be  fairy-like  at  all  but 
for  the  effective  way  in  which  metal  filament  lamps  shine  up  behind 
the  stalactites  "and  reveal  in  mystic  grandeur  the  lofty  vaulted 
chambers  of  these  extensive  subterranean  caverns.  Coming  out 
again  into  the  bright  sinilight  of  a  jierfect  svnnmer  afternoon,  the 
party  proceeded  on  foot  to  the  ClilY  Inn, in  the  gardens  of  which  a 
rustic  tea  was  provided.  Here,  .^Ir.  Wordingham  was  noticed  to  be 
particularly  active  with  his  Kodak. 

Afterwards  the  char-.\-bancs  drove  on  to  Weston-super-Mare 
and  dropped  the  party  at  the  Wellington  Rooms  for  dinner.  By 
this  time  it  Avas  getting  late,and  Mr..AKTnuREi,r,is  therefore  announced 
that  since  time  and  Cami)beirs  steamers  waited  for  no  man.  it  would 
be  neces.sary  to  cut  out  the  s])eeches  and  proceed  to  the  pier  imme- 
diately, in  order  to  make  sure  of  cotching  the  boat.  After  a  j)leasant 
crossing,  for  which  no  one  was  the  worse,  the  party  landed  at  the 
Pier  Head,  Cardiff,  and  were  taken  back  to  the  centre  of  the  city  by 
tramcars  specially  providcMl  by  the  Corporation. 

Friday,  ./»///  1(5. 
According  to  the  programme  a  sjiecial  train  was  to  leave  Caidiff  for 
Swansea  at  9  a.m.  Much  to  the  relief  of  those  who  were  late  in 
coming  in  from  Penarth,  there  was  some  delay  in  starting.  On 
arrival  at  Swansea,  the  Pi-esident  was  met  by  Mr.  J.  W.  Bt'RR,  tlie 
Borough  Electrical  Enginee?-.  To  make  up  for  lost  time  the  pro- 
jected visit  to  the  Hafod  Cojjper  Works  was  abandoned.  The 
party  drove  down  High  Street  and  \\'ind  Stieet,  which  weie  gaily 
decked  with  bunting  in  anticipation  of  the  Royal  visit,  and  then 
made  a  circular  tour  of  the  Docks.     After  seeing  the  wai-ehouses 


stacked  high  with  boxes  of  tin  plat'*s,  the  patent  fuel  works,  the 
ship-breaking  ojK^rations,  the  coal  tif»«,  the  eleetrically  operated 
rolling  bridge,  the  five-ma.sted  .srhoonerH  now  doing  a  Houriiihinf; 
trade  again  incon.sequeneeof  the  high  price  of  coal,  the  lo<k  gate«,  Ac, 
the  party  proceeded  round  .Swansea  Bay,  dropping  the  party  at 
Mumbles  Pier. 

"Shop"  at  Swan.sea. 
Here  a  <;ivic  reception,  followed  by  a  luncheon.  wa«  given  by  the 
Mayoi  of  .Swaasea  (Col.  A.  Sinclair,  J. P.,  .M.I.K.f'.). 

In  projfosing  the  toast  of  the  "  County  Bfirough  of  Swansea,"  coup|p<l 
with  the  name  of  the  .Mayor,  the  Pkesidknt  remarked  that  Col.  .Sinclair 
was  the  ordy  .Mayor  in  the  l.'nited  Kingdom  wh«j  was  aluo  a  memU-r  of 
the  Institution.  I'esides  the  metallifi-rous  in<lustries  for  which  .Swan.sea 
was  famous  the  |iort  ex[)orted  a  ^reat  deal  of  anthra<-lte.  and  he  wan 
burning  anthracite  ship|H'd  from  .Swan.sea  in  tvm  f»f  the  jKiwer  statioa-* 
under  liis  charge. 

The  .\I AVoR,  in  reply,  sai*!  he  ha<l  joined  the  Society  of  TelejH'aph 
Engineers  and  of  Electricians, a.s  it  was  then  called.  a.s  far  ba^-k  a»  IH87. 

Mr.  L.  B.  Atkinson,  in  projKtsing  the  toa.st  of  the  "  Western  Centn?," 
said  the  visit  had  Ix-en  an  unqualified  sucr-ess. .  One  of  the  contributing 
causes  was  that  the  memln-rs,  out  of  regard  for  the  la<lie.<i.  ha<i  refraine<l 
from  ■  talking  shop.  '  The  ladies,  on  the  other  hand,  ha^i  not  Ijwn  able 
to  altogether  exclude  the  topic  of  dress.  He  had  heanl  it  mentione^i 
that  a  new  type  of  wireless  stays  had  U>en  j)rfKiuced.  the  chief  advantage 
of  which  was  that  it  dispensed  with  the  need  of  a  jn-tticoat  in.sulator. 
Due  to  the  zeal  of  the  Reception  Committee  and  the  unn-mitting  labours 
of  the  .secretaries.  Messrs.  C.  T.  Allan,  A.  J.  Ostler  anrl  I'.  V.  Roweil.  the 
visit  had  been  perfectly  organised  in  every  detail  and  had  gone  off  with- 
out the  slightest  hitch. 

Mr.  Arthi  R  Ellis,  in  reply,  .said  that  it  had  been  a  great  plea-sure  and 
privilege  to  entertain  the  Institution  at  its  Western  Centre.  The  labours 
of  his  local  committee  would  have  proved  of  little  avail  had  it  not  been 
for  the  generous  hosj)itality  so  readily  a<conled  by  the  Mayors  and 
Corporations  of  Swansea.  Bristol.  Canliff  and  Newport.  He  hojinl  the 
Council  of  the  Institution  would  Ix'  as  generous  as  possible  in  providing 
the  Western  Centre  with  funds,  for  owing  to  the  scattered  nature  of  their 
district  expenses  were  unavoidably  heavy.  Mr.  C.  T.  All.\n  also 
replied. 

After  lunch  the  party  went  for  a  drive  to  Langland  and  Caswell 
Bay,  where  a  light  tea  was  provided.  Those  who  were  not  under 
the  necessity  of  catching  the  5.30  train  to  London  made  a  more 
extensive  tour  into  the  Gower  Peninsula,  turning  back  at  Penrice 
Castle. 

This  brought  the  visit  to  an  end.  and  the  organi.sers  are  to  be  con- 
gratulated on  the  success  of  their  efforts  to  make  every  one  happy. 
contented   and   comfortable. 


Siemens  Navigation  Lights  Indicator. 


Usually  it  is  dilficult.  and  at  times  impossible,  to  see  from  the  bridge 
of  a  vessel  whether  the  i.avigation  lights  are  burning  satisfactorily. 
The  Siemens  navigation  indicator  h;vs  been  designed  to  show  clearly,  by 
means  of  luminous  indications,  when  the  lamps  ari>  burning satisfjutt>rily. 
and  also  to  give  an  auilible  signal  when  they  fail  and  a  visual  wariiing 
when  one  of  the  filaments  of  double  filament  lamps  bn-aks.  The  indi- 
cator consists  of  a  substantially  constructed  teak  case,  on  the  front  of 
which  is  shown  a  deck  plan  of  the  shij)  in  white  enamel  and  having  suiall 
circular  windows  in  positions  corresponding  to  those  of  the  navigation 
lights.  The  glasses  of  the  windows  imlicatmg  the  side  lights  are 
eoloui-ed  red  and  green  respectively,  the  windows  indicating  the  mast- 
head and  stern  lights  being  of  white  glass.  The  teak  east>.  to  which 
access  is  obtained  by  a  door  fitted  with  a  hxk  and  key.  contains  switches 
which  control  the  navigation  lights,  ea'.-h  switch  Iving  clearly  lal)»>lUil. 

As  Iimg  a.s  the  navigation  lights  aiv  burning  satisfaotiirily.  the  windows 
of  the  indicator  air  illuminated  from  the  inside  by  small  indicating  lamps. 
each  windiAV  having  its  own  lamp.  The  indicating  lamps  an>  not 
directlv  in  series  witii  the  navigation  lamps,  but  an>  connected  in  pan\llel 
with  coils  in  circuit  with  the  navigation  lights;  and  taihm>  of  the  indi- 
cating lamp  iloes  not  interruj)t  the  ciivuit  of  the  navigation  lamp.  The 
coils  in  the  circuit  of  the  navigation  lamps  act  as  rtdays  ami  they  control 
the  circuit  to  a  watertight  In-li  mounted  on  top  of  the  cas<-.  In  the  o'ent 
of  any  of  the  navigation  lights  failing,  the  indicating  lamp  corn>spoiuiing 
to  that  particular  light  is  extinguisheil  immediately.  At  the  .•«\me  time 
the  ariuatuiv  of  the  series  coil  falls  away,  and  in  doing  so.  completes  the 
circuit  to  the  Ivll.  which  commences  to  ring,  thus  giving  audible  warning 
of  the  failuiv  of  the  light.  The  btdl  continues  to  ring  until  the  switch 
conti-olliim  the  particular  circuit  is  oikmuhI.  In  the  case  of  navigation 
lamps  havini;  double-tilaments.  when  both  tilaments  are  intjKt.  the 
indicating  laini)  burns  with  its  full  brightness.  If  one  filament  breaks 
the  indic.-.tiuii  lamp  continues  to  burn  with  diminishe<l  brightnes.*.  and 
the  bt>ll  does  not  iin>;.  If  the  .st>ooiul  lilamcnt  should  then  bn>ak.  the 
indicating  lamp  is  cxtinixuished  immediately  and  the  Udl  will  ring.  The 
Ih-IU  s  operated  from  the  lighting  ciivuit  ami  batteries  are  not  nniuired. 
Further  particulars  may  be  obtained  from  .Messrs.  Siemens  Brothers  & 
Company.  Ltd. 
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Annual  Report  of  Uie  Bureau  of 
Standards. 


The  annniil  report  of  the  Director  of  tlie  Bureau  of  Standards  to  the 
Secretary  of  Coininorce  of  the  United  States  of  America  for  the  year  ended 
June  'M.  1919,  contains  an  interesting  account  of  the  work  of  that 
Institution,  which  holds  much  the  same  jiosition  in  the  United  States 
as  tlie  National  Phy?>ical  Laboratory  in  this  country.  It  not  only  carries 
out  standardisation  and  clieciv  tests  on  scientific  and  engineering:  a])]m- 
ratus,  but  also  conducts  a  considerable  amount  of  research  work. 

As  regards  the  electrical  side  of  its  acfiviti(>s,  in  the  first  half  of  the 
year  unck>r  review,  the  demands  of  the  military  de])artments  were 
nunierou.s  both  on  the  testing  and  the  research  sides  ;  but  during  the 
latter  part  of  the  time  it  was  possible  to  revive  tlie  normal  work  of  the 
Bureau  to  a  certain  e.\t<^nt.  The  whole  of  the  work  undertaken  for 
military  purjjo.ses  will  not,  however,  be  given  u]),  as  a  large  portion  of 
this  is  likely  to  be  useful  for  peace-time  jiurposes.  A  considerable 
amount  of  testing  was  required  in  connection  with  the  work  of  the 
Standards  Committee  of  the  American  Institute  of  Electrical  Engineers. 
Among  the  extensive  investigations  carried  out  were  those  on  truf-ks  and 
tractors,  and  the  storage  batteries  used  in  such  vehicles. 

In  the  resistance  division,  work  was  carried  out  on  the  question  of  the 
non-destructive  tests  on  welds,  as  some  method  whereby  the  quality 
of  the  weld  may  be  examined  without  its  destruction  is  very  much 
needed.  It  has  been  suggested  that  the  electrical  resistance  of  such 
welds  would  give  an  indication  of  their  quality.  An  investigation  made 
on  this  point  showed  that  \Aith  a  current  and  ])otential  terminal  on 
either  side  of  the  weld,  and  all  four  terminals  fairly  close  together,  the 
resistance  of  a  small  poition  of  the  plate,  including  the  weld,  coukl  be 
determined  with  accuracy.  It  ap])ears,  however,  that  the  plates  which 
are  only  partly  welded  may  make  excellent  electrical  connection  with 
each  other,  and  the  resistance  method  can,  therefore,  be  looked  upon  as 
successful  for  this  pur^jose. 

The  necessity  for  aeroplane  guns  firing  through  the  propellers  led  to 
the  development  of  an  electrical  control  apparatus  which  allowed  the 
shots  to  be  timed  with  respect  to  the  time  of  passage  of  the  blades  through 
the  line  of  fire  to  less  than  0-02  of  a  second.  A  number  of  investigations 
carried  out  on  gun  firing,  including  a  theoretical  study  of  the  motion  of 
the  projectile,  the  variations  of  gun  pressures  with  time,  of  ejection 
velocities,  of  recoil  and  of  velocity  measurements  by  means  of  the 
magnetic  effect  of  the  projectile.  The.se  questions  are  still  imder  inves- 
tigation. A  large  amount  of  work  was  also  carried  out  on  the  ignition 
systems  of  petrol  engines  and  on  wireless  sets  for  aeroplane  work. 

For  instrument  testing,  an  attachment  has  been  developed  for  employ- 
ment with  the  deflection  potentiometer,  which  serves  to  p)lot  auto- 
matically the  corrections  of  the  instrument  under  test,  so  that  all 
numerical  computations  are  a^■oided.  A  new  form  of  variable  resis- 
tance has  been  constructed  for  use  in  testing  current  transformers,  by 
whose  employment  it  will  be  po.ssible  to  reduce  the  labour  on  such  tests 
by  at  least  30  per  cent.  The  question  of  the  ignition  of  cotton  by  electric 
sparks  has  been  gone  into,  and  a  large  amount  of  interesting  work  has 
been  done  in  the  way  of  magnetic  measurements  and  analysis  and  in 
testing  magnetic  compasses. 

In  the  photometry  section  the  investigations  included  those  on  military 
searchlights, and  an  examination  of  the  distribution  of  light  from  tlie 
bare  arc  and  from  the  searchlight  beam  from  various  distances.  A 
number  of  routine  tests  were  carried  out  on  incandescent  lamps,  both 
of  the  vacuum  and  gas-filled  type.  Records  of  the.se  tests  were  kept 
separately  for  each  month  of  manufacture,  and  it  was  found  that  gas- 
filled  lamjjs  considerably  exceeded  the  guaranteed  life,  and,  following 
the  usual  i)ractice  one  of  the  large  manufacturers  has  imjiroved  the 
efficiencies  of  these  lanijjs  so  as  to  take  up  a  great  ])art  of  this  excessive 
life.  It  is  found  that  the  efficicncits  of  vacuum  lam])s  are  also  under- 
going a  gradual  im])rovement.  An  investigation  into  the  illumination 
in  office  buildings  showed  that  2-o  ft. -candles  was  the  average  illumina- 
tion. This  is  considered  to  be  the  lowest  allowable  for  office  work.  It 
was  found  that  the  existing  illumination  can  be  maintained  by  substitut- 
ing more  efficit'iit  lani])s  of  a  lower  wattage,  or  by  using  more  efficient 
lamps  of  e(|ual  wattaLrc.  The  intensity  can  thus  be  raised  to  about 
4  ft. -candles  and  brought  into  conformity  with  good  practice. 

In  the  wireless  division,  besides  a  large  amount  of  very  interesting 
work,  exiieriments  have  been  continued  on  tlie  develojiment  of  the  coil 
as  an  aerial  in  jilace  of  the  ordinary  antenna.  A  study  was  also  made 
of  the  way  in  which  the  accuracy  of  direction  finders  was  effected  by 
various  kinds  of  objects  in  the  vicinity,  such  as  trees,  brooks,  banks 
of  earth.  As  a  result,  it  was  concluded  that  a  direction  finder  must  be 
kejit  at  least  .'{OO  ft.  away  from  such  objects.  An  apparatus  for  deter- 
mining the  absolute  direction  as  well  as  the  line  of  direct  ion  of  a  wireless 
wave  was  developed.  This  device  utili.ses  the  capacity  of  the  coil  struc- 
ture to  earth,  an  inductance  in  series  with  this  (•a])acity  being  tuned  to 
the  .same  frecjuency  as  the  coil  circuit.  Kxi)erimcn(.s  in  the  field  showed 
that  this  devi(^e  determines  th(>  absolut(^  direction  .satisfactorily.  Inves- 
tigations were  also  made  to  determine  whether  a  crystal  tletoctor  could 
be  developed  having  a  permanent  contact.  The  methods  employed 
included  alternating-current  electrolysis,  catliode  spluttering,  direct- 
current  electrolysis,  soldering,  arcing,  snark  welding  and  nuHhanically 
maintained  contact.  'Vhv  latter  mctho('  gave  a  thoroughly  satisfactory 
detector,  but  the  general  conclusion  was  that  the  .sensitiveness  of  the 
best  crystal  d.-tectors  depends  upon  the  existence  of  an  iniperfect  contact. 
The  use  of  an  earthed  shield  in  conn(>ction  with  measuring  circuits  was 
developed.     It  was  found  that  a  shield  in  the  form  of  a  giid  between 


the  generating  and  measuring  circuits  improved  the  steadiness  of  the 
deflection  and  the  ])recision  of  measurement.  A  shielded  cage  for  the 
induction  coil  of  a  measuring  circuit  was  also  developed,  so  that  the 
entile  circuit  can  be  thoroughly  shielded. 

In  electrochemistry  a  large  amount  of  work  was  done  in  studying  the 
methods  of  dry  cell  analysis,  and  a  systematic  study  of  the  causes  of 
deterioration  of  these  cells  when  not  in'use,  and  of  a  means  for  obtaining 
satisfactory  shelf  life,  was  undertaken  for  the  military  authorities.  The 
question  of  purity  of  acids  u.sed  in  storage  batteries  Vas  also  gone  into, 
and  a  .series  of  experiments  to  determine  the  effects  of  such  imjiurities 
was  carried  on  during  the  year.  The  methods  for  measuring  the  single 
])otentials  of  the  jilates  in  storage  batteries  was  also  studied.  As  regards 
railway  signal  batterics.it  was  found  that  the  ])erformance  of  some  makes 
of  these  batteries  varied  greatly  with  the  temperature,  and  it  is  con- 
sidered that  the  usual  specifications  for  test  should  make  proper  allow- 
ance for  this  variation. 

A  number  of  publications  dealing  with  public  electricity  supply  were 
issued  during  the  year  ;  these  include  one  dealing  with  standards  for 
electric  service,  while  others  have  for  their  subjects  street  lighting  and 
electric  heating.  The  various  apparatus  u.sed  for  telephone  work  has 
also  been  carefully  studied,  and  in  this  way  the  circuits  and  mechanism 
of  the  various  automatic  or  semi-automatic  types  have  been  made  the 
subject  of  j)ublications.  Descriptions  have  also  been  prepared  covering  the 
general  functions  of  each  switch,  the  functions  of  each  switch  element, 
and  the  sequence  of  the  operation  of  the  elements  from  the  moment  the 
switch  moves  in  the  process  of  making  a  call  to  tlie  time  it  is  released. 
Circulars  covering  the  results  of  these  examinations  are  in  course  of 
preparation. 

In  conjunction  with  the  Standards  Committee  of  the  American  In- 
stitute of  Electrical  Engineers  and  the  Institution  of  Electrical  Engineers 
in  this  country,  work  has  been  carried  out  for  standardising  the  definitions 
of  the  terms  employed  in  telephony.  A  large  amount  of  work  has  also 
been  done  in  the  study  of  the  electrolysis  effects  caused  by  tramwaj' 
circuits  and  their  effects  on  the  corrosion  of  cables. 


The  Thermal  Efficiency  of  the  Gene- 
ration and  Use  of  Gas  and  Electricity. 


We  have  received  from  Sir  Dugald  Clerk  a  copy  of  his  reply  to  the 
discussion  on  the  Paper  which  he  recently  read  before  the  In.stitution 
of  Electrical  Engineers  on  "  The  Thermal  Efficiency  of  the  Generation 
and  Use  of  Gas  and  Electricity."  These  remarks  are  given  in 
abstract  below.  We  published  an  account  of  the  Paper  and  of  the 
discussion  thereon  in  our  issue  of  June  25th. 

Sir  DuoALD  Clerk  said  he  had  hoped  that  the  question  of  the  actual 
efficiency  figures  given  in  his  lecture  and  in  the  Clerk-Smithells-Cobb 
report  would  have  been  fully  examined  and  discussed.  No  criticism  of 
them,  however,  had  been  made.  Mr.  Wordingham  stated  that  when  a 
gas  engine  was  running  light  it  was  running  uneconomically  and  wasting 
a  large  amount  of  heat.  But,  even  as  early  as  1905,  most  ordinary 
horizontal  gas  engines  were  running  with  coal  gas  on  a  27  per  cent,  brake 
efficiency  at  full  load,  and  at  one-third  load  the  efficiency  was  still  20  per 
cent.  Mr.  Merz  was  quite  mistaken  in  assuming  that  20  and  25  per  cent, 
were  exceptional  efficiencies  in  the  ordinary  coal  gas  engines  of  to-day. 
Thirty  per  cent,  brake  efficiency  at  full  load  was  not  at  all  uncommon. 
With  regard  to  heating  by  electricity,  no  criticism  was  made  of  liis_ 
figures.  Mr.  Wordingham,  it  was  true,  pointed  out  that  the  ease  of 
turning  a  switch  to  produce  electric  heating  or  motive  power  was  so 
great  that  economies  could  be  made  when  heat  was  required  for  short 
periods,  or  motors  had  to  run  for  similar  short  ])eriods  doing  discontinuous 
work,  Gas  engineers  quite  understood  the  advantage  of  electricity  used 
in  this  way  ;  but  the  main  point  of  the  lecture  and  the  joint  report  was 
to  show  the  actual  efficiencies  in  extended  and  continuous  use. 

He  (Sir  Dugald)  agreed  that  thermal  eflficieney  was  not  the  .sole  deter- 
mining factor  leading  to  the  use  of  gas  or  electricity.  With  regard  to 
.Mr  V\'or(liiighain"s  remark  that  large  gas  engines  were  at  pre.sent  under 
a  cloud,  he  would  lik(>  to  call  his  attention  to  th(>  inverted  vertical  gas 
engines  which  had  been  rapidly  introduced  into  use  during  the  jiast  eight 
years.  One  firm  alone  had  sup])licd  over  100  000  n.n.r.  in  these  engines 
in  units  from  500  to  .'5,000  h  p  These  engines  were  largely  used  for 
generating  v'lectricity  at  collieries  and  in  other  places. 

The  large  and  (<xtending  u.se  of  the  smaller  gas  engines  running  with 
town's  gas  s1iow(h1  how  much  manufacturers  do  ajipn-ciate  cliea]>  motive 
p  )Wei.  Kor  Work  of  this  kind,  the  gas  engine  industry  showed  an  ever- 
iiicrcasing  ex])ansion  which  had  not  been  checked  by  the  use  of  the 
electric  motor.  At  a  certain  jiower  it  became  more  economical  to  use 
a  gas  engine  for  a  small  works  than  an  electric  motor,  and  accordingly 
gas  engines  were  so  u.sed  in  very  large  numbers. 

It  was  necessary  for  the  ga^  industry  to  deal  with  not  only  motive 
power  and  light,  but  also  with  electiical  heating.  A  eamiiaign  for  the 
general  u.se  of  electricity  for  light,  jiowcr  and  heat  beuan  with  Mr.  S.  Z. 
d(>  Kerranti's  ])rcsideiitial  address  to  the  Institution  of  Eli>ctrical  Engi- 
neers in  191(1.  He  was  followed  by  .Mr.  Merz  himself.  l)y  Lord  Haldane. 
by  Mr.  Sydney  Brooks.  Even  .Mr.  Patchell  said,  ■'  Llectricity  was  to  lie 
the  cure-all.  Rivers  of  electricity  were  to  wash  away' the  effects  of  the 
war,  if  not  the  whole  of  the  national  debt."  He  could  assure  Mr.  Merz, 
Mr.   Sparks  and    Mr.    I'atchell  that,  under  these  ci  ■  umstanees,  it    was 
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necessary  for  the  gas  industry  to  bi-stir  itself  and  show  the  high  e  •onomies 
which  were  obtained  in  gas-making  processes  for  the  supi)ly  of  heat, 
power  and  light. 

With  regard  to  Mr.  Merz'  statement  that  the  figures  obtained  at  some 
of  the  largest  gas-driven  stations  in  the  world  were  inferior  to  those 
obtained  at  steam  turbin  ■  stations,  he  (Sir  Dugald)  would  refer  him  to  a 
recent  Paper  read  by  Mr.  Patchell  before  the  Institution  of  Electrical 
Engineers,  where  the  combined  thermal  efficiency  of  electrical  generation 
is  given  as  19-9  per  cent,  with  a  relatively  small  gas-producing  plant  and 
gas  engines  of  about  500  h.p.. 

He  was  very  much  in  agreement  with  Mr.  Highfield  as  to  the  necessity 
for  cooperation  between  the  two  industries,  and  quite  understDod  his 
argument  that  even  cost  is  not  the  sole  determining  factor. 


Electric  and  Other  Methods  ol 
Applying  Water  Japan.* 

By     WHEELER     P.     DAVEY. 

Baking  japan,  as  ordinarily  used  in  industry,  consists  of  a  "  base  " 
and  a  "  solvent."  The  base  contains  one  or  more  of  the  various 
asphalts,  together  with  linseed,  china-wood  oil,  &c.  This  dilutes 
this  base  to  a  liquid,  so  that  the  metal  may  be  easily  coated  with 
the  desired  amount  of  japan  base.  Such  solvents  as  naptha,  kerosene 
and  similar  products  entail  considerable  fire  risk,  especially  in  the 
oven  in  which  the  japanned  metal  is  baked.  It  was  to  eliminate 
this  lire  risk  that  "  water  japan,"  which  consists  of  an  emulsion  of 
japan  base  in  water,  was  developed. 

An  enormous  number  of  tiny  ultra- microscopic  globules  of  japan 
base  float  in  the  water  japan  in  the  same  way  that  globules  of 
butter  fat  are  suspended  in  cream.  The  diameter  of  the  globules 
is  about  O-OOOOI  in.  The  emulsion  is  permanent,  showing  no 
tendency  to  settle  out  even  after  several  months.  The  viscosity  of 
water  japan  is  much  less  than  that  of  the  same  base  dissolved  in 
kerosene  or  similar  solv-ents.  Accordingly  it  is  necessary  to  employ 
different  methods  of  applying  the  japan  base  to  metal  before  baking. 
Such  methods  all  have  this  feature  in  common — the  japan  base  is 
deposited  on  the  metal  in  a  solvent-free  condition. 

The  Electric-dip.- — The  electric-dip  method  is  adapted  to  small 
odd  jobs  of  japanning  rather  than  to  quantity  production.  The 
water  japan  is  put  in  an  iron  tank,  connected  to  the  negative 
terminal  of  a  direct-current  circuit.  The  metal  to  be  coated  is 
connected  to  the  positive  terminal  of  the  circuit.  Since  the  globules 
of  base  in  the  water  japan  carry  negative  charges,  the  base  will  be 
attracted  to  the  positively  charged  metal.  The  water  is  left  behind 
and  the  metal  is  covered  with  a  thin  film  of  japan  base,  free  from 
solvent.  This  lilm  possesses  some  insulating  properties  even  before 
baking,  so  that,  as  soon  as  the  most  exposed  portions  of  the  metal 
are  coated,  deposition  starts  in  whatever  holes  and  recesses  may 
still  be  bare.  The  thickness  of  the  deposit  of  base  depends  upon 
the  product  of  the  current-density  and  the  time.  Using  a  125-volt 
circuit,  the  time  required  for  a  satisfactory  coat  is  about  2^  sec. 
In  using  the  electric -dip  method  no  special  voltage  is  necessary. 
The  work  is  connected  directly  across  a  direct-current  line  of  high 
current  carrying  capacity  without  series  resistance,  so  that  the 
current  flowing  will  be  proportional  to  the  area  to  be  covered.  The 
current  on  125  volts  will  average  about  0-8  ampere  per  square  inch 
of  surface  to  be  c6vered.  Owing  to  the  polarisation  effect,  the 
current  is  higher  at  the  instant  the  circuit  is  closed  than  at  the 
moment  of  breaking.  Time  is  conveniently  measured  by  means  of 
a  time  switch  connected  to  a  relay.  Accidental  short  circuits  are 
prevented  by  a  wooden  grating  on  the  sides  and  bottom  of  the  tank. 
The  surfaces  of  the  metal  to  be  coated  should  be  absolutely  free  from 
grease  or  other  insulating  material.  During  the  time  the  japan  base  is 
being  deposited,  the  metal  should  be  submerged  at  least  2  in.  below 
the  surface  of  the  water  japan  so  as  to  allow  it  to  be  in  approxi- 
mately ixniform  electric  field.  Only  one  coat  can  be  given  by  the 
electric-dip  process,  as  baked  water  japan  acts  as  an  insulator. 

The  Hot-dip. — The  hot-dip  method  is  adapted  to  work  with  large 
quantities  of  small  castings,  punchings,&c.,  where  labour  cost  must  be 
kept  at  a  minimum.  The  metal  to  be  japanned  is  placed  in  wire 
baskets  and  heated  in  an  oven  to  a  tem|x>rature  of  about  500°F. 
(260°C.).  It  is  then  cooled  to  about  400  F.  (200  0.)  and  quickly 
plunged  into  the  cold  water  japan.  The  japan  base  leaves  the  water 
and  collects  in  a  (ilm  on  the  surface  of  the  metal.  After  the  basket  has 
remained  in  the  water  japan  about  10  sees,  it  is  removed,  drained  for 
about  30  sees,  and  placed  in  the  baking  oven,  where  it  is  baked  in  the 
usual  manner.  After  baking,  the  basket  is  emptied  into  storage  boxes. 
There  is  no  handling  of  the  individual  pieces  from  the  time  the  basket  is 
filled  until  it  is  finally  emptied  into  the  storage  box.  Pre-heating  was 
origiiially  developed  as  a  cheap  method  of  cleaning  grease  and  oil  from 
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metal  before  japanninf;.  It  iii useful  on  steel  punchingHandon  braes,. 
copper  and  aluminium.  It  was  soon  found  that  if  thiH  pre-heat«d 
metal  was  fjuickly  plunged  into  water  japan  while  still  hot  {^S(t°F. 
to  400  F.)  that  the  heat  in  the  metal  had  the  same  etfet-t  as  the 
electricity  in  the  eleetrie-dip  prfx.esH  in  caujsing  the  jafian  ba«e  to 
adhere  to  the  metal  leaving  the  water  behinfL  There  wa«  thi« 
additional  advantage,  that  the  Hurfa<^«  of  japan  base  immediately 
in  conta'it  with  the  metal  started  to  bake  from  the  reaidual  heat  o£ 
the  metal,  thus  tending  to  ensure  goofl  a<Ihe«ion. 

In  using  ordinarj'  japan  the  thicknes-s  of  coat  depends  upon  the 
vLscosity  of  the  japan,  measured  in  terms  of  its  density  ae  shown 
by  a  hydrometer.  In  none  of  the  foregoing  methods  flf-scritjed  for 
using  water  japan  has  the  vi-scosity  been  important.  The  concen- 
tration of  japan  base  in  the  liquid,  and  not  the  viscosity,  is  the 
important  faf;tor.  Even  here  the  limits  are  quite  wide,  for  the 
maximum  permissible  concentration  is  aUjut  twice  the  minimum. 


Track  Circuits. 

By    .M.    G.    T. 

During  the  last  10  years  the  track  circuit  has  l>een  greatly- 
developed  and  is  now  an  established  feature  in  the  signalling  of 
railways.  It  has  been  found  so  reliable  that  Rule  55  (which  requires 
the  fireman  of  a  train  or  engine  detained  at  a  .signal  after  5  minutes 
wait  to  walk  to  the  signal-box  and  report  the  presence  of  the  train 
or  engine  to  the  signalman)  need  not  be  complied  with,  when  there 
is  a  track  circuit  to  the  rear  of  the  stop  signal.  An  indicator  of 
some  kind  is  attached  to  the  signal  so  protected  to  inform  enginenaen 
of  the  presence  of  the  track  circuit. 

The  Detection  Problem. 

The  most  difficult  problem  at  present  is  the  detection,  without 
fail,  of  single  four-wheel  vehicles.  Experience  has  shown  that 
where  engines  discharge  sand  or  where  rails  are  not  frequently  ruQ 
over,  the  track  circuit  cannot  be  trusted.  It  is  better  to  use  fouIing^ 
bars  with  electric  contacts  in  series  in  such  places.  These  are  not 
suitable  on  a  high  speed  line,  however. 

The  problem  of  obtaining  a  successful  track  circuit  is  somewhat 
complicated.  The  variable  resistance  from  rail  to  rail  is  the  funda- 
mental difficulty.  The  ballast  resistance  varies  with  weather, 
construction  of  permanent  way,  nature  of  ballast  and  length  of 
track  circuit. 

B.\LL.\ST  Resistance. 

The  ballast  resistance  in  dry  weather  may  be  more  than  10  timev 
the  value  in  pouring  rain.  Certain  railways  attach  the  chairs  to 
the  sleepers  by  bolts  with  heads,  and  washers  on  the  under-side  of 
them.  This  construction  tends  to  decrease  the  ballast  resistance. 
Clean  slag  ballast  or  crushed  granite  possess  good  insulating  proper- 
ties when  dry.  Cinder  ballast  is  poorer  but  not  so  variable.  The 
length  of  a  track  circuit  frenuently  has  to  be  curtailed  owing  to 
bad  insulating  conditions.  In  some  wet  places  very  few  rail  lengths 
can  be  obtained  to  ensure  a  ballast  resistance  of  not  less  than  5  ohms. 
A  good  average  value  for  a  ballast  resistance  is  20  ohms.  In  rases- 
where  such  short  track  circuits  are  necessary,  a  numl>er  are  con- 
nected in  series  through  x-elays,  to  obtain  the  required  length  pf 
protected  section. 

Insulation  and  Bonds. 

The  practice  on  different  railways  varies  in  detail  somewhat  for 
direct-current  track  circuits,  but  the  main  features  remain  tho 
same.  The  type  of  insulating  rail  joint,  and  insulating  connection 
for  point  fittings,  &c.,  vary  considerably,  but  all  do  the  same  thing 
effectively.  Track  circuit  bonds  also  are  of  many  types,  double 
and  single  No.  8  galvanised  iron  wire,  ditto  cop^^r  wires,  copper 
flexible  bonds  and  so  on.  The  double  Xo  8  .-01.  wire  bond  is  perhaps 
the  best  and  cheapest.  It  should  lie  protected  from  damage  by- 
being  i)assod  inside  the  chair  on  the  same  side  of  the  rail  as  the  key 
and  under  it  and  the  fish  plate. 

The  voltage  used  across  the  rails  is  between  0-7  and  1-2  volts. 
One  large  railway  with  more  than  5XX)  track  circuits  uses  a  2-voIt 
100  A.H.  accumulator  as  the  standard  track  battery.  In  one  section 
however,  to  obtain  a  high  minimum  track  shunt  a  20-volt  battery 
of  150  A.H.  accunudators  is  used,  and  the  seotion  is  divided  into- 
eight  lengths  all  fed  from  the  one  battery.  The  total  steady  current 
taken  is  11  amperes.  50  ohm  relays  are  used  in  this  special  caae. 
The  2- volt  accumulators  are  of  the  portable  ty}x>  and  are  changed' 
everv  14  days.  The  20-volt  battery  is  in  duplicate  and  is  re-charged 
\\ithout  being  moved.  The  average  discharge  for  a  normal  track 
circuit  is  015  ami)ere.  This  increases  very  little  when  the  track  is 
short  circuited,  as  a  considerable  total  foeil  resistance  is  inserted 
between  the  aceunudator  and  the  rails.  Four  and  nine  ohm  tr^ck 
relavs  are  used,  depending  on  the  ballast  resistance    obtainable^ 
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It  is  always  the  endeavour  to  get  the  resistance  of  the  minimum 
•track  shunt  as  high  as  possible.  The  minimum  resistance  which  will 
normally  cause  the  track  relay  to  be  released  is  about  2  ohms.  An 
average  train  shunt  is  about  0-4  ohm.  The  release  current  for  a 
•relay  is  about  0-03  ampere  and  the  minimum  pick-up  current  is 
about  0-05  ampere.  It  is,  of  course,  desirable  that  the  pick-up 
current  should  be  considerably  higher  than  the  release  current. 

The  Use  of  Track  Circuits. 
Track  relays  have  been  vastly  improved  of  late  years  and  usually 
have  two  coils,  and  solid  well  built  high  conductivity  contacts  in  a 
glass  enclosed  base.  Current  is  continuously  flowing  through  the 
top  contacts  except  when  the  track  is  occuiiied  when  the  bottom 
contacts  come  into  use. 

The  uses  to  which  a  track  circuit  is  put  are  very  varied.  In  its 
isimplest  form  it  merely  operates  an  indicator  in  the  signal  box 
s showing  whether  the  track  is  "  occupied  "  or  "  clear."  It  is  also 
-employed  to  lock  the  starting  signal  in  the  rear  of  the  track  circuit, 
tto  break  down  the  "  line  clear  "  circuit  between  the  block  instru- 
nments,  to  control  the  movement  of  automatic  signals,  to  act  instead 
-of  facing  point  lock  bars,  to  cause  a  lamp  to  be  extinguished  or 
^lighted  on  an  illuminated  signal-box  diagram,  to  cause  an  electric 
""hooter  to  sound  at  dangerous  level  crossings  or  stations,  and  many 
►other  uses.  In  whatever  way  it  is  used  electrical  signal  engineers 
:alco'ays  arrange  for  any  failure  to  give  the  "  danger  "  signal.  Thus  a 
tjToken  rail  or  discharged  battery  would  both  cause  the  danger 
signal  to  be  received.  The  cost  of  installing  a  direct-current  track 
circuit  varies  very  much  A^dth  different  railways.  £120  is  one  figure 
for  a  simple  track  circuit  250  yards  long.  With  prices  for  labour 
;»nd  material  fluctuating  so  frequently  this  figure  is  of  little  value. 

Alternating-Current  Track  Circuits. 
Alternating-current  track  circuits  are  more  costly,  as  they  require 
transformers,  special  relays  and  impedance  bonds,  instead  of  the 
insulating  rail  joint,  when  used  on  electric  railways,  as  they  usually 
.are. 

Track  Circuit  Nomenclature. 

It  ■will  be  noticed  that  many  special  terms  are  used  to  describe 
parts  or  features  of  a  track  circuit.  Those  adopted  have  been 
j-ecommended  for  this  purpose  by  the  Institution  of  Railway  Signal 
Engineers,  which  has  a  Committee  still  sitting  on  track  circuit 
.nomenclature. 

From  a  traffic  point  of  view  track  circuits  are  invaluable.  In 
addition  to  the  concession  wath  regard  to  Rule  55,  it  is  possible  to 
introduce  automatic  signals  controlled  by  track  circuits  and  so 
divide  long  block  sections  and  enable  more  trains  to  be  handled. 
They  relieve  the  signalman  of  much  anxiety  particularly  in  fog, 
falling  snow  and  darkness,  and  at  places  where  he  cannot  see  his 
signals.  During  the  war  the  installation  of  track  circuits  was 
encouraged. 

What  the  eventual  result  of  track  circuiting  will  be  on  traffic 
operation  it  is  difficult  to  foretell.  As  the  money  put  into  them 
is  vi^ell  invested,  for  it  makes  accidents  less  possible,  thus  saving 
.much  paying  out  in  claims  and  repairs,  it  is  certain  they  will  be 
strongly  developed.  They  may  so  improve  train  working  that  they 
(Will  in  ?ome  places  do  away  with  the  necessity  for  providing  more 
running  lines. 

Those  who  msh  to  obtain  more  detailed  information  with  regard 
to  the  electro-technical  side  of  direct-current  track  circuiting  are 
recommended  to  study  the  Papers  read  by  Mr.  C.  M.  Jacobs  before 
the  Institution  of  Electrical  Engineers,  January  1918,  by  Mr.  W.  J. 
"Thorrowgood  before  the  Institution  of  Railway  Signal  Engineers, 
April  9,  1918,  and  by  Mr.  H.  M.  Proud  before  the  same  Institution 
.on  June  11,  1918. 


RevicM'^s. 


Correspondence. 


STRAY  LOSSES  IN  TURBO-ALTERNATORS 

TO    THE    EDITOR    OF   THE    EI.ECTRICIAN. 

Sip.  :  Mr.  Carr's  letter  in  your  issue  of  July  2  does  not  serve 
«fco  advance  our  knowledge.  The  matter  in  dispute  is  not  one 
-of  opinion  but  of  fact,  for  there  is  much  experimental  data  in 
.existence  to  show  that  Mr.  Carr's  theory  is  untenable.  He  is 
tilting  at  fact  with  argument,  and  I  would  suggest  that  the 
logical  course  is  for  him  to  leave  the  matter  in  abeyance  until 
he  is  in  a  position  to  compare  his  philosophy  with  his  results. 
— I  an\  &c., 

Manchester,  S.  F.  Barclay,  Ph.D.,  M.List.C.E. 

July  13. 


Collected  Scientific  Papers.  By  John  Henky  Poyxting,  Sc.  D.,. 
F.R.S.  (London  :  Cambridge- Uni\-ersity  Press.)  Pp.  xxxii.-f  768. 
37s.  6d.  net. 

No  better  memorial  to  Prof.  Poynting  could  have  been 
devised  than  this  handsome  volume  of  his  scient  fie  papers. 
The  editor  is  to  be  congratulated  on  the  result  of  his  labours 
and  the  printers  have  turned  out  a  volume  worthy  of  the 
best  traditions  of  the  Cambridge  Press.  To  h's  old  students 
it  will  be  welcome,  bringing  back  the  memory  of  a  much-loved 
teacher,  and  to  every  student  of  physics  it  will  be  a  help,  as 
Poynting  not  only  made  many  valuable  researches  bui 
possessed  the  rare  gift  of  clear  exposition  of  the  most  recondite 
subjects. 

Poynting's  scientifi:e  work  may  be  divided  into  three  sections. 
His  studies  on  gravitational  attraction  come  first.  Next  his 
work  on  the  transfer  of  energy  in  the  electromagnetic  field, 
and  lastly  hi?  work  on  radiation  and  the  pressure  produced 
by  it.  For  the  "  weighing  of  the  earth  "  he  used  a  large 
bullion-balance  with  a  4-ft.  beam.  In  place  of  the  usual 
scale-pans  two.  lead  spheres  each  about  50  lb.  in  weight  were 
hung  from  the  two  ends  of  the  beam.  A  large  lead  sphere- 
weighing  about  350  lb.  was  brought  first  under  one  lead 
weight  and  then  under  the  other,  the  gravitational  attraction 
between  the  spheres  thus  producing  twice  the  tilt  of  the 
balance  beam  that  one  attraction  alone  would  have  produced. 
The  increase  in  the  weight  due  to  the  attraction  was  only 
about  i  mgm.  in  a  total  weight  of  20  kilograms,  i.e.,  about  one 
in  a  hundred  million.  The  accuracy  of  the  measurement  was 
well  within  one  in  5,000  million  of  the  total  weight.  The 
difficulties  that  had  to  be  overcome  were  great  and  the 
corrections  that  had  to  be  applied  were  numerous,  but  in, 
1890  he  deduced  from  his  experiments  that  the  density  of 
the  earth  was  5-493  times  that  of  water.  He  thus  verified 
Newton's  marvellous  guess  "  that  the  quantity  of  the  whole 
matter  of  the  earth  may  be  five  or  six  times  greater  than  if 
it  consisted  all  of  water." 

The  researches  by  which  Poynting  is  most  widely  known 
are  those  on  the  transfer  of  energy  in  the  electromagnetic 
field.  They  were  published  in  the  "  Philosophical  Trans- 
actions "  for  1884  and  1888.  Every  electrician  knows  that 
neither  electric  nor  magnetic  energy  is  confined  to  the  regions 
in  which  electric  charges  and  permanent  magnetism  are  found. 
It  is  known,  for  instance,  that  the  motion  of  an  electrostatic 
charge  alters  the  distribution  of  the  electrostatic  energy  in 
the  field.  There  must,  therefore,  be  a  transfer  oi  energy 
through  the  ether  to  produce  this  readjustment  of  the  energy. 
Poynting  looked  for  the  mechanism  of  this  flow  cf  energy  in 
what  Maxwell  called  the  "  displacement  currents "  which 
accompany  the  motion  of  the  charge.  By  rigorous  mathe- 
matical reasoning  he  found  the  direction  and  the  magnitude 
of  this  flow  of  energy  through  the  ether.  He  proved  that 
the  flow  of  energy  was  perpendicular  both  to  the  electrostatic 
force  R  and  to  the  magnetic  force  H.  Its  magnitude  also 
was  RH  sin  dj{4:7i),  where  6  is  the  angle  between  R  and  H. 
This  resalting  flow  is  known  to  the  mathematician  as  the 
"  Poynting  flux  of  energy." 

Poynting  applied  his  theorem  to  the  transmission  of  light 
which  physicists  regard  as  an  electromagnetic  phenomenon. 
If  V  be  the  velocity  of  light,  then,  by  the  theorem  given  above» 
assuming  that  d  is  90  deg.,  we  have 


RH 


kR^    ^ 

'  8rr  "^  Sti  ' 


where  k  is  the  inductivity  and  f.i  the  permeability  of  the 
mediunu     It  is  also  easy  to  show  from  first  principles  that 

H  =  kvR. 

It  follows  from  these  two  equations  that 

l-R^     fiH-         ,  1 

^—  =  - — ,  and  v^—:^. 
8.-T      S.-r  \  A- a 

Tluis   in   a   lijiht    wave   the   electrostatic   energy  equals   the 
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electromagnetic  energy  and  the  velocity  ofTlight  depends 
only  on  the  electrical  constants  of^the  medium. 

In  his  later  years  Poynting  devoted  much  attention  to  the 
question  of  radiant  heat  and  the  pressure  produced  by  light. 
He  applied  Stefan's  fourth  power  law  of  radiation  to  determine 
the  temperature  of  planets,  and  amongst  other  interesting 
results  deduced  that  the  temperature  of  Mars  would  be  so 
low  that  life  as  known  to  us  would  be  impossible  on  its  surface. 
This  led  to  a  controversy  with  Lowell,  but  Poynting  saw  no 
reason  to  modify  his  conclusions. 

Another  interesting  deduction  he  made  was  that  two  equal 
hot  spheres  in  the  presence  of  one  another  were  acted  on  by  a 
repulsive  force.  He  also  deduced  the  curious  result  that  if 
one  of  the  spheres  was  very  small  compared  with  the  other 
and  the  distance  between  them  very  great,  then  the  repulsive 
force  can  be  greater  than  their  gravitational  attraction  and 
thus  they  move  apart.  He  applies  these  theorems  to  interest- 
ing astronomical  speculations  about  the  rings  of  Saturn  and 
the  Zodiacal  light. 

The  latter  part  of  the  book  contains  his  addresses  and  papers 
on  subjects  of  general  interest.  These  can  be  read  with 
pleasure  and  profit  by  every  reader.  His  views  on  educational 
subjects  are  of  special  value.  In  the  following  extract  he 
criticises  some  of  our  examinational  methods.  "  Too  much 
of  our  teaching  and  examining  ....  is  like  the  charging  of 
secondary  batteries,  ....  which  only  give  back  what  was 
put  into  them  with  some  inevitable  loss  by  leakage.  So  we 
charge  our  students  with  instruction  and  estimate  their  value 
by  the  percentage  they  can  restore  in  the  examination  room." 

A.  EUSSELL. 

Principles  and  Practice  of  Electrical  Testing.  By  E.  G. 
Allen,  B.Sc.  (London  :  Longmans,  Green  &  Company.)  Pp.  363. 
18s.  net. 

This  is  a  good  book.  It  deals  with  apparatus,  circuits  and 
machines,  and  the  principles  upon  which  they  depend.  In 
the  first  five  chapters,  occupying  about  one-third  of  the  book, 
are  enunciated  the  fundamental  principles  of  eiectromagnetism, 
inductance,  capacity,  alternating  currents,  skin  effect,  eddy 
currents,  measurements,  harmonic  analysis,  ballistic  and  other 
moving-coil  galvanometers,  &c.  The  material  is  well  chosen, 
and  the  treatment  good,  while  no  attempt  has  been  made  to 
avoid  mathematics  where  matliematics  is  necessary.  In 
addition  to  the  usual  electromagnetic  and  electrostatic  de- 
finitions in  a  book  on  practical  testing  we  should  have  been 
glad  to  find  a  definition  of  the  international  ampere,  ohm  and 
volt.  Also,  considering  the  great  importance  of  the  transient 
term  in  the  expression  for  an  alternating  current  in  its  applica- 
tion to  short-circuit  phenomena  in  transformers  and  alter- 
nators, more  attention  might  profitably  have  been  bestowed 
on  this  matter. 

The  next  two  chapters  are  devoted  to  the  measurement  of 
resistance  and  testing  of  insulation,  and  to  the  testing  of  live 
circuits  and  the  location  of  faults.  These,  together  with  a 
chapter  on  the  testing  of  the  magnetic  qualities  of  iron  and 
steel,  are  fairly  complete.  The  author  then  deals  with  the 
temperature  rise  in  electrical  apparatus  and  machines,  and 
the  reader  is  introduced  to  the  heating  and  cooling  curves  for 
steady  and  intermittent  working.  This  is  followed  by  a 
description  of  the  usual  methods  for  the  measurements  of  self 
and  mutual  inductance  and  of  capacity. 

The  remaining  six  chapters  are  taken  up  with  the  principles 
and  testing  of  electrical  machines.  The  chapter  on  the 
principles  contains  the  usual  textbook  information  on  the 
subject,  though  we  would  point  out  that,  in  addition  to 
neutralising  armature  reaction,  it  is  seldom  necessary  to  add 
as  much  as  50  per  cent,  more  ampere-turns  for  commutation 
purposes.  Of  course,  in  a  book  of  this  description  the  treat- 
ment is  necessarily  brief  ;  yet  many  things  haVe  been  left  out 
which  one  would  have  gladly  seen  in  it.  Apparently  the 
guiding  principle  of  the  writer  has  been  to  give  what  was 
really  Qssential  for  an  understanding  of  testing,  and  from 
this  point  of  view  the  selection  of  material  is  perhaps  satis- 
factory. 

The  chapter  on  the  testing  of  continuous-current  machines 


does  not  call  for  much  comment,  though  the  reader  might 
have  been  given  more  precautionary  in.struction  ;  e.fj.,  not  to 
attempt  to  maintain  a  constant  speed  when  taking  a  mag- 
netisation curve ;  also  not  to  make  the  final  test  before 
preliminary  readings  have  been  taken.  In  reference  to  the 
chapters  on  alternating-current  machines,  it  .seems  to  u.s  that 
a  very  extensive  range  of  subjects,  including  synchronous 
generators  and  motors,  repulsion  and  induction  motors  and 
rotary  converters,  has  been  rather  summarily  dismissed. 
Though  four  chapters  are  devoted  to  the  principles  and  testing 
of  these  machines,  much  modern  work  on  theory  and  testing 
has  been  overlooked.  Perhaps  the  inclusion  of  so  many  kinds 
of  apparatus  and  machines  in  a  single  volume  conipelled  the 
author  to  make  the  treatment  cursory  in  places. 

The  last  section  of  the  book  deals  with  the  Duddell,  and 
especially  with  the  Irwin,  oscillograph  in  a  creditable  manner, 
and  we  are  glad  to  think  that  the  author  regards  a  book  on 
testing  as  incomplete  without  reference  to  the.se  important 
instruments.  Throughout  the  book  there  are  numerous 
examples,  with  numerical  answers,  which  are  of  great  value 
to  the  serious  reader. 

While  we  think  that  the  more  general  parts  are  better  than 
those  referring  specifically  to  machines  and  testing,  we  consider 
the  book  a  very  useful  work  to  possess,  and  few  purchasers  will 
regret  the  outlay.  S.  P.  Smith. 


Electricity  Supply  Districts. 


The  Electricity  Commissioners  have  provisionallj-  determined  the 
areas  of  three  additional  districts,  viz.,  the  London  and  Home  Counties, 
the  Mersey  and  West  Lancashire  and  the  North  Wales  and  Chester 
areas.  In  the  case  of  the  first-mentioned  district  objections  to  the 
proposed  delimitation  must  be  made,  or  alternative  proposals  submitted, 
to  the  Secretary  of  the  Commission  by  Dec.  31  next,  and  in  the  other 
two  by  Nov.  30.     The  areas  of  the  districts  are  as  under : — 

London  and  Home  CorNxiES. 

The  Electricity  Commissioners  have  provisionally  determined  that 
the  under-mentioned  area  shall  be  constituted  a  separate  Electricity 
District : — ■ 

The  City  of  London  ;  the  whole  of  the  Cocnties  of  London  and 
Middlesex  ;  so  much  of  the  CorNTY  of  Berks  as  is  included  in  the 
Municipal  Borough  of  New  Windsor,  and  the  Rural  District  of  Windsor  ; 
so  much  of  the  Colnty  of  Bickingham  as  is  included  in  the  Urban 
districts  of  Beaconsfield,  Eton  and  Slough  ;  the  rural  district  of  Eton. 
and  the  parishes  of  Chalfont  St.  Giles,  Chalfont  St.  Peter,  Chenies  and 
Seer  Green  Chapelryin  the  rural  district  of  Amersham  ;  so  much  of  the 
County  of  Essex  as  is  included  in  the  county  boroughs  of  East  Ham  ami 
West  Ham;  the  urban  districis  of  Barking  Town,  Brentwood,  Buck- 
hurst  Hill,  Chingford,  Epping,  Grays  Thurrock,  Ilford.  Leyton,  Loughton. 
Romford,  Tilbury,  Waltham  Holy  Cross,  Walthamstow,  Wanstead  and 
Woodford  ;  the  rural  districts  of  Orsett  and  Romford  ;  the  parishes  of 
Childerditch,  Little  Warlcy,  South  Weald  and  West  Horndon  in  rural 
district  of  Billericay  ;  the  parishes  of  Chigwell.  Epping  Upland,  Theydou 
Bois  and  Theydon  Garnon  in  rural  district  of  Epping  ;  and  the  parishes 
of  Lambourne,  Navestock,  Stamford  Rivers.  Staplefonl  Abbotts, 
Stapleford  Tawney  and  Theydon  Mount  in  rural  district  of  Ongar  : 
so  much  of  the  Cointy  of  Hektfokd  as  is  included  in  the  municipal 
boroughs  of  Hertfoi-d  and  St.  Albans  ;  the  urban  districts  of  Barnet, 
Bushey,  Cheshunt,  Chorlej^vood,  East  Barnet  ^■alley.  Harpenden, 
Hodd.^sdon.  Rickmansworth,  Ware  and  Watfon.1 ;  and  the  rural  districts 
of  Barnet,  Hatfield,  Hertford,  St.  Albans,  Waiv,  Watford  and  Welwjni ; 
so  much  of  the  County  of  Kent  as  is  included  in  the  'uunicipal  boroughs 
of  Bromley  and  Gravcsend  ;  the  urban  districts  of  Beckenham,  Boxley, 
Chislehurs't,  Dartfoal,  Erith,  Footscray,  Northfieet,  Penge  and  Seven- 
oaks  ;  and  the  rural  districts  of  Bromley  and  Dartfon.1 ;  with  the  parislies 
of  Brastcd  (excluding  detached  portion).  Chevening,  Dunt on  Green, 
Halstead,  Kemsing,  Otforii,  Riverhead,  Seal,  Sevenoaks  Weald.  Shore- 
ham,  Sunbridge  and  Westerham  in  rural  district  of  Sevenoaks  :  so  much 
of  the  County  of  Surrey  as  is  included  in  the  county  borough  of  Croydon, 
the  municipal  boroughs  of  Guildfoixl.  Kingston-upon-Thames.  Reigate, 
Richmond  and  Wimbledon;  the  urban  districts  of  Barnes,  l^nldington 
and  Wallington,  Cai-shalton.  Caterham.  Chertsey.  Coulsdon  and  Purley, 
Dorking,  East  and  West  Molesey.  Egham,  Epsom.  Esher  and  the  Dittons, 
Ham,  Leatherhead.  :Merton  and" Moalen.  Mitcham,  Surbiton,  Sutton,  The 
Maidens  and  Coomlv.  Walton-upon-Thames,  Weybridge  and  Woking  ; 
the  rural  district  of  Epsom  ;  the  parishes  of  Bisley,  Bj-fitn^t,  Pyrford  and 
Thorpe  in  rutal  district  of  Chertsey  ;  the  parishes  of  Dorking  Rural. 
Effingham  and  Micklehaia  in  rural  district  of  Dorking  :  the  parishes  of 
Addington,  Bletohinszlv.  Chelsham.  Crowhui-st.  Farleigh,  Godstone 
(except  the  detached  portion),  Limpsfield.  Oxted,  Tandridge  (except 
the  southern  portion).  Tatsfield,  Titsey,  Warlingham  and  Woldingham 


F  -1 


114 


THE  ELECTRICIAN. 


July  23,  192a 


in  rural  district  of  Godstone  ;  the  parishes  of  E.  Chvndon,  E.  Horsley, 
Merrow,  Ockham,  Pirbriglit,  Send  and  Ripley,  West  Clandon,  West 
Horsley,  Wisley  and  Worplesdon  in  rural  district  of  Guildford  ;  and  the 
parishes  of  Betchworth,  Buckland,  Chaldon,  Chipstead,  Gatton,  Kings- 
wood  Liberty,  Merstham,  Nuttield  and  Walton-on-the-Hill  in  rural 
district  of  Reigate. 

Mersey  and  West  Lancashire. 

County  of  Lancaster  :  The  City  and  County  Borough  of  Liverpool  ; 
the  County  Boroughs  of  Bootle,  Southport,  St.  Helens  and  Warrington  ; 
the  Municipal  Borough  of  Widnes  ;  the  urban  district  of  Formby,  Great 
Crosby,  Huyton-with-Robj',  Lathoni  and  Burscough,  Litherland,  Little 
Crosby,  Newton-in-Makerfield,  Ormskirk,  Prescot,  Rainford,  Skelmers- 
dale  and  Waterloo-with-Seaforth  ;  the  rural  districts  of  Sefton,  West 
Lancashire  and  Whitson,  and  the  parishes  or  townships  of  Burtonwood, 
Cuerdley,  Great  Sankey,  Houghton  Middleton  and  Arbury,  Penketh, 
Poulton-with-Fearnhead,  Southworth  and  Croft,  Winwick-with-Huhne 
and  Woolston-with-Martinscroft  in  rural  district  of  Warrington.  County 
OF  Chester  :  the  county  boroughs  of  Birkenhead  and  Wallasey  ;  the 
urban  districts  of  Bromborough,  Ellesmere  Port  and  Whitby,  Higher 
Bebington,  Hoylake  and  West  Kirby,  Lower  Bebington,  Neston  and 
Parkgate  and  Runcorn  ;  and  the  rural  districts  of  Runcorn  and  Wirral, 
and  the  parish  or  townships  of  Bridge  Trafford,  Dunham-on-the-Hill, 
Elton,  Hapsford,  Ince,  Little  Stanney,  Stoke,  Thornton-le-Moors  and 
Wimbolds  Trafford  in  rural  district  of  Chester. 

North  Wales  and  Chester. 

The  Counties  of  Angesley,  Carnarvon,  Denbigh,  Flint,  Merioneth 
and  Montgomery  :  so  much  of  the  County  of  Cardigan  as  is  included 
in  the  Municijjal  Borough  of  Aberystwith  ;  the  rural  district  of  Abery- 
stwith  and  the  township  of  Scybor  y  Coed  ;  so  much  of  the  County  of 
Chester  as  is  included  in  the  City  and  County  Borough  of  Chester  ;  the 
Municipal  Borough  of  Crewe  ;  the  Urban  Districts  of  Hoole,  Middlewich, 
Nantwich,  Northwich,  Tarporley  and  Winsford  ;  the  rural  districts  of 
Malpas,  Nantwich,  Northwich  and  Tarvin,  and  the  parishes  or  townships  of 
Bache,  Backford,  Blacon-with-Crabhall,  Capenhurst,  Caughall,  Chester 
Castle,  Chorlton-by-Backford,  Christleton,  Claverton,  Croughton,  Dod- 
dleston,  Eaton,  Eccleston,  Great  Boughton,  Great  Saughall,  Hoole 
Village,  Lea,  Little  Saughall,  Littleton,  Lower  Kinnerston,  Marlston- 
with-Leach,  Mickle  Trafford,  Mollington,  Moston,  Newton-by-Chester, 
Pickton,  Poulton,  Pulford,  Shotwick,  Shotwick  Park,  Upton,  Wervin 
and  Woodbank  in  rural  district  of  Chester  ;  and  so  much  of  the  County 
OF  Salop  as  is  included  in  the  Municipal  Borough  of  Oswestry  ;  the 
Urban  Districts  of  Ellesmere,  Wem  and  Whitchurch  ;  aiid  the  rural 
districts  of  Ellesmere,  Oswestry,  Wem  and  Whitchurch. 


Touchbutton  House. 


The  Healey  Variable  Speed  Gear. 

On  the  14th  inst.  a  demonstration  was  given  at  the  works  of  the 
British  Universal  Variable  Gears,  Ltd.,  at  Shej^herd's  Bush,  London, 
of  the  variable  speed  gear  invented  by  Mr.  F.  J.  Healey,  the  sole  British 
rights  of  which  have  been  acquired  by  the  company.  It  is  claimed  that 
the  gear  permits  of  an  entirely  new  combination  of  movements  which 
is  superior  to  the  hydraulic,  electric,  friction  and  spur  gear  systems  at 
present  in  use.  The  new  variable  speed  gear  will  be  manufactured  for 
change  speed  gears  on  machine  tools,  lifts,  printing  machine  drives, 
colliery  winding  gears,  electric  motor  reduction  and  electric  traction 
gears,  &c.  It  consists  of  an  expansible  and  contractible  driven  sprocket, 
both  sprockets  being  disposed  in  one  jilane^  and  upon  parallel  shafts. 
The  si)rockets  are  adapted  to  be  operatively  engaged  by  an  endless  chain, 
and  means  have  been  adopted  to  expand  and  contract  simultaneously 
the  driving  and  driven  sprockets  respectively,  and  vice  versa.  Means 
are  provided  to  enable  the  individual  tooth,'by  a  series  of  two  or  niore 
teeth,  to  be  temporarily  displaced  relative  to  their  normal  position  during 
the  operation  of  expansion  or  contraction,  while  the  teeth  are  in  engage- 
ment with  the  chain,  and  to  return  the  individual  tooth  or  series  of  teeth 
to  their  normal  position  uj)on  disengagement  from  the  chain.  The  rim 
of  each  sprocket  is  divided  up  into  segments,  some  or  all  of  which  are 
provided  with  teeth,  the  movement  of  each  segment  being  constrained 
so  as  to  maintain  the  tooth  or  teeth  normal  to  the  axis  of  the  shaft. 
Each  segment  is  carried  on  and  sui)ported  by  a  block  which  is  provided 
with  an  angularly  dis])osed  keyway  of  dovetail  or  T  section,  which 
engages  with  an  angularly  disposed  key  of  dovetail  or  T  section,  attached 
to  or  formed  on  the  body  of  the  expanding  and  contracting  device. 
Each  segment  is  mounted  on  its  associated  block,  so  that  its  possible 
displacement  is  limited  to  movement  of  a  circumferential  character 
relative  to  the  sprocket  as  a  whole,  within  predetermined  limits  and  under 
yielding  control.  Upon  movement  of  the  expanding  and  contracting 
device  along  the  longitudinal  axis  of  the  shaft  coaxially  associated  with 
it,  the  angularly  disposed  keys,  engaging  with  their  respective  slots, 
came  the  blocks  and  .segnuMits  associated  with  it  to  move  radially  and 
normally  to  the  axis  of  the  shaft. 

The  following  is  the  ratio  of  speeds  of  the  gear  installed  in  the  machine 
shop  :  Speed  of  motor,  9()0  revs,  per  min.  ;  speed  of  lay  shaft  in  box, 
432  revs,  per  min.  ;  ratio  of  change  in  box,  9  ;  speed  of  box  varies  from 
144  to  1,296  revs,  per  min.  ;  si)eed  of  line  shaft  varies  from  (U)  to  540 
revs,  per  nvn.  ;  pulley  on  motor,  9  in.  diameter ;  pulley  on  lay  shaft, 
20  in.  dia!net;"r  ;  i)ulley  on  second  shaft  in  box,  10  in.  diameter  ;  pulley 
on  line  shaft,  24  in.  diameter. 


On  Friday  last,  at  the  invitation  of  Berry's  Electric,  Ltd.,  representa- 
tives cf  the  technical  Press  were  shown  over  Touchbutton  House,  86, 
Newman-street,  London,  W.,  a  new  permanent  exhibition  in  which  the 
use  of  central  h  ating  by  hot  water  and  of  electric  fires  and  other  appa- 
ratus is  demonstrated. 

In  Touchbutton  House  there  are  many  beautiful  rooms,  furnished 
with  genuine  antique?  of  the  period  represented  and  having  tha  old 
fire^Dlaces  fitted  with  magical  electric  fires. 

In  the  basement  arc  installed  many  devices  for  the  abolition  of  domestic 
drudgery.  Here,  too,  is  a  reconstructed  Norman  archway  fire  place  in 
which  a  pile  of  sticks  and  logs  reproduces  the  earliest  known  form  of 
home  heating  but,  actually,  the  warmth  is  supplied  by  electricitv. 
There  are  also  the  early  hooded  mantle-piece  of  the  L3th  century,  a 
Jacobean  mantle-piece  belonging  to  the  first  half  of  the  16th  century,, 
and  a  grate  of  the  Queen  Anne  period  in  a  room,  the  panelling  of  which 
is  valued  at  £2,000.  In  a  magnificent  hall  of  stone,  with  14th  century- 
oaken  beams  and  15th  century  doors,  is  a  replica  of  the  Tattsrshall 
Castle  mantle  piece,  the  original  being  fashioned  in  stone  for  the  Lord 
Treasurer  Cromwell  between  1433  and  1455.  Close  by  is  a  genuine 
William  and  Mary  walnut  mantle,  dated  1695.  In  upi^er  rooms  are 
shown  the  most  up-to-date  methods  of  heating  houses  and  flats. 

Mr.  H.  H.  Berry,  in  a  short  address  at  a  luncheon  which  preceded  the 
demonstration,  said  it  was  in  the  year  1256  Henry  III.  granted  a  Charter 
to  the  inhabitants  of  Newcastle-on-Tyne  to  dig  coal  in  the  vicinity  of 
that  town.  In  1306  Parliament  passed  a  Bill  prohibiting  the  use  of  coal 
as  fuel  on  account  of  the  noxious  and  poisonous  fumes  which  it  was 
said  to  produce,  and  it  was  a  capital  offence  to  infringe  the  law.  He^ 
drew  attention  to  the  way  in  which  history  was  repeating  itself.  The 
Smoke  Abatement  Committee  in  its  interim  report  recommended  the 
Ministry  of  Health  only  to  grant  licenses  to  public  bodies  for  state-aided 
buildings  provided  they  had  no  chimnej's  nor  flues.  With  the  appliances- 
shown  in  Touchbutton  House  the  work  of  a  household  ordinarily  done 
by  10  servants  could  be  done  more  easily  by  live,  and  the  ordinary 
drudgery  in  the  home  was  absolutely  eliminated.  To  meet  the  objection, 
that  housekeepers  and  cooks  could  not  use  the  appliances,  he  had  started, 
a  continuous  and  free  class  of  instruction  from  9.30  a.m.  to  6.0  p.m.  He 
couid  justifiably  say  that  the  putting  in  of  these  electric  labour  saving 
appliances  was  a  20  per  cent,  investment.  His  sj^stem  consisted  of 
employing  a  hard  fuel  such  as  coke  or  anthracite,  in  conjunction  with 
electricity  or  gas  for  topping  up.  A  small  furnace  in  the  kitchen  of 
Touchbutton  House  gave  for  a  small  consumption  of  fuel  a  continuous 
supply  of  hot  water,  without  the  necessity  of  a  calorLfier,  and  a  distribut- 
tion  of  heat  to  converters  placed  about  the  house.  In  America  a  mini- 
mum temjierature  of  75°F.  was  used  for  central  heating,  and  the  effect 
was  a  stuffy  atmosphere.  In  this  country  the  maximum  was  from  60° 
to  65°,  and  the  system  of  getting  the  75°  directly  from  coal  was  as  waste- 
ful as  doubling  the  steam  raising  power  on  a  vessel  to  get  a  few  extra 
knots.  Reverting  to  the  Smoke  Abatement  Committee,  he  said  he  did 
not  know  of  the  existence  of  the  Committee  until  its  report  was  printed. 
He  thought  the  methods  of  advertising  these  Government  Committees 
was  wrong,  and  he  hoped  he  would  be  invited  to  give  evidence  before 
the  Committee.  By  adojiting  a  central  heating  temperature  of  55° 
instead  of  75°  there  was  a  saving  of  40  per  cent,  of  hard  coal  during  the 
whole  24  hours.  If  food  were  cooked  by  electricity  or  gas  alone,  energy 
was  wasted  in  heating  up  a  mass  of  metal,  but  by  his  sj'stem  one  had 
only  to  raise  the  temperature  by  electricity  or  gas  from  the  constant 
temperature  obtained  by  a  little  fire  to  the  temperature  of  cooking,  and 
there  was  a  saving  of  20  to  30  per  cent,  in  cost  and  in  the  time  taken 
for  cooking. 


German  Radio-Telegraph  Develop- 
ments. 


In  order  to  supplement  the  ordinary  telegraph  system  and  to  serve- 
as  a  substitute  in  cases  of  extensive  breakdowns  of  the  t-elegrajjliic  ■ 
communication,  the  German  State  Ministry  of  Posts  and  Telegraphs  is 
establishing  a  comprehensive  State  \\'ireless  System.  The  following 
transmitting  and  receiving  stations  are  in  operation  :  Berhn,  Breslau, 
Darmstadt,  Dortmund,  Frankfurt  a/'M.,  Friedrichshafen,  Hamburg, 
Hanover,  Konigsberg,  Konigswustcrhausen,  Konstanz,  Leipzig,  Stettin^ 
and  Dantzig.  In  addition  there  are  receiving  stations  at  Brunswick, 
Breslau,  Chemnitz,  Kottbus,  Darmstadt,  Dortmund,  Dresden,  Dussel- 
dorg,  Duisburg,  Elberfeld,  Essen,  Frankfurt,  a/M.,  Halberstadt,  Ham- 
burg, Hanover,  Konigsberg,  Konstanz,  I>eipzig.  Liegnitz,  Magdeburg,. 
Rostock,  Stettin  and  Stuttgart.  The  State  wireless  sj'stem  is  IxMug 
constantly  extended.  Bavaria  and  Wiirttemberg  will  also  be  linked  up 
in  the  system  by  tiie  establisliment  of  transmitting  and  receiving  stations 
in  Munich  and  Stuttgart.  The  Ministry  has  also  established  in  Konigs- 
berg, Kast  Prussia,  two  transuiitting  and  two  receiving  wireless  stations 
in  order  to  render  independent  of  the  "  Polish  Corridor  "  the  telegraphic 
communication  of  East  Prussia  with  the  remaining  parts  of  the  State. 
At  present  time  the  main  traffic  passes  between  Kanigsberg  and  Stettin 
and  between  Konigsberg  and  Berlin.  Other  developments  are  pro- 
jected, and  it  wo\ild  appear  that  the  Government  is  determined  to 
make  its  telegraiihic  service  as  independent  and  self-containe.l  as  . 
possible. 
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The  Telephone  Service. 

r  The  Select  Committoc  on  Tcleijlionc  Charges  has  continued  to  hear 
-evidence.  Mr.  A.  iJ.  Kidner,  assistant  secretary  to  the  P.O.  telephone 
department,  explained  tliat  a  charge  of  £20  per  year  covered 
12,()(.!)  calls,  but  no  credit  was  made  for  unused  calls,  nor  were  such 
carried  forward.  In  France,  Mr.  Kidner  said,  there  was  an  unlimited 
local  serviee.  Before  the  war  the  Frencii  Hat  rate  was  £!.'>  i7s.,  but  it 
had  been  increased  to  £27  l^s.  Hi.s  imjire.ssion  was  that  the  service  in 
that  country  was  not  so  good  as  it  was  in  this.  In  Germany,  the  pre-war 
rate  of  £17  i;3s.  was  now  £35  (is.  Before  the  war  the  service  was  very 
;good,  but  it  was  not  so  good  now.  It  was  desired  to  extend  the  service 
in  this  country,  but  the  Post  Office  wanted  to  make  charges  that  would 
■enable  them  to  do  it  without  loss. 

The  chairman  (Sir  Edward  Coates)  said  the  report  of  the  Telephone 
Rates  Committee  showed  that  in  America  the  telephone  system  was  in 
the  hands  of  approximately  il,0(JO  jjrivate  companies.  In  New  York 
•the  charge  worked  out  at  Hd.  per  call. 

Mr.  Kidner  said  there  were  indications  that  the  telephone  rate  in 
America  would  be  increased  in  the  near  future,  and  he  pointed  out  that 
the  trunk  rate  which  had  been  increased  recently  was  almost  identical, 
step  by  step,  with  the  proposals  being  put  forward  in  this  country.  The 
question  of  automatic  telephones  wer<'  being  studied  here.  The  per- 
centage of  such  telephones  in  America  was  smaller  to-day  than  in  England. 
At  Tuesday's  sitting  Mr.  Pearson,  Assistant  Accountant-General  of 
the  C.P.O.,  stated  that  when  the  Post  Office  took  over  the  National 
Company's  system  the  net  cost  to  the  department  was  £11,000,000. 
Added  to  that  was  the  capital  cost  of  the  Post  Office  system  of  some 
£14,000,000,  and  since  then  the  Department  had  expended  about 
£11.000,000,  so  that  the  capital  expenditure  on  telephones  amounted 
to  a])i)roximately  £40,000,000.  Mr.  Pearson  ])ut  in  figures  which  showed 
that  in  1912-13  the  estimated  pension  liability  of  the  Department  was 
£335, 8(58,  and  the  pension  payment  £51,251."  For  1920-21,  the  esti- 
mated pension  liability  had  risen  to  £740,000,  with  an  estimated  pay- 
ment of  £192,100.  The'latter  sum  had  been  provided  for  in  the  pension 
sinking  fund  account.  War  bonuses  were  largely  responsible  for  the 
increase  in  the  figures.  75  per  cent  of  war  bonuses  now  counted  as 
pensions.  At  present  49,080  persons  were  employed  in  the  telephone 
department,  against  43,130  in  1913-14.  There  was  an  increase  of  21 
per  cent,  in  the  operating  staff,  which  compared  favourably  with  the 
increase  of  26  per  cent,  in  the  number  of  stations. 


In  the  House  of  Commons  on  Monday  last  the  Postmaster-General 
announced  that  about  20  new  telephone  exchanges  were  to  be 
built  in  London  and  60  in  the  country,  and  there  were  38  schemes  in 
hand  for  putting  large  cables  underground  at  a  cost  of  four  and  a-half 
millions.  The  congestion  was  caused  by  the  fact  that  the  system  was 
curtailed  through  the  National  Telephone  Company  working  on  a  ter- 
minable license,  and  after  the  system  had  been  taken  over  by  the  State 
the  war  prevented  much  development.  During  the  past  year  they  had 
not  been  able  to  make  the  desired  progress  owing  to  contractors  being 
>unable  to  get  the  raw  materials. 

Mr.  H.  Pike  Pease,  Assistant  Postmaster-General,  stated  that  it  could 
not  be  disputed  that  the  telei:)hone  development  of  the  United  Kingdom 
was  wholly  disproportionate  to  the  commercial  and  industrial  demands 
■of  the  country.  This  unsatisfactory  condition  was  due,  first,  to  the  fact 
that  the  local  exchange  system  was  until  the  end  of  1911  largely  in  the 
hands  of  the  National  Telephone  Company,  which,  in  the  later  years  of 
its  existence,  naturally  refused  to  spend  capital  on  new  extensions  owing 
to  the  uncertainty  as  to  the  financial  results  of  State  purchase.  Secondly, 
soon  after  the  Post  Office  were  in  a  position  to  take  in  hand  arrears  of 
■construction,  the  war  broke  out  and  capital  ex])enditure  was  necessarily 
restricted  to  war  requirements,  with  the  result  that  for  nearly  four  years 
no  new  telephone  works  for  ordinary  purposes  had  been  commenced. 
For  1914-15  capital  expenditure  of  over  £4,000,000  was  authorised,  but 
■owing  to  war,  works  costing  only  a  little  over  £3,000,000  could  be  com- 
pleted. The  present  position  was,  therefore,  that  the  Post  Office  had  to 
provide  for  arrears  accruing  not  only  during  the  period  of  the  war,  but 
•also  during  the  later  years  of  the  company's  existence.  At  present,  in 
nearly  every  town  of  importance  in  the  United  Kingdom,  the  Post  Office 
•experienced  more  or  less  difficulty  in  taking  new  orders  for  want  of  spare 
wires.  There  was  also  a  serious  deficiency  of  spare  switchboard  equip- 
ment. In  London  the  position  was  even  more  serious.  In  about  50  per 
per  cent,  of  the  London  telephone  area  it  was  impracticable  to  serve  new 
subscribers.  Before  the  war  new  orders  numbered  about  8,000  a  month. 
Since  1914  it  had  been  possible  to  deal  with  only  between  3,000  and  4,000 
*  month,  and  the  arrears  of  unexecuted  orders  might  be  estimated  at 
about  200,000  at  present.  Applications  were  being  received  in  London 
at  the  rate  of  between  800  and  900  a  week.  Of  these  less  than  200  could 
be  accepted  owing  either  to  the  want  of  spare  plant  or  the  amount  of  work 
involved. 

Proposed  Expenditure. 

The  expenditure  proposed  out  of  telephone  capital  for  1919-20  was  : — 
(1)  On  trunk  lines,  £1,019,000,  (2)  On  exchanges,  subscribers'  circuits, 
and  junction  circuits  £2,091,000,  and  (3)  On  sites  and  buildings  £120,000, 
a  total  of  £3,230,000.  The  total  amount  spent  was  £2,647,000.  The 
expenditure  proposed  for  the  present  financial  year  was  :  On  trunk  lines 
£2,018,000,  on  exchanges,  subscribers"  circuits  and  junction  circuits 
£4,366,000,  and  on  sites  and  buildings  £500.000,  a  total  of  £6,884,000. 
Mr.  Pease  gave  details  of  the  trunk  line  and  underground  works  to  be 
put  in  hand  during  1920-21.  The  latter  include  sections  required  to 
complete  undergroiond  telephone  routes  from  London  to  Glasgow  and 


from  Birmingham  to  Bri.stol  and  Cardiff  ;  a  numb.T  of  short  rcjte« 
designed  to  affrjrfl  a  ra|jid  trunk  «er\'ice  U-twefn  I»nd jn  and  the  home 
counties,  anrl  an  additional  cable  from  Lfjndon  to  Bright/jn,  with  an- 
extension  to  Worthing.  The  total  cost  would  be  between  £4,»KMi,fJ</;  and 
£5,000,000.  On  the  provision  of  new  and  ext^n-sion  of  e.xj«ting  wwitch- 
boards  £1,184,(>(,0  was  to  be  spent.  Thi.-*  work  infjudcs  'Kelief" 
exchanges  in  l^ondon,  the  extension  of  about  20  exchanges  in  I>)ndon 

and  suburbs,  and  the  re-equipment  of  alx<ut  12  of  th' ' ^  -it 

exchanges.     I>arge  sums  have  also  been  allocated  to  ui  ■> 

for  subscribers"  lines,  the  provi.sion  and  recoverj'  of  ovei ;  :  ■> 

lines,  junction  circuits  and  sites  and  buildings. 

Apjjlications  for  tele|)hone  .service  were  being  received  at  the  rate  o! 
about  2,6.J0  a  month  in  London  and  5,.3W  in  the  provinces.  During  the 
last  12  months  orders  had  been  executed  at  the  rat?  of  2,3iK)  a  month  in 
London  and  3,900  in  the  jjrovinces.  Nevertheless,  on  April  'M)  there 
were  35,000  applications  recorded,  which  it  had  been  neoessarj*  to  refose 
on  account  of  lack  of  |)larit. 


I'arliamentary  Intelligence. 


The  EjiNBrRGH  Boundarie-S  Ekt;;nsijn  k  Tramway.?  Bill  has  been 
re-committed  by  the  House  of  C  jmmons,  with  an  instruction  to  the 
Committee  to  have  regard  to  the  linding  of  the  .Joint  Committee  of  both 
Houses  on  the  Ministry  of  Health  Provisional  Order  ( Birkenhead  E.\- 
tension)  Bill.  The  re-committal  is  mainly  due  to  the  perseverance  and 
skill  of  the  Member  for  Leith,  who  has  been  a  consistent  and  vigorous 
opponent  of  the  measure.  The  Joint  Committee  on  the  Birkenhead 
Extension  Bill  stated  that,  "  subject  to  special  considerations  of  public 
advantage,  no  ])rovisional  order  for  borough  extensions  should  be 
brought  before  Parliament  lor  confirmation  which  had  not  previously 
received  the  su'ostantial  support  of  the  ratepaj'ers  in  the  areas  proposed 
to  ba  incorpora'jJ."  In  regard  to  BiiiKEXHEAO,  the  Committee  were 
unanimously  of  opinion  that  the  promoters  had  not  established  the  case 
they  sought  to  make.  Consequently,  the  Bill  was  not  allowed  to  pro- 
ceed. Under  these  circumstances,  it  is  probable  that  the  Edinburgh 
Bill  will  now  share  the  same  fate. 

A  Select  Committee  of  the  House  of  Lords  has  passed  the  Sheffield 
Corporation  Bill  in  an  amended  form.  The  Bill  has  already  been 
through  the  other  House,  and  the  only  point  on  which  there  remained 
opposition  was  in  respect  to  motor  omnibuses.  The  Corporation  had 
secured  powers  from  time  to  time  to  run  their  omnibuses  on  different 
routes  outside  Sheffield,  and  the  Bill  contained  provisions  for  the  exten- 
sion of  these  routes.  The  Chairman  announced  that  the  Committee 
had  gone  into  the  matter  carefully,  and  had  come  to  the  conclusion  that 
the  "  Standard  clause  "  of  the  Ministry  of  Transport  could  only  apply 
to  the  new  routes  It  was  desirable  all  those  undertakings  should  be 
on  the  same  basis,  but  it  was  a  matter  that  should  be  dealt  with  by 
general  act  and  not  in  a  private  Bill.  With  regartl  to  the  running  on 
the  unauthorised  route,  the  Committee  thought  that  the  same  pro^'ision3 
must  apply  over  the  portion  of  the  road  on  which  the  unauthorised 
running  took  place,  as  was  in  force  on  the  other  portion  of  the  same 
route  at  that  time. 


Le^al  Intelligence. 


The  Half-watt  Lamp  Patent. 

The  Court  of  Ai)peal  has  continued  the  hearing  of  this  appeal  of  the 
B.  T.-H.  Company  from  the  judgment  of  Mr.  Justice  Sargant  dismissing 
their  action  against  the  Corona  Lamp  Works  for  alleged  infringement 
of  their  Letters  Patent,  granted  in  1913,  for  improvements  in  half-watt 
lamps.  , 

Mr.  Kerl  y,  K;C.,  on  behalf  of  respondents,  argued  that  if  plaintiffs 
specification  was  looked  at  carefully  all  it  came  to  was  that  you  got 
better  results  with  a  big  lamp  than  you  did  with  a  little  lamp.  Tnat 
was  the  whole  story  of  the  patent,  and  unless  plaintiffs  could  make  out 
that  ■'  large  "  meant  something  they  must  fail.  It  was  no  good  giN"ing 
to  the  word  '"  large  "  a  wider  or  different  meaning  than  what  the  or- 
dinary reader  would  understand  by  it.  In  defendants"  view  it  was  quite 
possible  to  take  a  filament  which  nobody  would  call  large  and  run  that 
so  as  to  get  a  valuable  light.  Mr.  Justice  Sargant  had  delivered  ii  very 
careful  considered  judg.nent  and  he  (counseU  was  thoroughly  satisfied 
with  that  judgment  so  far  as  it  dealt  with  the  word  ■  large."  but  he  was 
not  so  satisfied  with  that  judgment  so  far  as  it  dealt  with  the  question 
of  subject  matter. 

The  hearing  was  adjourned. 
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eceipt  of  published  price,  plus  postage,] 

'•  Questions  and  Solutions  in  Telegraphy  and  Telephony."  Grade  I. 
Examinations.  1904-1919.  Solutions  by  H.  P.  Few.  (London:  S. 
Rentell  &  Co.)     Fifth  edition.     Pp.  32S.     5s.  ful. 

••  Ozone.""     Bv  G.  K.  Rideal,  M.B.E.,  M.A..  Ph.D.     (London:   Con- 
stable &  Co.)     Pp.  ix.-^19S.     12s.net.  ^    ,.  t.    vt 
•  Induction  Coil  Design."'     By  M.  A.  Codd.     (London:    E.  &  i.  N. 
Spon.)     Pp.  238.     21s.  net. 
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Gommercial     Topics. 

Lighting  and  Power  Sets  for  New  Zealand. 

H.M.  Trade  Commissioner  in  New  Zealand  (Mr.  R.  W.  Dalton)  has 
recently  requested  to  be  furnished  with  information  relating  to  British- 
made  lighting  and  power  sets,  for  which  it  is  understood  there  is  a 
possible  market  in  that  country.  Firms  interested  should  send  two 
copies  of  their  catalogues  and  price  lists,  together  with  information  as  to 
terms,  delivery,  export  arrangements,  &c.,  direct  to  His  Majesty's  Trade 

Commissioner,  P.O.  Box  369," Wellington,  New  Zealand. 

*  *         *         * 

The  British  Industries  Fairs. 

The  President  of  the  Board  of  Trade  has  appointed  a  Committee  to 
consider  the  best  policy  to  be  adopted  in  future  as  regards  British 
Industries  Fairs,  particularly  in  respect  of  the  centres  at  which  they 
should  be  held,  the  trades  which  should  be  included,  and  the  classes  of 
exhibitors  who  should  be  allowed  to  participate.  The  members  of  the 
Committee  are  :  Sir  Frank  Warner,  K.B.E.  (chairman).  Mr.  W.  A. 
Anderson,  Mr.  P.  W.  L.  Ashley,  C.B.,  Sir  W.  H.  Clark,  K.C.S.I.,  C.M.G., 
Mr.  J.  W.  Murray,  Mr.  G.  C.  Vyle  and  Major  F.  H.  Wedgwood.     Mr.  A. 

G.  Chuter,  M.B.E.,  Department  of  Overseas  Trade,  is  secretary. 

*  *         *         * 

Trade  with  China. 

Mr.  H.  H.  Fox,  C.M.G.,  F.R.G.S.,  H.M.  Commercial  Counsellor  for 
China,  who  recently  arrived  in  this  country,  is  at  present  at  the  Depart- 
ment of  Overseas  Trade,  and  can  be  interviewed  by  firms  in  London  who 
are  desirous  of  obtaining  information  as  to  the  possibilities  of  extending 
their  trade  in  China.  Firms  who  desire  to  consult  Mr.  Fox  should 
communicate  with  the  Department,  35,  Old  •  Queen-street,  S.W.I. 
During  the  months  of  Sei^tember  and  October  Mr.  Fox  will  visit  the 
leading  industrial  districts,  including  Coventry,  Birmingham,  Sheffield, 
Manchester,  Leeds,  Belfast,  Glasgow  and  Newcastle.  He  will  be  pleased 
to  meet  manufacturers  and  merchants  who  wish  to  consult  him  in  regard 
to  steps  to  be  taken  for  opening  up  trade  with  China,  and  who  are  de- 
sirous of  obtaining  information  as  to  the  state  of  trade  in  that  country. 

New  Electrical  Engineering  Capital  Issues. 

Many  electrical  and  engineering  companies  have  recently  made,  or 
propose  to  make,  new  issues  of  capital.  This  activity  is  indicative  of 
progress,  and  foreshadows  important  developments  in  the  British  elec- 
trical engineering  industry.  The  Brush  Electrical  Engineering  Company, 
Ltd.,  one  of  the  pioneers  of  electrical  progress  in  the  United  Kingdom, 
is  making  extensive  additions  to  its  well-equipped  factories  at  Lough- 
borough, and  it  is  building  an  entirely  new  factory  on  the  most  modem 
lines  for  the  manufacture  of  "  Ljungstrom  "  turbines,  which  are  now  in 
great  demand  for  the  economical  generation  of  electrical  energy.  The 
unceasing  demand  for  British-made  steam  and  electrical  power-house 
plant,  dynamos,  motors  and  transformers,  railway  and  tramway  rolling 
stock,  and  body  work  for  motor  omnibuses,  &c.,  finds  expression  in  the 
remarkable  industrial  activity  at  Loughborough.  Every  department  of 
the  Brush  concern  is  fully  occupied  with  work  for  home  and  overseas 
customers,  and  it  is  understood  that  the  orders  booked  during  the  first 
six  months  of  the  current  year  largely  exceed  in  amount  the  whole  of 
the  contracts  executed  during  the  past  year.  The  immense  after-war 
demand  for  every  kind  of  electrical  plant,  stimulated  by  the  appointment 
of  the  I^lectricity  Commissioners,  and  the  associated  changes  in  elec- 
trical legislation,  arc  generally  regarded  as  an  exceptional  guarantee 
that  business  in  this  direction  will  be  ample  for  many  years  to  come. 
To  cope  with  the  extending  business,  the  Brush  Company  will  shortly 
make  an  issue  of  339,512  ordinary  shares  of  £1  each  at  par.  The  dividend 
paid  in  1917  was!  2  percent.,  in  1918  18  percent.,  and  in  1919  15  per  cent 

The  Midland  Electric  Corporation  for  Power  Distribution,  Ltd.,  is 
making  an  issue  of  250,000  oidinary  shares  of  £1  each  at  par.  ;  the 
Calcutta  Electric  Sui)])ly  ( "orjjoration,  Ltd.,  are  inviting  a])plications 
for  £500,000  5  per  cent,  (tax  free)  first  mortgage  convertible  debentures 
at  95  ])er  cent  ;  and  the  directors  of  Vickers  Limited  are  also  inviting 
applications  for  £1,500,000  7  \)cr  cent,  seven-year  notes  at  95  per  cent. 
The  issue  of  the  Fuller's  United  Electric  Works,  Ltd.,  takes  the  form  of 
£200,000  7  pef  cent,  tax  free  five-year  notes. 
*  *  *  * 

Italian  Market  for  Electrical  Fittings. 

In  a  report  by  11. .M.  ( "onsul  at  'J'urin,  it  is  stated  that,  while  the  demand 
for  all  kinds  of  elect  rii^  fittings  continues  large,  conditions  have  changed 
much  of  late,  as  various  local  comj)anies  have  been  formed  for  the  manu- 
facture of  these  goods,  as  well  as  electric  heating  and  cooking  apparatus. 
There  is,  however,  a  great  scarcity  of  all  kinds  of  good  electric  light 
fittings,  whicli  will  take  a  long  time  to  satisfy.  French,  Gernum  and 
Swiss  competition  will  have  to  be  reckoned  with  as  soon  as  product ioi\ 
permits  and  several  newly-established  companies  in  Milan  are  preparing 
to  meet  the  demand.  There  is  also  some  importation  from  the  Unitedi 
States,  Spain  and  Japan.  At  ])rcs('nt,  when  the  supply  is  not  equal  to 
the  demand,  everything  sells  as  ([uickly  as  it  arrives.  Otherwise,  the 
trade  is  largely  of  a  seasonal  character.  It  slackens  during  the  early 
summer,  but  revives  again  in  August  for  inside  work  and  in  the  spring 
for  outside  plants.  The  best  nutans  of  trading  is  through  a  British 
export  house  with  local  branches,  travellers,  &c.,  or  through  locally- 
established  Italian  concerns.  The  most  essential  point  is  to  oiTer  goods 
ready  for  early  delivery.  Payn\ent  is  generally  effected  on  receipt  of  the 
goods,  or  at  30  to  00  days  after  t  lie  ilate  of  the  invoice.  It  is  always  better 
to  give  prices  c.i.f.  (icnoa,  if  po.ssible.  While  restrictions  arc  not,  as  a 
rule,  severe,  there  is,  however,  a  (iovernment  monopoly  on  the  sale  of 
electric  bulbs,  which  are  subject  to  a  tax  of  25  per  cent. 


Electricity  Supply. 

An  electric  supply  scheme  is  under  consideration  by  Blairgowrie 
Town  Council. 

Lincoln  Council  have  purchased  a  2,000  kw.  turbo-generator  from 
Stockport  Corporation  for  £10,000. 

Barnsley  Corporation  has  received  sanction  to  borrow  £36,250  for 
new  plant  at  the  electricity  works. 

Maidenhkad  Council  has  ajiplied  for  sanction  to  an  increased  loan  of 
£10,000  for  extensions  of  mains. 

Bury  (Lanes.)  Corporation  has  asked  the  Ministry  of^Transport  for 
authority  to  borrow  £95,000  for  extensions  of  the  electricity  works. 

Chippenham  Council  have  accepted  the  offer  of  the  local  Electric 
Supply  Company  to  supply  current  for  public  lighting  at  6|d.  per  unit.    | 

Halifax  Corporation  and  Yorkshire  Electric  Power  Company  have 
been  requested  by  Hebden  Bridge  Urban  Council  to  submit  terms  for 
a  supply  of  electricity  in  bulk. 

A  further  increase  in  the  electricity  tariff  is  piopo.5ed  by  the  Hvll 
Electricity  Committee.  The  flat  rate  for  lighting  units  is  to  be  raised  to 
8d.,  while  other  consumers  (excejat  those  supj)lied  under  certain  agree- 
ments) will  hav  e  to  pay  a  further  20  per  cent.  This  brings  the  cost  to 
120  per  cent,  over  the  pre-war  rates. 

The  Shoreditch  Lighting  Committee  has  approved  estimates, 
amounting  to  £9,305,  for  providing  and  laying  cables  to  new-  consumers. 
The  Committee  has  also  decided  to  purchase  a  1,700  k.v.a.  transformer 
for  £2,900,  and  to  become  annual  subscribers  to  the  funds  of  the  Elec- 
trical Develoiiment  Association. 

A  conference  of  representatives  of  electricity  undertakings  in  the 
Mid-Lancashire  District  was  held  at  Preston  last  week,  when  it  was 
decided  to  appoint  a  committee  of  one  representative,  together  %vith  the 
engineer  of  each  undertaking  to  report  to  a  future  conference  as  the 
preparation  of  schemes  for  improving  the  existing  organisation  for  the 
supply  of  electricity  in  the  district,  including  the  formation  of  a  joint 
electricity  authority. 

The  application  of  the  Urban  Electric  SujDply  Company  for  power  to 
increase  the  maximum  charge  for  electricity  at  Grantham  from  7d.  to 
Is.  2d.,  will  be  opposed  by  the  Council.  Ventnor  L'rban  Council  is 
opposing  a  similar  application  of  the  Isle  of  Wight  Electric  Light  Com- 
pany to  increase  the  charge  from  9d.  to  Is.,  and  Lymington  Corporation 
also  objects  to  the  application  of  the  local  Electric  Light  &  Power  Com- 
pany for  an  increase  from  9d.  to  Is.  a  unit. 

The  annual  report  of  the  Paisley  Corporation  electricity  undertaking 
shows  that  the  gross  revenue  for  the  past  year  was  £64,254,  compared 
with  £40,943  in  1918-19.  The  gross  expenditure  was  £42,699,  leaving  a 
gross  jirofit  of  £21,555.  CajjitaLcharges  amounted  to  £20,810,  leaving  a 
credit  balance  of  £745,  compared  with  a  debit  of  £14,275.  The  units 
generated  were  7,245,121,  and  units  sold  5,883,975,  an  increase  of  14i 
l^er  cent,  over  the  previous  year.  The  maximum  demand  was  2,950  kw., 
and  260  new  consumers  were  added,  making  a  total  of  2,278  to  date. 

Loughborough  Corporation  have  decided  to  carry  out  extensions  of 
the  electricity  works  at  an  estimated  cost  of  £149,000.  It  is  proposed 
to  put  down  a  3,000  turbo-generator  set  at  once  and  to  lay  additional 
mains,  &c.  It  is  anticipated  that  a  second  turbo-genei'ator  will  be 
required  before  the  projected  extensions  are  finished.  The  station 
may  be  closed  when  energy  is  obtained  from  a  joint  authority  for  the 
area,  but  Aid.  Bumpus,  chairman  of  the  Electricity  Committee,  states 
that  the  financial  conditions  of  such  an  arrangement  would  be  that  they 
would  not  lose  by  the  installation  of  the  additional  plant. 

The  accounts  of  Blackburn  Corporation's  Electricity  Under- 
taking for  the  year  ended  March  25  show  revenue  £91.321  (compared 
with  £70,493  in  previous  year),  and  working  and  general  expenses  were 
£70,744  (£53,594),  leaving  gross  profit  £20.577  (£10.899)  After  pro- 
viding for  interest,  instalments  for  loans  and  sinking  fund,  the  net  result 
was  a  deficit  of  £344  (compared  with  £2,226).  Total  maximum  demand 
was  5,019  kw.  (3,712  kw.).  Units  generated  were  9.615.979  (9,177.686) 
and  sold  8,448,036  (8.353,803).  The  borough  electrical  engineer  (Mr. 
P.  P.  Wheelwright)  says  in  his  report :  Applications  for  ncAv  business  have 
rolled  in,  and  applications  for  power  alone  total  between  8,000  kw.  and 
9,000  kw.,  with  whieh.  of  course,  it  is  impossible  to  deal  until  the  gene- 
rating station  at  Whitebirk  is  producing.  The  manufacture  of  the 
turbine  and  alternator  for  the  first  set  was.  at  the  date  of  the  report,  well 
on  the  way,  and  a  second  similar  set  is  on  oixler. 

Last  week  the  Sunderland  Corporation  approved  a  recommendatioa 
of  the  Electricity  Committee  to  increase  the  salary  of  the  Borough  Elec- 
trical Engineer  and  Manager  from  £1,200  to  £1.500.  Councillor  R.  J. 
Wilson,  who  moved  that  the  increase  be  granted,  said  in  1907,  when 
Jlr.  Blackman  came  to  Sunderland,  his  salary  was  £800,  and  by  four 
aiuuial  increases  of  £50  he  drew  £1.000  i^r  annum  in  1911.  At  that  time 
the  output  was  seven  million  units,  but  it  was  now  20  million.  Com- 
pared with  other  Corporations,  they  had  made  but  a  poor  show  with 
regard  to  the  head  of  the  electricity  ilepartment.  Mr.  Blackman  was 
one  of  the  best  electrical  engineers  in  the  country,  and  there  were  under- 
takings who  were  paying  as  high  a,s  £2.500  for  similar  work.  Coun.  F.  W. 
Taylor  also  pointed  out  that  in  1907  they  were  95th  on  the  list  of  the 
municipal  concerns  as  regards  consumption  of  coal,  now  they  wero.  fifth. 
On  the  list  for  works  costs  in  1907  they  weri'  tUth  from  the  top.  and  to-day 
were  sixth.      Finally,  the  recommendation  was  carried  by  30  votes  to  11. 

As  Mr.  Blackman  was  the  only  borough  official  entitled  to  six  months' 
notice  of  termination  of  appointment,  an  agreement  has  been  made  to 
alter  the  i)eriod  to  three  months  on  either  side. 
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An  interesting  report  from  the  Ixtrouiih  tlectrical  and  tramways 
-engineer,  Mr.  A.  Nichols  Moore,  recommending  extensions  of  the  electric 
supply  undertaking  (estimaU;d  to  cost  £208,861)  was  adopted  by  the 
Newi'okt  (Mon.)  Corporation  last  week.  The  report  stated  that  the 
maximum  demand  last  winter  was  4,100  kw.  It  is  expected  that  next 
■wint-r  it  will  Ix;  .3,000  kw.,  and  in  1921  7,000  kw.,  or  even  higher.  The 
total  units  generated  during  the  y(;ar  ended  March  31  were  approxi- 
mately 11,000,000.  This  year  the  output  should  exceed  12,000,000  ; 
and  assuming  various  large  bulk  supplies  are  fully  established  by  the  end 
of  1921,  then  in  the  following  year  the  output  will  probably  reach 
20,000,000  units.  Mr.  Moore's  recommendations  included  alterations 
to  the  boiler  house  buildings  and  the  addition  of  two  boilers,  with 
economisers,  induced  draught  plant,  flue  and  steel  stock  and  ash-con- 
veying plant  ;  also  an  additional  turbo-alternator  of  not  less  than 
5,000  kw.  At  the  East  power  station  it  is  i)roposed  to  put  in  an  addi- 
tional 750  kw.  rotary  converter,  with  switchgear,  additional  e.h.t. 
feeder  cubicles  with  l.t.  control  gear.  An  application  is  to  be  made  for  an 
immediate  loan  for  additional  e.h.t.,  h.t.  and  l.t.  mains  and  distributors. 
In  moving  the  adoption  of  the  proposals,  the  chairman  of  the  Electricity 
and  Tramways  Committee  (Aid.  Moxon)  said  the  propo.sed  expenditure 
was  not  in  the  nature  of  a  speculation  as  regards  the  future.  It  was 
the  definite  redemption  of  an  obligation  in  respect  of  Whitehead  Steel 
Works,  the  Mannesmann  Steel  Works  and  the  Dos  Works.  The  Cor- 
poration's requirements  could  be  easily  measured,  especially  having 
regard  to  the  progress  of  the  undertaking  during  the  past  six  years. 
When  the  war  started  their  revenue  was  £44,000  ;  last  year  it  was 
£106,000,  and  they  were  still  advancing.  P^xpenses  had  also  gone  up, 
but  the  concern  was  still  paying. 

At  the  meeting  of  the  Sheffield  Corporation  last  week  the  ques- 
tion of  the  electricity  charges  was  again  discussed.  The  Electric 
•Supjily  Committee  recommended  the  Council  to  rescind  its  reso- 
lution to  charge  a  flat  rate  for  all  energy,  whether  used  for  light  or 
power,  and  to  affirm  the  proposed  increases  in  charges  as  recom- 
mended by  the  General  Manager.  In  moving  the  adoption  of  the 
Committee's  report,  Aid.  Styring  said  that  the  matter  was  one  of 
such  extreme  importance  to  the  City  that  it  deserved  the  most 
eareful  consideration.  Lighing  supply  involved  the  provision  of  an 
amount  of  plant  which  must  be  specially  and  at  all  times  allocated 
for  that  supply,  and  must  be  available  for  that  supply  entirely  inde- 
pendently of  the  i)ower  supply.  At  present  a  very  large  proportion 
of  the  consumers  were  not  remunerative,  and  by  putting  more  of 
them  on  they  weakened  rather  than  strengthened  the  resources  of 
the  undertaking.  The  proposal  previously  passed  by  the  Council 
would  be  a  very  great  injustice  to  power  consumers,  who  paid  for 
the  entire  cost  of  producing  and  distributing  the  power  which  they 
received,  and  in  addition  returned  a  handsome  profit  to  the  Cor- 
poration. The  alteration  would  cast  a  very  heavy  charge  upon  the 
large  jiower  users,  who  had  been  induced  to  take  their  supplies  from 
the  Corporation,  on  the  understanding  that  they  would  be  given  as 
cheaply  as  i)ossible.  Such  action  would  send  the  power  consumers 
away  with  a  feeling  of  injustice.  If  they  were  to  subsidise  the 
lighting  consumers  and  if  they  wanted  to  introduce  for  secondary 
purposes  the  electric  light  into  smaller  houses  in  the  City  it  was 
infinitely  better  to  face  that  problem  fairly  and  subsidise  the  cost  of 
that  provision  from  the  rates  direct,  rather  than  they  should  en- 
deavour to  put  the  burden  upon  some  other  section  of  the  electric 
supply  consumers. 

Councillor  Graves  moved  an  amendment  to  reaffirm  the  decision 
come  to  on  June  9,  but  before  proceeding  to  act  upon  that  decision 
a  special  committee  be  appointed  to  consider  how  that  policy  might 
best  be  carried  out.  He  recognised  that  there  must  be  no  question 
of  doing  an  injustice  to  the  jjowcr  consumers,  but  when  one  found 
that  the  percentage  of  light  consumers  was  comparatively  so  small 
it  was  difticidt  to  discover  where  there  could  be  any  injustice  in  a 
flat  rate.  While  the  power  supi)ly  had  extended  enormously  in 
the  past  five  yeaYs  there  had  been  very  little  extension  of  the  lighting 
section,  and  it  was  therefore  absurd  to  argue  that  the  load  factor  for 
lighting  to-day  was  what  it  was  five  years  ago.  He  drew  attention 
to  the  fact  that  the  charge  for  light  was  the  same  as  it  was  21  years 
ago.  The  cost  had  gone  down  from  2- 93d.  per  unit  in  1905  to  •75d. 
in  1916,  but  the  light  consumer  had  not  received  any  of  the  saving. 
During  the  past  year  six  limited  companies  took  considerably  more 
than  half  of  the  entire  output  of  the  generating  stations. 

After  Aid.  Hobson  and  Councillor  Neal,  M.P.,  had  spoken.  Sir  Wm. 
Clegg  moved  :  '"  That  in  view  of  the  grave  importance  of  the  reso- 
tion  passed  on  June  9  it  is  desirable  that  a  Special  Committee  be 
appointed,  consisting  of  Aldermen  Sir  Wm.  Clegg,  Cattell,  Marsh, 
Styring,  and  Councillors  Blanchard,  Bailey,  Graves,  Lambert, 
Simpson,  Truelove,  Tummon  and  Cecil  H.  Wilson,  for  the  purpose 
of  reconsidering  the  whole  question,  and  that  such  Committee  be 
empowered  to  obtain  such  advice  and  assistance  as  may  be  necessary 
to  enable  it  to  make  such  recommendations  to  the  Council  as  may 
be  deemed  expedient."  Sir  William  said  that  the  debate  had  not 
advanced  the  question  a  very  great  deal  ;  rather  had  it  tended  to 
confuse  the  issue,  if  it  were  possible  to  confuse  it  any  more.  He 
was  not  going  to  express  any  opinion  as  to  whether  the  Electric 
Supply  Committee  were  justified  in  increasing  the  charges  for  power 
or  light,  but  the  tramways  department  were  large  consumers  of 
electrical  energy  for  both  purposes,  and  on  its  behalf  he  would  want 
to  know  if  the  increases  were  necessary,  to  what  extent,  and  how 
they  would   be   allocated. 

Ultimately  Sir  Wm.  Clegg' s  amendment  was  carried. 


Electric   Traction. 

SuXDEKLAND  Electricity  Committee  propo>«;  to  purcha«e  two  tiectri* 
battery  vehicles. 

.M.vNSKiELD  Corporation  ha«  decided  to  purcha.<M;  two  eleetric  iipfiag, 
wagons  at  £1.820  ea<;h,  and  two  jHitrol-driven  ones  at  £1,*X>  each. 

The  BoLToN  tramway  men  prr»[K>«;  to  adopt  a  new  form  of  Htrike  to 
increa.s<-  wages.  If  a  conces-sion  of  alKtut  Jd.  jjer  hour  i»  n  >t  mafle  by 
July  24  they  will  not  work  on  that  day,  and  will  strike  evtry  subaeqiieo^ 
Saturday  until  they  get  what  they  want. 

EXE""EK  Tramways  Committee  has  applied  for  authority  to  charge 
a  minimum  lid.  fare.  It  is  also  proposed  to  parcha^e  twj  aeW 
tramcars  at  £2,27.")  each  in  order  to  improve  the  service.  It  \» 
hoped  to  establish  a  5-minute  service  in  the  centre  of  the  city. 

RoTHEKHA.M  tramwaymen  are  fli.safTected  owing  to  the  fact  that  they 
are  paid  3s.  a  week  less  than  in  Sheffield,  and  they  an-  agitating  for  aa 
advance  of  a  penny  an  hour.  As  a  resu't  of  the  n.-cent  award,  the  local 
tramways  were  i)laced  in  according  to  the  .size  of  th*-  un'lertaking&. 
Sheffiehl  was  jilaced  in  grouj)  1,  with  an  advance  to  the  men  of  Id.  per 
hour  ;  Doncaster  men  were  given  an  arlditional  half-{»enny  an  hour ;  aod 
Rotherham  and  Chesterfield  a  farthing  eaf.h  jjer  hour.  At  pteaeoU 
Rotherham  men  are  running  cars  into  Sheffield  for  three  farthings  an 
hour  less  than  the  Sheffield  men  and  there  are  thn-ati  of  a  refueal  to 
continue  the  through  .service. 

The  accounts  of  Ma.n<he.ster  Corporation  tramways  department  for 
the  year  ended  March  31  show  revenue  £I,585,.594  and  working  expense* 
£1,207,230,  leaving  gross  profit  £C}78,364,  to  which  is  added  bank  int«re4lk 
£6, 261,  interest  on  in%estments  £12,601  and  balance  from  parcels  depart- 
ment £1,269.  Interest  on  capital  required  £67,175,  rent  of  leaded  lines, 
&c.,  £26,911,  writing  off  outlay  on  leaseholds  £.385,  and  amount  required 
to  meet  cost  of  working  and  depreciation  of  motor  omnibuses  in  excess. 
of  the  revenue  (which  was  £19,051)  £3<J9.  After  providing  for  sinking 
fund  and  loaa  instalments,  renewalj  fund  (£80,229),  income  tax  atiA 
.street  improvements,  there  remained  £111,891  to  be  applied  to  relief 
of  rates.  Total  revenue  was  20-127d.  per  car-mile  (compared  witb 
18114d.  in  previous  year),  and  working  expenses,  including  power,  were 
15-325d.  (12-82ld.).  'Passengers  carried  were  285,046,914 '(253,940^3) 
and  car-miles  run  18,146,551  (18,906,6.54). 

Owing  to  the  increase  in  working  costs,  the  Liverpool  Tramways 
Committee  propose  to  revise  the  fares  and  to  adopt  the  principle  of  » 
penny  a  mile  upon  the  zone  system.  The  general  manager  (Mr.  P. 
Priestley)  also  suggests  that  long-distance  passengers  should  W  givea 
some  little  advantage  over  short -cDstance  riders.  By  the  revised  scale, 
the  approximate  increase  in  receipts  would  be  about  £340,0<X).  assuming 
that  the  same  number  of  passengers  will  be  carried  as  at  present. 

The  estimated  expenditure  on  renewals  of  the  permanent  way  for  the 
years  1920-1924  inclusive  is  put  at  £864,197.  For  renewal  of  rolling* 
stock,  overhead  equipment,  alterations  to  building  and  cars,  &c.,  during 
the  same  period,  the  expenditure  will  b?  £331,000,  or  a  total  of  £1,195.197. 
For  the  j'ear  1920  a  sum  of  £318,197  will  be  allocat.>d  for  rec  oast  roc  tioo 
purposes.  From  the  bcgimiing  of  the  present  year  to  May  31.  the  tram- 
ways accounts  showed  a  net  surplus  of  £8,175.  compared  with  over 
£50,000  for  the  corresponding  period  of  1917..  It  is  stated  thut  the  rig^fr 
amount  to  provide  for  depreciation  and  renewal  is  3d.  per  mile.  In  the 
general  manager's  return  for  the  firet  five  months  of  the  year  it  is  said  tbafe 
if  2d.  per  mile  Were  set  aside  the  amount  to  be  provided  for  that  perio<J 
would  be  £52,572  ;  if  3d.  per  mile,  £78,859.  The  various  awanls  granting 
increase  in  pay  to  employees  since  the  beginning  of  the  year  will  incrvaa» 
the  wages  costs  for  1921  and  following  years  by  £l2,7oO,  over  1920. 

Catalogues,  Price   Lists,  &c. 

The  July  issue  of  the  ""  Iivstallation  News"  contains  articles  oo 
■'  Simi)lex  Wiring"  in  a  large  Engineering  Works,"  Notes  on  *he  New 
"Plexim"  Iron,  on  How  Simplex  Conduits  aiv  made,  «Stc. 

In  a  four-page  ])amphlet,  issued  by  the  Enterprise  Mfv..  Cosrr.^Nr, 
Ltd.,  Gun-street,  Bishopsgate.  Es  I,  particulars  and  prices  .<*iv  give» 
of  the  Vincent  ironclad  switch  and  switch-fuse  manufactured  by  the 
company.     The  gear  complies  with  the  Home  t)rtice  Regulations. 

A  tew  examples  of  J.  >S:  P.  SwiTtJiBovKr.  aa>  illustmtod  and  dea"ribe<f 
in  a  Hi-page  pamphlet  issued  by  Messrs.  Johnson  &  Phillips,  Ltd.,  of 
Charlton  and  Loudon.  Particulars  an-  given  of  some  typical  examplca 
Df  direct -current  anl  alternating-current  switchboards  for  lighting 
power  and  traction,  which  have  been  supplietfby  the  company  to  various 
British  and  Colonial  undertakings. 

Two  recent  pamphlets  by  the  British  &  Helsby  C.\bles.  Ltd..  of 
Prescot,  ivlate  to  Ltvlanche  batteries  and  to  Prescot  jointing  material 
and  accessories.  The  former  gives  prices  and  details  (E.M.F..  int«irnai 
resistance,  dimeivsions  anil  weight)  of  c?lls  of  variiuis  sizes,  and  tlu'  latter 
contains  particulars  of  insulating  compounds,  jointing  tajv*,  tiiHie<^ 
copper  cable  timble^,  cable  grips,  &c..  ustnl  by  cable  jointers. 

Lt^aflct  C2.  which  gives  an  illustrated  description  of  the  totally  co- 
closed  Lea  V  NoTiH  Meters  for  measiring  boiler  feed  w.aTKR  ham 
been  issued  by  the  Ixnv  ReconU>r  CiMnpany.  28.  IXvinsgate.Mauchestex. 
The  accuracy  of  the  meter,  which  measures  up  to  212- F.  and  at  higher 
tcm]ieratuivs  and  lower  pressuivs.  is  guai-ante«-^d  within  1  per  cent^,  aodl 
hundreds  of  them  an-  said  to  bo  in  successful  oivration  in  various  parta 
of  the  world.  Though  the  enclosed  is  more  exivnsive  than  the  usual 
open  ty{K  of  apparatvis.  it  has  certain  advantages,  one  being  thtvt  in  tW 
case  of  condensate  the  water  is  not  exposed  to  the  air.  Further  pa*- 
ticulai-s  may  bi>  obtained  from  the  company  by  station- engineers  atiA 
others  interested. 
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Institution  Notes. 

The  U.S.A.  Bureau  of  Standards  has  issued  Spientific  Pajier  No.  379, 
"  Eefleeting  Power  of  Monel  Metal,  StelHte  and  Zinc,"  which  gives  data 
on  the  reflecting  power  of  monel  metal,  stellite  and  zinc  in  the  visible 
and  in  the  infra-red  sjJectrum. 

The  discovery  of  a  new  alloy,  named  Elinvar,  is  announced  by  the 
AcAUEMiE  DES  SciKXCES,  Paris,  M.  Guillaunie,  the  discoverer,  was  the 
inventor  of  Invar.  It  is  claimed  that  Elinvar  is  an  improvement  on 
Invar,  and  is  peculiarly  valuable,  by  reason  of  its  uniform  elasticity,  in 
XDor?  delicate  i)avts  of  watches. 


The  Committee  of  the  Exgixeers'  Club,  Manchester,  recently 
jpurchased  the  freehold  of  the  present  club  premises  and  of  the  adjoining 
■fJroperty  far  £43,500  in  order  to  provide  suitable  accommodation  for  the 
■anembers.  The  club  has  a  capital  of  £50,000  in  £1  shares,  of  which  £2,876 
fiave  been  subscribed,  and  it  has  now  been  decided  to  issue  the  balance 
.<of  the  shares  in  order  to  jirovide  money  for  the  completion  of  the  pur- 
chase. Each  individual  member  is  expected  to  contribute  his  share, 
and  subscrii)tions  are  also  invited  from  firms  in  which  members  are 
.interested. 

The  annual  general  meeting  of  the  Electro-Harmonic  Society  will 
he  held  on  the  28th  inst.,  at  4.30  p.m.,  at  the  Institution  of  Electrical 
^Engineers,  1,  Albemarle-street,  W.I.,  for  receiving  the  statement  of 
■accounts  for  the  34th  (1919-20)  Session,  the  election  of  officers  for  the 
ensuing  season,  &c.  During  the  past  session  78  new  members  were 
elected,  but  44  resigned,  two  members  died,  and  six  were  removed  from 
the  register  for  non-compliance  with  Rule  11.  There  are  now  635 
names  on  the  register.  The  concerts  next  season  wil  be  held  in  the 
'.Great  Hall,  Cannon-street  Hotel. 

The  Electricity  Supply  Commercial  Association  held  a  meeting 
at  Newcastle-on-Tyne  on  the  12th  inst.,  when  Mr.  G.  R.  Smith,  general 

■secretary,  gave  an  address  on  the  progress  of  the  Association.     There 
Vieve  jQOw  nearly  L^,COO  members  as  a  result  of  two  years'  labour.     The 

.  As.seriatdon    was    recognised    and    registered    as    a    trade     union    and 

I  had   representation   on   the   National    Joint    Board    of   the    electrical 

(industry. 

At  a  meeting  at  Cardiff  on  the  10  th  inst.  it  was  decided  to  form  a 
■divisional  branch  council  of  the  Association  for  South  Wales  and  Mon- 
mouthshire. 

'  A  joint  syrai3osium  and  general  discussion  on  "  The  Physics  and 
Chemistry  ,of  Colloids  and  their  Bearing  on  Industrial  Questions,"  if 
Jbeing  arrangeid  by  the  Faraday  Society  and  the  Physical  Society  of 
Xondon.  It  is  proposed  to  hold  this  meeting  in  October  next,  but  the 
•  exact  date  and  place  of  meeting  will  be  announced  later.  Anyone 
'desirous  of  using  the  opportunity  of  the  discussion  to  bring  forward 
experimental  matter  or  theoretical  considerations  bearing  on  emulsions 
and  emulsification ;  physical  properties  of  elastic  gels  ;  cataphoresis 
.and  electro-endosmose  ;  jDrecipitation  in  disperse  systems;  glass  and 
pyrosols  and  non-aqueos  systems  ;  is  asked  to  communicate  as  soon  as 
possible  with  the  secretary  of  the  Joint  Committee,  Mr.  F.  S.  Spiers, 
JO,  Essex-street,  Strand,  London,  W.C.2. 

The  second  annual  general  meeting  of  the  British  Engineering 
'Standarls  Association  took  place  on  Thursday  last,  \^hen  the  Chair- 
man (Sir  Archibald  Denny,  Bart.)  presented  the  rejiort  and  made  a  review 
of  the  position,  dwelling  with  especial  emphasis  on  the  need  for  further 
financial  su])port.  Last  year  the  Chairman  showed  the  vast  increase 
lin  work  of  this  national  organisation  both  at  home  and  abroad,  and  thi  -, 
year  he  was  again  able  to  chronicle  further  progress.  The  Association 
as  rendering  an  indispensable  service  to  British  trade  at  home  in  co- 
oixlinating  standards,  promoting  efficiency  and  eliminating  waste,  and 
■as  also  doing  much  to  j)ush  British  trade  abroad.  It  is,  therefore,  re- 
igrettable  that  even  after  20  years  of  useful  work  the  engineering  industry 
of  the  country  is  only  now  slowly  putting  the  Association  in  a  position 
adequately  to  cope  with  the  increasing  demands  made  upon  its  organisa- 
tion. There  are  some  3liO  Comm.ittees,  mannc^d  by  over  1,400  members, 
why  give  their  time  and  ex])erienee  to  this  great  national  work,  and  the 
country  as  a  whole,  as  well  as  the  industry,  owes  a  deep  debt  of  gratitude 
rio  these  gentlemen  for  their  loyal  service. 

The  ('liairman  mentioned  that  since  the  last  annual  meeting  27 
'British  Standard  Specifications  had  been  issued  and  some  70  are  under 
■revision,  the  mo.st  imi)ortant  of  which,  the  steel  sections  for  general 
•building  construction,  including  shii)building,  has  just  been  completed. 
The  new  work  in  hand  includes  the  drafting  of  specifications  for  various 
.chemical  ])n)ducts,  co])i)er  alloys,  materials  and  constructional  strength 
of  chemical  lire  extinguishers,  .steel  wire  ropes,  steel  bridge  construction, 
and  milling  cutters  and  reamers. 

Probably  the  largest  develo])nu'nt  during  the  year 'has  been  in  con- 
rncction  with  the  electrical  industry,  for  which  some  45  specifications  for 
.electrical  ajjjjaratus  are  in  counse  of  i)reiKvration.  The  work  of  standard- 
'ising  details  in  the  const ructi(m  of  shijts  and  their  machinery  is  also 
making  good  ])r()gress.  That  an  tirganisation  such  as  this  should  close 
'the  year  with  a  deficit  of  £1,100  is  a  matter  which  no  douhlt  will  Ix-  dealt 
with  by  the  industry  at  once  and  generously,  and  it  is  to  he  ho])ed  that 
the  appeal  now  being  made  to  those  firms  who  have  nt)t  so  far  subscribt>d 
■and  also  to  those  who  are  subscribers,  will  at  once  be  responded  to.  It 
i&  interesting  to  see  that  the  engineering  public  is  making  increased  use 
<if  the  liritish  Standard  Specifications,  for  the  Chairman  stated  that 
35,0()0  of  the  si)ecifications  had  been  sold,  almost  all  in  this  country, 
.against  about  l^.'^OO  iji  i)re-war  years. 


Imperial  and  Foreign  Notes. 

A  Commission  has  been  appointed  by  the  Governor-General  of  Algeru 
to  report  on  the  possibility  of  adopting  electric  traction  on  the  Algerian 
Railways,  and  also  the  question  of  the  general  supply  of  electricity  for 
industrial  and  agricultural  purposes.  It  is  suggested  that  the  waterfalls 
of  the  Oued-Agrioum  might  be  utilised  for  supphang  electric  power  for 
the  proposed  railway  line  to  connect  Setif  with  Bougie,  a  seaport  about 
100  miles  east  of  Algiers. 

The  Commercial  Secretary  to  H.M.  Legation  at  Lima  (Mr.  F.  W. 
Manners)  reports  that  a  Peruvian  Telephone  Company  has  been  re- 
organised with  a  considerable  increase  in  capital,  and  that  it  intends  to 
improve  and  extend  the  present  service  and  to  undertake  the  con- 
struction of  long-distance  lines  to  the  provincial  centres.  The  increase 
in  capital  has  been  largely  provided  by  American  interests,  but  the 
management  is  mainly  Peruvian,  and  it  is  understood  that  the  board 
are  prepared  to  purchase  in  Great  Britain,  if  prices  and  terms  of  delivery 
can  compare  with  those  of  American  firms.  The  Company  has  in  the 
past  purchased  extensively  in  the  L'nited  Kingdom,  though  not  lately, 
on  account  of  the  difficulty  in  obtaining  delivery  and  the  lack  of  funda. 
The  i^resent  time  is,  however,  considered  to  be  a  favourable  one  for 
British  manufacturers.  Those  interested  may  obtain  further  information 
from  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.  1. 

The  revenue  of  the  Shanghai  Municipal  Electricity  Department 
for  1919  was  4,382.144  taels  (against  3,813,023  in  1918)  ;  gross  profit  was 
856,614  (726,602)  and  net  profit  386,326  (302,138)  taels.  In  the  report 
of  Mr.  T.  H.  U.  Aldridge,  engineer  and  manager,  it  is  stated  that  the 
Riverside  station  was  still  operating  without  a  sufficient  reserve  plant, 
but  the  situation  was  made  somewhat  easier  by  the  commissioning  of  the 
5,000  kw.  Fraser  &  Chalmers-Vickers  turbo-generator  in  January, 
although  tile  two  A. E.G.  2,000  kw.  generators  were  not  repaired  until 
the  autumn.  The  reconstruction  of  those  generators  by  the  Mitsu  Bishi 
Works  at  Nagasaki  has  been  quite  successful.  Both  the  5,000  kw.  A.E.G. 
generators  again  broke  down.  Towards  the  latter  part  of  the  year  the 
erection  of  the  new  10,000  kw.  Parsons  turbine  and  the  first  of  the  two 
18,000  kw.  General  Electric  turbines  was  commenced.  Combined 
maximum  load  at  the  Riverside  and  Fearon-road  stations  was  28,365  kw., 
load  factor  was  42-39  (against  44-38).  Units  generated  were  128,844.547 
and  sold  102,338,137  (86,275,659).  The  equivalent  of  103,781  30-watt 
lamps  were  added  to  the  connections,  making  the  total  844,391,  exclusive 
of  motors  and  street  lamps.  Hired  motors  connected  during  1919  were 
94  (of  1 .332  h. p. ), consumers'  motors  210  (3,806  h.p. )  and  lift  and  d.c.  motors 
10(117h.p.),  making  the  aggregate  total  connected  2,093  (33,062  h.p.). 

As  already  announced,  Mr.  Aldridge  submitted  to  the  Electricity 
Committee  in  December  last  a  programme  of  the  probable  requirements 
of  the  Dejiartment  uj)  to  the  end  of  1922.  Very  large  extensions  are 
contemplated  and  orders  have  been  placed  for  a  considerable  amount  of 
plant,  including  four  B.  and  W.  and  four  Stirling  boilers,  22,000  volt 
switchgear  (with  the  B.  T.-H.  Company)  and  for  trunk  feeders  and  cables 
with  the  British  Insulated  and  Helsby  Cables.  The  scheme  was,  however, 
delayed  for  several  months  owing  to  the  necessity  of  waiting  for  the 
ratepayers'  sanction,  which  was  given  at  the  annual  meeting  in  April. 

Personal  and  Appointments. 

The  King  laid  the  foundation  stone  of  the  new  Swansea  University 
College  on  Monday. 

Mr.  Alan  A.  Campbell  Swinton,  F.R.S.,  has  been  elected  chairman  o^ 
the  Council  of  the  Royal  Society  of  Arts. 

Carlisle  Corporation  has  increased  the  salary  of  the  electrical  engineer, 
Mr.  C.  W.  Salt,  to  £885  per  annum,  rising  to  £1,000  on  April  I  next. 

Prof.  A.  il.  Tyndall  has  been  elected  dean  of  the  faculty  of  science  in 
the  University  of  Bristol  in  succession  to  Prof.  F.  Francis,  who  recently 
resigned. 

Mr.  J.  Higham.  M.Sc,  senior  physics  master  at  the  Durham  Johnston 
School,  has  been  ap])oiuted  lecturer  in  physics  and  electrical  engineering 
at  the  University  of  Manchester. 

Mr.  J.  C.  Maxwell  (Jarnett.  M.A.,  whose  resignation  from  the  position 
of  i)rincipal  of  the  Manchester  College  of  Technology  were  announced 
in  our  last  issue,  has  been  appointed  general  secretary  to  the  League  of 
Nations"  Union. 

We  regret  to  '.cam  that  in  consequence  of  continued  ill-health,  Mr. 
W.  G.  Pickvance,  chief  electrical  engineer  to  Wrexham  Corporation, 
has  resigned.  ]\Ir.  Pickvance's  breakdown  is  really  due  to  overwork, 
and  the  Council  have  expressed  their  very  liigh  ajipreciation  of  his 
services  during  the  ])ast  13  years,  and  their  sincere  wishes  for  his  com- 
l)lete  recoverv  and  future  welfare.  Pending  the  appointment  of  a 
successor,  Mr.  S.  Thornton,  of  Messrs.  Thornton  &  Evans,  electrical 
engineers  of  Wrexham,  will  till  the  vacant  post.  From  a  losing  concern 
Mr.  Pickvance  rajiidly  turned  the  electricity  undertaking  into  a  flourish- 
ing one,  and  uji  till  the  war  each  years  working  showed  a  profit,  but,  like 
many  others,  it  has  latterly  lx>en  run  at  a  serious  loss  owing  to  the 
enormous  increase  in  the  cost  of  coal  and  labour,  and  the  deterioration 
of  i)lant.  Early  in  1915  Mr.  Pickvance  conceived  the  scheme  of  muni- 
tions f(U-  Wrexham,  and  when  the  national  shell  factory  wa.s  established, 
he  was  invited  to  act  on  the  boaixl  of  management.  Mr.  Pickvance, 
given  a  tcm])orarv  free  hand  by  his  committee,  threw  himself  with 
characteristic  energy  and  zeal  into  the  work  of  equij>mcnt.  with  the 
result  that  \\'rexham  was  one  of  the  first  towns  to  Ix^  turning  out  every 
week  thousands  of  18  lb.  shells.  The  Council  have  agrtn^d  to  jiay  Mr. 
Pickvance  his  salary  until  the  end  of  the  year  when  we  hope  to  learn  that 
he  ha-s  been  fullv  restoivd  to  health. 
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Telegraph  and  Telephone  Notes. 

The  new  TEi.EriioNE  Kxciianck  at  Wciltharn  Cross  was  oiHjned  on 

•Saturday  last. 

The  new  Telegraph  (Money)  Bill  authorises  the  Treasury  to  borrow 

•a  further  sum  of  £10,()00,0()0  for  telephone  development.  The  aetual 
expenditure  out  of  this  sum  in  each  year  and  the  works  to  be.  carried  out 
are  subject  to  api)roval   by  the  Treasury.     The  last  Act  was  passed  in 

.1913,  and  authorised  the  issi'e  of  £10,000,000,  which  is  now  exhau.sted. 
By  permission  of  the  rostmaster-fJencral  and  with  the  co-operation 

■of  Marconi's  Wireless  Telegrapli  Company,  the  Press  Association  is  this 
week  making  a  series  of  experiments  in  the  distribution'  of  N'ew.S  by 
WiRELE.SS  telephone.  The  Chelmsford  transmitting  station  of  the 
Marconi  Company  is  used  as  the  distributing  centre,  and  news  services 
were  telephoned  by  one  of  the  regular  telephonists  of  the  Association. 

'The  messages  were  received  at  newsjjaper  offices  in  London,  Sheffield, 
Newcastle,  Manchester,  Preston  and  Belfast. 

The  King  of  Spain  ])aid  a  visit  on  Saturday  to  Marconi  House,  Strand, 
where  he  was  given  a  demonstration  of  the  reception  in  a  small  room 
-without  an  outside  aerial  of  Wikeless  Mess'ages,  Songs  and  Instru- 
mental Music  from  the  Marconi  telephone  station  at  Chelmsford.  A 
•loud  speaking  receiving  appatatus  was  also  demonstrated  to  His  Majesty, 
the  wireless  messages  and  music  being  audible  over  a  large  area.  His 
Majesty  was  escorted  throughout  the  building  by  Senatore  Marconi  and 
Mr.  (iodfrey  Isaacs,  Managing  Director. 

Buslnes.s  Items,  &c. 

On  and  after  the  26th  inst.,  the  official  address  of  the  Board  of  Educa- 
tion will  be  King  Charles-.street,  Whitehall,  S.W.I. 

The  whole  of  the  assets,  liabilities  and  contracts  of  Robert  Beldam, 
Ltd.,  of  London  and  Hounslow,  have  been  acquired  by  Beldam  Asbestos 
•Com])any,  Ltd.,  who  have  also  taken  over  the  directors  and  all  employees 
of  the  old  company. 

It  is  the  custom  of  many  engineering  firms  to  Close  their  Works 
during  the  August  Bank  Holiday  Week.  Among  those  who  have 
decided  to  do  so  arc  the  following  :  Messrs.  .1.  H.  Tucker  &  Company  and 
Higgs  Bros.,  Birmingham,  from  July  30  until  Aug.  9  ;  and  Messrs. 
Alfred  Herbert,  Ltd.,  from  July  30  until  Aug.  10.  The  Trafford  Park 
Works  and  Offices  of  the  Metropolitan-V'ickers  Electrical  Company  \vill 
be  closed  from  July  23  until  Aug.  3,  but  a  small  staff  will  be  in  attend- 
■ance  to  attend  to  urgent  business. 

Mr.  W.  G.  Watson,  managing  director  of  Messrs.  W.  G.  Watson  & 
Company,  Ltd.,  electrical  engineers  and  merchants,  of  Sydney,  N.S.W., 
who  has  been  in  America  for  some  months,  is  at  present  in  England  on 
behalf  of  the  company.  Manufacturers  and  others  desirous  of  extending 
their  trade  in  Australia  are  invited  to  communicate  with  Mr.  Watson, 
care  of  English,  Scottish  and  Australian  Bank,  5,  Gracechurch-street, 
London,  E.G. 

Jl  Messrs.  Johnson  &  Phillips,  Ltd.,  have  recently  acquired  new  premises 
«t  212,  Clarence-street,  Sydney,  N.S.W.,  which  will  serve  as  headquarters 
for  the  company  in  Australia.  Their  business  in  the  Commonwealth  is 
under  the  control*  of  their  branch   manager,  Mr.  E.  A.  Kinsley,  who 


carries  large  stocks  of  the  company's  manufactures,  including  cables, 
wires  and  all  their  representative  lines.  Inquiries  regardini;  the  Common- 
wealth of  Australia  should,  therefore,  be  addressed  to  Mr.  Kinsley  at 
the  Sydney  office.  A  view  of  the  new  premises  is  given  in  the  accom- 
panying illustration. 


Miscellaneous. 

The     LANfASHIRK     Ll(;ilT     P.AU.WAVS    C  ...    Lt  ...    -.;    i^-i<i..     *  ,m\    up 

voluntarily,  with  M.hmd,.  H.  P.  Coni>jear  and  E.  H.  Edu  .-i-  -  -.-j 
liquidators.  A  m<<-Unic  of  cre<iitor»  will  be  h«-id  at  10,  Dak -trtct, 
Liveqjool,  on  the  28fh  inst. 

An  IVQUEHT  was  held  at  Aberavon  on  Fridav  .,i,  .i  v,,iir,'/  l.l.-w  L-inith'g 
helper  named  Thos.  .1.  .Mort,  who  wa-*  killed  at '  29. 

The  evidence  showed  that  the  bla<knmith  werr  but 

on  his  return  .Mort  was  dead.     The  smith  was  u^iu^  a  ;  i  to 

give  alditional  light,  and  while  absent  Mort  munt  ha%-<-  t-^  i  it. 

Mr.  Isaac  T.  Dixrm,  chief  electrician  at  the  colliery,  said  r  lOW 

that  the  practice  of  supplying  U-aiU  to  the  .nmith  wa.t  ::•  aam 

dangerous  and  contrarj-  to  the  regulations.     T»' •  '•    -i  for 

a  voltage  of  10  to  20,  was  u.sed  on  a  lightin. 

Wm.  .Jenkins,  a.ssistant  electrician,  said  it  h  -fit 

those  leads  before  he  went  to  the  eollierj-.  but,  alth«u:2ii  he  knew  they 
were  contrary  to  the  regulatiomt,  he  fitted  them.  H*'  h^id  warrr-'!  the 
blacksmiths  and  the  .strikers  of  the  danger  if  the  vet. 

The  jury  returned  a  verdict  of  death  following  elec'  ind 

there  was  negligence  by  the  management  in  allov^m-   tn.-  pri.'ie. 

The  sixth  Exhibitdn  of  French  MANrfAfTURES.  organiiied  by 
the  French  Commercial  Intelligence  Department  at  ir>3.  Qaeen 
Victoria-street,  London,  was  formally  op&n«»d  by  M.  Perier.  Ministre 
Plenipotentiare  Commercial  Attache'  at  the  French  Embas-iv.  on 
the  I.5th  inst.  It  is  hoped  that  the  exhibition,  which  will  remain 
open  until  July  3'»,  will  provide  a  stimulus  to  the  development  of 
commercial  relations  between  France  and  Great  Britain.  In  addition 
to  agooddisplay  of  optical  and  photographic  apparatus.'fancy  goods, 
&c.,  there  are  a  few  stands  on  which  electrical  scientific  apparatus 
is  shown,  including  those  of  Louis  Ancel.  who  shows  wirele*.s  tele- 
graph and  telephone  apparatus  ;  J.  Carpentier.  electrical  and  other 
scientific  instruments;  Ph.  Dccaix,  projector  and  reflector  mirrors, 
lenses,  bulbs,  &c.  ;  L.  Doignon,  telegraph  apparatus,  electrical 
appliances,  &c.  ;  H.  Duclos,  transformers,  mirrors,  &c..  for  surgical 
purposes  ;  Maurice  Dutertre,  electrical,  medical  and  surgical  appa- 
ratus, and  L.  Struciano,  the  orthophone  microphonic  apparatus. 

The  Machine  Tool  and  Engineering  Exhibition,  which  will  be  held 
at  Olympia  in  September  next  was  to  have  been  held  in  1916.  but  on 
account  of  the  war  it  was  postponed.  The  first  exhibition  was  held  in 
1912,  and  the  fact  that  eight  years  have  elapsed  since  the  last  exhibition 
of  machine  tools  in  this  country  will  mean  that  more  new  models  and  new, 
tj'^es  will  be  on  view  than  have  ever  been  shown  at  any  previous  exhibi- 
tion. The  whole  of  Olympia  has  been  booked  up  for  some  months  paat 
and  the  numljer  of  separate  exhibitors  will  exceed  2tM.  Progress  in 
engineering  production  largely  depends  upon  the  success  of  the  machine 
tool  maker  in  improving  existing  machines  and  in  inventing  new  ones. 
Those  who  visit  Olympia  in  September  will  have  the  opportunity  of 
seeing  over  1,0C0  machines  in  actual  oi)eration.  The  exhibition,  which 
is  being  organised  bj-  the  Machine  Tool  Trades"  Association,  will  be  held 
from  the  -tth  to  the  25th  of  September  next. 

The  Industrial  League  and  Council  is  continuing  its  useful  week- 
end conferences  of  employers  and  employed.  During  the  summer  of 
last  year  a  few  informal  conferences  were  held  as  an  exjjeriment.  and  this 
summer  a  regular  series  has  been  arranged.  The  latest  of  these  con- 
ferences took  place  at  the  residence  of  Mr.  E.  J.  P.  Benn.  C.B.E..  Blunt 
House,  Oxted,  on  Saturday  and  Sunday  last,  and  others  will  follow,  when 
Sir  Samuel  Waring.  Mr.  H.;s;o  Hirst  and  Mr.  H.  V.  Roe  will  in  turn  act 
as  hosts.  Last  week-end  seven  representative  trade  unionists  and  an 
equal  number  of  employei-s  spent  their  time  disoussiui;  "  Emplo\-ment 
and  Production."  The  Industrial  League  is  detenuined.  as  far  as  it  is 
able,  to  leave  no  excuse  to  any  employer  or  employee  for  not  knowing 
and  understanding  the  view  of  the  other  side.  Wo  understand  that  it  ia 
prepared  to  accept  offers  from  others  who  are  willing  to  act  as  hosts,  ar.d 
any  of  our  readers  who  possess  premises  capable  of  accommodating  eight. 
ten,  or  a  doz?n  men  for  a  week-end  meeting  should  communicate  with 
Mr.  J.  Ames,  General  Secretary  of  the  League,  82.  Viotoria-strvet.  S.W.  1. 

As  the  Industrial  League  and  Coi  .vi  il  cannot  be  incorporated 
until  the  Industrial  Reconstructii>n  Council  is  wound  up.  an  extraoniinary 
general  meeting  of  the  latter  will  Iv  held  at  82.  Victoria-street.  S.W.  !, 
on  the  2()th  inst..  at  4.30  p.m..  to  pass  a  resolution  for  winding  up  and  to 
appoint  Mr.  W.  H.  Chantrey.  (>1.  Lincoln's  Inn  Fields  as  Liquidator. 

Educational. 

The  consideration  of  the  futuri>  jx^licy  of  the  Manchester  College 
of  rECHNOL(H;v  has  been  deferred  for  a  year.  This  step  has  U>en  taken 
in  deference  to  the  views  of  the  a>presentatives  of  the  University  on  the 
sub-committee  who  considert>d  that  the  shortness  of  time  and  the  un- 
certainty of  the  financial  pi>sition  matle  it  impossible  to  deal  with  the 
(juestion  before  tl\e  new -session. 

Theiv  aiv  now  nine  suggested  sites  for  the  rehousing  of  the  University 
OF  London,  the  livtest  btung  Lonl  Mansfield's  Kenwo<xi  estate  at  Hamp- 
stcad  Heath.  We  believe  that.  ai>Art  from  the  financial  as^vot  of  the 
question,  the  BlotMusbury  site  is  the  best.  It  is  close  to  the  Univet^sity 
(\)llege  and  the  British  Sluseum.  and  it  is  mon^>  central,  more  accessible 
and  convenient  than  any  of  the  others.  Failing  the  BUximsbur>-  scheme, 
we  btdieve  that  the  suggestion  to  utilise  the  Imperial  Institute,  or  some 
other  centrally  situated  an-a  might  be  considered.  Accessibility  and 
transport  facilities  for  students  are  imiHirtant  points  to  be  borne  in 
mind,  lUid  iu  these  respects  the  Kenwood  estate  is  lacking. 
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Tenders  Invited  and  Accepted. 

Inverkeithing  Corporation  require  tenders  for  electric  lighting  work 
in  40  houses  to  be  erected  on  the  Spencerfield  site.  Plans  from  Messrs. 
Williamson  &  Reid,  6,  High-street,  Inverkeithing. 

The  New  South  Wales  Department  of  Public  Works,  Sydney, 
require  tenders  by  Aug.  2  for  the  supply  of  turbines  and  generators  for 
the  Barren  Jack  hydro-electric  development. 

Grantown-on-Spey  Council  requires  tender  by  July  31  for  electric 
lighting  work  in  10  houses.  Specifications  may  be  seen  at  the  office  of 
Mr.  H.  J.  Fraser,  25,  High-street,  Grantown-on-Spey. 

Manchester  Electricity  Committee  require  tenders  by  Aug.  6  for 
low-pressure  water  pipes,  supports,  &c.,  and  low-pressure  water  valves. 
Specification  from  Mr.  ¥.  E.  Hughes,  Town  Hall,  Manchester. 

Nuneaton  Corporation  require  a  500  kw.  rotary  converter,  trans- 
former and  accessories.  Specifications  from  the  Electrical  Engineer ; 
tenders  to  Chairman  of  Electricity  Committee  by  July  31. 

Johannesburg  (Transvaal)  Council  require  tenders  by  August  11  for 
supply  of  steel  tyres  for  tramcars  and  tramway  track  material  (contracts 
625  and  627).  Specifications  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  S.W.  1. 

Tenders  are  invited  for  the  equipment  and  running  of  electricity  supply 
works  at  Cape  Coast  and  tramways  at  Coomassie  (Gold  Coast).  Further 
information  from  the  Secretary  for  Works,  Accra.  Tenders  to  the  Colo- 
nial Secretarv,  Victoriaborg,  Accra,  by  Sept.  1. 

Grimsby  Corporation  invite  tenders  (by  August  12)  for  the  supply  and 
erection  of  two  water  tube  boilers,  with  economisers,  fans,  chimney,  &c., 
a  3,000  kw.  high  pressure  turbo-alternator  and  condenser  plant.  Speci- 
fications fromthe  borough  electrical  engineer,  Lieut.-Col.  W.  A.  Vignoles. 
Tenders  are  invited  by  the  Commonwealth  of  Australia  for  the  supply 
and  erection  of  gal.  iron  and  gal.  steel  stranded  wire  (by  August  17),  for 
copner  jointing  sleeves  (August  21)  and  for  porous  cells  and  outer  jars, 
bronze  wire  and  covered  and  braided  wire  (by  August  13). 

Tenders  are  also  invited  (by  Sept.  7)  for  supply  to  the  Postmaster- 
General's  Department  Commonavealth  of  Australia  of  telephones  and 
cable  (Schedules  1,634  and  1,635).  Tender  forms  from  the  office  of  the 
High  Commissioner,  Room  406,  Australia  House,  Strand,  London,  W.C.2. 
The  date  for  the  receipt  of  tenders  by  the  New  Zealand  Public 
Works  Department,  Wellington,  N.Z.,  for  electrical  equipment  for  the 
Arthur's  Pass  section  of  the  Midland  Railway  of  New  Zealand  has  been 
extended  from  June  30  to  August  7. 

Manchester  Electricity  Committee  invite  tenders  for  sujiply  and 
erection  of  one  75-ton  and  one  15-ton  electric  crane  at  the  Barton  power 
station.  Specifications  from  the  Secretary,  Mr.  F.  E.  Hughes,  and 
further  particulars  may  be  obtained  from  the  chief  engineer  and  manager, 
Mr.  S.  L.  Pearce.  Tenders  to  the  chairman  of  the  Committee  by  August 
13. 

Blackpool  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  water-tube  boilers,  sujierheaters,  economisers  and  mechanical 
stokers,  &c.  ;  two  induced  draught  plants  with  steel  chimneys,  fans,  &c., 
and  coal  hoppers  and  coal  and  ash  elevators  and  conveyors.  Specifica- 
tions from  the  borough  electrical  engineer  (Mr.  Charles  Fumess),  and 
tenders  to  the  chairman  of  the  Electricity  Committee  by  Aug.  27 

The  New  South  Wales  Government  Railways  &  Tramway's 
Department  require  tenders  by  August  4  for  two  1,000  kw.  rotary 
converters,  six  365  kw.  s.  phase  transformers  and  two  blower  sets  ;  oi 
(alternatively)  two  1,000  kw.  rotary  converters  and  two  three-phase 
oil-insulated  self-cooled  transformers.  Specifications  from  the  Chief 
Electrical  Engineer  for  Railways. 

Tenders  are  required  (by  Aug.  3)  for  the  supply  and  erection  at  Perth 
(W.A.)  of  326  accumulators  (in  accordance  with  Schedule  W.A.  668), 
and  also  (by  Aug.  2  and  5  respectively)  for  (a)  aluminium  sheet,  brass 
rod,  &c.  (schedule  769)  and  (b)  platinum  wire,  gold  and  silver  wire,  &c. 
(schedule  768),  for  the  Australian  Commonwealth,  Postmaster- 
General's  Department,  New  South  Wales.  Forms,  &c.,  from  the 
High  Commissioner,  Australia  House.  Strand,  London,  W.C.  2. 

Carlisle  Council  has  accepted  the  tender  of  the  MetroiJolitan  Vickers 
Electrical  Company  for  a  rotary  converter  and  switchgear,  at  £8,824. 

The  tender  of  Johnson  &  Phillips  (at  £3,()03  I5s.)  has  been  accepted 
by  Grimsby  Corporation  for  the  supply  and  laying  of  c.h.t.  feeder 
and  pilot  cables. 

Malton  Urban  Council  has  accepted  the  tender  of  the  Northern 
Counties  Electricity  Supply  Com])any,  for  lighting  124  50-c.p.  la:ups  for 
three  years  at  £580  12h.  6d  ])er  annum. 

Newport  (Mon.)  Corporation  have  accepted  the  tender  of  Babcock 
and  Wilcox  (at  £38,393)  for  the  supply  of  two  water^^ube  boilers,  and 
that  of  the  A.  E.G.,  of  Berlin,  for  the  supply  of  a  rotor  at  £1,()00. 

Liverpool  City  Council  has  accepted  the  tender  of  Babcock  & 
Wilcox,  Ltd.,  for  the  supply  of  three  water-tube  boilers,  economisers, 
&c.,  for  the  Lister  Drive  power  station,  and  that  of  E.  Green  &  Son, 
for  three  economisers. 

Salford  Corporation  recently  accepted  the  following  tenders  for  the 
electricity  department:  Macintosh  Cable  C()mi)any,  cable,  £025  8s.; 
Metropolitan- Vickers  Electrical  Company,  sheet  motal  plates  on  doors 
of  oil  switch  cubicles  at  the  electricity  station,  £154  10s.  ;  supply  and 
delivery  of  two  500  k.v.a.  transformers'.  £l.'H;0  ;  Babcock  &  Wilcox',  steel 
steam  and  exhaust  piping  for  5,000  kw.  turho-alternator  set,  £707  ; 
Alton  &  Compr.ny,  ci.  piping,  £273  ;  Ferranti  Limited,  Reason  Mfg. 
Company,  and  Chamberlain  &  Hookham,  meters. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  following  absti'a:t  from  some  of  the  specifications  recently  published  kave'been 
specially  compilei  by  Misses.  Mswburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chance-y-lane.  London,  W.C. 

Whenever  the  da  e  applied  io'  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Pa'.ent  Ofi:e  the  fo/mir  is  given  in  brackets  after  the  title. 

1918  Specifications. 
143,941   Jones.     Electric  lamp  holders.     (30/4/19.) 

144,333  HoLSLAG.  Metallic  electrodes  for  use  in  electric  arc  welding  operations.  ( 11/12/18.) 
144,337  Carey.     Electromagnetic  apparatus  for  recording  signals.     {16/12/r8.) 

1919  Specifications. 
142,375  Western  Electric  Co.     Tel^aph  systems.     (11/8/19.) 

142.523  Warburton.     Electric  switches  and  switch  fuses.     (2/1/19.) 

142.524  Creed.     Submarine  telegraph  caoles.     (2/1/19.) 

142,548  Gardner  &  Knight.     Tools  for  slotting  commutators.     (4/2/19.) 
142  558  Pritzker.     Electric  heaters  or  radiators.     (6,2/19.) 

142,571  Western  Electric  Company.     Method  and  system  for  producing  and^selec- 
tively  transmitting  harmonies  of  electric  oscillations.     (12/2/19.)  Jt 

Relates  to  a  method  of  obtaining  frequency,  harmonics  of  electric  oscillations  of  la 
base  frequency,  in  which  an  electric  discharge  device,  including  an  electron-emitting 
cathode,  an  anode  and  a  control  electrode,  is  overloaded  to  produce  oscillations 
having  a  distorted  wave  form  including  harmonics  of  a  base  frequency.  ' 

142,574  Edison  Swan  Electric  Co.  &  Freedman.     Gas-filled  electric  lamps.     (13,2,19.) 
142,578  Pestarini.     Rotary  current  collectors  for  electric  machines.     (19,2/19.) 
142.598  Murray.     Printing-telegraph  cut-page  feed.     (10/3/19.) 
142,610  B.T.-H.  Co.     (G.E.  Co.)     Antennae  for  wireless  signalling  systems.    (21/3/19.) 

Relates  to  a  radiating  antenna  system  comprising  a  conducting  aerial  network 
extending  over  a  considerable  area  and  supplied  with  radio  frequency  current,  a 
number  of  earth  connections  for  the  aerial  network,  a  second  system  of  conductors 
insulated  from  earth  and  extending  over  the  area  between  the  aerial  network  and 
earth,  the  aerial  network  and  the  second  system  of  conductors  being  so  connected 
that  the  earth  potential  of  the  system  is  an  intermediate  potential  between  that  [of 
the  aerial  network  and  that  of  the  second  system  of  conductors. 
142,630  B.T.-H.  Co.  (G.E.  Co.)  Regulators  for  electric  generators.  (8/4.19.) 
142,635  Smith  &  Callender's  Cable  &  Construction  Co.     Junction  boxes  for  electric 

cables.     (11/4/19.) 
142,643  Clifford  Bros.  &  Riddel.     Switches  for  electric  lamps.     (22/4,19.) 
142,645  Vaughan  Crane    Co.  &    Stanley.    Speed-control  gear  for  electric  motors, 

especially  applicable  for  crane  motors  and  the  like.     (22/4/19.) 
142,655  TuRNOcK.     Electrical  resistance  and  manufacture  of  same.     (3j'5/19.    Cognate 
application,  26,935/19.) 

1920  Specifications. 
138,075  Boucherot  &  Soc.  Alsacienne  de  Constructions  Mecaniques.     Methods  of 
protecting  electric  networks  comprising  armoured  cables  with  multip'.e  con- 
ductors.    (1/5/14.) 
143,480  Imray.    (Eisemann  Magneto  Corpn.)     Magneto-electric  machines  with  oscil- 
lating armatures.    (7/1/20.)  ,J 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 

February  13,   192"'. 
4,431  Etna  Lighting  &  Heating  Co.,  Hookham  &  Prosser.     Electrical  conductors. 

4.454  Jones.    Wind  power  electricity  generating  plant. 

4.455  Appleton.     Electric  alarm  for  motor  vehicles. 

4,462  Garrard,  Railing  &  McCole.     Protective  devices  for  alternating-current  systems. 

4,467  Zweigbergk.     Magnetic  blow-out  devices. 

4.470  Imray.     (Akt.-Ges.  Bosch.)     Terminal  connections. 

4.471  Akt.-Ges.  R.  Bosch.     Releasing  devices  for  armatures  of  electric  starting  motors, 

(20/2,19,  Germany.) 
4,479  Teppati.  Electrical  illuminating  apparatus  for  kinematograph  projectors.  (27,8/19, 
Italy.) 

4.494  B.T.-H.  Co.  &  Taylor.    Controlling  devices  for  alternating-current  machines. 

4.495  B.T.-H.  Co.  &  Gray.     Vacuous  electric  discharge  devices. 

4,501  Automatic  Telephone  Mfg.  Co.     Automatic  telephone  systems.     (31/5,19,  U.S.) 

February  14,   1920. 
4,521   Endecott.     Automatic  attachment  for  turning  of  electric  switches,  &c. 
4,523  Jenkins.     Electric  apparatus  for  heating  air  used  in  machines  for  drying  wool,  &c 
4,526  Hall.     Electric  pianos. 

4,529  Jenkins.    Cooling  tanks  for  electrical  transformers,  &c. 
4,531   GuiSEPPE.     Single-phase  transformer. 
4,544  Rutherford.     Carrier  for  electric  lamp  shades,  &c. 

4,570  Gibson  &  Yorke.     Magnetic  deflectors  for  electric  arcs  in  lamps,  searchlights,  &c, 
4,577  Calloway.     Incandescent  lamps,  &c. 
4,583  Dowsing,    Crystal  detectors  of  electric  currents. 
4,592  Henley's  Telegraph  Works  Co.'   Flameproof  boxes  for  switches,  &c. 

February  16,   1920. 
4,640  Midland  Electric  Mfg.  Co.  &  Sutherland.     Switches. 

4.661  MuiR.     Attachment  of  dynamo  for  lighting  side  car  combination. 

4.662  Hansen.     Electrically-driven  mechanism. 

4,667  Van  Swany.     Storage  batteries.     (15/2,19,  Holland.) 

4,676  Dixon.     Electric  lamp  mountings. 

4,679  Hayes-Gratz.     Electric  hand  lamps. 

4.681   B.T.-H.  Co.  &  Clough.    Control  of  excitation  of  electric  machines. 

4.696  Knight.     Selenium  cells  or  bridges. 

4,713.  4.714  &  4,715  Hackbridge  Cable  Co.  &  Kennett.    Transformers. 

4.728  Cox.     Electric  irons. 

4.737  Holland.     Li-'e  selector  switches  for  intercommunication  telephone  systems.  &c. 

4,739  Macrorie  &  Shearing.     Valve  transmitters  for  wireless  telegraphy  and  telephonjr . 

February  17.  1920. 

4,764  St.  Helens  Cable  &  Rubber  Co.  &  Brooking.    Protecting  cables,  &c.,  from 
being  pierced. 

4,766  Mechanical  Supplies,  Ltd..  &  Baynes.    Sensitive  pressure  relays  for  ampli- 
fication of  sound  waves,  &c. 

4,786  McIntosh      Adjustable  carriers  for  electric  lamps. 

4,790  Kersting  &  Lane.     Electric  fires. 

4.792  Poynter.     Incandescent  lamps. 

4,795  Boller.     Electric  induction  gas  radiator. 

4.799  EccLES  &  Vincent.    Wireless  communication. 

4,809  B.T.-H.  Co.  &  Clough.     Power  transmission  systems. 

4,310  B.T.-H.  Co.     (G.E.  Co.)     Electric  power  transmission  devices. 

4.829  Automatic  Telephone  Mfg.  Co.     Automatic  telephone  systems.     (11,4/19,  U.S.> 

4.863  Hamilton.     Insulating  splice  covers. 

4,887  Twiss.    Connectors  for  cable  suspension. 

February  18,  1920. 

4,9;  9  Harman.     Electric  heating  apparatus. 

4.915  White.     Bonding  clips  for  witmg. 

4.916  White.     Junction  box  for  wiring. 
4,950  Westinghouse  Electric  h  Mfg.  Co. 

pneumatic  brakes.     (18'2  19.  U.S.) 

4.958  Clark.     Primary  cells  and  batteries. 

4.959  Le  Bas.     Electric  heating  apparatus. 

4,970  Igranic  Electric  Co.     (Cutler  Hammer  Mfg.  O.)     Means  for  indicating  at  M 

distance  movements  of  a  shaft.  &c. 
4,986  Weymann.     Bayonet  sockets  for  electric  lamps.     (22,2, 19,  Switzerland). 


Control  mechanism  for  electric  cars  with 
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Companies'  Reports,  &c. 

At  their  meeting  on  the  14th  inst.,  the  directorH  of  the  Westminster 
Electric  Supply  Corporation,  Ltd.,  ai»pointed  Captain  E.  I.  Bax 
to  suecoed  the  late  Lord  Downham  as  ehairman  of  the  company. 

The  accounts  of  the  Kent  Electric  Power  Company  for  1919  show 
a  profit  of  £9,()56.  After  meeting  debenture  interest,  providing  £3,000 
for  depreciation,  &c.,  and  including  £3,704  brought  forward,  the  balance 
is  £10,830,  which  the  directors  jM-oposc  to  carry  forward. 

The  directors  of  the  Eastern  Extension,  Australasia  and 
China  Telegraph  Company,  Ltd.,  announce  that  the  interest  on 
the  four  per  cent,  mortgage  debenture  stock  for  the  half-year  ending 
July  31  will  be  paid  by  warrant  on  the  2nd  pro.x.  The  share  register 
will  be  closed  from  the  28th  to  the  31st  inst. 

The  directors  of  the  St.  James's  and  Pall  Mall  Electric  Light 
Co.,  Ltd.,  have  declared  an  interim  dividend  at  rate  of  7  per  cent, 
per  annum  on  the  preference  and  ordinary  shares  for  the  half-year 
ending  June  30,  payable  August  5  next.  The  share  transfer  books 
are  closed  from  the  22nd  inst.  to  August  4  inclusive. 

At  the  meeting  of  the  Barnsley  &  District  Traction  Company, 
Ltd.,  on  Friday  it  was  reported  that  the  past  year's  revenue  was  £65,212. 
After  providing  for  all  expenses,  the  balance  was  £14,954,  which,  added 
to  £685  brought  forward,  made  an  available  amount  of  £15,640.  The 
directors  recommended  placing  to  reserve  £1,500  ;  a  dividend  at  the  rate 
of  12  per  cent,  jjer  annum  on  the  orainary  shares,  in  respect  of  which  an 
interim  dividend  at  the  rate  of  6  per  cent,  had  been  paid,  and  carrying 
forward  £10,324.  The  report  and  accounts  were  adopted  on  the  motion 
of  the  chairman,  Capt.  L.  M.  Myers. 

At  the  meeting  of  Edmundson's  Electricity  Corporation,  Ltd., 
last  week  the  chairman  (Mr.  P.  D.  Tuckett)  dealt  at  some  length  with  the 
difficulties  of  electric  supply  companies.  He  said  that  all  their  costs  had 
long  since  doubled,  and  were  now  all  but  trebled.  Their  coal  and  wages 
bill  alone  increased  by  £65,000  last  year,  following  on  an  advance  of 
nearly  £50,00  in  the  previous  year,  while  for  the  current  year  they  were 
already  faced  with  an  additional  burden  of  £80,000  on  those  two  items, 
bringing  the  total  increase  since  1914  up  to  over  £250,000  per  annum, 
quite  apart  from  the  heavy  increases  in  rates,  taxes,  repairs  and  all  other 
items  of  costs.  Nevertheless,  lOd.  a  unit  was  the  highest  figure  to  which 
they  had  been  allowed  to  raise  their  rates,  while  in  some  cases  they  were 
still  limited  to  7d.  He  believed  that  the  Electricity  Commissioners  were 
now  taking  steps  to  enlarge  their  powers,  so  that  they  might  be  able  to 
grant  more  adequate  relief.  To  have  to  withhold  the  preference  dividend 
when,  with  any  semblance  of  fair  treatment,  the  company  ought  to  have 
been  paying  a  dividend  on  their  ordinary  shares,  was  deplorable. 

For  the  year  ended  March  31  the  net  profit  of  Ward  &  Goldstone, 
Ltd.,  was  £33,147.  Out  of  this  £11,325  has  been  paid  to  the  vendors 
(proportion  of  profits  to  date  of  formation),  dividends  of  7  per  cent,  on  the 
preference  and  ordinary  shares  for  the  half-year,  and  income  tax,  leaving 
£1(),678.  The  directors  propose  to  ])ay  a  further  4  per  cent,  on  the 
oi-dinary  shares,  making  1 1  jjcr  cent,  in  all  for  the  half-year,  and  a  par- 
ticipating dividend  of  1  per  cent,  on  the  cumulative  preference  shares, 
carrjang  forward  £15,627.  The  profit  for  the  year,  due  to  the  increased 
turnover,  substantially  exceeds  that  of  previous  years.  The  moulders', 
railway  and  other  strikes  rendered  it  impossible  to  remove  to  the  new 
works  during  the  year,  but  good  progress  is  now  being  made  in  the  new 
premises,  where  a  number  of  departments  are  running  satisfactorily.  It  is 
anticipated  that  the  removal  will  be  complete  by  the  end  of  the  year. 
The  demand  for  the  company's  manufactures  and  supplies  continues  to 
be  sustained,  and  the  works  have  booked  a  record  volume  of  business 
ahead.  In  order  to  ensure  regular  supplies  of  the  internal-combustion 
engine  sold  with  their  "  Mercure  "  electric  lighting  plants,  a  controlling 
interest  has  been  taken  in  the  company  manufacturing  these  engines. 

Presiding  over  the  annual  meeting  of  the  Chili  Telephone  Company, 
Ltd.,  on  Tuesday,  Mr.  Chas.  W.  Parish  stated  that  during  the  past  year 
they  had  built  32  new  trunk  and  junction  lines,  opened  four  new  offices, 
and  acquired  sites  at  three  centres.  They  had  carried  out  extensions 
of  underground  work  in  Santiago  and  district,  as  well  as  at  Conception 
and  Talca,  and  had  advanced  the  work  of  reconstruction  at  Valparaiso. 
The  new  automatic  switchboard,  which  was  boing  manufactured  for 
Valparaiso,  would  be  installed  next  year.  Experience  had  proved  that 
wherever  the  automatic  system  had  been  introduced,  a  large  influx  in 
subscribers  had  resulted.  They  had  acquired  the  business  of  the  Anto- 
fagasta  Telephone  Company,  which  had  960  subscribers,  and  had  ex- 
tended its  operations  towards  Calama,  where  there  was  a  small  telephone 
company  which  they  had  also  bought.  They  had  every  expectation 
that  the  two  businesses,  with  their  coimoctions  and  stock  of  materials, 
would  prove  a  very  favourable  purchase.  Negotiations  with  regard  to 
the  renewal  of  their  concessions  were  Ix^ing  carried  on.  The  companj' 
could  not  develop  their  business  unless  the  Government  granted  them 
reasonable  security  of  tenure.  After  transferring  £10,316  to  general 
reserve,  and  £12,000  to  reserve  for  renewal  of  plant,  they  proposed  to  pay 
a  final  dividend  of  3s.  per  share,  making  (i  per  cent,  for  the  year,  and 
leaving  £19,843  to  be  carried  forwartl. 

Presiding  over  the  meeting  of  the  Pernambuco  Tramways  &  Power 
Company',  Ltd.,  on  the  15th  inst,,  Mr.  Wm.  Higgins  said  there  was  a 
perceptible  increase  in  the  receipts,  partly  due  to  the  higher  rate  of 
exchange.  The  working  expenses  had  also  risen,  but  the  net  revenue 
had  increased  by  £21,500.  The  directors  were  placing  £23,000  to  renewal 
and  general  reserve,  and,  after  providing  for  amortisation,  they  were 
paying  a  dividend  of  3.V  jier  cent,  on  the  preference  shares,  leaving 
f  16^90^  tp  be  carried  forward.     They  were  applying  to  the  Government 


of  the  State  for  i<ou«r  to  rai'se  their  rater,  th.-.  :  ■.  i  *h.  ii  'An:  con- 
cession was  obtained  in  1912,  owing  to  circurn-'-iri  •  r^  vvr.l  '..'.r  'om- 
panys  control,  being  totally  imtdcquiite.  In.  I'Jll  -oal  (ItliVcred  in 
Pernambuco  co«t  £i  ['U.  per  ton,  comparfl  with  iH  [jer  ton  at  the 
present  time,  and  everything  else  had  gone  up  frtjm  UM)  to  VK)  per  cent. 
The  princijjie  of  the  ntcewity  of  increased  rate»  of  fares  wa.-j  being 
almost  universally  accepted  in  all  parts  of  the  world.  Th»;  tramway 
section  continued  to  Mhow  development.    The    '  -  "i^ved  in 

the  great  possibility  of  the  electric  lighting  ar.  :  .ad  were 

doing  all  they  could  to  meet  the  demand  th-ti  a,.  .  ..  .  ■  ^..  •  u.'rt/.-'l  in 
Pemanbuco.  There  waa  a  Utnn  on  their  ga^  unlertaking 
due  to  the  extra^jnlinarily  high  ratett  for  coal.  Th.-  T<lephon« 
Company  of  Pernambuco  (of  which  the  company  held  the  bulk  of  the 
shares)  continued  to  report  an  increascl  nucq^r  of  uubucriben. 

In  the  course  of  his  speech  at  the  annual  meeting  of  the  Bieming- 
HAM  District  Power  and  Traction  Company,  Ltd., last  week,  the 
chairman,  .Mr.  C.  S.  B.  Hilton,  staled  that  they  were  aMe,  after 
placing  £10,000  to  renewals  and  making  a  small  allocation  to  reaer%'e, 
to  pay  a  dividend  of  6  per  cent,  on  the  ordui  '  '  *        irry 

forward    £4,354.      Last    j'ear   the   condition-  -8» 

was  carried  on  were  extremely  difficult,    but  u . ,  -  ...■.  ..„,..  ,ved 

during  the  year.  There  was  still  the  constantly  recumng  demand 
from  the  employees  for  increased  wages,  and  the  ever-increa«ing 
cost  of  materials.  Those  demands  could  not  always  be  met,  either 
by  economies  or  by  raising  fares.  Every  posiuble  economy  had  beea 
exercised  consistently  with  efficient  management,  and  fares  had  been 
increased  so  far  as  was  practicable  under  their  Act.s  and  Orders. 
Moreover,  if  further  increases  were  made,  it  was  doubtful  if  the 
results  would  justify  them,  as  signs  were  not  wanting  that  the 
economic  limit  had  been  reached.  The  traffic  receipts  of  the  com- 
pany's and  associated  companies'  tramways  (estimated  at  £3j3,fMXi) 
were  £349,616,  and  the  total  expenses  reached  £3j8,465,  compared 
with  the  estimated  figure  of  £245,000.  Whether  or  not  daring  the 
current  year  the  receipts  reached  the  same  figure  was  a  matter 
which  was  exercising  the  minds  of  the  management.  1  ;"  ■■re 

not  wanting  that  trade  in  the  district  was  beginnintr  tf  lin 

industries,  and  when  that  once  took  place,  it  was  cef- -  -  -     -he 

receipts  would  be  effected.  Tramway  receipts  were  a  very  good 
barometer  of  the  condition  of  trade.  The  Birmingham  and  Midland 
Motor  Omnibus  Company  had  again  paid  10  per  cent,  and  the 
business  was  developing  satisfactorily.  As  to  the  Shropshire, 
Worcestershire  and  Staffordshire  Electric  Power  Company,  on  the 
cessation  of  the  war  Government  work  was  suddenly  withdrawn^ 
and  the  business  dropped  in  proportion,  with  the  result  that  they 
had  not  been  able  to  pay  any  dividend  on  the  ordinary  share  capital 
against  6  per  cent,  last  j'ear.  Their  business  had  now  resumed  its 
normal  state,  and  there  would  not  be  any  difficulty  in  paving  a. 
substantial  dividend  for  the  current  year.  Applications  had  been 
been  made  to  the  Ministry  of  Transport  for  increases  of  fares. 

The  chairman  of  Fuller's  United  Electric  Works,  Ltd.,  was  able 
to  give  a  good  account  of  the  progress  of  the  company  at  the  meeting 
last  week.     He  stated  that  the  union  of  the  four  Fuller  compinies  waa  a 
wise  step,  and  the  years  result  had  shown  that  the  action  taken  was 
fully  justified.     In  the  transition  from  war  to  pea<'e  certain  difficultiei 
had  been  troublesome,  and  had  somewhat  checked  their  progress  ;    for 
instance,  their  requirements  for  electric  power  had  incrvased  so  rapidly 
that  the  liford  Corporation  had  not  been  able  to  supply  them  with 
sufficient  current  to  keep  their  uiivhinery  going  at  full  pressure.     New 
machinery  on  order  had  Ixv-n  held  up  on  account  of  the  moulders'  strike, 
and  the  difficulty  in  getting  raw  material  had  prevented  the  oorapletioa 
of  their  new   buiklings   until   a   recent   date.     They   had   avoided  any 
serious  labour  troubles,  and  the  ga'atest  good  will  existeil  l>otween  the 
company's  employees  and  themselves.      The  prv>tit  i£4J»,n4«>)  was  quite 
satisfactory,  especially  in  view  of  the  fai.^t  that  they  hiul  not  been  able 
to  secure  the  full  benefit  of  the  new  capital  for  the  greater  part  of  the 
year's  trading.     They  were  paying  a  dividend  of  10  per  cent,  on  the 
ordinary  and  preference  shares,  and  £S,040  would  be  carried  forward. 
The  i)rimary  battery  depart mejit  was  a  very  old  department,  and  had 
in  times  past  maile  the  name  of  Fuller  known  all  over  the  world.     Their 
patent  inert  cells  hatl  Ix^en.  and  wviv  being,  supplied  to  all  important 
countries,   while   they   weri>   steadily   growing   in   favour  and  demand. 
During  the  year  they  had  juquinnl  a  valuable  priK-es;*  which  made  their 
cell  the  finest  on  the  market.     They  hiul  ri'cently  desiiiUtM.!  some  batteries 
in  connection  with  wiivless  sets.     Their  prv^Kiuction  of  win.>  and  cable  had 
matle  rapid  strides  during  the  hvst  year.     The  trade  grew  faster  than  they 
could  keep  pjK-e  with  it.  notwithstanding  the  fiwt  that  they  were  con- 
tinuallj'  inci-ciising  their  miuhinery.     Their  patent  bliK-k  accumulator 
had  many  advantages  over  the  common  plate  tyjv.  and  it  wivs  particu- 
larly suitable  for  lighting,  ignition  and  for  telegntph  and  telephone  work. 
For  the  Sparta  starting  and  lighting  batteries,  some  of  the  largest  motor 
firms  had  placed  important  contracts  with  them.     They  also  had  had 
large  cont racts  from  collieries  for  miners'  lamps.     The  carU>n  d<>partment 
was  making  excellent  progn>ss,  and  the  orviers  for  their  prvxlucts  wetw^ 
mmx^  than  their  lUfuhinery  could  pnxiuce.      The  ebonite  dej^artment 
was  also  growing.     Mr.  Fuller  sjud  he  had  been  actively  engiiged  in  the 
electrical  business  all  his  life,  and  with  all  the  great  evolutions  in  the 
science  of  electricity  that  had  taken  phwe.  and  he  could  not  help  thinking 
that  the  greatest  development  was  still  to  come  in  the  vast  application 
of  that  science  to  the  common  Wiuits  of  mankind.     The  demand  for 
electrical   material   would   iiierease    by  leaps   and  bounds.     Their  own 
business  W'vs  well  equipjvd  to  meet  such  a  demand,  ivnd  the  limit  to  thei^' 
output  would  be  ti.\cd  only  by  the  amoiuit  they  could  produce. 
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Ne\v^  Companies. 


AUTO  PATENT  ACCESSORIES  COMPANY,  LTD.  (108,780).— Private 
-company,  lieg.  July  3,  capital  £1,000  in  £1  shares,  to  take  over  a  certain 
;patent  from  F.  Macdonald,  and  to  carry  on  the  business  of  manufacturers 
•of  solder  under  the  said  patent,  motor-cars  and  cycles,  dynamos,  mag- 
inetos,  &c.  Directors  :  F.  Macdonald  and  M.  R.  Patterson.  Reg.  office  : 
27,  Hylton-street,  Birmingham. 

BRITISH  ELECTRICAL  WINDERS,  LTD.  (108,953)  — Private  company. 
Reg.  Julv  12,  capital  £1,000  in  £1  shares,  to  take  over  the  business  of 
:an  electrical  and  mechanical  engineer  carried  on  by  W.  A.  Hymas,  &c. 
Fir.st  directors  are  Walter  Alfred  Hymas  and  Walter  Albert  Hymas. 
Reg.  office  :    17,  London-road,  Newbury,  Berks. 

DAYSOHMS,  LTD.  (168,78(5), — Private  company.  Reg.  July  3, 
■capital  £25,000  in  £1  shares  (10,000  non-cumulative  participating  pre- 
ference), to  acquire  and  turn  to  account  certain  patents  for  inventions 
relating  'to  electro-magnetic  clutches  and  electric  current  regulating 
transformers,  together  with  the  trade  mark  "  Daysohms,"  used  in  con- 
nection therewith.  First  directors  are  :  Sir  Philiii  Dawson,  M.I.C.E., 
W.  B.  Esson,  M.I.C.E.,  W.  L.  Davis,  M.I.E.E.,  A.  Soames,  W.  A.  Hunter 
■and  J.  Caldwell,  M.I.C.E.  Secretary  :  J.  Loma.x.  Reg.  office  :  14-lG, 
Cockspur-street,  S.W.  1. 
r  GVRNET,  TUCKER  &  COMPANY,  LTD.  (11,341). — Private  company. 
Reg.  in  Edinburgh,  July  16,  capital  £5,000  in  £1  shares,  to  carry  on  the 
business  of  electrical  and  mechanical  engineers,  manufacturers  of  and 
dealers  in  electrical  and  gas  apparatus,  &c.  First  directors  are  :  A.  G. 
Tucker,  W.  Craig  and  S.  R.  Woodger.  Reg.  office  :  133,  West  Campbell- 
street,  Glasgow. 

HAY,  MARY  ON  &  COMPANY,  LTD.  (168,803).— Private  company. 
Reg.  July  5,  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of 
electrical,  mechanical,  mining,  motor  and  general  engineers,  sundries- 
men,  &c.  First  directors  are  :  M.  Hay,  A.M.I.Mech.E.,  J.  F.  Maryon 
and  L.  G.  Lane.     Reg.  office  :    14,  Bride-lane,  Ludgate  Circus,  E.C.  4. 

KABLE  ELECTRICAL  COMPANY.  LTD.  (168,906).— Private  company. 
Reg.  July  9,  capital  £2,000  in  1,000  10  per  cent  cumulative  preference 
shares  of  £1  each  and  2,000  ordinary  shares  of  10s.  each,  to  take  over  the 
business  carried  on  by  F.  N.  Kennett  as  the  "  Kable  Electrical  Com- 
pany "  F.  N.  Kennett  is  permanent  governing  director.  Reg.  office  : 
41,  Jermyn-street,  S.W.  1. 

RICKARD,  WRIGHT  &  DEAN,  LTD.  (169,029).— Private  company.  Reg. 
-July  14,  capital  £4,500  in  4,000  10  per  cent,  cumulative  preference  shares 
of  £1  each  and  10,000  ordinary  shares  of  Is.  each,  to  carry  on  the  business 
of  electricians,  electrical  and  mechanical  engineers,  manufacturers  of 
and  dealers  in  electrical  wires,  cables  and  flexible  cords.  &c.  First 
directors  are  E.  Rickard,  W.  H.  Dean  and  A.  Wright.  Reg.  office  : 
17,  Neal-street,  Bradford. 

ROBERT  HORNBY  &  COMPANY,  LTD.  (169,003).— Private  company. 
Reg.  July  13,  capital  £5,000  in  £1  shares,  to  carry  on  the  business  of  civil, 
mechanical,  electrical  and  general  engineers,  electricians,  &c.  Solicitor, 
E.  Stoneham,  37  &  39,  Essex-street,  Strand,  W.C. 

STOKE  NEWINGTON  EX-SERVICE  ENGINEERING  COMPANY,  LTD. 
(169,032)— Private  company.  Reg.  July  14,  capital  £100  in  2s.  6d. 
shares,  to  carry  on  the  business  of  general,  electrical  and  mechanical 
engineers,  tool  makers,  &c.,  and  to  adopt  an  agreement  between  S.  C. 
Maxfield  and  D.  Paisley.  First  directors  are  F.  J.  Billen  and  S.  C. 
Maxfield.  Secretary,  D.  Paisley.  Reg  office  :  Les win-place,  24, 
L-.;swin-road,  Stoke  Newington. 

TORQUE  ELECTRICAL  &  ENGINEERING  COMPANY,  LTD.  (168,451).— 
Pr'vat'  c  mpany.  Rig.  June  21,  capital  £5,000  in  £1  .shares,  to  take 
over  the  business  carried  on  by  C.  J.  Walsh,  G.  M.  Park  and  W.  F. 
Pouls?n,  as  Park  &  Walsh,  at  Salubrious  Passage,  Swansea. 

VULCAN  ARC  WELDING  &  TRANSPORT  COMPANY,  LTD.  (196,005).— 
Private  coiiqumy  Reg.  July  13,  capital  £10  000  in  1,000  founders  and 
8,9(:0  ordinary  shares  of  £1  each  and  2,000  employees'  shares  of  Is.  each, 
to  carry  on  the  business  indicated  by  the  title.  Reg.  office  :  2-4, 
Harrington-street,  Liverpool. 
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Some   Featukes  oe  the  Current  Issues. 

"  Aeronautics  "  (Third  Show  Number)  :— '•  The  Aerial  Derby  "  ;   "A 
New  Theory  of  the  Screw  Propeller,"  by  U.  A.  S.  Riach,  F.Ae.S. 
■    ", The  Cabinet  Maker"  :— "  The  Study  of  Tone  Values  in  Funds 
mg     ;   "  Practical  Polishing"  ;    and  "  Six-legged  TabW" 

"  The    Chcnucal    Age  "  :— "  Society    of    Chemical    Industry  :     Fin„. 
Reports  of  Annual   Meeting";    "Refractory   Materials  for' Chemical 
Purposes,"  (11.)  by  A.  B.  Searle  ;   "  The  '  Rin^  '  in  the  Salt  Trade." 
^^  "  The    Fruit    (Jrower "  :— "  Motor    Vehicles    for    Fruit    Industry"; 

Fair  Trading  Council  Formed"  ;  and  "  Fuel  Research  Boards'" Re- 
port. 

"  The  Gas  World  "  :— Dr.  Charles  Carpenter  on  "  Co-partnership  and 
Trade  Unionism  "  ;  "  Distribution  of  Gas  by  Steel,"  by  B.  R.  Par- 
kinson ;   and  "  Progress  of  the  Gas  Regulation" Bill." 

"  The  Hardware  Trade  Journal  "  :— "  A  Note  on  the  Enamellimr  of 
Cast  Iron  "  ;  "  The  Elusive  Order  "  ;  and  "  A  Trade  in  Tools." 

"  Ways  and  Means  "  :— "  Profit  Sharing  in  the  United  Kingdom,"  by 
William  Wallace  ;  "  Rhodcsian  Natives  and  the  Land,"  by  John  H. 
Harris  ;   and  "  The  Fuel  of  the  Future,"  bv  L.  Brook- Partridire. 


Forty   Years  Ago. 

(The  Electrician,  July  24,  1880.) 

An  Electric.4X  Age. — The  eminent  electrician  who  lately  designed 
this  "  The  Electricial  Age,"  could  adduce  something  more  tangible  than 
his  OM'n  enthusiasm  to  make  good  the  description.  In  the  classic  sense 
of  the  term  indeed  the  present  age  is  a  long  wa\-  short  of  its  maturity  ; 
and  we  may  safely  predict  of  posterity  that,  following  the  example  of 
their  modern  ancestors  who  have  parcelled  off  the  Dark  Ages,  the  Age  of 
Chivalry,  and  the  Renaissance,  they  will  not  signalise  the  present  for 
its  achievements  in  one  particular  field  of  scientffic  activity. 

The  Electkic  Ligkt  in  Vienna. — The  Jablochkoii  light  is  about  to 
make  its  appearance  in  the  Volksgarten,  one  of  the  most  popular  pro- 
menades in  Vienna.  The  largest  cafe-cor,cert  in  the  capital  is  situated  in 
the  middle  of  this  promenade,  and  the  proprietor  has  decided  to  illu- 
minate it  by  means  of  the  bougips  devised  by  the  above-mentioned 
inventor. 

City  and  Guilds  Institute  Examination. — Mr.  H.  M.  Sayers,  of  the 
Central  Telegraphs  Department,  St.  Martin's-le-Grand,  has  been  awarded 
the  first  prize  (£5  and  a  silver  medal)  in  the  honours  examination  for 
Technical  Telegraphy,  instituted  by  the  City  and  Guilds  Technical 
Institute. 

Distributing  Currents  for  Electric  Lamps. — Among  the  many 
recently-introduced  improvements  calculated  to  make  electric  illumina- 
tion permanently  practicable,  says  the  '"  Mining  Journal,"  is  one  by  the 
Soci3te  Generale  d'Electricite,  of  Paris,  which  is  especially  worthy  of 
attention  ;  it  is  a  disconnecting  and  commutating  apparatus  for  dis- 
tributing currents  to  the  lamp,  and  is  so  arranged  that  if  one  of  a  number 
of  lamps  or  group  of  lamps  should  by  accident  become  extinguished,  or 
should  its  carbons  break  or  be  consumed,  this  lamp  is  automatically 
thrown  out  of  circuit,  and  the  next  in  order  is  brought  into  circuit.  When 
the  lamp  is  of  the  Jablochkoff  kind  there  is  attached  to  the  clamp  that 
holds  the  candle  a  strip  made  of  two  metals  having  unequal  degrees  of 
expansion.  The  strip  is  bent  in  U  form  inverted,  and  is  attached  by  one 
of  its  limbs,  presenting  its  bend  near  the  lower  end  of  the  candle.  When 
the  candle  is  burnt  down  to  this  point  the  heat  of  the  voltaic  arc  acting 
on  the  bent  strip  causes  it  to  partially  unbend,  so  that  its  free  limb  comes 
against  a  contact  screw,  and  thus  establishes  a  circuit  of  less  resistance 
by  which  the  electricity  passes,  without  continuing  to  pass  through  the 
residuary  carbons  of  the  candle. 
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Prices  of  Metals,  Chemicals,  &c. 


0  ipper —  Price. 

Best  selected per  ton  £106     0     0 

Electro  Wirebars...  „  £111     0     0 

H.C.  wire  basis per  lb.  Is.     3|d. 

Sheet ..  Is.     5^d. 

Phtaphor-bronze   Wire — 

Phosphor-bronze 

wire,  basis  „  Is.  8|d. 

Brass  60/40— 

Uod,  basis     „  Oa.  lOid. 

Sheet,  basis  „  Is.  3Jd. 

Wire, basis    „  Is.  Sfd. 

Iron  — 

Cleveland  Warrants  per  ton  £11   17     6 

Galvanised      steel 

wire,  basis  8  SWG  „  £51     0     0 
Lead  Pig — 

Knglish  „  £3"     0     0 

Foreign  or  colonial  „  34     5     0 

Tt'i— Ingot   269    0     0 

Wire,  basis    per  lb.  0     3     6 


M. 


]d- 


—  £0 


£4     0     0 
id. 


Copper  Sulphate. — Per  ton  £43  ICs. 
Boric     Acid   (Crystals)  — Per     ton 

£74. 
SodiumBichromate. — Per  lb.  Is.  lOd. 
Sodium  Chlorate— Vex  lb.  5jd. 


Salammoniac. — Per  cwt.  1  lOs.-lOSs. 
Sulphur  (Flowers).— Ton  £18  lOs. 
„       (Roll  Brimstone). — Per  ton 
£18  10s. 
Sulphuric    Acid    (Pyrites.  168°).— 
Per  ton.  £8  8s.  "Od. 
iJub^T.— Para  fine,  1  .lid. :  plantation  1st.  latex.  Is.  10|d.  per  lb. 
Shellac— T.'ii.  Orange,  670s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 

The  Editorial,  Advertise  me  7it  and  Publishin{j  Offices  of  "  The 
Electrician  "  are  at  8,  Bouvrrie  Street,  Lojxdon,  E.C  A.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9S53  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
inthe  United  Kingdom,  and  £'2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  applicaiion  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publicaiion. 
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Notes. 


Nottingham  Electricity  Works. 

An"  important  public  inquiry  (the  first  of  its  kind)  was  held 
at  Nottingham  last  week  by  three  of  the  Electricity  Commis- 
sioners into  the  application  of  the  Corporation  for  authority 
to  erect  a  new  generating  station  on  the  Trent,  and  also  into 
a  proposal  of  the  Derbyshire  &  Notts  Electric  Power  Company 
to  equip  a  new  power  station  at  Colwick.  The  sites  of  the  two 
stations  are  in  close  proximity,  and  are,  in  view  of  the  pro- 
posals for  the  reorganisation  of  electricity  supply,  competitive 
schemes.  Much  technical  and  financial  evidence  was  given 
on  both  sides,  and  ultimately  the  Chairman  of  the  Commis- 
sioners (Sir  John  Snell)  intimated  that  they  would  take  time 
to  consider  their  decision.  At  present  there  are  in  Nottingham 
three  municipal  small  stations,  which  are  totally  inadequate 
to  meet  the  demands  for  power  and  lighting  in  the  area,  and 
either  a  new  station  or  an  adequate  bulk  supply  is  urgently 
needed.  Some  years  ago  the  Nottingham  Corporation  pro- 
posed to  build  a  station  on  the  banks  of  the  river  Trent ;  but 
the  war  intervened,  and  the  scheme  was  held  up.  They  now 
want  to  erect  a  large  modern  power  station,  which  would 
ultimately  become  one  of  the  proposed  capital  stations,  and 
form  a  unit  in  the  national  scheme  of  supply.  On  the  other 
hand,  the  Power  Company,  which  is  forced  to  build  a  station 
in  the  district,  quite  apart  from  the  requirements  of  the  Cor- 
poration, offer  to  give  the  latter  a  bulk  supply  to  meet  all 
their  requirements  at  a  maxim  tun  price  of  £6  per  kilowatt  per 
annum  plus  0-45d.  per  unit,  with  a  coal  clause  in  the  agreement. 
As  will  be  seen  from  the  evidence  reported  in  another  column, 
the  witnesses  were  cross-examined  closely  as  to  the  capital 
required  for  the  equipment  of  the  stations,  the  estimated 
generating  costs  and  capital  charges,  the  price  at  which  bulk 
supply  could  be  given,  and  other  matters  affecting  the  supply 
and  distribution  of  electricity.  The  result  of  this,  the  first 
public  inquiry  of  the  Commissioners,  will  be  awaited  with 
interest,  for  it  will  probably  give  us  some  clue  to  the  general 
policy  likely  to  be  pursued. 


Reorganisation  of  Electricity  Sui-ply 

For  the  guidance  oi  local  authoiitios  and  persons  desirous 
of  submitting  schemes  for  the  improvement  of  the  organisation 
of  electricity  supply,  a  memorandum  has  been  issued  by  the 
Electricity  Commissioners  setting  out  the  heads  under  which 
proposals  should  be  formulated.  In  view  of  the  importance 
of  the  subject,  we  give  the  document  in  full  in  another  column. 
It  will  be  seen  that  the  Commissioners  have  speedily  developed 
a  great  thirst  for  statistics,  diagrams  and  large  scale  maps, 
following  in  this  the  usual  i.>fficial  precedent.  Proposals  for 
a  scheme  should  be  submitted  mider  three  main  heads — \-iz., 
administration,  technical  and  financial.  Though  the  majority 
of  the  questions  can  be  answered  without  any  great  difficulty 
by  the  technical  officers  of  an  authority  which  is  properly 
constituted,  there  are  some  points  upon  which  nti  useful 
information  can  be  given  at  present.  For  instance,  we  think 
no  purpose  can  be  served  by  answering  the  questions  as  to 
supply  to  railway  companies  for  traction  and  the  utilisation 
of  the  water  power  resources  of  the  district.  S«.>  much  depends 
upon  what  the  JMinistry  of  Transport  decides  as  to  electric 
traction  and  upon  the  terms  of  the  promised  Government  Bill 
relating  to  the  development  of  water  power.  A  clever  elec- 
trical engineer  could  write  a  volume  on  the  "  jx>tentialities 
of  the  district  in  regard  to  supply  for  power,  traction,  agricul- 
ture, domestic  and  general  purjioses  "  :  wliile  the  "  prospective 
demand  and  output  for  five  and  ten  years  hence."  and  the 
estimated  average  consumption  of  coal  in  future  years  can 
only  be  given  very  approximately.  The  requirement  as  to 
''  estimates  of  capital  expenditure  within  five  years,  the  sub 
sequent  quinquennial  period,  and  within  such  further  period 
as  may  be  necessary  to  complete  the  scheme  "  also  seems  to  us 
to  look  too  far  ahead.  The  progress  of  electricity  supply  will 
depend  upon  industrial  developments,  the  introduction  of 
electric  traction  on  the  railways,  upon  the  briskness  of  trade 
and  upon  other  national  and  local  factors.  However,  we 
know  the  Commissioners  to  be  prudent  and  progressive,  and 
no  doubt  each  case  will  be  judged  on  its  local  merits,  and 
perhaps  detailed  information  will  not  be  expected  on  all  the 
points. 
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Outdoor  Generating  Stations. 

Time  was  when  it  was  considered  right  and  proper  to  house 
the  generating  plant  of  an  electricity  undertaking  in  a  building 
which  had  some  claim  to  architectural  distinction.  In  this 
way  not  only  was  attention  called  to  the  fact  that  something 
new  and  strange  had  arrived  in  the  town's  midst,  but  the 
architect  was  enabled  to  display  in  bricks  and  mortar  his 
ideas  of  the  neo-Victorian  or  the  futuro-Byzantine  styles. 
That  time  has  passed,  and  to-day  we  are  all  for  utilitarianism, 
especially  in  America  where  for  some  time  sub-station  equip- 
ment of  all  kinds  has  on  many  systems  been  placed  in  the 
open  with  practically  no  protection  from  the  weather.  This 
arrangement  for  reducing  building  costs  has  now  been  extended 
to  the  generating  plant,  and  as  Mr.  H.  W.  Buck  describes  in 
an  article  which  we  publish  on  another  page  of  this  issue, 
the  new  hydro-electric  station  at  Muscle  Shoals,  Alabamba, 
which  is  eventually  to  contain  fifteen  20,000-kw.  hydro-electric 
units,  is  to  be  a  generating  station  without  a  building. 


Poetic  Licence, 

One  reason  for  ado])ting  this  revolutionary  design  seems  to 
be  that  the  only  way  of  cutting  down  the  cost  of  a  hydro- 
electric scheme  is  to  reduce  the  interest  charges  by  reducing 
the  capital  expenditure,  and  this  policy  is  further  simplified  in 
the  case  of  such  a  scheme  by  the  fact  that  the  machines  can 
with  only  slight  modifications  in  design  be  made  practically 
weather  proof.  To  say,  however,  that  the  arrangement 
described  is  a  generating  station  without  a  building  is  to  use 
something  like  poetic  licence.  In  the  first  place  a  structure 
has  to  be  erected  over  all  the  sets  to  carry  the  crane,  while 
the  crane  itself  is  protected  by  movable  panels  that  can  be 
arranged  to  enclose  any  set  over  which  it  is  oper^ijjig,  so 
that  a  part  at  least  of  the  plant  can  at  any  time  be  housed  in 
a  covering  of  steel  and  corrugated  iron,  very  much  like  piany 
which  we  are  already  employing  in  this  country.  The  swjtch- 
gear  is  also  contained  in  a  special  house,  while  workshops,  &c., 
are  accommodated  in  the  usual  way,  not  so  much  for  reasons 
of  protection,  but  because  walls  are  necessary  to  the  efficient 
operation  of  the  machines. 

■   

Possible  False  Economy. 

Indeed,  we  feel  that  so  far  as  this  country  is  concerned 
the  question  is  more  of  academical  than  practical  interest. 
In  the  first  place  the  arrangement  is  obviously  more  applicable 
to  hydro-electric  plant  than  to  steam  plant,  and  in  the  second 
place  the  climate  is  likely  to  impose  a  very  definite  result  on 
any  such  experiments  that  may  be  conducted  in  this  country. 
For  in  spite  of  Mr.  H.  W.  Buck's  airy  dismissal  of  the  diffi- 
culties that  are  likely  to  occur  with  an  outdoor  steam  operated 
station,  we  feel  certain  that  the  increased  maintenance  costs 
arising  from  such  matters  as  frost,  damp,  cold  and  heat  and 
the  nuisance  due  to  breakdowns  from  these  causes  will  do  more 
than  offset  any  possible  saving  in  ca])ltal  ex])enditure.  At 
the  same  time  there  is  every  advantage  to  be  gained  by 
simplifying  the  structures  of  generating  stations  as  much  as 
])ossil)le,  and  by  remembering  that  the  first  object  of  such  a 
building  is  to  house  the  plant  and  not  to  act  as  an  addition  to 
the  architectural  amenities  of  the  neighbourhood.  In  these 
days  of  money  tightness,  however,  perhaps  this  warning  is  not 
needfid. 


general   character.     Two   points   in   particular  impressed  us.. 
The  first  was  the  great  importance  which  the  lecturer  attached 
to  pure,  as  distinct  from  applied,  science,  and  his  admiration 
for  the  purely  scientific  work  that  has  been  done  in  this  countrv. 
Such  sentiments  are  the  more  valued  when  expressed  bv  a  man. 
like  Dr.    Coolidge,   who   is   eminent  in   the   applications   of: 
science,   and  who   comes  from   a   land   where  such  practical 
applications  are  so  highly  prized.     Yet  there  is  no  question  that 
purely  theoretical  work,  carried  on  for  its  own  sake,  is  the  whole 
basis  of  the  future  more  practical,  and  apparently  more  useful, 
work.     The  Coolidge  tube  itself  would  not  have  come  into 
existence  but  for  the  work  of  Richardson  and  others  on. 
thermionic  emission.     It  seems  that  in  the  United  States  the 
more  purely  physical  work  does  not  attract  the  younger  men. 
as  it  should,  and  Dr.  Coolidge  caused  some  amusement  by 
asking  how  it  was  that  this  old  country  of  ours  had  maintained 
such  a  fine  record.     Was  it,  he  asked,  due  to  the  climate  ? 
The  other  point  of  interest  mentioned  by  the  lecturer  was  the 
two  general  methods  followed  by  practical  physicists  at  the 
laboratories  of  the  General  Electric  Company  (U.S.A.).     There 
appear  to  be  two  tyjDes  of  such  men.     One  of  these  will  not 
tackle  a  problem  without  forming  some  theory,  which  he  then- 
proceeds  to  prove  or  disprove  as  the  result  of  investigation. 
The  other  type  of  man  tries  everything  he  can  think  of  as  being 
possibly  useful,  and  then,  if  still  unsuccessful,  he  tries  anything 
that  remains.     In  the  experience  of  Dr.  Coolidge,  both  types 
seem  to  be  successful.      Actually,  we  do  not  doubt  that  it  is 
very  useful  to  have  both  types  of  men.     Every  physicist 
must  have  come  across  many  cases  of  experimental  work 
where  expedients  which  have  proved  successful  would  never 
have  been  tried  had  reliance  been  placed  on  theory.     This  is 
due  to  the  simple  fact  that  our  theories  are  so  often  too  limited, 
even  if  not  defective. 


The  Tramway  Situation. 

The  lot  of  the  present-day  tramway  manager  iisrtot  a  happj^ 
one.     Faced  with  frequent  demands  for  increased  wages  and 
with  steadily  advancing  prices  of  materials  for  repairs  and 
track  reconstruction,  he  has  been  compelled  to  resort  to  in- 
creases of  fares  in  order  to  balance  his  accounts.     In  some 
cases  these  increases  have  amounted  to  as  much  as  100  per  cent., 
of  the  pre-war  figures.     Just  as  in  taxation,  there  is  a  limit 
in  tramway  charges  beyond  which,  it  is  useless  to  go,  and  there 
are  indications  that  this  limit  has  been  passed  in  .some  under- 
takings, though,  unfortunately,  there  is  no  guarantee  that 
finality  has  been  reached  in  demands  for  advances  in  wages 
or  in  the  upward  movement  of  other  items  in  the  working  costs. 
In  many  i)rovincial  towns  the  minimum  fare  is  now  Ud., 
and  in  some  cases  it  is  2d.     The  eft'ect  has  been  a  great  reduction 
in  the  number  of  passengers  carried,  and  though  there  has  been 
an  increased  gross  revenue  in  some  cases  this  has  not  been  as 
high  as  was  anticipated.     People  prefer  to  walk  or  to  patronise 
rival  motor  onmibus  or  char-a-banc  services  rather  than  pay 
the  higher  fares.     For  instance,  at  Portsmouth  there  was  a 
reduction  of   1.500,000  passengers  in  eight  weeks  after  the 
abolition  of  penny  fares.     At  Glasgow,  which  possesses  the 
cheapest  and  probably  the  best  tramway  service  in  the  United 
Kingdom,   tlie   disappearance   of  the   halfpenny   stages    has 
caiused  a  wei>kly  drop  of  over  1,100,000  passengers,  but  the  net 
result  is  a  substantial  increase  of  revenue. 


The  Scientific  Worker  and  His  Methods 

'I'liE  address  given  by  Dr.  W.  D.  CboLiDGE  before  the 
Kontgen  Society  last  week  was  interesting,  not  merely  in  the 
main  theme  (which  very  naturally  was  concerned  with  the 
constructioii  and  ])roi)(rties  of  the  well-known  Coolidge  tube), 
but  equally  in  tli(>  introductory  remarks,  which  were  of  a  more 


The  Cult  of  the  Penny  Fare. 

However,  at  Lancaster,  where  fares  were  advanced  50  per 
cent.,  there  was  only  an  increase  of  £91  in  gross  receipts  for 
tlie  ])ast  year.  Even  on  the  London  County  Council  tramways 
an  advance  of  about  100  i^er  cent,  in  fares  has  only  produced 
an  increase  of  about  33  per  cent,  in  revenue.     The  Metropolitan. 
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Electric  Tramways  recently  did  away  with  the  penny  stages 
and  substituted  three-halfpenny  fares,  but  the  result  was  so 
unsatisfactory  that  the  company  had  to  revert  to  the  former 
practice.  At  Wrexham  the  com[)etition  of  motor  cars  and 
private  omnibuses  is  so  serious  that  the  local  tramway  com- 
pany offered  to  guarantee  the  C'orjjoration  an  additional  sum 
of  £500  a  year  for  electric  current  if  they  would  stop  the  com- 
petition. From  these  and  other  instances  which  have  come 
before  us  we  think  that  the  penny  fare  is  so  popular  that  it 
was  a  mistake  to  abolish  it.  The  better  way  is  for  the  stages 
to  be  reduced  in  length  to  correspond  with  the  actual  costs  of 
working,  but  a  penny  stage  should  be  retained  on  every 
undertaking.  In  London  it  would  be  advisable  to  restore 
some  of  the  former  transfer  facilities  and  other  steps  taken  to 
encourage  the  use  of  the  tramcars.  Indeed,  the  whole  system 
of  transport  facilities  in  the  Metropolitan  area  badly  wants 
reorganisation  by  the  cutting  out  of  competitive  services  and 
by  co-ordinating  the  working  of  tramcars,  omnibuses  and 
railways. 


Floor  Space  Tariffs. 

In  the  discussion  on  the  Paper  which  Mr.  J.  W.  Beauchamp 
read  recently  before  the  Incorporated  Municipal  Electrical 
Association,  Major  H.  Kichardson  objected  to  some  criticisms 
we  made  on  a  system  of  charging  for  electrical  energy 
which  he  has  recently  adopted  at  Dundee.  This  system,  it 
m\\  be  remembered,  takes  the  floor  space  of  the  rooms 
occupied  as  the  basis  of  the  fixed  charge,  and,  though  we  are 
interested  to  hear  from  him  that  it  is  developing  satisfactorily, 
we  reiterate  that  to  use  the  size  of  a  consumer's  room  for 
such  a  purpose  is  to  employ  greater  expediency  than  science 
in  tarif?  framing.  Nevertheless,  experience  shows  that  this 
rate  is  both  equitable  and  popular  not  only  in  this  country 
but  in  Canada,  where  the  Hydro-Electric  Power  Commission 
of  Ontario  has  had  a  similar  arrangement  in  use  for  some  time. 
In  the  area  of  this  undertaking  all  electrical  energy  used  for 
domestic  purposes  is  charged  for  at  a  monthly  rate  per  100 
sq.  ft.  of  floor  area,  plus  a  consumption  rate  up  to  3  kw.-hr. 
per  month  for  each  100  sq.  ft.  of  floor  area  charged,  and  then 
presumably  at  quite  a  small  flat  rate  for  each  further  unit 
consumed.  An  interesting  point  about  this  taril?  is  that  the 
consumer  has  no  choice  but  to  take  it,  ordinary  flat  rate 
charges  and  other  variations  being  entirely  omitted  from  the 
Commission's  scheme  of  things.  This  must  be  a  great  assist- 
ance to  the  station  engineer,  but  it  would  not  please  the  con 
sumer  in  this  country. 

m 

The  Future  Domestic  Electric  Load. 

There  seems  no  reason  to  suppose  that  this  system  works 
less  well  than  the  one  in  Dundee,  but  the  real  drawback  to  it 
and  to  a  number  of  other  similar  systems  is  its  disregard  of 
lines  of  ultimate  develo])ment  of  the  domestic  electric  load. 
We  are  all  looking  forward  to  the  time  when  the  use  of  electric 
heating  and  cooking  apparatus  in  houses  of  every  class  will, 
to  put  it  mildly,  be  very  much  greater  than  it  is  at  present. 
And  most  station  engineers  are  doing  something  to  encourage 
this  tendency  by  the  olTer  of  tariffs  which  have  at  least  a 
suspicion  of  attractiveness  in  them.  But  in  so  doing  they  may 
cause  themselves  unexpected  trouble.  For  in  the  majority  of 
these  more  or  less  fancy  rates  the  fixed  charge  is  derived 
from  experience  with  a  lighting  load  only  and  may  require 
considerable  modification  as  "  other  uses "  develop  if  the 
very  trouble  which  it  is  intended  to  avoid  is  not  to  be  accentu- 
ated. The  "  two-rate  "  system  is  one  of  the  few  now  in  use 
to  which  this  does  not  apply,  and  if  certain  small  difficulties 
which  now  beset  it  can  be  overcome  it  seems  to  oft'er  the 
greatest  advantages  from  most  points  of  view. 


Sheffield's  Electric   Supply  Charges. 

A.NO'JiiKR  long  debate  on  fU-jstni.ity  lUj^ply  charges  has  been 
indulged  in  by  the  Sheffield  Corporation ;  and  although 
nothing  definite  wa.s  decided  ujKjn  at  la.st  week's  meeting, 
beyond  the  appointment  of  a  special  committee  to  con.sider 
the  question  in  all  its  bearings,  there  i.s  evidence  that  the 
members  are  likely  to  modify  their  recent  decision  to  charge 
a  uniiorm  flat  rate  for  lighting  and  power.  On  the  present 
occasion  the  Council  had  the  benefit  of  a  long  ref»ort  from 
Mr.  8.  E.  Feddex,  the  general  manager  of  the  electric  supply 
department,  which  clearly  showed  that  it  is  far  more  co.stly 
to  supply  the  lighting  than  the  power  demand,  and  that,  there- 
fore, it  is  the  invariable  practice,  both  in  this  country  and 
abroad,  to  charge  more  for  lighting  than  for  power.  In 
Sheffield  only  one-fifth  of  the  total  .supply  is  u.sed  for  lighting, 
and  if  it  were  not  for  the  rapidly  growing  increa.se  in  the  power 
and  heating  load  the  charge  for  lighting  would  have  to  be 
higher  than  it  is.  Of  the  8,820  lighting  consumers,  2,862  are 
charged  2d.  a  unit  or  under,  and  the  average  annual  con- 
sumption of  the  remainder,  who  are  charged  at  the  maximum 
rate  of  4d.  a  unit,  is  only  600  units.  In  other  word.s,  six- 
sevenths  of  the  total  estimated  losses  due  to  the  proposed 
reduction  in  the  lighting  charges  would  apply  to  light- 
ing consumers  of  one  class.  As  the  new  committee  has 
power  to  call  in  outside  technical  advice,  the  result  of  their 
deliberations  will  no  doubt  be  an  authoritative  .statement 
on  the  methods  of  charging  for  power,  heating  and  lighting. 
We  await  the  result  of  their  investigations  with,  interest,  but 
we  are  confident  that  the  result  will  be  to  support  the  original 
recommendation  of  the  Electric  Supply  Committee. 


The  Design  of  Heating  Apparatus. 

About  the  time  when  the  red  flag  ceased  to  be  an  essential 
part  of  the  equipment  of  the  mechanically-propelled  vehicle 
travelling  on  the  roadway,  the  pleasure  motor  car  made  its 
first  shy  appearance.  In  general  design  it  resembled  a  carriage 
from  which  the  horse  had  disappeared,  taking  the  shafts  with 
him.  But  in  due  course  the  new  vehicle  found  itpelf.  and, 
ceasing  to  be  a  horseless  c-arriage,  became  a  motor  car.  Now, 
from  this  study  in  evolution,  electrical  engineers  would  do 
well  to  draw  a  lesson,  which  may  be  conveniently  stated  thus  : 
That,  when  a  new  method  of  doing  a  thing  is  invented,  the 
apparatus  by  which  that^  method  is  made  applicable  to  general 
use  must  also  be  new,  and  not  merely  a  modification  of  old 
apparatus.  The  temptation  to  follow  the  line  of  least  resis- 
tance is  strong,  but  it  must  be  resisted  if  there  is  to  be  any  new 
development.  Such  a  warning  is,  we  fear,  particularly  neces- 
sary to  designers  of  electric  heating  apparatus,  for  in  too  many 
cases  the  temptation  wliich  we  mention  above  has  not  been 
resisted.  Electric  fires  are  designed  to  imitate  the  cheer- 
fulness of  the  coal  fire,  with  its  flickering  lights,  or  to  copy  the 
was  stove  in  some  details,  which,  while  necessary  in  it,  are  an 
excrescence  in  the  electric  heater.  This  is  a  woeful  mistake. 
for  what  we  want  is  an  electiic  stove  and  we  shall  certainly 
never  get  one  if  all  the  efforts  of  our  de.>signers  are  concen- 
trated on  ])roducing  poor  imitations  of  coal  fires  and  gas  stoves. 
It  must  also  be  realised  that  the  public  should  be  educated 
and  not  pandered   to. 

Edinburgh  Tramways. 

Our  readers  will  recall  the  story  of  the  American  lady 
who.  having  exhausted  the  usual  sights  of  Edinburgh,  was 
finally  shown  the  cable  tramway  system,  and  remarked  it  was 
••  the  cutest  thing  she  had  seen."  If,  however.  Mr.  Pilcher 
is  to  have  his  way  it  would  seem  that  that  story  will  soon  be 
told  no  more,  for  he  would  doom  the  cable  system  tjhough 
he  has  not  vet  decided  whether  it  would  be  better  to  replace 
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it  by  electric  trams  or  by  motor  buses.  An  argument  in  favour 
of  the  former  suggestion  is  that  equipment  now  used  on  the 
cable  system  and  vahied  at  some  £800,000  could  be  used  to 
some  extent  with  electric  trams  (perhaps  it  is  intended  to 
install  the  conduit  method  of  working),  but  on  the  other  hand 
it  is  pointed  out  that  tramways  are  not  doing  well  at  the 
moment,  and  this  may  result  in  a  decision  being  given  in 
favour  of  the  motor  bus.  Whatever  system  is  adopted, 
however,  we  agree  with  Mr.  Pilcher  that  it  is  time  what  is 
known  as  the  "  Pilrig  muddle "  came  to  an  end.  This 
muddle,  like  many  another,  has  arisen  from  the  opposition  of 
the  adjacent  communities  of  Edinburgh  and  Leith  to  any  form 
of  through  running.  This  is  a  form  of  parochialism  which  it 
is  very  hard  to  justify,  and  while  we  sympathise  with  smaller 
towns  in  their  desire  to  retain  their  individual  entities  it  must 
be  realised  that  in  such  matters  as  electricity  supply  and 
inter- communication  the  parish  boundary  must  not  be  allowed 
to  become  an  obstacle  to  a  development  which  is  for  the  good 
of  the  public  generally.  We  are,  therefore,  glad  for  this  reason 
to  see  that  Mr.  Pilcher  insists  that  at  least  a  part  of  the 
existing  Edinburgh  tramways  should  be  electrified  in  order 
that  a  physical  connection  with  the  already  existing  system 
at  Leith  may  be  made.  This,  however,  is  a  question  which 
if.  likely  to  crop  up  again  in  the  future,  and  the  Ministry  of 
Transport  might  well  consider  the  establishment  of  Joint 
Authorities  analogous  to  those  which  are  coming  into  being 
in  the  electricity  supply  industry  to  deal  with  matters  of 
this  kind. 


The   Public   and   the 
Telephones. 

"  The  Times  "  has  been  devoting  a  large  amount  of  its 
valuable  space  to  more  than  usually  odious  comparisons  of 
the  telephone  systems  of  this  country  and  of  the  United 
States,  and  has  come  to  the  conclusion  that  the  much-needed 
improvement  in  the  working  of  the  British  telephones  can 
best  be  obtained  by  the  adoption  of  "  a  root  and  branch" 
policy  which  will  remove  them  from  Post  Office  control,  and 
place  them  under  "  a  sort  of  telephonic  equivalent  of  the 
Ministry  of  Munitions."  To  adapt  Malvolio's  statement, 
we  think  nobly  of  the  idea  and  in  no  way  approve  the  opinion. 

The  Wrong  Eemedy. 

For  wliile  it  is  probably  true,  as  "  The  Times  "  points  out, 
that  the  daily  average  of  telephone  calls  in  the  United  States 
is  30,000,000,  of  which  1,239,000  are  long-distance  calls,  that 
the  telephone  company  has  a  capital  of  £200,000,000  and  a 
revenue  of  £24,000,000,  that  in  the  last  20  years  the  capital 
expenditure  on  plant  has  been  £213,000,000— that,  in  short,  the 
telephone  is  five  times  more  highly  developed  in  proportion 
to  the  population  in  the  United  States  than  it  is  in  this  country, 
and  that,  therefore,  we  must  take  our  telephone  system  in 
hand  and  discover  some  way  in  which  its  present  shortcomings 
may  be  improved,  we  do  not  tliink  the  whole  blame  for  this 
lack  of  development  should  be  laid  at  the  doors  of  the  Post 
Office,  nor  do  we  thir.k  that  the  position  would  be  improved 
by  the  creation  of  a  sort  of  Ministry  of  Telephones,  even  if 
it  is  controlled  by  business  men.  In  fact,  we  are  not  a  little 
surprised  to  find  our  contemporary  advocating  such  an  arrange- 
ment, especially  at  the  present  time. 

If,  however,  the  question  be  examined  dispassionately,  it 
will  be  found  that  the  comparisons  which  "  The  Times  "  has 
made  are  not  altogether  just.     We  admit  that  even  before 


the  war  the  telephone  system  in  this  country  was  not  develop- 
ing so  fast  as  it  was  in  America,  and  this  fact  is  not  disguised 
by  talking  in  percentages,  as  Mr.  Pike  Pease  was  doing  a 
short  time  ago  ;  but,  considering  that  for  many  years  previous 
to  1914  it  had  been  handicapped  by  the  slowing  down  of 
effort  on  the  part  of  the  National  Telephone  Company  as  the 
time  for  handing  over  to  the  Post  Office  approached,  and  by 
the  disorganisation  which  this  handing  over  naturally  brought 
with  it,  the  development  was  not  unsatisfactory,  and  would 
probably  have  improved  but  for  the  war. 

The  War  and  the  Telephone  System. 

It  is  no  exaggeration  to  say  that  the  war  wrecked  the 
commercial  telephone  system  of  this  country.  Not  only  was 
material  devoted  to  military  uses  for  five  years  in  a  way  which 
was  not  necessary  in  the  United  States,  but  men  were  drafted 
into  the  Army  in  a  way  that  was  also  not  done  on  the  other 
side  of  the  Atlantic.  Notwithstanding  this,  a  large  amount 
of  new  work  was  carried  out  for  both  administrative  and 
defence  purposes,  and  it  is  only  fair  to  add  that  this  work 
appears  in  no  public  statistical  tables. 

On  the  other  hand,  it  is  very  much  to  be  doubted  whether 
the  telephone  system  in  the  United  States  is  being  adminis- 
tered and  operated  at  quite  that  high  pitch  of  efficiency  which 
our  contemporary  would  have  us  believe.  An  examination 
of  both  the  lay  and  technical  American  Press  shows  us  that 
even  the  much-vaunted  Bell  system  has  its  weak  points,  while 
a  statement  recently  made  by  a  prominent  American  visiting 
this  country  was  that  telephone  communication  in  New  York 
was  beneath  contempt.  The  reason  seems  to  be  a  disagree- 
ment between  the  comj^any  and  the  operators  over  wage' 
but  the  fact  remains. 

The  Public's  Power. 

But,  having  admitted  so  much,  we  may  add  that  we  are 
not  thick-and-thin  supporters  of  the  Post  Office  authorities 
in  their  relations  to  the  telephone  system.  We  think  that 
both  actual  and  prospective  subscribers  might  be  handled  in 
'  a  more  businesslike  way,  that  up-to-date  commercial  methods 
might  be  employed  in  developing  new  business,  and  that  more 
capital  might  be  expended  in  increasing  the  aU  too  small 
facilities  available.  We  hold  out  little  hope  of  this  being  done, 
even  if '"  The  Times  "  Ministry  of  Telephones  comes  into  being, 
unless  the  ])ublic  realise  that  they  are  the  owners  of  the  tele- 
phones, and  insist  that  they  shall  be  managed  in  an  efficient 
manner. 

For,  after  all,  it  is  the  public  who  are  really  primarily  to 
blame  for  the  lack  of  telephonic  development  in  this  country. 
When,  after  )nany  years  of  intrigue  and  negotiations,  the  fme 
came  in  January,  1912,  for  the  Post  Office  to  assume  the 
administration  of  the  telephone  system,  there  were  many 
electrical  engineers,  a  few  public  men  and  a  few  journals 
(among  whom  The  Electrician  must  be  numbered)  who 
pointed  out  the  inevitable  results  of  this  transfer  ;  but, 
curiously  enough,  "  the  great  organs  of  public  opinion  "'  were 
either  silent  or  in  favour  of  the  step.  Had  they,  on  the  other 
hand,  roused  the  jniblic,  as  they  are  well  able  to  do  on  much 
less  important  occasions,  to  realise  the  drawbacks  which  must 
necessarily  be  theresult  of  the  handing  over  of  such  an  important 
service  as  the  telephones  to  a  Government  department,  the 
transfer  would  never  have  taken  place,  and  our  contemporary 
would  ])robably  now  be  inveighing  against  the  short- 
comings of  the  privatoly-owned  telephone  company  or  cool 
panics. 

The  Public's  Duty. 

But  the  time  has  now  come  when  our  tele]ihone  system  must 
be  improved.     And  whether  that  improvement  is  carried  out 
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under  the  Post  Office  or  under  a  new  authority  is  unimportant. 
For  ourselves,  we  prefer  the  old  arrangement,  of  which  at  least 
we  know  the  limitations,  to  some  grandiose  conception  which 
will  be  no  different  except  in  the  greater  facility  with  which 
it  will  spend  public  money.  The  Post  Office  has  great  re- 
sources at  its  command,  its  engineers  are  second  to  none  in 
technical  ability,  and  improvements  in  telephone  working,  as 
Vfe  shall  shortly,  hope  to  show,  are  going  on  satisfactorily. 
On  the  business  side  it  is  admittedly  bad,  but  then  its  business 
is  managed  by  civil  servants  from  whom  little  can  be  expected. 
We  very  much  doubt  whether  this  would  be  greatly  altered 
by  the  inauguration  of  a  Ministry  of  Telephones,  unless  public 
opinion  insists  definitely,  and  in  a  non-political  spirit,  that  the 
necessary  improvements  are  made  to  give  the  country  the 
efficient  telephone  system  it  needs.  This  could  equally  w^ll 
be  done  under  Post  Office  ownership. 


U.S.A.  Water  Power 
Legislation. 

In  all  industrial  countries  great  attention  is  now  being  paid 
to  the  development  of  water-power  owing  to  the  increasing 
cost  and  difficulty  in  obtaining  adequate  supplies  of  coal.  In 
France,  Spain,  Scandinavia,  Italy,  as  well  as  in  Germany  and 
Austria,  Government  departments  and  private  corporations 
are  busily  engaged  in  collecting  data  and  preparing  schemes 
for  the  erection  of  hydro-electric  works.  Even  in  the  United 
States,  where  considerable  prop'ess  has  been  made  in  the 
utilisation  of  water-power  for  generating  electricity,  it  has  been 
found  necessary  to  pass  legislation  which  will  facilitate  the 
rate  of  development. 

For  about  eight  years  there  have  been  complaints  in  America 
that  money  could  not  be  attracted  to  the  hydro-electric 
industry  until  suitable  legislation  was  passed  to  ensure  a  fair 
return  on  the  capital  invested  ;  but  there  was  considerable 
opposition  to  any  such  legislation  owing  to  the  fear  of  the 
creation  of  a  water-power  trust,  and  to  the  jealousy  of  certain 
States.  The  lessons  of  the  war  and  the  advancing  price  of 
''oal  have,  however,  induced  Congress  to  pass  a  Water-Power 
AiW,  and,  seeing  that  legislation  relating  to  water-power  in  the 
United  Kingdom  may  shortly  be  expected,  an  examination 
of  the  United  States  proposals  will  not  be  unprofitable. 

Federal  Power  Commission. 
The  first  proposal  is  that  a  Federal  Power  Commission  (con- 
sisting of  the  Secretaries  of  War,  Agriculture  and  the  Interior) 
should  be  created  for  the  purpose  of  making  investigations 
and  collecting  data  concerning  the  utilisation  of  the  water- 
power  resources  of  any  regio'i  to  be  developed,  the  water- 
power  industry  and  its  relation  to  other  industries,  and  to 
inter-State  or  foreign  commerce,  and  concerning  the  location, 
capacity,  development  costs  and  relation  to  markets  of  power 
sites,  whether  the  power  from  Government  dams  can  be 
advantageously  used  for  public  purposes,  what  is  the  fair  value 
of  such  power,  &c.  The  Commission  is  empowered  to  appoint 
an  executive  secretary  at  an  annual  salary  of  $-5,000,  and  the 
President  of  the  U.S.A.  is  to  appoint  an  officer  from  the 
Engineers  Corps  to  serve  as  an  engineering  officer.  Compared 
with  our  Electricity  Commission,  this  staft"  is  very  small,  and 
to  us  it  appears  inadequate  for  the  extensive  work  to  be  done. 

Licences  to  Develop. 
The  Commission  is  empowered  to  issue  licences  for  a  period 
not  exceeding  -50  years  to  citizens  of  the  United  States,  or  to 


any  association  of  ritizens,  to  any  corporiition  organised  under 
the  laws  of  the  United  States,  or  any  state  thereof,  or  to  any 
state  or  nmnicipality  for  constructing,  operating  and  maintain- 
ing dams,  watf'f  conduits,  reservoirs,  power-houses,  transmis- 
sion lines,  or  other  works  necessary  or  convenient  for  the 
development  and  improvement  of  navigation,  and  for  the 
transmission  and  utilisation  of  power  acrcs.s.  alonjr,  frcm  or  in 
any  of  the  navigable  waters  of  the  United  States.  Preliminary 
permi's,  not  exceeding  three  years,  may  be  issued  to  enable 
applicants  for  licences  to  obtain  the  technical  data  (maps, 
specifications,  &(■.).  required  by  the  Comniis.sion before  granting 
licences. 

Preference  to  States,  etc. 

In  the  issue  of  preliminary  permits  or  licences,  the  Commis- 
sion must  give  preference  to  applications  by  States  and  mimici- 
palities,  provided  the  projected  plans  are  equally  well  adapted, 
or  are  capable  of  being  adapted,  to  conserve  and  utilise  in  the 
public  interest  the  navigation  and  water  resources  of  the 
region.  The  Commission  may,  in  its  judgment,  also  reserve 
the  development  of  any  water  power  project  to  the  Federal 
Government. 

Condition.*;  of  Licences. 

No  voluntary  transfer  of  a  licence,  or  of  the  rights  thereunder, 
is  permitted  without  the  written  consent  of  the  Commission, 
and  applicants  mu.st  comply  with  the  laws  of  the  State  or  States 
as  to  the  appropriation, diversion  and  use  of  water  for  power 
purposes.  The  project  must  be, .in  the  judgment  of  the  Com- 
mission, the  best  adapted  to  a  comprehensive  scheme  of 
improvement  and  utilisation  of  water-power  development  for 
the  purposes  of  navigation  and  other  public  uses.  After  20 
years  of  operation  the  licencees  must,  after  a  reasonable  rate 
of  return  upon  the  actual  amount  invested,  establish  and  main- 
tain amortisation  reserves.  Provision  is  made  for  pa\ing  an 
annual  sum  to  the  Commission  for  administration  purposes  and 
for  the  use  of  land,  &c.  There  is  also  a  curious  pro^^sion  as  to 
the  expropriation  to  the  Government  of  excessive  profits  until 
the  respective  States  shall  make  pro\ision  for  preventing 
excessive  profits,  or  for  the  expropriation  thereof  to  themselves. 
Clauses  of  the  Act  relate  to  the  construction  of  dams,  locks  and 
other  works  for  the  extension  of  navigation  on  rivers,  for  the 
building  of  storage  reservoirs,  for  equalising  power  production, 
preventing  floods  and  for  irrigation  purposes,  &c.  Licencees 
must  commence  construction  work  within  two  years,  and  upon 
the  expiration  of  the  tei  m  of  licence  the  Federal  Goverrment 
mav,  by  giving  two  years'  notice,  take  over  and  operate  any 
hydro -electric  works  upon  payment  of  the  net  sum  invested 
bvthe  licencee  not  exceeding  the  fair  value  of  the  property, plus 
reasonable  damages  for  severance.  Where  a  project  is  not 
taken  over  by  the  Government,  a  licence  may  be  renewed. 
In  case  of  war  the  Government  reserve  the  right  to  take 
possession  of  and  operate  any  licenred  project,  and  there  are 
also  reservations  as  to  regulations^ to  be  made  by  States  in 
regard  to  rates  and  charges  for  services. 

Development  and  Restru  ""ions. 

Accordinii  to  the  '"  Electrical  World."  which  prints 
the  new  Federal  Power  Act  in  full,  the  removal  of 
restrictions  will  moan  that  developments  representing  a 
total  of  more  than  2.(>X),000  h.p.  will  now  bo  pro- 
ceeded with,  ai\d  the  navigation  of  several  rivers  will  be 
improved.  As  an  illustration  of  the  strictly  practical,  utili- 
tarian manner  in  which  Americars  ^•iew  the  question,  it  -is 
calculated  that  the  labour  of  one  man  is  released  for  other  uses 
everv  time  50  hydro-electric  horse  power  is  developed,  ai  d 
everv  150  h.p.  releases  one  freight  car  from  haulage.  We  hope 
it  will  not  be  long  before  similar  developments  take  placo  in  t^iis 
coimtrv. 
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On  the  Energy  in  the  Magnetic  Circuit  of  a 

Magneto.* 


B>    N.    W.    McLAGHLAN.    D.Sc.(EnS.),    M.I.E.E. 


Introductiox. 

This  analysis  of  tlio  energy  obtainable  from  the  primary 
circuit  of  a  masnetot  is  merely  an  introduction  to  the  subject, 
and  is  not  to  be  regarded  as  approaching  finality.  The  treat- 
ment is  very  approximate,  but  may  serye  as  a  guide  to  a  more 
exact  exposition.  In  dealing  with  r.  magnetic  circuit,  especially 
one  which  is  very  complex,  it  often  happens  that  the  mathe- 
matical work  yields  results  which  do  not  agree  closely  with 
those  obtained  by  experiment.  This  is,  of  course,  due  to  the 
assumptions  which  are  necessary  to  make  the  mathematical 
work  at  all  possible.  For  example,  if  the  calculated  value  of 
the  a})parent  permeability  of  0-25  mm.  iron  sheet  at  frequencies 
of  lO'^  <^  per  sec.  is  compared  with  that  obtained  by  experiment. 
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Magnet 
y/  L  imb 
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there  is  a  difference  of  the  order  of  50  per  cent.  Nevertheless, 
one  is  not  prepared  to  state  that  the  mathematical  analysis  is 
entirely  useless.  In  the  work  herein  a  number  of  assump- 
tions regarding  the  permeability,  loss,  energy  relationship 
and  geometrical  configuration  of  the  component  parts  of 
the  magnetic  circuit  will  be  made  with  the  object  of  effecting 
simplification,  and  making  the  analysis  tractable.  It  is  highly 
probable  that  there  will  be  considerable  discrepancies  between 
theory  and  practice  ;  but  in  reading  the  Paper  the  above 
remarks  must  be  kept  in  view. 

Details  of  the  Method. 

treatment    to    be    adopted   is    to    take  an 


The    mode   of 
armature  of  the  form  shown  in  Fig.  1. 


In  this  position  there 
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is  no  currcMit  in  the  armature  and  the  mutual  inductance 
coellicient  of  magnet  and  armature  M  is  a  maximum,  since 
all  the  llux-  passes  through  the  winding.  The  armature  is 
rotated  through  90  deg.  to  the  position  of  Fig.  2.     Due  to 

*  This  Paper  was  ivcoivod  by  tlto  Kditor  on  February  2:^,  1020. 

t  The  rai)er  deals  solely  with  the  magnetie  energy  associated  with  the 
primary  eireuit.  Neither  (he  means  employed  to  transfer  the  primary 
energy  into  eleeti'ostatic  energy  in  the  secondary,  nor  the  method  of 
utilising  this  (-nci-L^v  ar>'  incotporat-d  in  the  analysis. 


rotation  in  the  magnetic  field  of  the  magnet,  an  E.M.F.  is 
induced  in  the  windings  and  this  causes  a  current  to  flow.  If 
the  armature  rotates  without  lo.ss  occurring,  the  current  will 
be  independent  of  the  speed  of  rotation,  and  its  value  will  be 
such  that  the  flow  through  the  armature  is  the  same  in  the 
positions  of  Figs.  1  and  2.  This  follows  immediately  from 
Maxwell's  equations.  In  the  position  of  Fig.  2  there  is  a 
certain  amount  of  energy  associated  with  the  magnetic  circuit 
external  to  the  magnet,  which  has  been  derived  from  rotation. 
This  energy  is  available  for  doing  work  (neglecting  loss),  and 
is  utilised  or  is  transformed  into  another  form  when  the  primary 
circuit  is  opened  and  the  current  dies  away  to  zero.  When 
this  occurs  there  is  a  change  in  the  magnetic  conditions  such 
that  the  magnetic  energy  associated  with  the  system  is  equal 
to  that  for  the  conditions  shown  in  Fig.  3.  Thus  the  available 
energy  is  the  difference  in  the  energies  of  the  systems  shown 
in  Figs.  2  and  3.  This  is  not  the  available  energy  at  either 
advance  or  retard  break,  since  the  armature  is  not  then  in 
the  position  shown  in  Fig.  3.  We  are  not  concerned,  however, 
so  much  with  the  actual  value  of  the  energy  at  either  advance 
or  retard  break,  as  with  the  relationship  between  energy  and 
the  hysteresis  quadrant  of  the  magnet.  If  wdth  a  magnet  of 
given  dimensions  ?.nd  quality  there  is  a  certain  armature  dia- 
meter   or    air    gap  for  which    the  energy  in  the  position  of 
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Fig.  3. 

Flux  in  central  portion  of  annature=0.     Flux  at  IF,  i  =  flux  at  Z.  Y 
■h  magnet  Hux,  neglecting  leakage. 


Fig.  2  is  a  maximum,  then  it  follows  from  the  assumption'? 
given  below,  that  the  energy  in  any  other  position  wiU  also 
be  a  maximum. 

When  a  piece  of  iron  is  subjected  to  a  magnetising  force  H 
giving  rise  to  a  flux  deitsity  B.  the  expression  usually  employed 
for  the  energy  available  on  removal  of  the  magnetising  force 

BH      B'- 

IS  "  =   o      "=o~' 

Sir  J.  Larmor  and  the  late  Lord  Rayleigh  have  shown  that 
this  procedure  is  not  strictly  correct.  This  is  discussed  in 
.Vppeudix  I.,  from  which  it  "will  be  seen  that  another  term 
should  be  included  in  the  energy  expression.  In  the  present 
analysis  the  energy  obtainable  from  the  iron  per  unit  volume 
will  "be  taken  as  QB-jS:i,  where  Q  is  some  constant  which  can 
only  be  found  by  experiment. 

The  problem  resolves  itself  into  finding  mathenuUical  ex- 
pressions for  the  energy  available,  in  terms  of  the  known 
(and  unknown,  i.e.,  Q)  "properties  of  the  magnetic  material  of 
the  armature,  pole  shoes,  air  gap  and  magnet.  From  these 
it  is  possible  by  using  immerical  values,  to  construct  curves 
showing  the  variatioii  of  energy  with  magnet  flux,  armature 
diatueter.  length  of  air  gap  and  the  quiility  of  the  iron  ex 
ternal  to  the  magnet. 
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The  aHsuinptions  on  whicli  th(;  analysis  is  based  are  stated 
below  :— (a)  There  is  no  loss  whatsoever  in  either  iron  or 
copper.  (/;)  The  j)ernieal)ility  of  the  iron  of  j)oIe  shoes  and 
armature  is  constant,  (r)  The  <;eonietrical  confif^niration  of 
the  cross  section  of  the  niuj^nicto  is  tliat  illustrated  in  V\<!,s.  1,  2 
and  3.  {(I)  The  reluctance  of  tlie  circuit  external  to  the  maf^net 
is  the  same  for  the  jmsitions  of  Fij^s.  1,  2  and  3,  and  all 
intermediate  positions,  (c)  The  flux  density  and  the  total 
flux  at  W,  X  is  e(|ual  to  that  at  Y,  Z  in  Fig.  3.  (/)  The  energy 
obtained  from  the  iron  per  unit  volume  when  the  flux  density 
diminishes  from  B^  to  B.,  is  Q(Ii\-- B.,-)l^7t.  {(/)  The  primary 
condenser  and  the  secondary  winding  have  no  influence  on  the 
prinuiry  current  prior  to  tlie  break,  (h)  A])art  from  armature 
reaction,  the  Hux  from  the  magnet  is  constant  for  all  armature 
positions.  There  is,  of  course,  in  practice  a  variation  due  to 
reluctance  and  armature  reaction.*  (/)  The  flux  density  in  the 
poition  of  the  nu'gnet  external  to  the  pole  shoes  is  constant. 

Energy  Availahle  in  Magnetic  Circuit  due  to  Rotation 
OF  Armature  from  M^Mm^x  through  90  deg. 

The  case  to  be  considered  first  is  one  in  which  there  is  no 
armature  reaction.  The  conditions  when  M  =  M  max.  are 
shown  in  Fig.  1,  and  those  when  the  armature  has  been  rotated 
through  90  deg.,  the  circuit  having  been  interrupted  so  that 
the  current  and  the  flux  in  the  armature  are  zero^  are  shown 
in  Fig.  3.  The  lengths  and  cross-sectional  areas  of  the  com- 
ponent ])arts  of  the  magnetic  circuit  arc  different,  but  the 
analysis  can  be  simplified  considerably  by  taking  the  "  equiva- 
lent length  "  of  (!ach  part.  Assuming  constant  permeability 
of  the  iron  external  to  the  magnet,  the  equivalent  length  of 
any  part  is  that  length  which  has  the  same  reluctance  as  the 
actual  length,  when  the  Hux  density  and  cross-sectional  area 
are  the  same  as  those  of  the  magnet.  Thus,  '"  equivalent 
length  " 

Cross-Sectional  Area  of  Magnet 


='Actual  leniith  x 


Cross-Sectional  Area  of  Component 


Xl/o- 


=  /x  — 7-X    ,  where  w  is  the  leakage  factor. 

In  dealing  with  the  leakage  factor,  it  must  be  borne  in  mind 
that  the  leakage  flux  changes  when  the  primary  current  is 
broken,  and  therefore  contributes  to  the  available  energy.  It 
might  be  advisable  in  the  j)resent  analysis  to  assume  cr=l, 
since  <r>  1  means  a  loss  of  energy,  unless  the  flux  is  associated 
with  some  other  part  of  the  circuit.  No  allowance  is  made  for 
the  latter  in  Figs.  1,  2,  3.  In  this  manner  it  is  possible  to  treat 
the  whole  magnetic  circuit  as  having  a  uniform  cross  section 
and  one  in  which  the  flux  density  is  constant. 

In  the  ])osition  of  Fig.  2,  prior  to  the  current  being  broken, 
the  energy  in  the  iron  at  X  and  Z  for  unit  area' of  cross  section 
of  the  magnet 

QB'-..,     ,, 

=  -^       X  Sum  of  e(|uivalent  lengths  of  component  ferrit' 

j)arts  of  magnetic  circuit     .     .     .     (1) 

Equivalent  length  of  pole  shoe  Ln^l ,  .  -—  .  — 

'      A.     ir' 


Equivalent  length  of  arniature  horn  Lu  =  lh  . 


y/i 


with  similar  expressions  for  the  other  components.     The  a.vial 
lengths  of  the  components  will  be  taken  as  constant. 

Substituting  in  equation  (1),  we  have  energy  in  iron  at  .Y 
and  Z  per  unit  area  of  cross-section  of  magnet  (Fig.  2) 

-2()5^„(L,,+L/,-fL,,)/8.T.       .     .     .     (2) 

Energy  in  iron  of  central  portion  of  armature  per  unit  area 

(Fig- 2)  ■  ==QB^„La/S7T. (3) 

*  See  "Criteria  for  Testing  of  Magnets,"    by  J,   D.  Morgan,  The 
Electrician,  Jan.  2,  1920. 


Energy  in  iron  at  W  and  Y  =  (). 

Energy  in  air  gaps  at  X,  Z  per  unit  area 

2IP„,L, 

Adding  (2),  (3)  and  (4),  wo  obta^in 
Total  energy  in  magnetic  circuit  p«T  hihl  at>-ix  (Fig.  2) 

on 
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If  it  is  assume<l  that  incrr-a.se  in  /„,  the  central  |K»rtion  of 
the  armature  on  whi(;h  the  primary  is  wound,  i.s  accomjianied 
by  a  })roportionate  increase  in  //,,  /a  and  h,  the  I-shaixfi  arma- 
ture of  Fig.  2  will  always  be  geonietricaily  similar.  Now  an 
increase  in  Ip  is  accomfjanied  bv  a  projMjrtionate  increase  in 
the  area  of  cro.ss-section  of  the  flux  through  the  jMjIe  :  similarly 
for  //,,  /„  and  l^.  Thus  the  equivalent  lengths  of  these  rom- 
j)onents  are  constant.  This  is  only  true  when  the  ix-nneahility 
of  the  iron  is  unvarying.  In  practice  with  small  cross-sectional 
areas  and  high  flux  densities,  the  equivalent  lengths  of  the 
component  parts  of  an  armature  of  small  diameter  would  be 
much  greater  than  those  of  a  geometrically  similar  armature 
of  large  diameter,  owing  to  the  increased  permeability  of  the 
iron  in  the  latter  ca.se,  resulting  from  reduced  flux  density. 
Since  the  length  of  the  air  gap  is  assumed  constant,  the  equi- 
valent length  of  the  gap  decreases  with  increase  in  area.  In 
fact  we  have  irilhin  liinifs  L,,  =  M  la,  where  M  is  a  constant. 

Thus  equation  (5)  becomes 

W  =  ^''"  [D  +  2M!l„], (6) 

O.T 

where  D  and  M  are  constants. 

Equation  (6)  will  only  hold  when  the  dimensions  are  such 
that  a  is  sensibly  constant,  and  assumption  (e)  is  applicable. 
This  eliminates  diameters  which  are  comparatively  very  small 
or  very  large.  Moreover,  for  practical  purposes,  it  is  simpler 
to  keep  the  areas  and  lengths  of  all  the  comjMtnent  j>arts 
constant,  excepting  the  length  of  the  central  jHjrtion  of  the 
armature  and  the  armature  horn  which  can  be  increased.  In 
this  case  L/,  =  MiL„,  and  L^,  Lk ,  L.,  are  constant.  Thus  equa- 
tion (5)  becomes 

^'•"  [Q{2M,r\)L,^E] (7) 


W^ 


Sti 


where 


After  break  the  available  energy  has  disapi)eared.  /■.'•..  has 
been  transformed,  and  the  condition  of  the  circuit  is  that 
re]»resented  in  Fig.  3. 

Energv  in  iron  at  \\\  X,  Y,  Z  per  unit  area  of  cnx^-s.Mtion 
of  magnet  (Fig.  3) 

_iQtB„ 

~8.-T 


8^1^'Tt^^^^*^ 


(8) 


wh'Mi  the  latter  condition  specirtetl  ;>bove  is  taken. 
Energy  in  air  gaps  at  U'.  A',  Y,  Z  (Fig.  3) 

=BK,L,:i>.T (J>) 

Total  energy  in  jnagnetic  circuit  external  to  magnet  per  unit 
area  after  break  (Fig.  3) 
B-„ 


=      "'[{QLp  +  L.)-QM,U 


B-„ 


[F-QM,U.\ 


(10) 


where  F  is  constant. 

If  the  former  assumption  respecting  equivalent  lengths  being 
constant  is  taken,  (10)  becomes 


t(-")- 


(U 
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Energy  per  unit  area  available  for  external  work  in  absence 

of  loss 

=  Difference  between  (6)  and  (11) 

„         (7)    „    (10) 

=  f"'[7)-(.'+M//„] (12) 

(equivalent  lengths  of  ferric  components  are  constant  and  the 

air  gap  variable)  " 

or  =^"-[Q{M,  +  l)L,  +  {E~F)]  .     .  .     (13) 

OTt 

(armature  horn  and  central  portion  variable) 

We  have  now  to  fi«d  L„  or  I,  in  terms  of  //,„  and  5,„  on  the 
hysteresis  quadrant,  and  also  in  terms  of  Lp,  L/,,  &c.  From 
assumption  (d),  the  reluctance  is  constant  for  all  armature 


Brem  =  '^^Pc 


—  jEf^=f 


Equation  to  curve  is  y^=p  (c—x) 
Fiu.  4. 


positions.  Neglecting  armature  reaction,  the  required  re- 
lationship can  be  ascertained  from  the  well-known  equation 
of  the  magnetic  circuit.  The  configuration  adopted  will  be  that 
shown  in  Fig.  3.  Taking  first  the  case  in  which  the  equivalent 
lengths  are  constant,  we  have  the  following  relationship  : — 

4.T  ampere  turns  =---  — — ^[2{fiL^  +  L  +L/,)], 
jit.   ''     -^       ' 


inhere 


Putting  Bm  =  y  and  Hm  =  x  (assume  x  positive  for  conveni- 
ence) equation  (15)  becomes 

W  =  a{hi/  +  xij), (16) 

^m  J  Fj 

a=  — ,  and  b=j~. 

OTl  Im 

If  we  assume  the  hysteresis  quadrant  to  be  parabolic  then  its 
equation  is 

r  =  /Hc-x), 

or  x  =  c—y^lj}, (17) 

where  Bcem.  =  Vpc  and  C  =  Hc  (see  Fig.  4). 
Substituting  for  .c  from  (17)  in  (16),  we  obtain 

W^a{by'  +  cy-flp) (18) 

Differentiating  (18)  we  have 

j'^=_a/p[3/-2&p//-c/)].        .     .     .     (18a) 

For  a  maximum  we  have  3y^  —  2bpt/  —  cp  =  0.  This  equation 
has  two  real  roots,  since  4b^p'-\-3cp  is  positive.  One  root  is 
positive  and  the  other  is  negative.  The  positive  value  is  that 
for  which  the  available  energy  is  a  maximum.  This  is  obtained 
by  varying  the  magnet  flux  £,„,  and  since  we  assumed  that 
the  equivalent  lengths  of  the  ferric  parts  were  constant,  the 
maximum  can  only  be  obtained  by  varying  the  length  of  the 
air  gap. 

Thus  in  a  magneto  when  (a)  there  is  no  armature  reaction, 
(6)  the  equivalent  or  the  actual  lengths  of  the  ferric  com- 
ponents of  the  circuit  external  to  the  magnet  are  constant, 
(c)  the  length  of  the  magnet  audits  cross-sectional  area  are  fixed, 
{d)  the  axial  lengths  of  all  the  components  are  constant ;  there 
is  a  certain  length  of  air  gap  for  which  the  available  energy 
is  a  maximum. 

(To  be  concluded.) 


The  Electric  Locomotive  as  a  Con- 
tractor. 

Our  attention  has  been  called  to  an  interesting  extension  of  the  uses 
to  which  the  electric  locomotive  is  now  being  put  by  Messi-s.  British 
Electric  Vehicles,  Ltd.     The  illustration  published  herewith  shows  one 


Bin 


n 

l,„  .  ii=^{iiL,,-\-Lp  {-Li,) 

=^  +  /;,,      where  D^^L^rVU 
M  11, „  D, 

Substituting  the.  value  of  M/la  f''oni  (I  1)  in  (i'J),  we  get 
Available  eiu-rgy^        -     (Z>- 6)4-  o     .  hn- 

=t[^.-t;'»}  ■  •  ■ 

where  i^j  is  a  constant  ^D—{G~'rl)Jii). 


(13r/)-  --      - 


(15) 


*  ^rt=mean  length  of  magnet  taken  to  middle  of  outside  of  pole  shoes. 


I  in.   Im.kctkic   Li)(i)M.>nN  !■;  as  a  (."ontk.vctou. 

of  their  locomotives  enii)loyod  by  the  Uradfoixl  Corporation  in  con- 
juiution  with  the  ('onst ruction  of  tiie  new  main  sewer  in  that  city. 
The  loco  is  shown  brimming  out  a  train  of  tilled  trucks,  and  we  understand 
it  is  used  both  for  removing  "dirt"  and  for  carrying  the  bricks  and 
cement  necessarv  in  the  constructional  work.  The  general  featun>s  of 
the  Briti.-^h  Klectric  Vehicles  electric  industrial  trucks  are  too  well  known 
to  require  nitcration  in  these  columns,  but  this  forms  an  iiiten>sting 
"development  in  materials  handling  in  which  it  is  obvious  electrically- 
driven  vehicles  should  play  an  important  part. 
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The  Outdoor  Generating  Station. 


Hy   II.  w.   mrcK. 


The  installation  of  clec^trifal  apparatus  in  the  open  air  without  perishahlc.     The  qucHtion  hax  txfi^n  under  dL<<cuMHion  for  a  numljer  of 

the  protection  of  a  housing  structure  is  of  increasing  importanre,  due  years,  but  prejudice  has  worked  against  it.     That  a  jXiwer  hooue 

to  the  constantly  increasing  cost  of  building.     In  recent  years  trans-  must  have  a    •  hous*-  "  ♦n  onJer  to  fje  a  workable  combination  has 

former  switches,  lightning  arresters,  "bus  bars  and  other  sub-station  become  a  habit  of  mind  in  engineering  design. 


Unit 


■^:..-.;,i  ---  ■««^|,.|j.-  ■   ■  , ,..,.,     .....     ,  ,,■. 

•^^*^»UaJV■^w^^,l.V.^<t■..-■tx^til■A;.y■ll..■■',.,■./.C.-;;J;i\.;.v■y■.■.  ,■.■...        .  .j  ,,.,>,...,..;*  ^  ...  ,,.  ,         ,  i  ;,  ^     _     ^     .'■' 

^■^  'j«t»^,.-.-:-»-v:^..-A-..^..'-..^v.....^.r..v.!.-./.,....-..r.v..i.,^wi;i-,-;i.^..  ■  ...,•.!.-:■  .-^   j  .  ^--tt^^.-i 


w^ 


Unit 


FlO.    1. — CROSa-SECTION    OF    A    OeXERATIXO    UnIT    IN    THE    OuTDOOK    StaTIOX    PROPOSED    FOR    THE    MVSCLE    ShoaI^ 

Development  ix  Alabama. 


apparatus  have  been  thus  forced  out  of  doors.     Little  progress  has,  Tlie  time  has  now  come  to  ai\aly.>^e  the  situation  and  to  determine 

however,  been  made  on  the  outdoor  installation  of  rotating  electrical  whether  theiv  is  justification  for  the  large  investment  required  in 

machinery,  £or  such  apparatus  has  been  regarded  as  more  or  less  the  construction  of  the  modern  and  exjKMisive  power-house  super- 

"  structure.     In  the  steam-driven  generating  plant  the  annual  cost 
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of  power  is  largely  a 
matter  of  operating  ex- 
pense and  thermo-dyna- 
mic  efficiency.  In  this 
respect  there  is  still  hope 
for  improved  economy 
and  lower  generating 
cost.  In  the  hydro-elec- 
tric plant,  however,  there 
is  little  to  be  expected  in 
the  way  of  lower  ojjcrat- 
ing  expense.  The  large 
item  of  annua]  cost  of 
power  from  the  A\ater- 
power  plant  is  the  interest 
charge,  and  this  can  only 
be  reduced  by  reducing 
the  capital  cost  of  con- 
struction. The  most  hope- 
ful field  for  saving  in  this 
part  of  the  account  lies 
in  simplifying  the  power- 
house construction,  par- 
ticularly by  eliminating 
the  costly  sup^tructvire 
now  universally  built  to 
house  the  hydro-electric 
generators. 

The  modern  vertical 
shaft  internal  revolving 
field  generator  is  essen- 
tially a  waterproof  struc- 
ture. The  vital  jiarts  of 
the  machine  are  all  on 
the  inside  protected  by  a 
massive  casing  of  cast- 
iron,  and  the  openings  in 
the  upper  sjiider  are 
usually  plated  with  steel 
for  purposes  of  ventila- 
tion, so  that  the  top  is 
naturally  protected.  With 
slight  modifications  in  its 
design,  the  standard  ver- 
tical shaft  alternator  can 
be  made  absolutely  proof 
against  all  stresses  of 
weather.  The  water- 
wheels  themselves  natur- 
ally need  no  housing, 
since  they  are  imbedded 
in  the  concrete  substruc- 
ture of  the  power  house, 
and  are  designed  to  run 
in  water. 

Thrust  bearings  are 
housed  in  heavy  steel  or 
iron  casing,  and  need  little 
protection  from  weather. 
The  various  auxiliaries, 
including  governors,  con- 
nected with  an  hydro- 
electric ])lant  can  easily 
and  advantageously  bo 
installed  under  the  main 
generator  floor,  in  the 
various  compartments 
naturally  existing  in  tho 
substructure  of  such  a 
plant.  It  is  therefore 
interesting  to  iiKiuire 
why  millions  of  dollars 
are  expended  to  house 
machinery  which  really 
does  not  need  housing 
at  all. 

Figs.  1  and  2  show  a 
general  design  of  the 
Muscle  iShoals  Develop- 
ment, prej)ared  for 
the  War  Denartment  bv 
Viele,  Blackwell  &   Jiuck 
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in  August,  1918.  The  design  comprises  the  outdoor  installation  of 
15  20,000-kw.  generating  units.  The  situation  at  Muscle  Shoals 
is  very  favoura))le  for  such  an  outdoor  generating  station.  The 
climate  in  Alabama  is  mild,  and  the  number  of  generating  units  in  the 
plant  is  large,  which  gives  a  maximum  of  saving  from  eliminating 
the  superstructure,  ft  was  proposed  to  install  within  the  generating 
structure  itself  only  the  water  turbines,  generators,  exciters,  gover- 
nors and  the  various  pumps.  The  switchboard  panels  were  to  be 
located  in  a  relatively  small  "  pilot  hou.se  "  on  the  bluff  overlooking 
the  generating  structure,  which  would  also  contain  the  low-voltage 
oil  switches  and  "bus  bars.  All  the  transformers  and  high-tension 
equipment  would  l)e  installed  in  the  open,  adjacent  to  the  pilot  house. 
In  this  arrangement,  the  switchboard  operators  would  be  housed  and 
the  generator  attendants  also  protected  in  the  substructure.  The 
plant  auxiliaries  would  also  be  housed.  All  the  vital  parts  of  the 
alternators  could  be  inspected  from  below  the  machines.  Only  the 
occasional  inspection  of  thrust  bearings  would  have  to  be  made  in  the 
open.  In  this  connection  it  should  be  remembered  that  sailors  are 
not  housed  in  the  work  which  they  are  obliged  to  do,  and  there  is 
no  reason  why  some  of  the  operators  of  a  power  plant  should  not 
perform  some  of  their  duties  in  the  open  air. 

In  order  to  perform,  under  protection  from  the  weather,  the  work 
of  installation  and  repair  on  the  generating  units  of  this  outdoor 
Muscle  Shoals  j^lant,  it  was  planned  to  install  a  housed-in  travelling 
gantry  crane  of  sufficient  length  to  cover  a  single  unit,  which  would 
travel  on  rails  the  total  length  of  the  generator  structure.  In  this 
way  it  would  be  available  for  any  one  of  the  vmits.  The  crane  could 
be  placed  over  any  desired  unit,  and,  with  the  various  openings  in 
the  ends  and  sides  of  the  gantry  closed  with  adjustable  panels,  the 
unit  could  be  com^Dletely  protected  from  the  weather  for  handling 
and  repair  work. 

In  the  case  of  this  Muscle  Shoals  plan,  the  saving  in  construction 
cost  by  omitting  the  superstructure  was  very  large.  Approximately 
.3,000  tons  of  steel  for  superstructure  columns  and  roof  trusses  would 
be  saved,  and  after  paying  for  the  "  pilot  house  '"  and  gantry  crane 
the  net  saving  would  amount  to  over  .$700,000. 

It  will  be  noted  from  the  cross -section  of  the  plant  (Fig.  1)  that 
the  generator  assembly  is  of  a  somewhat  novel  type.  The  usual  iron 
frame  of  the  stationary  armature  is  omitted,  and  the  armature 
laminations  and  coils  are  attached  to  the  surrounding  concrete.  The 
only  function  of  the  armature  frame  of  a  standard  generator  is  to 
provide  general  stability,  and  this  can  be  provided  by  the  surround- 
ing concrete,  which  must  be  there  in  any  case  for  supporting  the 
weight  of  the  machine.  By  this  arrangement  api^roximately 
70,000  lb.  of  iron  per  generator  can  be  saved  in  the  plan  shown.  It 
is  also  jjossible  by  this  design  to  save  a  large  amount  of  boring  mill 
work  on  the  armature  frame  at  the  factory,  which  is  apt  to  be  the 
limiting  element  in  production  in  most  machine  shops. 

It  may  be  argued  that  an  outdoor  generating  station,  which 
would  be  successful  in  the  mild  climate  of  Alabama,  would  not  be 
practicable  in  an  installation  where  severe  winters  are  experienced. 
There  does  not  appear,  however,  to  be  much  weight  in  this  argu- 
ment. An  outdoor  generator  can  be  made  snow-proof  as  well  as 
rain-proof.  The  operator  would  be  normally  housed,  in  any  case, 
in  the  pilot  house  or  between  decks  in  the  substructure,  and  would  be 
required  to  go  on  deck  at  occasional  intervals  only. 

In  cold  climates  it  would  probably  be  necessary  to  make  some 
special  provision  against  freezing,  where  water-cooled  bearings  are 
used,  and  it  might  be  necessary  to  use  a  specially  light  oil  in  the  ujjper 
bearings  in  cold  weather  on  an  outdoor  machine. 

The  saving  in  the  construction  cost  of  a  power  house  superstructure 
is  not  the  only  saving  resulting  from  the  outdoor  construction.  The 
annual  maintc  nance  of  such  a  building  is  a  considerable  item,  which 
would  be  entirely  eliminated. 

The  advantage  in  cost  of  eliminating  the  power  house  superstruc- 
ture will  increase,  of  course,  in  proportion  to  the  number  of  generating 
units  in  the  plant.  In  a  single  unit  plant,  for  instance,  it  might  be  a 
fact  that  a  housed  crane  for  handling  the  unit  w  ould  prove  almost  as 
expensive  as  an  enclosed  fixed  superstructure  ;  but,  with,  say  thi-ee 
or  more  units  installed,  there  should  be  no  doubt  of  a  large  saving  in 
cost  t)f  ])lant  construction.  In  such  plants  as  Muscle  Shoals,  Keokuk, 
Cedars  and  Niagara  Falls,  whei-e  thei"e  are  large  numbers  of  units 
installed,  the  possible  saving  is  very  large. 

Whether  th(>  outdoor  ])lan  can  be  applied  to  steam  turbine  driven 
plants  mu.st  be  decided  by  future  development.  Some  complica- 
tions might  be  encountered  from  freezing  in  idle  steam  i)ipes,  valves, 
water  pipes,  &c.  it  does  not  ajipear  impossible,  however,  to  install 
tinbo-gencrator  units,  and  also  the  boilers.  &c.,  in  the  open,  if  special 
protection  can  be  worked  out  for  certain  parts  of  the  equijiment. 
Such  an  installation  would  afford  an  opportiunty  for  a  very  large 
saving  in  the  construction  cost  of  such  plants. 
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An  Alternative  for  Outdoor  Generators.' 


Ilv    II.    G.    IlKIST. 


One  of  the  inothods  of  saving  oxponsc  in  tho  construction  of  power 
plant  installations  is  in  the  omission  of  the  power-house,  utilising 
outdoor  generators  in  the  same  manner  as  transformers  and  switches 
are  used  in  outdoor  sub-stations.  We  should,  however,  not  deceive 
ourselves  and  assume  that  j)ower  stations  are  huilt  wholly  to  protect 
the  generators.  They  also  generally  contain  transformers,  switch- 
boards, 'bus- bars,  switches,  exciters,  repair  shops,  offices  and  other 
conveniences.  Since  we  have  learned  to  put  many  of  these  things 
out  of  doors,  especially  transformers  and  liigh  potential  switches  and 
'bus-bars,  which  take  a  good  deal  of  room,  no  doubt  power-houses  can 
be  built  very  much  smaller  along  the  lines  of  present  construction. 
These  buildings  will  still  need  to  have  considerable  height  to  give 
head-room  for  erecting  and  dismantling  the  generating  unit,  and  for 
the  travelling  crane.  The  walls  must  also  be  heavy  to  carry  the  load 
put  on  the  crane. 

Outdoor  generators  have  been  proposed  frequently,  and  I  believe 
a  few  machines  have  been  installed  in  this  way.  An  article  on  the 
subject  byMr.  H.W.  Buck,  recentlyjjublished,  in  which  the  advantage 
of  Such  construction  is  clearly  pointed  out.  That  bothsides  may  be 
presented  I  \vish  to  call  attention  to  a  few  of  the  difficulties  en- 
countered in  such  construction.  We  have  always  assumed  and 
believed  it  to  be  desirable  to  keep  the  windings  of  electric  machines 
dry.  It  is  difficult  to  maintain  this  condition  and  get  proper  venti- 
lation in  a  generator  exposed  to  the  weather,  without  special  con- 
struction and  additional  expense.  If  the  generator  is  allowed  to 
become  cold  when  not  in  use  there  is  likely  to  be  condensation  of 
moLsture  on  coils  under  certain  atmospheric  conditions.  To  prevent 
this,  many  pieces  of  electric  apparatus  are  provided  with  special 
heaters  of  some  sort  to  keep  the  machine  warm  when  it  is  idle. 

In  c:ase  machines  are  exposed  in  very  cold  weather  there  is  danger 
of  difficulty  from  the  oil  becoming  too  thick.  This  danger  would 
apply  especially  to  self-oiling  thrust  bearings  placed  at  the  top  of  the 
machines,  since  these  might  heat  at  starting  before  the  oil  became 
sufficiently  thin  to  circulate  freely. 

Automatic  stations,  which  operate  without  an  attendant,  should 


be  ins[M'cted  from  time  to  time  by  a  patrol.     la  casi,-  of  ver>'  cold 
or  disagreeable  weather  it  Ls  probable  that  such  inspection  would  be 

superficial. 

On  synchronous  machines  placed  out  of  doors  the  iastallation  of 
exciter  units  presents  difficulties.  In  small  machines  exciters  are 
frequen  ly  belted,  and  on  larger  machines  thffv  are  either  direct  con- 
nected or  driven  by  motoi-s.  Whatever  arrangement  Ls  used  con- 
siderable inconvenience  will  Ik*  caused  by  lack  of  a  protecting  roof. 
In  some  installations  the.se  parts,  together  with  the  govenfing 
mechanism,  can  be  placed  in  chamljcrs  in  the  masonry  I»eIow  the 
generator  floor  ;  but  in  other  cases,  due  to  danger  from  high  water, 
this  could  not  be  done,  and  with  small  low  head  machines  such 
masonry  construction  would  add  considerably  to  the  expease. 

I  would  suggest  that  instead  of  building  special  weather-proof 
out-of-door  generators,  standard  generators  be  used,  and  that  simple 
inexpensive  semi-portable  shelters  l>e  erected  over  them.  In  the 
case  of  several  machines  in  one  installation  it  will  Ije  desirable  to  have 
a  low  house  extending  over  the  line  of  machines,  with  a  gantn,-  crane 
bridging  the  house — the  house,  or  at  least  its  roof,  to  Ije  made  in 
sections  which  can  be  moved  on  a  track  parallel  with  the  line  of 
generators  to  telescope  with  the  roof  overihe  adjacent  generator,  or 
a  unit  roof  over  each  generator  may  te  lifted  fxKJily  from  its  place  by 
means  of  a  crane.  The  crane  can,  with  advantage,  Ije  enclosed,  as 
suggested  by  Mr.  Buck  in  his  article  referred  to.  There  would  be 
sufficient  heat  generated  to  keep  such  a  power-house  comfortable,  and 
by  suitably  arranging  the  ventilators,  warm  air  could  be  passed  over 
any  generator  that  was  not  in  use,  thus  overcoming  the  difficulties 
which  might  be  experienced  with  the  generators  out  of  doors. 

The  simple  house  suggested  would  provide  a  shelter  for  the  exciters. 
waterwheel  governors,  and  the  patrol  on  his  visits,  and  would  seem 
to  offer  all  the  advantages  of  a  more  ex{X>nsive  power-house. 

It  is  probable  that  a  protecting  house,  as  descrilx»d.  could  be . 
constructed  for  little  more  than  the  extra  cost  of  a  generator  ejjposed 
to  the  weather 


Wireless  Telephone  Transmitter  ior  Seaplanes. 


Marked  progress  in  the  perfection  of  aeroplane  wireless  telegraph 
and  telephone  apparatus  has  been  made  during  the  past  two  years. 
Light-weight  transmitters  having  a  sending  range  of  150  miles  or 
more  have  been  developed.  Spark  apparatus  has  been  largely 
employed  in  aeroplane  communication,  but  transmitters  utilising  the 
vacuum  tube  oscillator  have  the  advantage  of  permitting  either 
speech  transmission  or  telegraphic  signals  by  damped  or  undamped 
oscillations  at  the  will  of  the  o]x^rator.     Practical  wireless  telephone 


length  a  trailing  wire  antenna  of  0(X^)4  mfd.  is  employed  ;  for  the 
latter,  an  emergency  aerial  of  0-(MM)26  mfd.  The  transmitter  is 
supplied  with  two  three-electrode  tubes  of  the  pliotron  tyiie.  One 
tube  is  employed  as  an  oscillator  for  the  production  of  radio-frequency 
currents,  and  the  other  as  a  modulator  and  amplifier  of  the  voice 
currents  communicated  to  it  by  the  microj)hone. 

The  fundamental  circuit'^  of  the  set  aif  shown  in  Fig.  1,  the  actual 
circuit  is  shown   in    Fig.    2,   and   a   wiring  diagram  showing   the 


Fig.  1. — Fundamental  Circuits  of  the  Wireless  Telephone  Transmitteu  for  Seaplanes. 


apparatus  of  the  vacuum  tube  type  is  illustrated  by  the  following 
description  of  the  Marconi  tyjw  S.E.  1,100  set — a  comparatively 
high-power  bulb  transmitter — developed  by  the  Marconi  Wireless 
Telegraph  Comiiany  of  America. 

The  set  was  designed  primarily  for  the  large  flying  boats,  the  H-16 
class,  of  the  U.S.  Navy,  and  has  enabled  transmission  of  speech  over 
a  distance  of  150  miles  to  be  attained.  The  transmitter  radiates  at 
two  wave-lengths,  1,600  and  600  metres.     For  the  former  wave- 

*  From  the  "  General  Electric  Review." 


function  of  the  change-over  switches  in  Fig.  .">.     .\n  installation 
sketch  is  shown  in  Fig.  4. 

Description  of  t.ie  CiRcrrrs. 
In  order  to  umlerstand  the  ojieration  of  the  apiwratus,  it  shoiUd 
be  appreciated  that  if  the  grid  and  plate  circuits  of  a  vacuum  tul>e 
include  radio-frequency  ciivuits  coupled  inductively,  eonductively 
or  electrostatically,  alternating  cuirents  of  an\-  desired  frequency 
niaj^  be  generated.  Other  pix)blems.  such  as  n\pid  chang.^  of  wave- 
length, satisfactoiy  modulation  and  the  elimination  of  disturbing 
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capacities  between  circuits  arise  in  tlie  ])ractical  set,  and  are  of  equal 
importance. 

Jn  order  to  set  valve  circuits  into  a  state  of  radio-frequency 
oscillation  tie  connec^tions  must  be  so  made  that  the  grid  end  of  the 
grid  inductance  will  be  alternately  negative  and  pcisitive  as  the  plate 
end  of  the  plate  induc^tance  is  positive  and  negative.  When  the  grid 
and  plat    radio-frequency  circuits  are  coupled  with  the  proper  phase 


Referring  to  Fig.  1,  the  plate  and  grid  circuits  of  the  tube  contain 
the  coils  L-l  and  L-2  in  inductive  relation,  each  connected  through 
the  condensers  ^'-3  and  C-i  to  the  negative  side  of  the  filament.  The 
grid  oscillating  circuit  comprises  the  coil  L-2,  the  condenser  C-2  and 
a  protective  condenser  C'-i.  The  plate  oscillating  circuit  includes 
the  condenser  C'-3,  a  part  of  the  coil  L-l  and  the  series  condenser  C-5. 
The  antenna  and  earth  connections  tapped  off  from  the  coil  L-l  take 


Fig.  2. — The  Actual  Circuit  used  in  Practice. 


relation,  any  variation  of  voltage  in  either  the  grid  or  plate  circuits 
causes  minute  disturbances  in  the  oscillation  circuits,  setting  them 
into  oscillation  at  whatever  frequency  they  happen  to  be  adjusted  to. 
For  example,  a  slight  variation  of  voltage  in  the  plate  circuit  will 
cause  its  resonant  circuit  to  oscillate  at  radio  frequency,  and  the 
resultant  currents  will  act  upon  the  grid  circuit,  setting  it  into 
oscillafion  at  the  same  frequency.     The  resulting  radio-frequency 


the  place  of  the  condenser  C-2  in  the  grid  oscillating'circuit.  C-2  is 
called  the  balancing  condenser.  In  series  with  the  grid  is  another 
condenser,  ('-S,  shunted^by  a  leak  resistance,  ^-1,  which  maintains 
the  grid  at  a  negative  potential.  The  sj'stem  further  includes  a 
three-electrode  tube,  F',  G',  P',  whic^i  ampliiies  the  output  of  the 
microphone  circuit  and  modulates  the  outjjut  currents  of  the  oscil- 
lating bulb.     The  plate  circuit  is  fed  bj'  a  1,500-volt  direct -current 


Microphone 


My  ^-' 


dattery 
]7io.  3.— Wiring  Diagram  showing  the  Function  oftheChanoe-over  Switches. 


fluctuations  of  the  grid  ])()tciitial  will  also  koc])  the  ])lato  resonance 
circuit  in  a  state  of  oscillation.  Tliis  condition  will  continue  so  long 
as  the  [)ro|)er  supply  of  voltage  and  lilamcnt  current  is  maintained, 
but  not  otherwise.  The  tube  is  able  *;o  generate  alternating  cur- 
rents because  of  its  amplif>ing  properties.  The  energy  delivered 
to  the  grid  cii\;uit  outlined  will  gradually  increase  in  value  up  lo  the 
ma.xinumi  output  the  valve  is  capable  of  delivering. 


generator,  (.'-2,  the  positive  terminal  of  which  connects  to  the  jilate  P 
of  the  oscillating  tube  through  the  audio-fiV(piency  inductance  or 
transformer  L-i  and  the  radio-frequency  iiuluctance  /.-4.  The 
negative  side  of  the  generator  connects  tlmnigh  the  milli-ammeter 
.1-1  to  the  negative  side  of  the  filament  /'.  The  protective  con- 
denser ('-5  is  generally  emi)loyed  in  tube  oscillating  cin>uits  when 
the  source  to  the  plate" circuit  is  connected  in  sluuit  to  the  plate  and 
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to  the  lilanicnt.  The  moduhitiri^  circuit  .shown  to  the  right  of  the 
drawiiif^  jxM-niit.s  either  voice  tnuisrnisHion  or  telegraphy  by  (Jampec! 
oscilhitions. 

Circuits  for  Wirei.ess  Tklephony. 

For  telephony,  the  microplioiie  M  is  placed  in  series  with  the 
telephone  induction  coil  J'\,  S-l  and  the  hattcry  B\  by  means  of 
tlie  switch  S-\.  The  coil  >S'-I  is  (connected  to  the  grid  and  HIanient 
of  the  modulating  tube,  an<l  iiK^ludes  in  its  circuit  the  battery  />-2, 
through  which  the  grid  is  held  at  a  suital)le  negative  potential  for 
maximum  magnilication.  The  lilauK^nt  and  plate  of  the  modulating 
tulx^  are  shunttxl  across  the  plate  circuit  of  the  oscillating  tube.  The 
audi()-fre(|uen(!y  choke  L-l  acts  as  a  transformer.  The  radio-fre- 
quenc^y  choke  L-4  prevents  the  radicj-frecjuency  currents  develoj)ed 
by  the  os(dllator  from  flowing  back  to  the  j)late-circuit  generator  G. 
V-1  is  a  jii'otective  condenser  for  the  jjlate  circuit  generator. 

When  the  transmitter  M  is  spoken  into,  speech  currents  of  variable 
frequencies  generated  by  the  microphone  are  impressed  upon  the 
grid  circuit  of  the  modulating  tul)e,  and,  through  the  medium  of 
the  auto-tranformcr  L-'.),  alternating  currents  are  superposed  upon 
the  plate  circuit  of  the  oscillator.  This  in  turn  varies  the  amplitude 
of  the  oscillator  currents  at  si)eech  fref|uencies,  and,  accordingly,  the 
amplitude  of  the  radio-frequency  o.scillations  flowing  in  the  antenna 


Fig.  4. — Sketch  showing  tue  Instaeeation  of  the  Cojipeete  Set. 

circuit.     It  is  essential  that  the  key  K-\  of  Fig.  1  be  closed  for  the 
production  of  undamped  o.scillations,  for  when  it  is  open  the  tube 
stops   oscillating..    Manipulation    of    this    key    permits    telegraphic 
signalling  by  the  undampetl  oscillations  produced  by  the  tube. 
Telegraphy  by  Damped  Oscillations. 

When  it  is  desired  to  telegraph  by  damped  o.sc illations,  the  change- 
over switch  S-l  is  thrown  from  the  microphone  to  the  buzzer*/^, 
which  is  energised  by  the  battery  B-\.  The  interrupted  currents 
fed  by  the  buzzer  through  the  i)rinuiry  P-l  of  the  induction  coil 
produce  alternating  currents  of  higher  voltages  in  the  coil  S-\, 
which  in  turn  are  magnilied  by  tlie  modulating  tube,  the  latter 
varying  the  radio-frequency  cui-rents  in  the  osc'illator  tube  at  the 
frequency  of  the  buzzer.  In  this  way  the  antenna  radiates  damped 
oscillaiionii  in  grou})s,  the  frequency  of  the  groups  varying  as  tlie 
number  of  interru])tions  of  the  buzzei-. 

A  nu)re  tletailed  cinuiit  of  the  Marconi  airci-aft  set  i;i)pears  in  Fi".  2. 
This  diagram  not  only  includes  the  fundamental  connections  of 
l^ig.  1,  but  al.so  the  necessary  switches  for  the  three  ditl'erent  sig- 
nalling functions  on  the  600  and  1,(5(10  meter  wave,  and  a  detailecl 
wirnig  diagram  of  the  filament  circuits. 

Details  of  the  Filament  Circuit. 
The  filament  circuit  divides  at  the  positive  tenuinal  of  the  24-volt 
storage  battery  ^-3,  one  branch  going  through  the  rheostat  A'-l  to 
the  filament  F  of  the  oscillating  valve,  and  the  other  going  through 
the  rheostat  R-2  to  the  filament  F'  of  the  modulating  valve.  Tne 
negative  sides  of  the  two  filaments  are  connected  together  and  to 


ground,  in  addition,  th<'re  in  prrjvided  a  f>«»t^iitiotn<'tfr  P  7t  con- 
nected a<;rrwH  tlie  battory  li-'.\,  with  a  ta|>  leading  to  the  negative 
j)otential  battery  li-2,  and  on  through  the  .serondarj-  of  the  micrtj- 
jihone  transformer  ,S'-I  to  the  grid  d'.  The  obje<t  of  the  {Kitentk>- 
metor  is  to  <  omix-n.sat*!  for  any  IrwH  of  negative  fir^tential  in  the  jjrid 
circuit  <}',  which  may  J>c  (K.ca.sioned  by  the  lowering  of  the  voltage 
of  the  filament  batterj'  Ii-\. 

'J'he  switelics  for  shifting  the  connections  from  one  8>'8tem  of 
signalling  to  the  other  arc  encl«>sed  in  drums,  and  an;  shown  in  Fig.  3. 
Thc!  inside  and  outside  rrjws  of  jaws  on  each  set  are  represented  by 
the  upixr  and  lower  grouj»  of  dots  in  Fig.  .\.  In  that  ligur*-  the  left- 
haiul  pair  constitute  the  irave-lenylh  rhniujiiuj  mritrh,  the  middle  pair 
the  -sendiiif/  and  rerpirinij  xirilrh,  anfl  thc  right-hanfl  jjair  the  nigtial 
nwilrh.  The  lirst,  second  ami  third  jxjsitions  of  each  switeh  are 
indicated  by  the  letters  A',  Y  and  Z,  these  letters  Jjeing  pla<ed 
between  thc  two  jwints  which  the  blades  of  the  switch  short-circuit 
in  that  position. 

Regarding  the  action  of  the  oscillating  valve  itself  :  When  the 
grid  is  negative  in  respect  to  the  filament,  no  current  ja-sses  between 
the  grid  and  filament  ;  but,  when  it  is  {xjsitive,  con.-siderable  current 
pas.ses,  which  con.stitutes  a  loss  in  the  circuit  ;  but  if  the  grid  is  held 
at  a  constant  negative  potential  this  energy  lf>ss  is  reduced,  and  a 
more  effective  transmitter  is  obtained.  The  grid  potential  may  l^e 
held  at  a  negative  value  bj-  the  insertion  of  a  grid  batterj- ;  but  this 
can  be  done  equally  effectively  by  inserting  a  conden.ser  in  the  grid 
circuit,  which  rectilies  the  grid  currents  and  holds  the  grid  at  a 
negative  y)otential.  If  the  leak  were  not  provided,  the  |x<tential  of 
the  grid  would  ri.se  to  such  a  high  negative  value  that  all  action  would 
be  stopjwd.  A  leak  of  projxjr  valur-  definitely  limits  thc  maximum 
negative  potential  of  thc  grid  and  removes  with  the  necessity  for  a 
special  grid  battery. 

Chanue-Over  .Switches. 

The  numbers  on  the  separate  single-pole  switches  in  Fii:.  'i  corres- 
pond with  tho.se  shown  in  Fig.  2.  The  outside  row  of  studs  on  the 
wave-length  changing  switch  j)erfonn  the  following  functions : 
In  the  600  meter  jmsition  (A  at  .32  in  Fig.  2)  the  first  tap  on  the 
up[)er  .section  of  the  loading  coil  L-\  is  connected  to  the  plate  series 
condenser  C-'y,  and  at  4.'5i5hort -circuits  the  end  jiortion  of  the  same 
coil.  In  the  1,600  meter  jwsition,  }',  it  connects  at  .'J2  the  seeond 
tap  of  the  coil  to  the  condenser,  and  ojn'iis  the  short -circuit. 

The  inside  row  of  studs  on  the  wave-length  changing  switch 
jwrforms  the  same  functions  for  the  coil  L-'l,  which  is  the  lower 
portion  of  the  long  single  coil  mounted  in  the  middle  of  the  rear  of 
thc  panel  in  the  accom{)anying  photograph.  In  Fig.  :}  the  bla«le 
marked  35  is  shown  connecting  to  the  first  tap  of  the  lower  jwrtion 
of  the  coil  in  the  ()00  meter  jKJsition.  and  to  the  second  tap  in  tlie 
1,600  meter  jK)sition  to  the  grid  condenser  (-8,  with  its  leak  resis- 
tance li-\.  It  was,  however,  found  that  the  same  tap  of  the  c-«jil 
was  correct  for  both  wave-lengths  :  accoiilingly  thei-e  are  but  two 
taps  on  the  lower  ])ortion  of  the  coil.  The  first  of  the.<e  is  coupled 
directly  to  the  grid  condenser  ('-8,  and  diH»s  not  go  through  the 
wave-length  switch.  The  blade  marked  42  short -cinaiits  one  end 
of  the  coil  L-'l  in  the  (5(10  uieter  jKisition  aiul  removes  the  short- 
circuit  in  the  1,(500  meter  position. 

The  outside  portion  of  the  switch  marked  "seiul-reeeive"  (in  the 
\ipper  central  [)osition  of  Fig.  3)  serves  to  connect  the  antenna 
.1-6  to  the  transmitter  in  the  "send"  position  (A)  and  to  the 
receiver  in  the  "  receive"  position  ( 1').  In  the  "send"  ix»sitiou 
the  circuit  of  the  antenna  at  i'O  is  through  tlie  series  condenser  <  -9 
to  the  top  of  the  loading  coil  /,-l  and  to  the  gnnnul.  The  latter  is 
connected  at  4J)  through  thc  antenna  a'umeter  .1-2  to  the  main 
ground  'bus  of  the  set  which  is  the  frame.  The  in.-ide  porticn  of 
the  "  send-receive  "  switch  is  idle  in  the  receive  jxisition  }'.  but  in^ 
the  "send"  ]M)sition  A  at  21,  it  completes  the  l..VH>-volt  dinvt- 
current  supply  curiTiit  to  the  plates  /*  ar.d  P-l  of  the  pliotrcns. 
At  'yl  .it  connects  the  p'imarv  of  the  miirophono  tn\nsfoniior  P-\  . 
to  the  microphone  teiminals  28  anil  to  the  buzzer  H.  These  con- 
nections are  opened  in  the  "  receive  "  jH'sition. 

There  are  thive  positions  for  the  signal  switeh.  The  tii^t.  A,  is  for 
contiiiiioii.<  itvir  hhifraplii/.  In  this  jHisition  the  coniuvtions  nnule 
in  the  second  aiul  third  jmsitiiins  air  ojkmiciI.  The  second  position  }' 
is  for  telephony  ;  the  inside  jnution  of  the  switch  (the  upjvr  part  in 
Fig.  3)  connects  the  micmphone  to  the  microphone  batteiy.  ar.il  at  ."il 
the  outside  jH)rtion  (in  thc  lower  jKirt  of  Fig.  3)  comi>letes  the  fila- 
ment circuit  for  the  nuKlulating  valve  and  short-cin-uits  the  key  at 
47;  In  the  third  jnisition.  the  switeh  coniuxts  at  ."iO  .4  the  buzzer  to 
the  microplioiu^  battery  and  at  '^l  keeps  the  filament  of  the  modulating 
v;>lve  lighted,  removing  the  short  ein-uit  from  the  key. 

The  jHJsition  of  the  switches  in  Fig.  3  does  not  convsjKMid  with  their 
location  on  the  set.  .Ml  thnv  switches  are  built  to  stand  a  maximum 
of  10,(>0()  volts  high  fiviiuencv  jxitential,  although  the  potentials 
devclojxnl  in  the  apjKuatus  are  considerably  lower. 
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Meters  and  their  Functions. 
Considerations  of  space  and  weiglit  demand  the  fewest  possible 
niea^^nring  instruments.  A  direct -eurrent  ammeter  A-i  is  con- 
nected in  series  with  two  tihiments  and  reads  the  total  current 
taken  by  both  of  them.  The  instrumei\ts"  scale  registers  from  zero 
to  10  amperes  ;  to  read  the  current  in  either  filament  it  is  merely 
necessary  to  cut  out  the  other  one.  This  may  be  done  by  means  of 
tMO  small  switches  marked  on  the  set  "  oscillator  filament  "  and 
"  modulator  filament." 

The  principal  indicator  for  checking  uj)  the  proper  operating 
conditions  of  the  set  is  the  ])late  current  drawn  by  each  of  the  yalvcH 
from  the  dj'namotor,  the  Aoltage  of  which,  as  already  mentioned,  is 
1,500  volts.  This  reading  is  obtained  from  the  plate  current  am- 
meter J -1  of  Fig.  2,  connected  in  the  ground  leg  of  the  supply  circuit. 
This  instrument  reads  from  zero  to  300  milliamperes  and  measures 
the  total  plate  current  taken  by  the  oscillator  and  modulator.  The 
maximum  voltage  developed  by  the  dyi:iamotor  is  1,600  volts,  and 
the  vacuum  tube  generally  will  cease  to  operate  when  it  falls  belcw 
1,100  volts.  The  generating  tube  will  oscillate  over  a  wide  range  of 
plate  voltages  if  the  filament  current  is  kept  below  a  certain  critical 
value.  The  filaments  of  the  pliotrons  are  designed  to  operate  on  18 
volts. 

Wiring. 

The  entire  set  is  wired  with  No.  12  B.  &  S.  bare  soft  copjjer  wire 
with  empire  cloth  tubing'  slipped  over  it  as  insulation.  No  terminal 
lugs  are  used  ;  the  ends  of  the  wires  are  bent  in  the  shape  of  an  eye 
whi<?h  fits  the  stud  terminal,  and  is  passed  around  it  in  a  direction 
that  tends  to  make  the  wire  grip  the  stud  when  the  nut  is  tightened. 

The  wiring  has  been  so  located  that  small  or  disturbing  capacities 
between  the  wires  are  avoided. 

Structural  Considerations. 

Owing  to  the  vibration  of  the  aeroplane  every  possible  precaution 
has  been  taken  to  prevent  the  fastenings  working  loose.  Special 
steel  lock  washers  are  used  throughout  the  set.  The  scheme  of  con- 
struction is  such  that  the  main  supports-  and  fastenings  will  bend 
before  they  break,  wood  or  any  material  which  splits  or  fractures, 
having  been  eliminated.  The  steel  [wire  cross  braces  make  the 
structure  an  extremely  light  and  rigid  unit. 
Power  Supply. 

The  primary  source  of  energy  is  two  12-volt  50-ampere-hour 
batteries  of  the  Willard  lead  tyjie  similar  to  those  used  in  auto- 
mobile starters.  The  filaments  of  the  two  pliotrons  are  operated 
through  a  rheostat  directly  from  the  24-volt  storage  battery.  Since 
the  tubes  require  a  plate  E.M.F.  of  1,500  volts  direct  current,  a 
small  dynamotor,  driven  by  the  24-volt  storage  battery,  is  supplied. 
The  armature  has  two  windings  in  the  same  slots,  one  connected  to 
the  24-volt  commutator  at  one  end,  and  the  other  to  the  1,500-volt 
commutator  at  the  opposite  end.  It  is  a  two-pole  machine  excited 
from  the  24-volt  source.  The  armature,  which  runs  on  ball  bearings 
at  5,000  revs,  per  min.  and  draws  about  30  amperes  on  its  full-load  at 
450  watts,  weighs  approximately  30  lb. 

In  addition  to  the  24  volt  storage  battery,  three  other  batteries  are 
required  ;  two  for  the  transmitter  and  one  for  the  receiver.  The.se 
three  sets  are  known  as  the  microphone  battery,  grid  battery  and 
rereiL^er  battery.  The  voltage  of  the  first  is  5  ;  of  the  second  60,  and 
of  the  third  40.  The  GO  and  40-volt  sets  consist  of  20-volt  units  con- 
nected in  series.  They  are  arranged  in  a  wooden  box  screwed  to  the 
operating  shelf.  A  dilecto  terminal  blo<;k  is  supplied. 
The  Support  of  the  Pliotrons. 

To  insure  against  breakage,  the  best  position  for  the  pliotrons  is 
vertical  with  the  large  neck  at  the  bottom.  This  brings  the  plate 
terminal  rap  at  the  to])  and  the  filament  and  grid  terminal  cap  at  the 
bottom.  Ill  ea(;h  of  the  two  dilecto  rings  shown  at  the  top  of  th.e 
pliotogra])h,  three  spiral  s])rings  ])laced  120  deg.  apart  su])])orfc  a 
j^priiig  (rap  which  fits  over  tlie  i)late  terminal  cap  of  the  pliotrons. 
The  niechauic^al  period  of  vibration  of  the  vacuum  tubep  in  this 
s|)ring  mounting  is  (U)nsiderably  below  that  of  any  vibration  that 
will  occair  in  the  seajjlane  itself.  Sudden  shcxdts  in  any  but  a  hori- 
Z(jntal  direction  are  not  transmitted  tlirough  these  si)rings  with  sufti 
cient  violence  to  injure  the  tubes.  A  small  sub-panel  on  the  main 
panel  board  is  mounted  immediately  to  the  rear  of  the  frame. 
RiOKL  Antenna  and  Accessories. 

Th(!  antenna  reel  grouj)  (^insists  of  the  reel  mechanism,  a  removable 
drum  with  anteinia  wire  and  spare  drums  with  complete  anteniue  on 
them.  Tlie  wire  from  the  reel  runs  through  a  take-off  ])ulley  and 
passes  through  the  lead-in  insulator  in  the  side  of  the  hull  of  tlie"  boat. 
It  then  passes  througli  either  a  strut  pullev  or  wing  pullev,  depending 
uj)on  the  type  of  the  boat. 

Fig.  4  shows  the  position  of  the  re(-eiving  storage  battery,  the  main 
storage  battery  transmitter,  transmitting  key,  receiver  and  battery 
box.  The  maximum  antenna  cnirrent  is  2-5  amperes,  which  answers 
all  ordinary  distance  requirements. 


Reviews. 


The  Principles  of  Electrical  Engineering  and  their  Application 

By  GiSBKKT  Kapp.     Vol.      II.,   Application.     (London:     Edward 
Arnold.)     Pp.  viii.  +  387.     18s.  net. 

It  is  with  a  certain  amount  of  hesitation  that  the  present 
writer  undertakes  to  review  this  work  of  Prof.  Kapp.  His 
great  appreciation  of  Prof.  Kapp's  earlier  work,  of  his  sincerity 
in  encouraging  obscure  beginners,  of  his  generous  hospitality, 
of  his  hatred  of  what  is  usually  understood  as  Prussianisni, 
would  seem  to  make  impartiality  impossible  and  criticism 
unkind. 

The  first  volume  dealt  with  "  Principles  "  ;  it  was  reviewed 
inTiTE  Elfxtriciax  in  1916  (Vol.  LXXVIIL,  p  187).  Prob- 
ably we  should  not  be  far  wrong  if  we  described  vol  ume  II.  as  a 
work  on  "  Electrical  Technology,"  a  subject  on  which  Prof. 
Kapp  may  be  considered  especially  well  qualified  to  speak. 
The  reviewer  must  therefore  bear  in  mind  that  he  has  not 
before  him  an  exhaustive  treatise  on  the  various  topics  dis- 
cussed. Even  so,  it  is  a  matter  for  regret  that  the  superficial 
treatment  of  certain  subjects  is  not  compensated  for  by  ample 
references.  Again,  too  great  economy  in  footlines  to 
the  figures  necessitates  a  rather  laborious  wading  through 
the  text. 

The  book  contains  15  chapters,  six  of  which  deal  with  con- 
tinuous-current machines,  three  with  alternators,  one  with 
converters,  two  with  transformers  ;  the  last  three  deal  with 
induction  motors,  alternating-current  commutators  motors,  and 
phase  advancers. 

Our  first  criticism  is  directed  against  Prof.  Kapp's  discussion 
of  scries-i^arallel  windings  ;  we  find  no  mention  of  the  great 
objection  raised  by  many  makers  to  these  windings,  nor  of  the 
reasons  for  these  objections  and  the  remedies  proposed.  To 
illustrate  the  utility  of  these  windings,  a  16-pole  machine  is 
given  with  a  6-circuit  winding — i.e.,  ■pla  =  SI3 — a  fraction. 
Now,  whilst  it  would  be  going  too  far  to  say  that  such  a  machine 
could  not  be  made  to  work,  we  can  safely  state  that  few  manu- 
facturers witli  experience  of  these  windings  would  risk  building 
this  machine.  A  four  or  an  eight-circuit  winding  would  be 
chosen,  and  care  would  be  taken  to  have  such  number  of  slots 
and  such  number  of  conductors  per  slot  as  would  make  the 
winding  perfectly  symmetrical.  Though  we  cannot  ask  of  the 
author  that  he  should  enter  the  province  of  design  proper,  we 
can  expect  that  his  examples  ])e  sound  in  principle.  When 
discussing  equi-potential  connectors.  Prof.  Kapj)  rightly 
emj)hasises  the  rectifying  eftect  of  equalising  currents  which 
has  been  demonstrated  by  Lulofs  and  by  Hawkins  ;  he  does 
not,  however,  make  it  clear  that  the  effect  is  not  dependent  on 
the  existence  of  equalising  rings — if  we  remember  rightly,  the 
only  equalisers  considered  by  the  writers  just  mentioned  were 
formed  by  the  brushes  and  the  brush-leads. 

In  a  long  section  on  unbalanced  magnetic  attraction,  the 
efi'ect  of  saturation  is  considered.  There  is  also  a  brief  section 
on  the  critical  speed  m  turbo-dynamos,  but  we  doubt  whether 
many  draughtsmen  would  view  with  satisfaction  the  author's 
treatment  for  practical  cases.  The  output  co-efficient  is  dealt 
with  in  a  very  j)ractical  manner  and  its  scientific  basis  is  clearly 
shown  ;  we  are  glad  to  find  the  average  magnetic  induction 
reckoned  over  the  whole  armature  surface.  The  figures  given 
for  the  electric  loading,  200-250  am])ere-conductors  per  centi- 
metre, are  too  low,  since  values  twice  as  great  would  be  reached 
in  limiting  cases.  The  section  on  temperature  rise  is  good,  as 
might  be  expected  from  this  author  ;  two  points  call  for  com- 
ment :  (1)  In  the  statement ""  1  cubic  metre  of  air  weighs  about 
1  K'g.,"  the  word  "  about  "  im])lies  a  wide  margin  :  (2)  when 
sp(>aking  of  th(>  Rules  of  the  British  Engineering  Standards 
Association  it  is  incorrect  to  say  that  ""  the  temjierature  of  the 
field  coils  is  always  to  be  taken  by  resistance,""  for  Rule  68 
defines  the  conditions  under  which  a  thermometer  may  be  used 
for  this  purjjose. 

An  interesting  account  is  given  of  commutation  :  we  should 
have  ])referred  to  see  references  to  other  writers  besides  Lamme 
(the  reference  to  Lamme's  Paper  is,  by  the  way,  wrongly 
quoted).     Resistance,  fringe  and  interpole  commutation  are 
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clearly  ('XphiiniMl  ;  in  our  opinion,  tlic  author  might  have  stated 
more  definitely  tliat  brush  shifting  is  seldom  tolerated  in  1920 
A.I).  Fig.  22,  suitably  touehed  up,  would  make  a  good  lantern 
slide.  At  tJu'  end  of  the  paragraph  on  reactance  voltage,  the 
author  acknowledges  his  indebtedness  to  the  G.E.C  of  Witton 
for  a  formula  quoted  by  him.  Possibly  neither  the  G.E.C.  nor 
Prof.  Kapp  is  aware;  of  the  origin  of  this  formula,  which  was 
taken  by  the  present  writer,  when  chief  designer  at  the  G.E.C, 
from  Ossanna's  article  in  the  first  edition  of  ''  Starkstrom- 
technik."  The  formula  proved  very  useful,  although  for 
machines  with  commutating  poles,  few  designers  concern  them- 
selves much  with  the  calculation  of  the  reactance  voltage. 
Instead  of  admitting  the  practice  of  providing  a  diverter  for 
the  interpole  winding,  we  should  have  liked  to  see  Prof. 
Kapp  condemn  it  outright  and  insist  on  the  necessity  of  design- 
ing machines  correctly,  in  ord(;r  that  no  alterations  may  be 
required  when  the  testing  stage  is  reached.  The  action  of 
Prof.  Walker's  split  brush  is  clearly  explained,  and  special 
train  and  car  lighting  dynamos  are  dealt  with.  The  chapter  on 
the  working  conditions  of  dynamos  contains  much  standard 
book-work  and  some  very  good  remarks  on  starting  as  well  as  on 
coupled  machines.  There  is  also  a  good  chapter  on  dynamos 
in  conjunction  with,  batteries  and  boosters. 

Notwithstanding  the  overwhelming  importance,  at  the  pre- 
sent day,  of  alternators  with  cylindrical  rotors,  the  fact  remains 
that  writers  still  base  most  of  their  discussions  on  the  older 
salient-pole  type,  and  Prof.  Kaj)])  forms  no  exception  to  this 
rule.  When  advocating  the  provision  of  a  rectangular  window 
in  pole  punchings,  the  author  a])pears  to  have  overlooked  the 
fact  that  it  is  almost  imperative  to  use  a  reamered  round  hole 
into  which  the  steel  piece  is  driven,  so  as  to  reduce  magnetic 
reluctance  to  a  minimum.  The  references  to  the  methods  used 
in  the  construction  of  non-salient  pole  rotors  fail  to  convey  a 
fair  idea  of  modern  practice  in  this  country.  Adequate  atten- 
tion is  paid  to  the  wave-form,  and  the  author  shows  that  he  is 
quite  alive  to  the  importance  of  disturbance  to  telephonic 
systems.  After  the  characteristics  of  single  machines  have 
been  discussed,  coupled  alternators  are  considered  in  a  chapter 
that  well  repays  study. 

The  chapter  on  rotary  converters  contains  mostly  standard 
material,  but  can  scarcely  be  regarded  as  sufficient'in  view  of 
the  great  importance  of  these  machines.  The  author  is  not 
correct  in  stating  that  all  methods  of  varying  the  voltage  on  the 
direct-current  side  involve  the  principle  of  adjusting  the 
alternating-current  voltage  su])plied  to  the  converter  proper, 
because  neither  the  split-pole  nor  the  brush  shifting  device 
does  so.  The  chapters  on  transformers  are  very  good.  We 
are  told  that  transformers  for  difi'erent  powers  can  be  made  out 
of  the  same  stampings  merely  by  varying  the  depth  to  which 
core  and  yoke  are  built  up.  Our  own  opinion  on  this  point, 
at  least  as  regards  the  core-ty])e,  was  that  the  output  was  varied 
by  altering  the  core  length  whilst  retaining  its  square  section. 
Insufficient  emphasis  is  laid  both  here  and  elsewhere  on  the 
importance  pf  suppressing  eddy  currents  in  the  windings.  Many 
designers  will  agree  with  Prof."  Kai)p  that  the  manifold  lengthy 
mathematical  formuhfi  for  the  determination  of  the  best  pro- 
portions have  not  much  practical  value.  On  p.  264  occurs  one 
of  the  very  few  misprints  in  the  book— viz.,  e,  instead  of  ei. 

It  is  only  possible  to  mention  the  remaining  chapters.  After 
the  induction  motor,  single  and  three-phase  commutator 
motors  having  series  characteristics  are  discussed,  the  author 
devotes  a  long  chapter  to  phase  advancing— a  subject  to  which 
he  has  made  invaluable  contributions. 

It  has  been  our  desire  to  convey  to  the  reader  of  this  review 
the  impression  that  Prof.  Kapi)'s  book  is  a  verv  sound  and 
useful  work  on  electrical  technology  ;  it  is  well  written,  remark- 
ably free  from  errors,  and  no  attempt  has  been  made  to  exclude 
the  discussion  of  difficult  parts  of  the  subject.  Our  own  prac- 
tical experience  has  led  us  to  express  disagreement  on  points  of 
at  the  same  time,  we  congratulate  the  author  on  his 
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choice  of  material  and  his  treatment  of  it.   ■  We  recommend  the 
book  heartily  to  our  fellow-engineers. 

S.  P.  S.MiTir. 


Electrical   Dcvelopmeiits  at  Ilforcl. 


We  arp  so  u.sffl  to  reading  and  hearing  toll  of  the  larsre  additions 
to  electricity  Huj)j)ly  loafl«  cauM^d  by  the  establishment  of  munition 
works  durint;  the  war  and  by  the  revival  or  tradf  after  the  war,  that 
it  comes  soinewhat  as  a  shock  to  learn  of  an  undertaking  vrherv  the 
war  had  an  almost  disastrous  effect.  However,  on  reflection,  it  is 
obvious  that  in  cases  where  the  main  load  consisted  of  lijrhiinsr,  and 
where  it  was  not  [lossible  for  various  reasons  to  establish  a  .t-munera- 
tive  munition  loaf!  this  must  have  been  .so.  Conditions  in  these  areas 
were  only  made  worse  by  the  increasing  cr«ts  and  by  the  withdrawal 
of  the  majority  of  unsskilled  men  either  to  the  Army  or  to  otherwork, 
while  another  factor  in  the  sorry  story  was  the  forced  reduction 
in  both  public  and  private  lighting,  (ine  of  the  places  which  thus 
^suffered  was  Ilford,  where  the  war  caused  the  undertaking  a  great 
set  back  after  a  very  satisfactory  period  of  development  right  away 
from  the  time  when  .Mr.  Arthur  Shaw  took  charge  of  it  in 
January,  1901. 

P.Ef  EXT  EXTE.NSIOVS. 

Fortunately,  however,  the  conditions  which  we  have  mentioned 
above  changed  after  the  .Armistice,  with  the  result  that  Ilford  has 
been  having  its  plant  running  up  to  capacity  and  no  spare  plant  to 
fall  back  upon  in  ca.se  of  need.  To  counteract  this  and  to  allow  cf 
fresh  expansion  permission  'vas  obtained  to  purcha.se  a  2,00<.»  kw. 
alternator,  with  transformer  and  switchboartl,  a  l,rXJ()kw.  rotary 
converter,  and  an  induced  draught  fan  plant,  and  contracts  were 
placed  with  the  following  firms  for  the  supply  of  this  equii)ment  : 
With  the  General  Klectric  Company,  for  the  turbo-a4ternator  set, 
comprising  a  Fraser  &  Chalmers"  (i.E.C.  turbine  and  a  Siemens 
alternator  ;  with  Worthington-Simpson,  Ltd.,  for  condensing  plant  ; 
with  the  Brush  Electrical  Engineering  Company,  for  transformers; 
and  with  .Messrs.  Davidson  &  Company,  Ltd.,  for  a  60  in.  Sirocc-o  fan. 

When  these  contracts  were  placed  it  was  hoped  that  the  plant- 
would  be  available  for  dealing  with  last  winters  load,  but  owing 
to  the  moulders'  strike  this  anticipation  was  not  fultilled.  and.  as  a 
matter  of  fact,  the  plant  was  only  formally  started  last  Saturday, 
with  the  exception  of  the  induced  draught  fan,  which  was  put 
into  operation  in  September  last. 

2,000  KW.  Tirbo-Alterxato3. 

The  new  2,000  kw.  turbo-alternator  has  been  erected  at  the 
east  end  of  the  original  engine  room  in  the  position  previously  occu- 
pied bv  the  first  two  generators  installed — namely,  one  100  kw.  and' 
one  200  kw.  Willans-G.E.C.  sets. 

It  comprises  a  Fraser  &  Chalmers  high-pressure  impulse  t\"pe 
turbine,  direct  coupled  to  a  Siemens  alternator,  and  has  been  erected 
on  a  platform  beneath  which  is  the  condensing  plant.  The  motors 
driving  the  pumps  of  the  latter  wei-e  supplied  by  the  CJeneral 
Electric  Company.  The  set  is  designed  for  a  continuous  output 
of  2,000  kw.  when  running  at  a  speed  of  .'?,000  revs,  per  niin.,  with 
a  steam  pressure  of  1701b.  per  scpiai-e  Inch,  but  has  an  overload' 
capacity  of  25  per  cent,  f'-r  two  hours.  The  alternator  generate* 
three-phase  current  at  a  pressure  of  2,tX)0  volts.  This  is  stepped 
up  to  6,600  volts,  by  three  Brush  transformers  adjacent  to  the 
turbine.     Underneath  the  transformers  is  a  dry  air  filter. 

In  connection  with  the  condensing  plant  a  Lea  reconler  is  fitted 
on  the  turbine  platform  adjacent  to  the  turbine.  This  instrument 
keeps  a  continuous  record  of  the  steam  consumption  of  the  turbine. 
so  that  the  efficiency  of  the  plant  can  l>e  ascertained  daily.  On  the 
wall  adjoining  the  switchboard  for  the  pump  motors  is  a  kinotometer, 
for  indicating  the  vacuum  and  the  efticieiuv  of  the  condensing  plant. 

The  6,600-volt  three-jihase  current  is  taken  from  the  trans- 
formers to  the  e.h.t.  switchboaixl  located  on  a  gallery  in  the  new 
engine  room.  This  switchboard  is  of  the  truck  tyjie,  and  consists 
of  five  totally-enclosed  cubicles  controlling  thv.  generator,  rotary- 
converters,  &c.  The  two  (J.E.C.  rotary  converters  are  also  locatetf 
in  this  engine  room,  the  smaller  one  having  been  ii\  iise  since  May. 
1918,  and  the  larger  one  of  1.00t>  kw.  capacity  having  been  supplied* 
in  connection  with  the  new  generator. 

FrTl'RE  EXTENSION'S. 

In  con.sequence  of  the  continued  increase  in  the  demand  for  the 
supplv  of  current,  it  was  necessary  at  the  end  of  1919  to  consider  the 
question  of  future  requirements,  and  the  sanction  was  aceordingly 
sought  from  the  Electricity  Commissionei-s  for  the  following  further 
extensions  :  One  1.000  kw.  turbo-alternator  with  comlensing  plant 
and  switch  cubicles;  one  forced  draught  cooling  tower :  one  l.OOOkw. 
rotary  con\erter  and  switch  cubicle. 

A  contract  for  the  supply  of  the  above  plant  has  Wen  put  in 
hand  with  the  General  Electric  Company,  and  it  is  anticipated  that- 
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the  whole  of  this  plant  will  be  completed  and  in  commission  by  the 
•end  of  December,  1920. 

New  Tramcars. 

At  the  same  time  as  we  visited  the  Ilford  station  to  see  these 
•extensions  we  had  the  opportunit}-  of  inspecting  six  new  tramway 
■cars  which  have  been  designed  by  Mr.  L.  C.  Harvey,  the  tramways 
ananager  and  engineer  of  the  Ilford  Tramways  Department,  and  have 
■teen  built  by  the  Brush  Electrical  Engineering  Company  with 
•electrical  equipment  by  the  British  Thomson-Houston  Company, 
(to  deal  with  the  extra  traffic  which  is  now  being  met  with  on  the 
Jlford  tramways. 

We  are  glad  to  see  that  this  tramway  system,  unlike  many  others 
in  the  country,  seems  to  be  developing  at  a  satisfactory  rate.  It 
Avas  first  opened  in  March,  1903,  the  traffic  receipts  having  increased 
from  about  £22,000  in  the  first  full  year  to  about  £62,000  last  year, 
the  net  profit  for  the  year  ending  March,  1919,  being  the  record  sum 
.oi  £6,793. 

The  new  cars  are  built  to  seat  64  passengers,  an  increase  of  eight 
.-seats  over  those  available  in  the  cars  now  in  use.  The  trucks  have 
an  8, in.  wheel  base,  and  are  of  Peckham  pendulum  type,  which  gives 
steadier  riding.  35  h. p.  B.T.-H.  motors,  air-cooled  by  a  fan  on  the 
shaft,  are  employed,  and  drive  the  road  wheels  through  gears  and 
pinions  of  tool  steel.  Peacock's  patent  brakes  are  used,  which  are 
fitted  -^nih  Thomas'  spring  shoe  adjusters.  A  particularly  interesting 
feature  is  the  lighting,  Holophane  shades  being  used  throughout,  and 
each  lamp  being  controlled  by  its  own  switch,  while  two  dummy 
lamp-holders  are  provided  for  carrying  the  spare  lamps.  The 
•general  layout  and  arrangements  of  these  cars  are  of  the  highest  class, 
and  they  presented  on  Saturday  a  very  tasteful  and  comfortable 
.appearance. 


""  Pontelec  "  Welding  Equipment. 

The  processes  employed  in  present-day  electric  welding  may  be 
■classed  under  three  headings.  One  is  the  Lagrange  and  Hohos  method, 
■which  is  not  very  widely  used,  while  the  second,  known  as  the  Bernados, 
vfehough  it  includes  various  forms  of  arc  welding,  has  the  disadvantage 


Fig.  1. — "  Pontelec"  Butt  Welding  Machine. 

'that  it  requires  for  its  proper  einj)loyment  specially  trained  highly 
skilled  labour.  For  tliis  reason  the  third  system  which  is  known  as  the 
Thomson  or  resistance  welding  method  is  receiving  the  widest  applica- 
tion. Among  the  pioneers  of  this  class  of  work  was  Mr.  S.  Jcvons, 
who,  a  good  many  years  ago,  was  api^ointed  Midland  Agent  for  the 
Thomson  patents,  in  addition  to  which  he  patented  several  methods  of 
welding  chrtiiis  and  tubes  and  for  manufacturing  switches  for  electric 
welding  inaehines. 

This  pioneer  business  has  now  been  taken  over  by  Messrs.  Pontelec 
Welding  Patents,  Ltd.,  who  have  iua-oduced  some  interesting  improve- 
ments in   the   designs,   and   are   now   numufaeturing  some  exceedingly 


in  the  accompanying  illustrations.  An  interesting  point  about  these 
machines  is  that  copper  is  largely  used  in  their  construction,  experience 
proving  that  the  higher  initial  cost  of  this  metal  is  more  than  justified 
in  the  greater  output  and  higher  efficiency  obtained. 

In  carrying  out  welding  processes  by  their  machines  this  Company 
adopt  one_of  three  methods.     The  first  is  known  as  the  "  disc"'  and 


Fig.  2. — Light  Spot  Welding  iL\CHiNE. 

consists  of  suiJar-imposing  small  pieces  of  suitable  material  at  the  points 
w"here  welding  is  to  hs  carried  out,  so  that  the  current  is  localised  at 
such  points,  and  whilst  under  pressure  the  added  part  is  forced  into 
the  body  of  the  work.  The  electrodes  being  of  large  surface  and  water- 
cooled  are  little  affected,  whilst  a  new  point  is  provided  at  each  weld. 


Fio.  3. — A  BcTT  Machine  for  Welding  Cycle  Rims. 

and  thus  il  is  claimed  more  uniform  results  are  obtained.  The  method 
can  easily  be  adapted  to  special  processes.  For  instance,  rivet  heads 
can  be  used  with  suitably  formed  electrodes  with  recesses  of  the  desired 


workmanlike  electric  welding  nuiehiiies,  of  which  exaiui)les  are  shown      shape  antl  the  resulting  weld  has  a  diftmeter  equal  to  such  head  and  an 
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'area  about  four  times  a  rivet  witli  the  same  size  head.     This  process, 
we  understand,  has  been  particularly  useful  in  constructional  work. 

The  "  ridge "  process  consists  in  providing  narrow  ridges  on  the 
material  during  rolling,  so  that  on  the  parts  being  brought  together  the  area 
of  contact  is  restricted  to  the  desired  amount.  These  points  are  electrically 
■heated    and   the   parts   are    then    i)rought   together   under   pressure. 

In  the  "  multiple  j)oint  "  process  a  number  of  projections  are  formed 
in  articles  stamped  from  thin  sheet  metal,  so  that  on  the  parts  being 
•brought  together  contact  is  confined  to  such  points,  as  many  as  20  being 
in  some  cases  thus  welded  at  one  operation. 

It  should  be  noted  that  in  all  these  processes  the  electrodes  themselves 
are  not  brought  directly  in  contact  with  the  parts  at  maximum 
temperatures,  whereas  in  ordinary  spot  welding  the  points,  even  when 
water-cooled  as  efficiently  as  possible,  tend  to  become  flattened  and 
require  constant  attention.  Moreover,  the  articles  welded,  on  account  of 
the  plastic  condition  of  the  metal,  when  heated  are  liable  to  become 
indented  and  disfigured.  In  the  J'ontelec  process,  on  the  contrary,  it  is 
claimed  this  is  entirely  avoided,  since  with  a  disc  of  suitable  thickness 
slight  projection  can  be  left  which  will  leave  a  bright  clean  surface  after 
grinding  down. 

Fig.  1  shows  a  type  of  butt  welding  machine  manufactured  by  the 
company  in  four  sizes  up  to  30  kw.  The  sliding  blocks  being  of  copper 
and  flat  on  the  top,  any  form  of  tool  can  be  attached  in  accordance  with 
the  special  work  which  it  is  desired  to  carry  out.  Fig.  2  shows  a  type  of 
light  spot  welding  machine  which  has  been  specially  designed  for  welding 
hollow  ware.  The  arms  are  fitted  with  universal  movement  and  can,  if 
necessary,  also  be  provided  with  telescopic  attachment  up  to  22  in. 
with  a  vertical  adjustment  of  18  in.  This  enables  works  as  small  as 
2\  in.  internal  diameter  to  be  taken.  All  the  movements  are  controlled 
by  a  foot  lever  which  gives  the  very  important  advantage  that  the 
operator  has  both  hands  at  liberty.  Fig.  3  shows  a  type  of  butt  machine 
which  has  been  designed  for  welding  cycle  rims.  It  has  a  capacity  of 
150  per  hour  and  is  made  in  sizes  up  to  30  kw. 


International  Telegraph  Facilities. 


At  the  instance  of  the  Communicationa  .Section  of  the  .Supreme  Econo- 
mic Council,  a  conference  has  jast  bjeen  held  of  fKwtal,  telegraph,  radiO' 
telegraph  and  railway  experts  of  various  European  countries  for  the 
I)uri)ose  of  improving  communicatiorw.  Brigadier-General  H.  O.  Mance, 
C.B.,  ('.MM.,  IJ.S.O.,  chairman  of  the  Communication.H  S*-ction  of  the 
Supreme  Economie  Council,  presided  over  the  first  meeting  of  the  eon- 
ference,  which  was  held  in  Paris  on  the  7th  inst.  Twenty-two  countries 
were  re, 'resented,  and  three  sub-committees  were  appointed  to  'leal  with 
postal  and  railway  faf.ilities,  telegraph  matters  and  ra'lio-telegraphic 
questions  respectively. 

The  Telegraph  Sub-committee  drew  up  a  list  of  additional  inter- 
national telegraph  lines  required  to  give  adequate  communication  with 
Central  Europe,  and  agreement  was  reached  as  to  the  degree  of  urgency 
attaching  to  each  of  them.  These  arrangements  should  result  in  an  im- 
provement in  the  tf-legraph  service  between  Western  Europe  and  the 
countries  of  Central  and  South- Eastern  Europe. 

The  Radio-telegraph  .Sub-committee  e.xpressed  the  opinion  that, 
within  the  limits  of  Europe,  radio-telegraphy  should  be  regarded  as  an 
extension  of  the  ordinary-  telegraph  system,  and  used  interchangeably 
with  that  system  according  to  the  neefls  of  the  moment  and  at  the  same 
rates,  the  .senders  of  telegrams  being  given  the  option  of  declaring  which 
system  should  be  employed.  The  right  was  resert'ed  to  any  two  centres 
to  make  other  arrangements  in  regard  to  wireless  communication  between 
themselves  when  this  could  be  done  without  affecting  other  admini- 
strations. 

At  the  final  meeting  of  the  conference  a  resolution  was  adopted 
declaring  that  further  conferences  of  the  kind  were  desirable,  and  asking 
the  Organisation  of  Communications  and  Transit  Department  to 
undart^.'.ve  the  convening  of  similar  conferences  in  future. 


Snapshots  from  the  Western  Centre. 

It  has  been  said  that  the  attainment  of  success  depends  more  on 
what  a  man  is  than  what  he  does,  and  to  extend  the  idea  it  may  be 
added  that  wliat  he  looks  like  is  also  not  an  unimportant  factor 
in  his  upward  movement.  This  being  so,  we  are  glad,  owing  to  the 
kindness  of  Mr.  C.  H.  Wordingham,  C.B.E.,  to  be  able  to  reproduce 
some  snapshots  which  he  took  during  the  course  of  the  recent  visit 


of  the  Institution  of  Electrical  Engineers  to  the  Western  Centre- 
The  careless  grace  and  unstudied  poses  of  many  of  those  portrayed 
will  specially  appeal  to  those  who  are  not  the  victims  of  Mr.  Wor- 
dingham's  Kodak,  and  will  make  the  victims  themselves  certain 
that  there  are  occasions  when  the  camera,  if  it  does  not  actually 
leave  the  strict  paths  of  truth,  shows  a  decided  wobble.  As  will  be 
seen,  the  subjects  range  from  those  who  are  famous  to  those  who  are 
less  famous  (not  necessarily  infamous). 


I 


1.  The  President.     2. 


Wireless."     3.  "  The  Electrical  Review."     4.  Chairman  of  the  Centre. 
6.  The  Chief  Organiser.     7.  The  Bridge  that  carried  us  over. 


>.  The  President  Elect  and  the  Souvenir  he  pinched. 
8.  A  genial  host. 
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Midland  Electricity  Schemes. 


Three  of  the  Electricity  Commissioners  (Sir  John  Snell,  Sir  H.  Hawai*^ 
and  yir.  H.  Booth)  opened  an  important  inquiry  at  Nottingham  on  the 
21st  inst.  into  the  ap})lication  of  the  Corporation  for  power  to  erect  an 
electricity  generating  station  on  land  adjoining  Clifton  Colliery,  at  a  cost 
of  £800,000,  and  into  a  rival  application  by  the  Derbyshire  &  Notts 
Electric  Power  Company  to  establish  a  generating  station  at  Colwick. 

The  company's  scheme  was  taken  first,  and  in  support  Mr.  Macmorran, 
K.C..  explained  that  the  com]>any  had  power  to  supply  electricity  for 
the  whole  of  Notts,  and  part  of  Derbyshire,  including  Derby.  Chesterfeld, 
Long  Eaton,  Mansfield  and  Nottingham,  but  in  those  boroughs  they 
could  not  do  so  without  the  consent  of  the  respective  Corporations. 
The  company  had  an  authorised  capital  of  £1.800,000  in  £1   shares. 
They  were  already  suppl}"ing  electricity  in  Ilkeston,  Heanor.  Ripley. 
Sandiaere.  Sawley,  Beeston,  Eastwood  Chihvell.  Stapleford.  Kimberley, 
Nuttall,  Cossall  and  Annesley,  and  they  had  laid  cables  and  were  ready 
to  supply  Belper  and  Heage.     The  imits  supplied  in  1912  were  1,839,899. 
and  for  the  current  year  they  were  estimated  at    10   millions.     The 
Colwick  site  was  very  suitable,  there  being  good  water  and  rail  facilities. 
Their  proposal  was  to  provide  a  central  supply  for  all  purposes,  and 
the   company  were   in  a  position   to  supply  energy  in   bulk   to  all  of 
them,  includiing  Nottingham.     They  could  do  this  on  reasonable  terms 
and  within  a  shorter  time  than  could  be  done  by  any  of  the  jjublic  ujider- 
takings.     They  anticipated  being  in  a  position  to  acquire  works  at  Sjjon- 
don,  which  would  enable  them  to  supply  a  large  amount  of  electricity 
in  a  very  short  time.     Nottingham,   however,   had  power  to  supply 
electricity  in  the  city  alone.     Even  if  a  district  were  made  of  the  other 
six  boroughs,  the  result  would  merely  be  that  while  they  could  supply 
to  each  of  them  they  could  not  do  so  en  route,  and  that  was  the  most 
important  part  of  the  work  which  the  company  sought  to  carry  out. 
The  Leicestersliire  and  AVarwickshire  Electric  Company  and  the  Derbj- 
&  Notts-  Company  were  practically  under  one  management,  and  it  might 
be  possible  to  link  them  up  in  such  a  way  that  there  would  be  an  enor- 
mous saving  to  both  companies  and  much  to  the  advantage  of  the  public. 
He  contended  that  the  generating  station  which  Nottingham  sought  to 
set  up  was  entirely  unnecessary,  as  they  could  supply  the  Coriioration. 

E^^I)EXCE  foe  the  Cojipaxy. 
Mr.  A.  R.  Holland,  chairman  of  the  Derbyshire  &  Notts  Company,  and 
a  director  of  the  Leicestershire  &  AA'anvickshire  Electric  Power  and" other 
electrical  companies,  said  that  since  1913  the  company  had  spent  £190,500 
in  that  area.  The  company  had  always  had  in  view  the  erection  of  a 
station  at  Colwick  and  would  have  built  it  before  but  for  the  war.  The 
Midland  Coal  Products  Company  had  selected  a  site  at  Colwick,  adjacent 
to  the  proposed  station,  mainly  because  they  anticipated  being  able  to 
dispose  of  their  waste  heat  and  gas  to  the  Derbyshire  &  NottsElectric 
Power  Company.  The  estimated  revenue  of  the  company  for  this  year 
was  £63.000,  and  there  w  ould  be  a  surplus  of  £17,000. 

Mr.  H.  L.  ^Villiams.  engineer  for  Messrs.  Balfour.  Beatty  &  Company, 
estimated  the  cost  of  the  company's  proposed  station  at  £840,000.  They 
would  take  a  maximum  load  of  15.000  kw.  in  two  years.  They  could 
start  on  the  erection  of  the  station  in  three  months. 

ilr.  J.  8.  Highfield  said  the  total  immediate  estimated  demand  was 
194.000  kw.  in  the  district,  while  including  the  railway  supply  it  was 
2<)4,000  kw.  Any  station  built  to-day  on  modern  lines  ought  to"  be  used 
for  the  supply  of  the  district  that  co"uld  be  economically  reached.  He 
thought  the  company's  scheme  a  sound  one. 

In  reply  to  the  Town  Clerk.  Mr.  Highfield  said  that  unless  Nottingham 
was  going  to  supply  the  power  company,  which  was  the  only  authority 
that  had  power  to  distribute  in  the  county,  he  did  not  see  how  the  cit"y 
could  ever  require  a  240,000  kw.  station.  The  supply  of  Nottingham 
to-day  was  only  12,000  kw. 

Mr.  Arthur  Green,  general  manager  and  secretary  of  the  Midland  Coal 
Products  Company,  said  his  firm  intended  to  open  a  large  experimental 
station  at  Kirk  by,  and  a  large  works  at  Colwick  was  under  contemplation. 
The  erection  of  the  Colwick  works  would  depend  upon  the  construction 
of  a  power  station  adjoining.  Nottingham  was  an  excellent  centre  for 
bituminous  material,  over  5^000  tons  of  which  would  be  consumed  a  day, 
and  they  would  need  an  outlet  for  superfluous  gas  products. 

Mr.  A.  R.  Atkey,  M.P.,  thought  that  the  Corporation's  scheme  did 
not  receive  sufficient  consideration.  He  had  no  financial  interest 
whatever  m  the  Derbyshire  &  Notts  Power  Company.  In  cross-ex- 
amination he  said  he  thought  the  Corporation  had  not  giyen  sufficiently 
serious  attention  to  alternative  proposals.  The  company  possessed 
statutory  powers  for  the  supply  of  electricity  over  a  large  area  and  the 
Corporation  had  not  taken  the  same  steps'  wliich  most  business  men 
would  have  taken ;  the  whole  thing  was  rushed  \hrough  the  Council. 
Mr.  George  Balfour,  -M.P.,  said  that  it  had  for  some  years  been  the 
intention  of  the  Derbyshire  &  Notts  Company  to  erect  a"  power  station 
on  the  banks  of  the  Trent,  but  the  project  had  been  held  up  by  the  war 
and  subsequently  delayctl  by  Government  restrictions.  There  was  a 
very  big  field  for  electric  development  in  the  north-easterly  area  of 
Nottinghamshire,  owing  to  colliery  workings.  He  had  no  doubt  that 
the  difficulties  as  to  capital  would  easily  be  overcome.  During  the  last 
10  or  11  years  he  had  l>een  instrumental  in  raising  over  £4.000.000  for 
electrical  development,  and  during  the  past  12  months  he  had  raised 
£1.432.0(10.  His  company  had  appro:- rhed  the  Corporation  and  pointeil 
out  that  they  hekl  powers  for  the  supjily  for  a  large  aa^a,  but  the  Cor- 
poration refused  to  enter  into  any  negotiations. 

In  reply  to  the  Town  Clerk,  Mr.  Balfour  said  that  on  a  basis  of  a  con- 
sumption of  ,25»),000,000  units  and    a  lo  in-r  cent,  return  on  capital, 


the  cost  would  work  out  at  0-5d.  per  unit.  The  approximate  capital 
needed  ^^ould  be  2\  millions.  About  £4C0,CC0  would  have  to  be  raised 
in  the  fii-st  six  months,  and  the  remainder  could  be  spread  over  about  27 
months.  The  area  of  the  company  was  1,570  square  miles,  and  that  was 
sufficiently  large  to  merit  such  a  scheme  being  undertaken. 

Reph-ing  to  the  Commission,  Mr.  Balfour  said  that  even  if  the  Cor- 
poration's scheme  was  carried  out,  the  company  would  have  to  go  on 
with  their  constructional  work. 

Sir  John  Snelx  :  If  it  is  clearly  demonstrated  that  it  is  for  the  benefit 
of  the  consiuners  in  the  area  that  you  and  the  Corporation  should  join 
forces,  would  you  desire  to  stand  aloof  ? 

3Ir.  Balfour  :  If  it  were  so  demonstrated,  I  am  sure  we  should  not 
desire  to  do  so.  but  it  would  have  to  be  very  clearly  shown.  He  went  on 
to  say  that  his  experience  had  shown  that  the  interests  of  the  consumer 
were  best  met  by  sound  commercial  undertakings,  run  on  the  most 
modem  lines.  He  expressed  the  opinion  that  it  was  not  advisable  to 
erect  any  power  station  of  200,000  kw.  capacity.  It  had  been  found 
that  there  was  no  real  economy  much  beyond  120,000  kw.  Then  they 
had  to  consider  the  fact  that  they  were  by  no  means  certain  there  would 
not  be  another  war  some  time,  and  it  was  just  as  well  not  to  have  all  the 
plant  in  one  spot,  especially  when  bombs  were  dropped. 

A  question  arose  as  to  whether,  if  the  company  were  given  permission 
to  erect  their  station,  a  joint  authority  would  have  power,  under  the 
1919  Act.  to  take  it  over.  Considerable  discussion  ensued.  Mr.  Mac- 
morran maintaining  that  no  acquisition  could  be  made  compulsorily  by  a 
joint  authority. 

Sir  John  Snell  pointed  out  that  it  was  a  legal  matter,  but  the  Com 
missioners  did  possess  the  power  of  making  certain  reservations  when  thev 
gave  their  consent. 

On  Thursday  it  was  stated,  in  reply  to  a  question  by  Sir  John  Snell, 
that  for  a  load  of  not  less  than  6,000  kw.,  with  coal  at  20s.  a  ton,  the 
company's  maximum  price  to  the  Corporation  would  be  £6  plus  45d. 
per  unit.  The  company  would  provide  the  high  tension  cable  to 
Nottingham. 

For  the  Corporation,  Mr.  John  H.  Rider,  consulting  engineer,  said  he 
had  no  objection  to  the  company's  site  so  far  as  obtaining  coal  was  con- 
cerned, but  he  criticised  the  arrangements  for  handling  l:he  coal.  The 
Corporation  site  had  more  direct  access  to  the  coalfields  than  Colwick. 
The  design  of  the  company's  power  station  had  not  been  made  by  people 
with  experience  in  such  stations. 


Case  for  the  Coefokatio^. 
In  presenting  the  case  for  the  Corporation,  the  Town  Clerk  said  it  was 
desired  to  borrow  £868.000  to  erect  a  modem  station  near  Clifton  Colliery. 
The  site  was  a  good  one.  and  in  many  respects  better  than  that  of  the 
company.  He  gave  a  history  of  the  mimicipal  undertaking  and  of  the 
various  extensions  of  j^lant  made.  A  year  or  two  before  the  war  they 
came  to  the  conclusion  that  a  new  station  was  necessary.  In  1914  Sir 
Alex.  Kennedy  advised  the  erection  of  a  station  on  the  Trent,  and  but 
for  the  war  it  would  have  been  built  years  ago.  It  was  now  felt  that  a 
station  of  the  most  modern  design  should  be  built  wliich  would  fit  in  with 
any  larger  scheme  when  a  joint  electricity  authority  was  set  up. 

Aid.  E.  Huntsman,  chairman  of  the  Nottingham  Electricity   Committee 
gave  evidence  of  the  progress  of  the  mimicipal  undertaking,  and  of  the 
j)urchase  of  the  site  near  Clifton  Colliery.     He  was  quite  satisfied  that 
the  scheme  was  in  the  best  in  the  interests  of  the  city.     The  muni- 
cipal authority  could  do  all  that  the  company  could  do,  and  he  believed 
that  they  could  do  it  better  and  with  greater  regard  for  the  interests  of 
the    consumer.      He    admitted    that    there   was  a    deficit    of    £8.000 
on  the  electricity  undertaking  in  1919.     During  the  past  few  years  they 
had  not  been  able  to  supply  the  demands  of  some  important  consumers. 
Mr.  Rider  also  supplied  details  of  the  progress  of  the  present  under- 
taking.    The  total  units  sold  during  the  first  year  was  62,000  and  this 
had  grown  to  17  millions  during  the  present  year.     The  expenditure  up 
to  Jidy.  1920,  was  £565.431,  and  further  capital  of  £22.004  had  been 
sanctioned.     The  capital  debt  was  £257,029.     The  whole  of  the  present 
plant  was  run  non-condensing,  except  two  turbines  at  St.  Ann's  Well- 
road,  where  cooling  towers  were  used.     The  Corporation  were  unable  to 
meet  the  demands  upon  it.    Apjilications  and  promises  had  been  made 
for  a  further  load  of  5.000  kw.  above  the  present  maximum  demand. 
By  the  time  the  new  station  was  ready  there  would  be  a  demand  of  at 
least  16,000  kw.     There  was  no  room  either  at  Talbot-street  or  St.  Ann's 
Well-roatl  for  further  plant.     The  new  station  ought  to  have  been  built 
years  ago,  and  any  new  power  house  must  be  on  the  banks  of  the  Trent. 
From  information  received  from  the  colliery  owners  he  understood  that 
the  cost  of  delivering  coal  to  the  Clifton  site  would  be  sixi)ence  a  ton  less 
than  to  ,he  Colwick  site.     If  the}'  took  into  consideration  wagon  hire 
and  other  charges  the  cost  of  coal  at  Clifton  would  be  2s.  a  ton  less  than 
at  Colwick.     The  station  was  not  a  scheme  for  the  East  Midlands,  but 
for  Nottingliam  alone.      It  was  so  planned,  however,  that  it  could  be 
added  to.  section  by  section,  so  as  to  be  able  to  meet  the  needs  of  the  larger 
area,  and  to  make  it  a  super-power  station.     What  was  proposed  was  to 
erect  the  first  stage  of  the  first  section,  which  provided  for  2^\000  kw. 
The  estimated  cost  of  the  first  stage  was  £7,>^».0W,  or  £27-5  per  kw.     It 
was  projiosed  to  shut  do^^^l  the  Talbot-street  station  as  soon  as  the  new 
station  was  n>ady  and  to  use  it  as  a  sub-station.     If  consent  were  given 
work  could  be  started  on  the  new  station  in  a  fortnight. 

Mr.  Lee  strongly  supported  the  Corporations  case  on  behalf  of  the 
associated  Corporations.  He  said  that  the  scheme  formed  an  essential 
part  of  tile  ))lans  of  the  other  Corporations. 

After  the  Town  Clerk  and  Mr.  Macmoran  had  summed  up  their  resi^ec- 
tive  cases,  the  inquiry  closed.  Sir  John  Snell  announcing  that  the  Com- 
missioners would  give  their  decision  later. 
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In  our  last  is.svio  wo  Rave  particulars  of  throe  additional  districts,  the  we  Kivc  a  inaj)  of  the  I^uidon  and  '  our 

Lon(lr)ii  and    Home  Counties,  the  Mersey  and  W.  Lancashire,  and  the  readers  may  soe  at  a  t'lan.-.-  th.-  Ui.i .:. 


Electricity  Supply  Reorganisation. 

The  following  memorandum  has  been  jji-epared  by  the  Electricity 
'Commission  for  the  guidance  of  bodies  or  persons  desiring  to  submit  a 
•echeme  for  effecting  an  improvement  in  the  organisation  of  the  supply 
■of  electricity  in  a  district,  and  indicates  the  heads  under  which  proposals 
^should  (if  possible)  be  formulated  and  the  particulars  which  should  be 
given  in  support  thereof.  The  scheme  should  contain  proposals  under 
.the  following  heads  : — 

Admixistkatiox. 

1-  The  modifications  (if  any)  in  the  district  provisionally  determined 
by  the  Commissioners,  described  in  terms  of  Local  Government  Boun- 
•daries. 

2.  A  description  of  the  proposed  constitution  of  a  Joint  Electricity 
Authority  :  (a)  the  number  of  representatives  on  the  authority,  [b)  basis 
■of  representation,  (c)  method  of  election,  (d)  tenure  of  office,  (e)  dis- 
^jualihcation,  (/)  method  of  filling  casual  vacancies,  (g)  appointment  of 
<;hairman,  (h)  proceedings  at  meetings  and  (/)  other  incidental  matters. 

■5.  The  method  of  delegation  (if  any)  to  Cotnmittees  of  the  authority. 

•1.  A  description  of  the  powers  to  be  exercised  by  the  authority  as  to 
the  generation  and  supply  of  electricity,  anil,  in  particular,  the  proposals 
in  regard  to  :  («)  mode  of  exercise  of  powers  ;  [b)  the  transfer  of  existing 


undertakings  (in  whole  or  in  part)  to  the  authority,  and  the  terms  of  any 
such  proposed  transfer;  (c)  nature  of  the  control  to  be  exervisod  over 
"eneirtin"  stations  and  main  tn\nsmissiou  lines  not  transfemni  to  the 
authoritv";  (d)  method  of  dealing  with  the  purvhaso  powers  of  Local 
authorities  in  the  district  ;  (. )  the  natun>  of  the  relati^niship  betwt^on  the 
authoritv  and  authorised  distributors  j\*  n>garxls  standardisjvtion  of 
system  inethods  of  charge  to  consumers,  and  otherwiso  :  (f)  distribuUon 
iii  areas  within  the  district  not  forming  part  of  the  arva  of  supply  of  any 
authorised  distributoi-s  ;  and  (7)  any  other  matter  to  be  uieluded  in  the 
Order  to  be  made  by  the  Commissioners. 
Technical. 

5.  A  ceneral  description  of  the  system  of  supply  to  be  adopted,  i.f., 
frequency,  main  transmission  pressure.  Uval  secondary  transmission 
l)i-essuiv"and  a  schedule  of  sizes  of  main  transmission  cables  or  lines. 

I)  The  arrancements  proposed  jvs  n^gards  existing  generating  stations, 
indicatimr  I'l)  those  proposed  to  be  utilised  in  conjunction  with  a  new 
capital  station  or  stations,  and  any  proposed  extensions  at  such  stations, 
and  (/')  those  proposed  to  be  discanled  and  the  arrangements  under  which 
thev  will  Iv  shut  down. 

t"   Proposals  for  anv  new  iieiierating  station  or  stations. 

8.  Proposals  in  roiiiinl  to  any  works  constructed,  or  to  be  constructed. 
by  the  Minister  of  transport  "imder  sec.  IS  of  the  Act  of  1919. 
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9.  Proposals  in  regard  to  any  existing  generating  station  used  solely 
for  (fl)  railways,  or  (6)  tramways. 

10.  Proposals  in  regard  to  supply  to  railway  companies  for  traction. 

11.  Proposals(if  any) for  the  utilisation  of  the  water  power  resources. 

FiXANCIAL. 

12.  A  description  of  the  financial  provisions  to  be  inserted  in  the 
Order,  including  powers  to  borrow,  methods  of  raising  money  and  the 
security  on  which  money  is  to  be  raised,  application  of  moneys  borrowed 
and  of  revenue,  and  method  of  disposing  of  surplus  or  meeting  deficiency 
on  revenue  account. 

13.  The  nature  of  the  financial  asssitance  to  be  given  by  any  County 
Council,  Local  Authority  or  Company  (if  so  authorised). 

Statistics. 
Particulars  should  be  supplied  as  follows  : — 

(a)  Statistics  of  present  plant  installed  (including  extensions  author- 
ised), maximum  demand  in  kilowatts,  output  in  units,  and  prospective 
demand  and  output  five  and  10  years  hence  respectively  ;  such  statistics 
also  to  be  shown  diagrammatically. 

(b)  The  potentialities  of  the  district  in  regard  to  supply  for  power, 
traction,  agriculture,  domestic  and  general  purposes. 

(c)  Tables  showing  present  coal  consumption  per  unit  generated  at 
each  of  the  existing  generating  stations,  together  with  the  average  con- 
sumption for  all  the  stations  ;  also  the  estimated  average  consumption 
in  future  years,  and  the  total  tonnage  estimated  to  be  saved  as  a  conse- 
quence of  the  operation  of  the  scheme. 

(d)  A  map  on  the  scale  of  1  in.  to  the  mile,  showing  the  generating 
stations  proposed  to  be  retained  and  those  to  be  discarded,  the  approxi- 
mate position  of  new  stations  contemplated,  and  the  general  direction 
of  main  transmission  lines,  differentiating  between  uhderground  cables 
and  overhead  lines,  and  between  those  existing  and  those  proposed ;  also 
the  approximate  position  of  the  larger  sub-stations  proposed. 

(e)  A  general  description  of  any  new  generating  station  or  stations 
proposed. 

(/)  Estimates  of  capital  expenditure,  (a)  for  immediate  requirements 
within,  say,  the  first  five  years,  (6)  within  the  next  quinquennial  period, 
and  (c)  within  such  further  period  (if  any)  as  may  be  necessary  to  com- 
plete the  scheme. 

(g)  Estimates  of  (a)  revenue  obtainable,  (6)  working  costs  under  main 
heads,  (c)  capital  charges,  and  (d)  available  surplus;  together  with  a 
forecast  of  the  average  charge  for  bulk  supplies  at  each  of  the  stages 
mentioned  in  the  last-mentioned  paragraph. 

{h}  Financial  statistics  with  regard  to  existing  undertakings,  showing 
in  particular  the  generating  costs  for  the  last  completed  year. 

The  scheme  should  be  printed  and  accompanied  by  a  list  of  the  au- 
thorised undertakers,  county  councils,  local  authorities  and  others 
supporting  the  scheme.  Twelve  copies  of  the  scheme  and  particulars 
should  be  lodged  with  the  Secretary  of  the  Commission. 


G.M.I.  Magnetos, 

In  a  pamphlet  recently  issued  by  the  General  Electric  Company,  Ltd., 
details  are  given  of  the  construction  of  the  C.  M.  I.  magnetos.  These 
are  made  in  both  four  and  six  cylinder  types,  and  large  numbers  have 
been  used  with  great  success  on  motor  cars  of  all  sizes,  on  motor  omni- 
buses and  on  heavy  lorries.  The  contact  breaker  is  of  standard  con- 
struction. The  contacts  are  made  of  an  alloy  of  75  per  cent,  platinum 
and  25  per  cent,  iridium,  this  ^^roportion  having  been  found  to  be  the 
best  for  long  life  and  low  contact  resistance.  The  condensers  are  of 
mica  interleaved  with  tin  foil.  Each  condenser  before  being  assembled 
into  the  armature  is  carefully  tested  on  a  5C0-volt  alternating-current 


A    Tyi'Kal   C..M.L    Mac;neto. 

circuit.  The  Held  magnets  are  of  special  composition,  and  retain  their 
magnetism  througliout  a  moat  arduous  life.  It  is  claimed  tiiat  the 
manufacturing  resources  available  enable  an  aecunuilat(>d  knowledge 
of  permanent  magnet  manufacture  to  be  utilised  to  the  best  advantage 
in  the  manufacture  of  the  C.  M.  1.  magneto.  The  ebonite  and  stabilitc 
parts  u.sed  are  manufactured  by  t  lie  conii)any  after  their  own  formujje. 
All  parts  are  extremely  well  linished,  and  are  made  between  very  fine 
limits,  so  that  there  is  no  difficulty  with  regard  to  intcrchangeability  of 
parte.  An  elaborate  system  of  routine  inspection  during  manufacture 
and  assembly  is  carried  out. 


Shop  Windo\^  Lighting. 

Most  large  towns  are  able  to  produce  examples  of  both  how  shop- 
lighting  should  and  how  it  should  not  be  done,  though  we  are  glad  to  say- 
the  number  in  the  former  class  is  increasing,  although  those  in  the  latter- 
class  are  still  distressingly  many.     Put  in  its  broadest  way  it  does  not- 

seem  to  be  realised 
that  efficient  lightings 
and  by  efficient  is- 
meant  lighting  which 
does  its  duty  properly 
and  does  not  cause  eye 
strain  to  the  onlooker, 
is  one  of  the  first  essen- 
tials of  good  sales- 
manship. ftS! 
One  of  the  many- 
ways  of  provi4ing 
illumination  of  this 
kind  is  by  the  use  of 
Holophane  window  re- 
flectors, an  example 
of  which  is  shown  in 
Fig.  1.  These  reflectors 
it  is  claimed  direct  the 
light  on  to  the  goods 
in  the  most  advantageous  way,  and  by  preventing  waste  give  a  more 
economical  and  better  light.  The  comparison  of  the  distribution^ob- 
tained  by  the  use  of  a  bare  lamp  and  using  the  same  lamp  in  a  Holophane 
reflector  is  given  in  Figs.  2  and  3.     Fig.  2  also  shows  in  a  striking  manner 


Fig.  1. 
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Fig.  3. 


amount  of  light  wasted  by  using  the  older  arrangement  in  an  average 
oix^p  window.  It  is,  of  course,  obvious  that  in  lighting  such  a  window 
the  light  source  should  be  so  arranged  as  not  to  be  visible  to  the  onlooker, 
and  that  the  window  should  stand  out  as  a  bright  picture  in  a  dark  frame. 


the 
shop 


Cable  Winding  Drum. 

The  London  Electric  Firm,  of  Croydon,  have  put  on  the  market  a 
cable-winding  drum,  which  carries  the  cable  used  in  connection  with 
a  three-i)hase  A.C.  motor  operated  mine  sinking  pump,  and  in  the 
example  shown  in  the  illustration  the  three  sets  of  slip-rings  and 
brushes  are  insulated  for  3,000  volts.  The  brush  gear  is  totally  enclosed 
and  weatherproof.  It  will  be  seen  that  the  rings  are  fixed  (the  incoming, 
cables  being  coupled  thereto),  while  the  brushes  revolve  with  the  drum, 


suitable  connecting  clamps  being  provided  for  a  th-ee-core  cable,  which  i» 
led  from  the  barrel  over  a  guide  pulley  to  the  pump.  The  drum  accom- 
modates a  long  length  of  heavy  cable,  and  is  spur-geaivd  to  give  easy- 
winding,  provision  being  made  to  prevent  rotation  wlien  desired.  The 
firm  also  n\ake  cable  druu\s  for  all  purposes,  including  spring  or  other 
automatically  wound  drums  for  cranes,  and  light  drum^  for  telephone 
cables,  &c. 
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Commercial     Topics. 

Catalogues  for.Riga. 

H.  M.  Consu  at  Riga  (Mr.  E.  F.  (Jablc)  intends  to  establish  at  the  Con- 
sulate a  collection  of  British  catalogues  and  trade  journals  for  inspection 
by  callers,  and  distribution  among  local  traders.  British  firms,  who  are 
interested  in  the  matter  are  accordingly  invited  to  forward  a  copy  of  any 
catalogues  or  other  trade  literature  (in  English  or  German)  they  have 
issued  and,  if  desired,  small  samples  of  their  products,  direct  to  tho 
British  Consulate,  Riga,  for  inclusion  in  the  collection. 

*  *  *  * 

Electrical  Supplies  in  British  East  Africa. 

H.M.  Trade  Commissioner  in  Nairobi,  East  Africa,  reports  that  thcie 
is  a  reasonably  good  demand  in  that  country  for  small  electrical  power 
sets  with  battery.  One  popular  make,  of  American  manufacture,  has  a 
power  of  J  kw.,  with  a  battery  of  cells  of  <)0  ampere-hours  capacity,  and 
retails  at  2,000  rupees  (10  rupees  =  £l).  Another  quoted  c.i.f.  Nairobi 
at  1,800  rupees,  has  a  paraffin  air-cooled  engine  and  generator  of 
1-5  kw.  with  10  cells  of  two  capacities,  90  and  180  ampere  hours  respec- 
tively, control  panel,  and  an  arrangement  whereby  the  engine  can,  when 
desired,  supply  power  direct  instead  of  generating  current. 

*  *   •      *         * 

Belgian  Tariff  Charges. 

By  the  Belgian  Law  of  June  10  new,  and  in  most  cases  increased, 

tariff  duties  were  imposed  for  one  year.      On  machine  belting  of  leather 

or  rubber  the  duty  is  30  fr.  per  100  kilog.,  on  aluminium  machines  and 

implements  40  f  r.,'iron  and  steel  machines  and  tools,  4  fr.,  and  on  cast-iron 

machines   and    tools    2  fr.    per    100  kilog.     Scientific    instruments    and 

unmanufactured    copper,    nickel    and    aluminium    are    admitted    free. 

Component  parts  of  machines  are  dutiable  as  machines,  and  electric, 

submarine  and  underground  cables  and  railway  and  tramway  carriages 

arc  classed  as  machines. 

*         *         *         * 

Porcelain  Insulators  for  U.S.A. 

The  Department  of  Overseas  Trade  states  that  it  has  received  from 
the  office  of  H.M.  Consul-General  at  Boston  samples  of  three  types  of 
porcelain  insulators  of  small  size  used  in  the  bases  of  electric  bulb  fittings, 
which  are  required  by  a  firm  in  Massachusetts.  It  is  stated  that  50 
million  of  these  articles  in  assorted  types  according  to  the  specimens 
are  required,  and  that  early  delivery  is  of  importance.  The  colour  is 
immaterial  so  long  as  the  type  is  the  same.  British  firms  interested  in 
the  inquiry  can  obtain  address  of  the  firm  from  the  Department,  35, 
Old  Queen-street,  S.W.I. 

^  H:  *  * 

British  Manufactures  in  South  Africa. 

The  South  African  As.sociation  of  British  Manufacturers  and  their 
Agents  was  recently  formed  in  Johannesburg  for  safeguarding  the  interest? 
of  United  Kingdom  manufacturers  in  South  Africa,  and  generally  of 
promoting  British  trade  interests  in  the  Union.  Atpresent  the  only  office 
is  in  Johannesburg,  but  it  is  proposed  to  open  a  branch  at  Cape  Town 
and  also  to  form  a  considerable  number  of  trade  sections.  Membership 
is  confined  to  United  Kingdom  manufacturers  and  their  South  African 
agents.  The  Secretary  is  Mr.  B.  Silcock,  Goldfields  Building,  Eloff-street 
(P.O.  Box  5,644),  Johannesburg. 

*         *         *         * 

The  Chinese  Market  for  Electrical  Supplies. 

Notwithstanding  political  ami  otiicr  troubles  important  industrial 
developments  are  reported  to  be  taking  place  in  various  parts  of  China. 
According  to  the  "  China  Mail,"  there  has  been  a  remarkable  increase 
in  the  imports  of  electrical  machinery  and  apparatus  into  South  China, 
principally  through  the  agency  of  Hong  Kong  firms.  One  firm  (Messrs. 
Gerin,  Druard  &  Company)  is  reported  to  have  sold  several  Westinghouse 
motors,  transformers,  small  generating  sets,  switchboards,  fans,  lamps, 
&e.  There  ajjpears  to  be  a  great  demand  for  small  electric  fans,  lamps, 
electric  irons,  cooking  apparatus,  heaters,  coffee  percolators  and  storage 
batteries,  The  Chinese  are  becoming  very  much  interested  in  electrical 
products,  and  shojis  are  constantly  springing  up  in  the  Colony  which  deal 
exclusively  in  these  articles.  We  hope,  therefore,  that  British  firms  will 
pay  closer  attention  to  the  great  possibilities  of  the  China  market  and 
make  preparations  for  meeting  the  ^.rowing  demand. 

The  Corporation  Tax.  , 

On  the  Rei^ort  stage  of  the  Finance  Bill  on  Tuesday  an  important 
concession  was  made  in  regard  to  the  incidence  of  the  new  Corporation 
Ta.x.  A  clause  was  inserted  to  provide  that  "  this  part  of  the  Act  shall 
not  during  the  period  of  Jan.  1,  1920,  and  Dec.  31,  1922,  apply  to  the 
I)rofits  of  a  company  which  carries  on  wholly  in  the  United  Kingdom 
any  gas,  water,  electricity,  tramway,  hydraulic  power,  canal,  or  railway 
undertaking,  and  which  by,  or  by  virtue  of  any  Act  is  precluded  either 
from  charging  any  higher  price  or  from  distributing  any  higher  rate  of 
dividend  than  that  authorised  by  or  by  virtue  of  the  Act." 

An  unsuccessful  attempt  was  made  by  Mr.  Geo.  Balfour  to  exempt 
English  companies  operating  ])ublic  utility  i)roj)erties  abroad  from  the 
tax.  The  profits  of  subsidiary  companies  \vill  be  treated  as  those  of 
the  principal  company  if  the  latter  so  desire,  and  the  subsidiary  company 
will  not  be  separately  assessed. 

for  this  part  of  the  tax  a  company  is  defined  as  "  any  body  corporate 
so  constituted  that  the  liability  of  its  members  is  limited,  but  does  not 
include  a  company  whose  assets  consist  wholly  of  stock  or  other  secu- 
rities issued  by  any  public  authority  and  formally  held  by  the  person  by 
whom  the  company  was  formed." 


Electricity  Supply. 

Oban'  Town  Council  has  increased  the  charges  for  electric  current  a» 
from  the  loth  prox. 

Bridgwater  Council  has  decided  to  adopt  electric  lighting  at  the 
Town  Hall  and  Municipal  Buildings. 

A  sum  of  £12,.y)0  will  Ix;  exfH-nded  by  Bi;kv  St.  Edmixds Corporation. 
on  additional  generating  plant  and  mains. 

LoLGHBf»ROT«H  Corporation  has  fixed  the  salarj'  of  the  electrical 
engineer  (Mr.  R.  B.  I>;ach)  at  £.')<jO  {ier  annum. 

HoRN'SKY  Town  Council  has  received  sanction  to  Ixjrrow  £50,000  lo^ 

extensions  of  its  electric  supply  undertaking. 

Grimsby  Corporation  has  applied  for  sanction  to  borrow  £9/M)0  for 
the  purchase  of  six  electrically-driven  2-ton  vehicles. 

Maidstone  Corporation  has  been  authori.sed  to  borrow  £1,000  for  the 
purchase  of  heating  and  cooking  apparatus  to  be  let  on  hire. 

Carxfort.i  Urban  Council  is  negotiating  with  the  Thrialington- 
Colliery  Company  for  a  supply  of  electricity  for  public  lighting. 

Sanction  has  been  received  by  Burxley  Electricity  Committee  to 
borrow  £95,200  for  extensions  of  the  electric  supply  undertaking. 

Application  has  been  made  by  Spexbobocgh  Council  for  sanction  to 
borrow  £9,000  for  the  extension  of  the  electric  supply  cables  to  Moorend. 

Owing  to  the  poor  quality  of  gas  supplied  to  Oldham  cotton  mills 
last  winter  many  firms  are  adopting  electric  lighting  for  the  coining 

winter. 

The  Aloerley  &  Wilmslow  Electric  Supply  Co.,  Ltd.,  has  applied 
for  an  order  to  increass  the  maximum  charge  for  electric  current  from 
9d.  to  Is.  per  unit. 

HA.MMERSMira  (London)  Borough  Council  has  agreed  to  furnish  Chis- 
wick  Electricity  Supply  Corporation  with  an  additional  supply  of  elec- 
tricity in  bulk. 

Liverpool  City  Council  has  applied  for  authority  to  borrow  £115,000' 
for  additional  plant  for  the  Lister-drive  power  station  and  £2i-K3,000  for 
mains  extensions. 

The  Bury  (Lanes.)  Electricity  Committee  are  increasing  the  price  of 
electricity  from  October  by  20  per  cent,  for  lighting  and  powtr,  and  10 
per  cent,  for  tramways. 

Leicester  City  Council  decided  on  Tuesday  to  apply  for  sanction  to 
borrow  £723,000  for  the  erection  and  equipment  of  a  new  generating 
station  on  the  Freemen's  Meadow  site. 

Penzaxce  Corporation  has  lodged  an  objection  to  the  application  of- 
Edmundsons  Electricity  Corporation  for  power  to  increase  the  maximum 
charge  for  electric  current  to  Is.  2d.  a  unit. 

A  large  conger  eel,  which  got  into  the  force  pump  at  PLYMorTH  elec- 
tricity works  one  day  last  week,  is  reported  to  have  caused  a  failure  of 
the  electric  current  to  the  tramcars  for  an  hour. 

The  Northern  Counties  Electricity  Supply  Company  has  applied  to- 
Thirsk  Rural  Council  for  consent  to  change  the  system  of  supply  from- 
continuous  to  alternating  current  at  a  periodicity  of  40. 
P  Owing  to  the  high  cost  of  gas,  6s.  per  1,000.  Sabdex  (Lanes.)  Parish 
Councillias  decided  to  get  a  report  from  an  electrical  engineer  as  to  the 
possibility  of  utilising  local  water  power  for  generating  electric  current. 

The  conference  of  local  avihoritics  owning  electricity  undertakings  in- 
the  Greater  London  Area  have  appointed  Mr.  C.  H.  Woniingham, 
consulting  engineer,  to  prepare  a  scheme  for  the  London  and  Greater 
London  Electricity  area. 

An  application  is  being  made  by  R-vdcliffe  Council  for  sanction  to- 
borrow  £1,725  to  cover  their  share  of  the  cost  of  providing  the  necessary 
sub-station  and  equipment  for  the  the  inter-connection  of  the  systems  of- 
the  Lancashire  Electric  Power  Company  and  Bury  Corporation  at  the 
Radcliffe  electricity  works. 

Barnsley  Corporation  has  adopted  a  revised  scale  of  charges  for 
electric  current,  which  represents  an  average  advance  of  alx>ut  14  per 
cent.  Tlie  new  scale  is  a  fiat  rate  of  8d.  jH-r  unit  for  jirivato  lighting, 
()-35d.  per  unit  for  theatres  and  cinemas,  and  3,Ul.  to  2d.  jx>r  unit  for 
mall  power  consumers  and  2d.  per  unit,  cooking  and  heating. 

A  conference  of  representatives  of  the  Torqvay  Town  Council,  and  the 
Councils  at  Paignton,  Newton  Abbot  and  Teignmouth  has  approved- 
a  scheme  for  tlie  supplv  of  electricity  in  bulk  to  the  district.  The 
scheme  has  been  prepared  by  Mr.  H.  F.  Woods.  boRnigh  electrical  engineer 
of  Torquay,  and  the  estimated  cost  of  the  proposed  station  is  £230.(.>00. 

Grvvesend  Council  has  obtained  sanction  to  a  loan  of  £25.000  for 
extensions  of  the  elcctricitv  untlcrtakiuii.  Owing  to  ren-ent  demands 
for  elcctricitv  supplv  (including  700  kw.  by  W.  T.  Henleys  Telegraph 
\\orks  Companv  and  50  kw.  bv  the  Thames  Metal  Company)  it  has  been 
decided  to  install  another  generating  set  of  2,000  kw.,  in  addition  to  the 
set  on  oixler. 

^  The  accounts  of  the  Wolverhampton  electricity  department  for  the 
vear  ended  March  31,  show  a  gross  profit  of  £53.435.  After  paying: 
interest  (114.70S)  and  providing  £24.541  for  repayment  of  capital  the 
net  profit  is  £14,lSti.  The  total  revenue  was  £147.4(i2.  compared  with 
£171.278  last  year,  the  falling  off  being  due  to  the  dimmisheddemandi 
from  large  munition  works. 


144 


THE  ELECTRICIAN. 


July  30,  1920. 


All  the  unskilled  labourers  at  the  Newport  (Mon.)  electricity  works 
came  out  on  strike  on  Tuesday  evening.  Tliere  was  no  light  or  power 
available  for  general  use,  but  arrangements  were  made  for  the  suj^jjly  to 
Jiosj)itals. 

Rochdale  Electricity  Committee  consider  the  proposed  Scale  of  Salary 
IxcREAi3E  of  the  National  Joint  Board,  as  well  as  conditions  of  employ- 
ment and  holidays  for  technical  members  of  staffs  of  electricity  under- 
takings to  be  exhorbitant,  and  their  protest  against  the  scale  is  beincr 
sent  to  all  undertakings  represented  on  the  Lancashire  and  Cheshire 
Federation  of  Authorities. 

Messrs.  D.  R.  Llewellyn  and  H.  Seymour  Berry  recently  acquired 
the  mineral  area  underlying  the  Aberpergwm  estate  in  the  Glyn  Neath 
and  Dulais  Valleys,  including  a  number  of  collieries.  It  is  proposed  to 
utilise  the  present  jiower  station  at  Aberpergwm  for  .Supplying  power 
to  the  WHOLE  UNDERTAKING  and  to  make  it  a  central  station  for  the 
whole  of  the  collieries. 

The  income  of  the  Yarmouth  Electricity  Department  for  the  year 
ended  March  31  was  £40,4(U  (comjjared  with  £24,272  in  1918-19),  and 
working  expenses,  including  depreciation,  were  £31,895  (£19,915). 
Interest,  sinking  fund  and  income  tax  required  £9,276  (£6,487),  discounts 
and  rebate  amounted  to  £951  (£687),  the  net  result  being  a  deficit  of 
£1,661  (£2,817).  Maximum  demand  was  1,518  kw.  Units  generated 
were  2,332,724  and  sold  1,949,877. 

X/ANc.ister  Corporation  are  supporting  resolutions  from  the  Incor- 
,porated  Municipal  Electrical  Association  expressing  the  view  that  no 
efficient  progress  can  be  made  by  Joint  Electricity  Authorities 
formed  under  the  Electricity  (Supply)  Act  of  1919,  unless  there  are 
■incorporated  in  the  scheme  satisfactory  financial  arrangements.  There- 
fore, it  is  of  paramount  importance  that  the  financial  clauses  of  the  1920 
Bill  be  passed  into  law  at  the  earliest  possible  date. 

The  aTjcoun'ts  of  the  Paisley  electricity  department  were  submitted 

•to  the   Corporation  last   week  and  showed  a  credit   balance   of  £746. 

Treasurer  MacKean  said  the  result  was  due  to  good  management  and 

reflected  credit  -on  the  convener  of  the  Committee,  Bailie  Glasgow,  and 

Mr.  Blair  Smith,  the  manager.      The  rates  for  electricity  were  too  high, 

but  he  could  not  promise  any  reduction  this  year.     The  question  as  to 

'-bow  industries  were  to  continue  to  prosper  with  coal  at  such  a  famine 

..price  was  a  serious  one.     The  surplus  on  last  year's  working  would  form 

.  a  working  capital  account  for  the  department. 

The  East  Midlands  District  Council  for  the  Electricity  Supply 
Industry  (No.  7  district)  has  been  enlarged  to  28  (14  representatives  of 
•  employers  and  14  of  employees)  by  the  inclusion  of  Burton-on-Trent  and 
;<Mansfield.  In  fixing  the  rates  and  conditions  the  area  was  divided  into 
.two  grades.  Undertakings  of  over  5,000  kw.  are  in  one  class  and  those 
•under  in  the  second.  The  draft  of  the  rates  and  conditions  has  been 
sent  to  the  National  Industrial  Council  for  approval,  and  will,  it  is 
■expected,  come  into  operation  as  from  Aug.  1.  An  "  Anamolies " 
'Committee  has  also  been  appointed. 

Beckenham  electricity  department  sold  1,224,433  units  of  energy 
during  the  year  ended  March,  compared  with  959,000  in  1919.  The 
deficit  was  £5,000,  although  a  loss  of  £8,000  was  anticipated.  There  was 
a  gross  profit  of  £3,141,  and  the  receipts  from  the  sale  of  free  wiring 
installations  were  £1,128.  The  interest  and  .sinking  fund  charges  were 
responsible  for  the  deficit.  The  total  capital  debt  is  £162,000,  but  more 
than  half  (£94,000)  has  been  repaid.  There  is  an  increasing  demand 
for  electricity,  and  a  good  number  of  new  consumers  were  connected 
during  the  past  year. 

We  are  glad  to  see  that  the  Incorporated  Municipal  Electrical  Asso- 
ciation has  sent  a  formal  letter  of  Prote^st  to  Wrexham  Corporation 
against  the  proposal  to  appoint  a  borough  electrical  engineer  at  a  salary 
of  £450  a  year.     We  referred  to  this  matter  in  our  issue  of  July  2. 

A  local  inquiry  was  held  on  Tuesday  into  the  a))plication  of  the  Council 
for  sanction  to  l)orrow  £17,260  for  the  electricity  undertaking.  Evidence 
in  suj)port  of  the  application  having  been  given,  the  inspector  (Col. 
Ekin)  said  he  thought  that  the  Corporation  had  made  out  their  case, 
especially  iir  regard  to  the  in-ovision  of  a  new  boiler. 

Steps  are  being  taken  to  establish  electricity  works  at  Sudbury  for 
the  purpose  of  supplying  current  for  public  and  i)rivate  lighting  and 
power,  and  at  a  meeting  of  tradesmen  on  Friday,  over  which  the  Mayor 
(Aid.  H.  Alston)  presided,  the  project  received  unanimous  sujtport.  Mr. 
Napier  Prentice,  A.I.E.E.,  attended,  and  said  cheap  power  was  essential 
if  they  were  to  carry  on  their  i)rescnt  industries  with  success.  In  the  i)ast 
the  want  of  electric  ])ower  had  diiven  many  industries  to  the  north. 
Given  the  goodwill  of  the  to\viis])e(>i)lc.  the  scheme  Avoiild  prove  a  ureat 
success.  Mr.  C.  H.  Wordingham,  a  past  president 'bf  the  I.E.E.,' sup- 
ported the  movement,  and  said  that  in  competition  electricity  would  win 
every  time  on  its  merits. 

For  the  year  ended  March  31  the  gross  income  of  theHAMPSTEAD  Borough 
Coujicil  electricity  dci)artment  was  £123,752,  and  after  meeting  all 
charges  (£81 ,464),  the  gross  profit  was  £42,288.  Interest  and  n-pavment 
of  principal  ab.sorl)cd  £29,325,  leaving  a  net  profit  of  £12.963.  This  sum 
has  been  employed  in  wijjing  out  last  year's  deficit  of  £3,821,  in  con- 
tributing £6,081  towards  j)urchase  of  meters  and  new  services,  and  in 
writing  down  investments  to  market  value,  leaving  £551  to  be  carried 
forward.  Units  generaled  were  7,484,600  (5,()76,420),  and  sold  to 
private  consumers  5,102.648  (3,946.(179)  ;  there  are  10,312  consumers 
(9,036)  and  the  load  factor  was  2()-7!>  (2()(t9)  per  cent.  :  total  cost  per 
-unit  sold  was  4-44d.  (4-64d.),  and  total  income  4-98d.  (3'95d.). 


Electric  Traction, 

King's  Lynn  C^orporation  has  been  authorised  to  borrow  money  for 
the  purchase  of  two  electric  vehicles. 

Liverpool  Corporation  has  been  authorised  to  borrow  £18,.350  for  the 
purchase  of  the  Liverpool  and  Prescot  light  railway. 

An  inquiry  was  held  at  Wallasey  last  week  into  the  application  of  the 
Council  for  sanction  to  borrow  £2,976  for  the  purchase  of  two  electric 
vehicles. 

Successful  trial  trips  have  been  made  on  Shepherd' .9  Bush-Ealing 
extension  of  the  Central  London  Railway,  and  it  will  be  opened  for 
traffic  on  Monday.  A  full  descrijjtion  of  the  equiiiment  will  appear  in 
The  Electrician  for  August  6 

Newport  (^lon.)  Tramways  Committee  recommend  that  the  wages 
of  all  male  employees  over  21  years  of  age  on  the  traffic  staff  be  increased 
by  Id.  Tpev  hour  from  the  1st  inst. 

Middlesbrough  Cori^oration  is  asking  the  Ministry  of  Health-  lor 
sanction  to  issue  £1,2.50,000  stock,  of  which  £150,000  is  for  the  purchase 
of  the  tramways,  and  £22,100  for  the  electrical  traiisporter  bridge. 

Sunderland  electricity  deiiartment  will  purchase  two  3i-ton  electric 
battery  vehicles  for  conveying  coal  and  ashe^.  It  is  anticipated  that  a 
saving  of  about  £1,500  per  annum  will  be  effected  on  the  present  cost  of 
carting. 

The  London  County  Council  has  decided  to  apply  to  the  Mnistry 
of  Transport  for  sanction  to  make  variations  in  the  statutory  tramway 
fare  limits.  The  average  distance  for  a  ]ienny  will  now  be  three-fifths 
of  a  mile,  against  one  mile  and  one-fifth  at  present  and  two  miles  in  1917. 
For  2d.  a  passenger  will  be  carried  I'S  miles,  against  2o  miles  now  and 
4.V  miles  three  years  ago.  In  regard  to  workmen's  fares  a  2d.  return  for 
three  sectioiLs  will  approximate  to  3-6  miles  total  journey,  and  a  4d. 
return  will  cover  a  7-2  total  journey.  It  was  also  announced  that  in  con- 
sequence of  the  tramways  deficit  the  special  County  Rate  will'go  up  by  2  Jd^ 

As  the  outcome  of  the  recent  deijutation  from  the  L.C.C.  to  the  Minister 
of  TransiJort  it  is  announced  that  the  Minister  arranged  a  conference 
between  representatives  of  the  L.C.C.  of  the  Underground  group  of 
companies  to  discuss  the  relationship  between  the  London  County  Council 
tramways  and  the  other  forms  of  London  traffic,  with  the  object  of 
Co-ore iNATiNG  and  Improving  Transport  Facilities  in  London.  As 
a  result  of  the  conference  it  was  decided  to  set  up  a  committee  on.  which 
representatives  of  both  sides  will  sit,  with  the  object  of  discussing  the 
subject  in  its  widest  aspect.  Sir  Alex.  Gibb,  who  has  acted  as  chairman 
of  the  Technical  Sub-Committee  of  the  Advisory  Committee  on  London 
Traffic,  will  act  as  chairman  of  the  new  committee. 

A  second  report  on  transport  facilities  in  Edinburgh  and  Leith  and 
on  the  conversion  of  the  cable  lines  to  electric  traction  has  been  pre- 
pared by  Mr.  R.  S.  Pilcher,  manager  of  the  Edinburgh  tramways.  The 
proposed  scheme  of  electrification  will  require  £695,700,  and  this  will  be 
expended  in  three  or  four  years.  The  dominating  factor  regarding 
the  futiu'e  mode  of  transit  between  Edinburgh  and  Leith  is  to  be  found 
at  Pilrig,  and  througli  running  facilities  between  Leith  and  Edinburgh 
should  now  be  provided  by  the  same  form  of  traction.  Hitherto  over 
seven  million  passengers  per  annum  changed  from  one  vehicle  to  another, 
and  any  future  system  of  transport  must  provide  between  these  two 
communities  through  facilities.  The  Leith  tramway's  are  in  good  con- 
dition, the  traffic  is  heavy,  and  the  cars,  which  have  a  larger  seating 
capacity  than  'buses,  can  be  run  cheaper  per  car  mile.  In  those  circum' 
stances  there  should  not  raise  the  question  of  discontinuing  the  operation 
of  the  tramways,  or  of  permitting  a  motor  bus  system  to  compete.  As 
the  connection  between  Leith  and  Edinburgh  must  be  bj'  means  of 
electric  traction,  and  the  first  section  of  the  tramways  to  be  converted- 
should  be  the  Pilrig  to  Liberton  route,  and  for  the  same  reasons  it  will  be 
absolutely  m'cessary  to  provide  through-running  over  an  electric  tram- 
way rumiing  from  Joppa  to  Waterloo-place. 

The  motor  omnibuses  in  Edinburgh  seat  32  passengers  and  cost  21-41d.- 
for  working  ex])enses,  whereas  electric  cars  to  seat  52  passengers  could  be 
operated  at  1812d.  per  car  mile.  Taking  account  of  "'  rush  traffic 
periods,"  Mr.  Pilcher's  estimate  of  the  total  operating  costs  is  as  follows  y 
■ — Electric  cars,  20-33d.  per  car  mile  ;  motor  "buses,  23-29d.  j)er  bus  mile. 
These  figures  are  confirmed  by  all  municipal  authorities  operating  both 
electric  ears  and  motor  buses.  The  motor  "bus  has  the  advantage  of 
Ijeing  an  independent  unit ;  it  is  not  dependent  upon  other  vehicles, 
such  as  tramcars.  where  the  speed  of  the  lowest  becomes  the  speed  of  the 
wKoIe  service.  The  bus  also  has  the  'advantage  of  being  able  to  draw  up 
to  the  side  of  the  ])avemcnt,  whereas  passengers  have  to  cross  half  the 
street  to  reach  the  tramcar,  and  further  the  bus  is  not  confined  to  par- 
ticular str(>ets,  and  can  be  diverted  in  case  of  street  blockage.  The 
mobility  of  the  bus  is  perhaps  one  of  its  greatest  features  ;  it  can  create 
traffic  by  its  mobility;  a  route  may  be  tested,  varied,  and,  if  not  re- 
miuierative,  can  be  abandoned.  On  the  other  hand,  the  bus  suffers 
.serious  disadvantages  compaivd  with  a  modern  electric  ear.  The  cost 
of  operation  jier  passenger  carried  is  distinctly  in  favour  of  the  electric 
car.  The  limited  .seating  capacity  of  the  "bus  is  its  greatest  handicap. 
There  is  little  doubt  that  a  motor  vehicle  will  always  be  more  restricted 
in  its  i)assenger-caii'ving  capacity  than  a  vehicle  on  rails.  The  motor 
"bus  will  undoubtedly  be  .enlarged,  and  its  seating  capacity  increased, 
but  it  will  have  its  limits,  whereas  the  electric  car  can  be  made  much 
larger  without  nniterially  increasing  the  working  costs.  With  regard  to 
the  "  rush'"'  hours,  one  of  the  most  difficult  of  transport  problems,  -Mr. 
Pilcher  says  exi)erts  pronounce  in  favour  of  the  electric  car.  For  the 
main  lines  of  traffic,  where  the  i)assenger  traffic  is  assured  and  when-  it 
is  dense,  the  electric  car  will  be  used  ;  but  where  an  infrequent  service 
is  sufficient,  such  as  on  a  suburban  route,  or  wheiv  the  traffic  is  not  fully 
developed,    the    motor  "bus   will    Ix-   u.sed. 
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Miscellaneous. 

Mr.  F.  C.  M(:(^ii(nvii,  Scciclnrv  nl  ilic  Coimty  of  l>oiiilon  Electric  Supply 
■Company,  Ltd.,  Jias  been  presented  with  a  .silver  ro.se  bowl  and  salver  by 
the  staff  on  the  completion  of  21  years'  service  with  the  company.  Mr. 
McQuown  has,  therefore,  been  with  the  Company  during  the  period  of  its 
growth  and  extensive  developments. 

The  Edisw.an  .St.m'K  Association  CoNficKT  P.\kty,  under  the  direction 
of  Mr.  F.  H.  Holyday,  gave  selections  from  their  extensive  repertoire 
at  a  fete  and  pageant  given  on  Saturday  last  in  Bruce  Castle  Park, 
Tottenham,  in  aid  of  funds  for  the  extensif)n  of  the  Prince  of  Wales's 
Hosi)itaI.  The  afternoon  and  evening  performances  were  well  supported 
and  appreciated. 

We  regret  to  annuonce  the  death,  which  took  place  at  Glasgow  on  the 
22nd  inst.  of  Mr.  John  Stickl  Xkhol.son,  OM.E,  D.S.C,  Whit.  Sch., 
M.I.E.E.  Dr.  Nicholson,  who  was  only  40  years  of  age,  was  lecturer  in 
■electrical  engineering  at  (Glasgow  University  since  190(5,  and  during  the 
war  he  rendered  good  .service  in  connection  with  aeronautics  for  which 
he  received  the  honour  of  O.B.E. 

'  The  METRopoLiTAN-VifKERS  Ei.E(TRic'.\L  CoMPAXY,  Ltd.,  of  Trafford 
Park,  Manchester,  who.se  works  are  closed  from  the  23rd  inst.  until 
Tuesday  next,  opened  a  booking  office  in  the  works  for  their  employees. 
That  these  facilities  were  much  appreciated  is  proved  by  the  fact  that 
•the  takings  were  over  £2,()0().  Arrangements  were  made  for  two  special 
trains  from  the  Central  Station,  .Manchester,  to  Liverpool,  one  from 
Victoria  Station,  Manchester,  to  Fleetwood  ;  and  one  from  Victoria  to 
Blackpool.  The  bookings  to  Douglas  (LO.M.)  were  £1,050,  and  to 
Blackpool  £()C0. 

Pope's  Social  and  Entertainment  Club  held  their  first  sports  on 
the  17th  inst.  at  Gunnersbury  Park,  Acton  (by  kind  permission  of  Mrs. 
Leopold  de  Rothschild).  A  long  programme  of  events,  with  over  400 
entries,  was  most  successfully  carrietl  through.  At  the  close,  Mrs.  Pope 
presented  the  prizes  to  the  winners.  Mr.  Morris,  on  behalf  of  the  club, 
thanked  Mrs.  Pope,  for  whom  three  hearty  cheers  were  given.  Mrs. 
Pope  replied,  saying  that  she  hoped  thi.s  meeting  would  be  an  annual  one, 
and  congratulated  the  officials  on  the  splendid  way  in  which  the  sports 
had  been  organised.  The  St.  Pancras  Silver  Band  (Comrades  of  the 
Great  War)  played  selections  during  the  afternoon  and  in  the  evening 
for  dancing. 

One  of  the  greatest  difficulties  in  the  organisation  of  the  Machine 
Tool  and  Engineering  Exhibition  in  September  will  be  the  transport 
and  the  erection  o  f  the  exhibits.  In  the  course  of  14  days  at  least  3,000 
tons  of  machinery  will  have  to  be  delivered  at  Olympia  and  erected  in 
running  order,  and  the  Ministry  of  Trans])ort  has  promised  to  afford  every 
assistance  to  the  Machine  Tool  Trades  Association  to  ensure  speedy 
conveyance.  Six  entrances  will  be  used,  and  the  exhibits  will  be  labelled 
with  labels  in  six  different  colours  to  ensure  that  the  vehicles  carrying 
exhibitors'  machines  shall  enter  by  the  gate  appropriate  to  the  position 
in  the  hall  in  which  the  exhibits  are  to  be  installed.  It  is  impossible  to 
provide  overhead  travelling  cranes,  and  therefore  a  special  instalment  of 
cranes  and  lifting  devices  will  have  to  bo  arranged. 

This  month's  issue  of  the  "  Industrial  League  and  Council  Journal  " 
is  a  special  convention  number  and  emphasises  conclusively  that  the 
League  and  (,'ouncil  is  gradually  assuming  a  position  of  significant 
importance  among  the  various  industrial  educative  factors  of  this  country. 
In  an  article  entitled  "  Is  Democracy  Making  Good  ?  "  the  Rt.  Hon.  G. 
N.  Barnes,  M.P.,  severely  trounces  his  labour  colleagues.  "  The  Labour 
'  leader,'  "  he  says,  "  is  afraid  to  lead,  and  sometimes  he  is  even  afraid 
to  follow.  .  .  .  But  the  chief  yearning  of  the  British  Trade  Union 
'  leader '  is  for  conferences.  I  wonder  sometimes  if  the  rank  and  tile  of 
the  Trade  Unionists  will  ever  be  able  to  stop  these  machine-made 
fantastic  gatherings  for  fantastic  purposes  which  have  now  become  so 
common."  The  major  portion  of  the  "■  Journal,"  however,  is  taken  up 
with  the  report  of  the  two  days  Convention  held  at  Manchester.  The 
resume  of  the  discussions  which  took  place  there  typifies  the  com- 
prehensive conception  the  League  and  Council  holds  of  its  duty  towards 
all  i)hases  of  the  industrial  community  of  Great  Britain  in  relation  to 
its  activities  to  promote  industrial  harmony. 

Institution  Notes. 

The  autumn  meeting  of  the  Ikon  and  Steel  Institute  will  be  held  in 
CarditT  from  September  21  to  24th  next.  Papers  will  be  read,  and  various 
works  visited,  inclucUng  the  Dowlais  Cartlift'  Works  of  Messrs.  Guest. 
Keen  &  Nettlefolds,  and  the  Bute  Docks  ;  Alexandra  Docks,  Newport, 
Barry  Docks,  Ebbw  Vale  Steel,  Iron  and  Coal  Co.,  Ltd.,  works,  Chep  .tow 
Shipyards,  and  the  Margam  Iron  and  Steel  Works  of  Messrs.  Baldwins,  Ltd. 

A  Students'  Section  of  the  Soi  tu  Midland  Centre  of  the  Institu- 
tion ok  Electrical  Engineers  has  recently  been  formed,  and  full 
particulars  of  this  may  be  obtained  from  the  hon.  secretary,  Mr.  J. 
Wallis  Bailey  (14,  Carlyle-road,  ICdgbastoii,  Birmingham),  who  will  also 
be  plea.sed  to  hear  from  student  men\b(>rs  who  arc  ])rcj)ared  to  read  a 
Pajjer  during  the  session.  Tiie  first  session  will  open  on  Oct.  12,  1920, 
and  meetings  will  be  held  monthly  thereafter  during  the  session. 

The  Executive  Council  of  the  Electrical  Power  Engineers'  Asso- 
ciation have  resolved  to  raise  the  boycott  on|the  electricity  undertakings 
of  the  Yorkshire  Electric  Power  Company,  and  no  objections  will  now 
be  raised  to  engineers  accepting  positions  with  the  company.  The 
Council  also  expressed  its  satif/faction  with  the  decision  of  the  company 
to  apply  the  schedule  of  salaries  to  the  members  of  the  technical  staff 
in  the  service  of  the  company,  and  also  with  the  active  interest  shown 
hy  the  engineer  and  manager  of  the  comj)any  in*  connection  with  the 
National  Joint  Board, 


Imperial  and  Foreign  Notes. 

The  .S  )i  1,1  AiUK.vN  rjovt-rnfiient  will  [ti'^.-.-i  ^.iii  Ui>- t;lt.->.-trificattoo 
of  the  first  wction  of  the  railwayH  without  fit-lay. 

The  0\T\Riri  Government  will  not  take  ov.r  -  -  -  '  •  '-  '  trie 
radial  extensions  until  a  ('ommiUHUm,  to  bf.-  ap;.  .'ia« 

made  its  report  ;    and  after  that   only  if  any  iv  .  ,.,_:.    be 

taken  over  are  self-supporting. 

In  association  with  MessrH.  F.  Tate,  S.  Tate  and  \'.  I  ,  ...r.,,1  ^.•.  of 
Kairol ',  Briti.sh  F'ast  Africa,  Barimar,  Ltd.,  has  arrat  »in 

of  welding  factories  tf»  c(jver  German  East  Africa  as  ..ist 

Africa,  to  be  known  in  future  as  Kenia  Colony,  Ugand<s  Z<nukiMit  and 
Nyassaland. 

The  (iovemment  of  the  Uganda  Protectorate  invite  application.^  for  a 
concession  for  the  development  of  power  from  4,<;<;0  cA.  of  water  per 
second  from  a  portion  of  the  Rii>on  Fall,  on  the  Nile  ami  t!       '  '  :ia 

of  electricity  in  the  surrounding  dLstrict  and  to  the  towri  :ija 

and  Kampala,  &c.      Particulars  may  \m-  obtaitied  from  the  '■  .  - nta 

for  the  Colonies,  4,  .Millbank,  l^mdon,  S.W.  1,  to  whom  tenders  are  to 
be  delivered  by  Dec.  20. 


The  Boulogne  Chamber  of  Commerce  has  been  authorised  to  raise 
a  loan  for  31  million  francs  for  the  con.struction  of  an  underground  rail- 
way, connecting  the  Loubet  Dock  with  the  Nord  Railway. 

According  to  the  "  Manchester  Guardian  Commercial, "  the  Japanese 
Railway  Authorities  have  decided  to  ScasTrrcTE  Electric 
Tr.action  for  steam  on  all  lines.  A  bill  will  be  brought  forward  during 
the  present  session  of  the  Diet.  The  estimated  cost  of  the  scheme  is 
200,000,000  yen. 

By  the  General  Finance  Bill  the  French  Minlster  of  Public  Works 
is  authorised  to  grant  permission  ti  the  Southern  railways  to  pr«jceed 
with  the  Electrification  of  xheir  Systems  and  to  generate  the 
necessary  jjower  from  the  water  power^  of  the  Dordogne.  The  lines  to  be 
electrified  comprise  about  5,<J(J0  miles  of  the  Orleans,  Midi  and  P.L.JL 
systems. 

The  L.  M.  Ericsson  Telephone,  of  Sweden,  has  secured  a  contrai-t  for 
the  equipment  of  an  auto.matic  telephone  exchange  at  Rotterd.\M 
for  5,000  sub.scribers.  The  Dutch  State  Telegraphs  also  propose  to  erect 
a  long-distance  call  exchange  at  Rotterdam.  For  carrjing  out  this 
work  and  other  orders  a  subsidiary'  company  has  been  formed,  named 
the  Nederlandsche  Ericsson  Telefoon  Fabricken.  with  a  capital  of 
3,000,000fl.,  of  which  the  Swedish  company  will  hold  about  2.<nni.(MX'». 

Telegraph  and  Telephone  Notes. 

The  engineer-in-chief  of  the  New  Ze.aland  Government  Telegraph 
Department  is  coming  to  London  shortly  in  order  to  make  arrangements 
for  the  laying  of  a  submarine  cable  to  connect  the  North  and  South 
Islands  by  telephone.     The  cost  of  the  work  will  exceed  ilOO.DtO. 

At  Monday's  sitting  of  the  Select  Committee  on  Telephone  Charges, 
Mr.  Thos.  Holme,  manager  and  engineer  of  the  Hull  telephone  depart- 
ment, stated  that  the  Hull  Corporation  telephone  service  was  established 
under  the  powers  of  the  Telegraph  Act.  1S99.  In  190o-t)  the  capital  cost 
was  £28,  the  income  £4  4s.,  and  expenditure  £2  7s..  the  gross  pn.>tit  being 
£1  7s.,  and  the  percentage  of  gross  profit  to  capital  £i>  3s.  In  1913- 1* 
the  respective  figures  were  £IS,  £4  10s..  £2  4s..  £1  7s.  and  £!;>  79.  On 
May  ().  1914,  the  Corporation  purchased  from  the  Pl^sI  Oftice  the  ex- 
national  servic-e  in  tlie  Hull  area  for  £192.423.  and  the  Postmaster- 
General  granted  a  license  to  Dec.  31.  1932.  Under  the  license  the  Cor- 
poration paid  the  Post  Othce  10  percent. 

A  new  sea  distance  wireless  telephone  record  was  established  on 
Saturday,  when  the  passengere  on  board  the  C.P.O.S.  liner  "  Victorian." 
although  sei)arated  by  300  land  miles  and  I.00O  miles  of  sea.  wert^  abis 
to  enjoy  a  concert  given  by  the  Marconi  station  at  Chelmsford.  The 
concert  was  so  much  appreciated  by  the  passengers  that  Chelmsford 
was  asked  to  continue  them  daily  until  the  ship  rvaohed  Sydney.  Nova 
Scotia,  on  Tuesday.  Telephonic  communuation  between  Newfoimdland 
and  the  "  N'ictorian  "  was  established  on  Sunilay  over  a  ihstance  of  about 
(>■")()  miles,  when  prominent  officials  on  the  island,  including  Mr.  R.  A. 
S(^uires.  the  Premier  o{  Newfoundland,  exchanged  grvctiugs  with  the 
Empire  Press  Union  delegates  on  boanl  the  shiji. 

£clurational. 

Generous  gifts  continue  to  be  nu\de  for  University  Education.  Sir 
Jesse  Boot  has  given  £r>0.000  to  the  ]>roposed  new  university  at  Notting- 
ham— £30,000  for  building  and  £2vK0tH.)  for  a  chair  of  chemistry  ;  and  a 
gift  of  £15,000  has  been  made  to  Liverpool  University  by  Aid.  L.  S. 
Cohen. 

The  British  ThomsiMi- Houston  Company  proposes  to  establisli  two 
Engineering  Scholarships,  one  of  which  will  be  allotted  to  Cambridge 
University.  It  is  pri^)osed  to  select  from  the  engineering  graduates  of 
that  univei"sity  who  have  worked  with  the  firm  for  not  less  than  six 
months  a  scholar  who  will  lie  sent  to  their  American  associates,  the 
International  General  Electric  Company,  with  which  is  associated  the 
(.Jencral  Electric  Company  of  New  York.  The  company  projnises  to 
allow  for  the  stiulents  exjvnses  Sl.SOO  (abmit  £470^  in  gold,  and  after  a 
year's  study  in  America  he  will  be  exiHH-ted  to  ivtuni  to  the  British  com- 
jiany  strengthened  by  the  exi>erience  he  has  gained  on  the  other  side  of 
the  Atlantic. 
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Personal  and  Appointments. 

Dr.  W.  Mason  has  been  appointed  professor  of  engineering  at  Liverpool 
University. 

Dr.  R.  B.  Wheeler  has  been  elected  to  the  new  chair  of  fuel  technology 
at  Sheffield  University. 

Dundee  tramway  staff  have  presented  a  wallet  of  Treasury  notes  to 
Mr.  Menzies,  on  his  departure  to  become  tramway  manager  at  Kilmarnock. 

Mr.  T.  G.  Richardson,  manager  of  Colne  Corporation  light  railways, 
has  been  appointed  general  manager  of  the  West  Hartlepool  Corporation 
tramwa3's  and  omnibus  undertaking. 

Mr.  W.  G.  Turner,  chief  assistant  engineer  of  the  Newcastle  &  District 
Electric  Lighting  Company,  has  been  appointed  borough  electrical  engi- 
neer at  Southampton,  at  a  salary  of  £1.000  per  annum. 

Aylesbury  Council  has  ai)pointed  Mr.  C.  H.  Wordingham  as  con- 
sulting electrical  engineer.  Tlie  salary  of  Mr.  W.  A.  Turnbull,  borough 
electrical  engineer,  has  been  increased  from  £400  to  £485  j^er  annum  ; 
and  that  of  his  assistant,  Mr.  West,  from  £130  to  £1.55. 

In  recognition  of  his  work  during  the  war  as  Director-General  of  Ex- 
plosive Supplies,  Lord  Moulton  was  entertained  to  dinner  on  the  21st 
inst.  by  a  number  of  the  leading  chemists  and  chemical  technologists  of 
the  country  and  a  silver  loving  cup  was  presented  to  him  by  Dr.  Emil 
Mond. 

Mr.  J.  Higham,  B.Sc,  late  R.E.,  formerly  senior  lecturer  in  electro- 
technics  at  the  South  African  School  of  Mines  and  Technology  (University 
of  South  Africa),  and  Hon.  Secretary  to  the  South  African  Engineering 
Standards  Committee,  has  b?en  appointed  lecturer  in  electrotechnics 
at  the  University  of  Manchester. 

The  following  ajjpointments  have  been  made  by  the  Council  of  the 
University  College,  Swansea :  Prof.  C.  A.  Edwards,  D.Sc,  jDrofessor  of 
metallurgy ;  Mr.  J.  E.  Coates,  O.B.E.,M.Sc.,F.LC.,  professor  of  Chemistry; 
Mr.  E.  A.  Evans,  D.Sc,  A.R.C.S.,  professor  of  physics  ;  Lieut.-Col.  A.  R. 
Richardson,  D.S.O.,  B.Sc,  A.R.C.S.,  professor  of  mathematics. 

Mr.  E.  T.  Ruthven  Murray  has  resigned  his  appointment  as  general 
manager  and  engineer  to  the  North  Metropolitan  Electric  Power  Supply 
Company  to  engage  in  private  practice  as  a  consulting  engineer.  He 
continues  his  connection  with  (the  North  Metropolitan  Company  as 
construction  engineer.  His  address  will  still  be  Manor  House  Offices, 
Einsbury  Park,  N.4. 

Catalogues,  Price   Lists,  &c, 

Messrs.  Dalton  Downes  &  Company  have  issued  a  leaflet  containing 
particulars  of  the  "  Dainty  "  electric  suction  cleaner. 

A  nicely  printed  and  well  illustrated  catalogue  of  a.c.  squirrel-cage 
and  slip-ring  induction  motors  has  been  issued  by  the  British  Electric 
Plant  Company,  of  Glasgow.  Particulars  of  the  design  and  construc- 
tion of  several  standard  types  of  machine  are  given,  and  there  are  also 
tables  of  dimensions  and  output,  diagrams  of  connections,  shipping 
specifications  and  other  technical  data.  The  tables  are  in  the  metric 
system,  but  owing  to  the  uncertainty  at  the  date  of  going  to  press  no 
prices  are  included.  These  can,  however,  bs  obtained  on  application 
to  the  company. 

The  Electric  Lamp  Manufacturers'  Association  has  i:)repared  a  neat 
booklet  of  i()  pages  entitled  "  My  Electric  Home,"  which  should  prove 
very  effective  for  propaganda  jjurposes  by  electric  supply  authorities 
and  cl'ctrical  engineers.  Neatly  printed  in  colours  and  well  illustrated, 
the  pamphlet  points  out  in  concise  and  clear  language  the  advantages 
of  electric  lighting  in  the  various  parts  of  a  house,  and  also  shows  how 
electricity  may  be  used  for  heating,  cooking  and  other  domestic  purposes. 
The  Association  will  supi)ly  quantities  to  central  station  engineers  and 
electrical  contractors  for  canvassing,  and  for  circulation  in  their  dis- 
tricts among  prospective  consumers. 

Business  Items,  &c. 

The  works  and  offices  of  tiie  Bknmamin  Ele'jtric,  Ltd.,  are  closed 
from  the  30th  inst.  until  the  9th  prox.  for  the  annual  holidays. 

Wm.  Geo.  Parkes  and  .lohn  (XSulIivan,  electric  welders,  &c.,  trading  as 
Parkes  &  O'Sullivan,  at  Union-street,  Newport,  Mon.,  have  dissolved 
partnership.     Debts  by  Mr.  Parkes. 

Jas.  Copland  and  Wm.  Alex.  McGuire,  makers  and  repairers  of  electric 
motors  and  dynamos,  and  trading  as  the  Armature  Repair  Company,  at 
Llanrvvst-strcet,  l.,iverpool,  have  dissolved  partnership.  Debts  by  Mr. 
Copland,  who  continues. 

Messrs.  Clifford  Butler  and  Thomas  L.  Hancock,  electrical  engineers, 
&c.,  7  &  !),  St.  Peter's  Gate,  Nottingham,  trading  ai  Clifford,  Butler  & 
Company,  have  dissolved  partnership.  Debts  by  Mr.  Butler,  who 
continues  the  business. 

The  head  office  of  Messrs.  Newton  &  Wright,  Ltd.,  electro-medical 
instrument  makers,  has  been  removed  to  the  works  at  471-77,  Hornsey- 
road,  N.li»,  and  Messrs.  Allen  &  Hanburys,  who- take  over  the  electro- 
medical show-room  at  72,  Wigmore-street,  W.l,  arc  selling  agents  for 
the  firm  in  the  London  area. 

It  is  interesting  to  learn  that  the  engines  of  the  aerojjlanes  that  secured 
the  first  and  .second  places  in  the  Hendon  Aerial  Derry  (m  the  24th 
inst.  were  equi])ped  with  B.T.H.  magnetvis,  as  were  those  whieh  secured 
the  first  and  .second  i)laces  in  the  Udi)  Derby.  B.T.H.  magnetos  were 
also  fitted  on  ihv  R.34  and  on  the  a-rophim-s  whieh  si'cured  some  28  a-rial 
records. 


Tenders  Invited  and  Accepted. 

Fife  Education  Authority  invite  tenders  (by  Aug.  4)  for  electric 
lighting  and  other  work  at  the  Cowdenbeath  School. 

Manchester  Electricity  Committee  require  tenders  by  Aug.  6  for 
low-pressure  water  pipes,  supports,  &c.,  and  low-pressure  water  valves. 
Specification  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Tenders  are  invited  for  the  equipment  and  running  of  electricity  supply 
works  at  Cape  Coa^t  and  tramways  at  Coomassie  (Gold  Coast).  Further 
information  from  the  Secretary  for  Works,  Accra.  Tenders  to  the  Colo- 
nial Secretary,  Victoriaborg,  Accra,  by  Sept.  I. 

Grimsby  Corporation  invite  tenders  (by  August  12)  for  the  supply  and 
erection  of  two  water  tube  boilers,  with  economisers,  fans,  chimney,  &c., 
a  3,000  kw.  high  pressure  turbo-alternator  and  condenser  plant.  Speci- 
fications from  the  borough  electrical  engineer,  Lieut. -Col.  W.  A.  Vignoles. 

Tenders  are  invited  (by  Sspt.  7)  for  the  supply  to  the  Postmaster- 
General's  Department  of  the  Commonwe^vlth  of  Australia  of  telephones 
and  cable,  Schedules  1,(534  and  1,635.  Tender  forms  from  the  Office  of 
the  High  Commissioner,  Room  406,  Australia  House,  Strand,  W.C.  2. 

The  Salvage  Committee  of  the  city  of  Birmingham  invite  tenders  for 
the  supply  of  two  100  kw.  440-volts  d.c.  compound-wound  steam-drivea 
generating  sets,  w'ith  surface  condenser  and  switchboard.  Specifications 
from  the  superintendent,  Mr.  Jas.  Jackson,  Council  House,  Birmingham, 
to  whom  tenders  are  to  be  delivered  by  Sept.  L 

Manchester  Electricity  Committee  invite  tenders  for  supply  and 
erection  of  one  75-ton  and  one  15-ton  electric  crane  at  the  Barton  power 
station.  Specifications  from  the  Secretary,  Mr.  F.  E.  Hughes,  and 
further  particulars  may  be  obtained  from  the  chief  engineer  and  manager, 
Mr.  S.  L.  Pearce.     Tenders  to  chairman  of  Committee  by  August  13. 

'Blackpool  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  water-tube  boilers,  superheaters,  economisers  and  mechanical 
stokers,  &c.  ;  two  induced  draught  plants  with  steel  chimnej^s,  fans,  &c., 
and  coal  hoppers  and  coal  and  ash  elevators  and  conveyors.  Specifica- 
tions from  the  borough  electrical  engineer  (Mr.  Charles  Fumess),  and 
tenders  to  the  chairman  of  the  Electricity  Committee  by  Aug.  27 

Tenders  are  invited  for  the  utilisation  of  the  hydraulic  power  of  the 
river  Jacuhy,  estimated  at  30,000  h.p.,  in  the  Fifth  district  of  the  muni- 
cipality of  Sole  dale.  The  term  of  the  conces.sion  is  30  years,  when  the 
works  will  pass  to  the  State.  Tenders  to  the  Director  of  Lands  and 
Colonisations,  Department  of  Public  Works,  Porto  Alegre,  Rio  Grande 
do  Sul,  Brazil.  Particulars  may  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London,  S.W.I. 


Leeds  Electricity  Committee  has  accepted  the  tender  of  the  British 
Thomson-Houston  Company  for  the  supply  and  erection  of  a  12,000  kw. 
turbo-alternator,  condensing  plant  and  accessories,  at  £134,450. 

Hammersmith  (London)  Borough  Coimcil  has  purchased  140  time 
switches  from  the  Venner  Time  Switches,  Ltd.,  and  a  CO.2  record?r  is 
to  be  hired  from  the  W.  R.  Patents,  Ltd.,  with  the  option  of  purchase 
at  the  end  of  a  year. 

Bradford  Tramways  Committee  has  placed  the  following  contracts  : 
Cammel,  Laird  &  Company,  50  nickel  chrome-steel  axles,  £516  ;  J. 
Brown  &  Company,  200  steel  tramwaj-  tyres,  £1,666  ;  National  Rail  & 
Tramway  Appliances  Company,  6  tons  ci.  brake  shoes,  £162. 

The  following  tenders  have  been  accepted  by  Bedford  Corporation  : 
British  Electric  Transformer  Company,  150  k.v.a.  transformer,  £302  ; 
Babcock  &  Wilcox,  steam  pipework,  £4.525  ;  Bedford  Engineering 
Company,  steam  crane  with  grab  and  rails,  £2,022. 

Manchester  Electricity  Committee  has  accepted  the  following  tenders: 
Carrick  &  Sons,  40-ton  crane  for  Barton  }>ower  station  ;  W.  T.  Glover 
&  Company,  supply  and  laying  of  a  new  33.000  v.  feeder  from  Stuart- 
street  to  Droylesden  ;  Ferranti  Ltd.,  12  months'  supply  of  static  trans- 
formers ;  Twiss  Engineering  &  Electrical  Transmission  Company,  first 
section  of  overhead  work  for  supply  of  electricity  to  Blackley  estate. 

Hackney  (Lcmdon)  Borough  Council  has  accepted  the  following 
tenders  : — -Babcock  &  Wilcox,  boiler  house  and  induced  draught  jilant 
(Davidson  fans)  at  £61.340  and  economisers  £12,116;  C.  A.  Parsons  & 
Company,  8,(H'n-10,()00-kw.  turbo-alternator,  exciter  and  air  filter, 
£50,000  ;  Hick,  Hargreaves  &  C^ompany.  condensing  plant,  £17,700  ; 
A.  ReyroUe  &  Company,  switchgear,  £18.274 ;  Rees  Roturbo  Mfg. 
Company,  circulating  water  pumps,  £<>.110. 

Bankruptcies  and  Liiquidations. 

Albert  Rowland  Meggett,  electrical  engineer.  45,  Thrumpton-lane, 
East  Retford,  Notts,  has  been  adjudicated  bankrupt. 

-Bernard  Esmond  Thomas,  electrical  engineer.  12,  Castle  Meadow, 
Norwich,  has  been  adjudicated  bankrupt.  Public  examination  at  Shire 
Hall,  Norwich,  on  Sept.  13. 

London  Engineering  (\)mpany,  Ltd..  is  being  wound  up  voluntarily, 
with  Mr.  S.  Ward  as  liquidator. 

Johnson  Jaggcr,  electrical  engineer  and  contractor,  trading  as  .T.  Jagger 
&  Company,  2S.  Nortligate,  Halifax,  has  been  adjudicated  bankrupt. 
First  meeting  of  creditors  at  County  Court.  Halifax,  on  Aug.  5,  and 
public  examination  at  same  place  on  Sept.  24. 

Pearson's  Electric  Miners'  Lamp  Comjiany.  LtcL,  has  gone  into 
voluntary  liquidation,  with  Mr.  .\.  E.  Green,  100-104,,  Moorgate  Station- 
chambars,  London,  E.C.  2,  as  liquidator. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  to'.lovin?  abslra:t  from  so:m  of  the  spe:ifkalions  re:enHy  published  have  been 
specially  compile!  by  Mjss^s.  M'wbu.^n,  Ellis  &  Co.,  Charlefed  Patent  Agents, 
70  and  72.  Chan:eyy-lane.  London.  W.C. 

Whene^e^  the  date  applied  fo'  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  fo/mer  is  given  in  brackets  after  the  title. 

1919  SpscificiTions 

124,216  Grimnes.     Heating  or  cooking  by  means  of  electric  energy.     (9/3/18.) 
124.432  Baule.     Electric-impulse  motor.     (16/5/17.) 

128.190  SplitdorfElectricalCo.     Apparatusforgeneratingelectriccurrents.  (8/6/18.) 
132,234  Mancha  Storage   Battery   Locomotive  Co.    Storage  batttry  locomotives. 

(31/8/18.) 
132,257  Scintilla.     Magneto-electric  ignition  machines.    (2/9/18.) 
133,293  Scintilla.     High-tension  distributors  in  magneto-electric  ignition  machines 

(28/9/18.) 
134,517  DuBiLiER.     Method  of  making  electrical  condensers.    (30/10/18.) 

Consists  in  assembling  alternate  layers  of  conducting  elements  and  non-impreg- 
nated sheet  insulation  and  subjecting  same  to  high  pressure  to  effect  intimate  con- 
tact and  absolute  union  of  the  adjacent  surfaces.     In  a  modification  the  layers  are 
impregnated  with  paraffin  v/ax  before  being  subjected  to  pressure. 
135,480  SiEMENs-ScHucKERTWERKE   Ges.    Control   of   asynchronous  electric   motors. 

(31/8/18.) 
138,593  Allmanna  Telefonaktiebolaoet  &  Ericsson.    Selective  electric  switching 

devices.    (11/12/18.) 
142,665  Offord  &  Parker.     Electric  horns.     (14/5/19.) 

142.673  Field.     Means  for  measuring  electric  currents.     (23/5/19.) 

142.674  Cooke.     Electric  terminal  connections.     (24/5/19.) 

142.680  Igranic  Electric  Co.  &  Wright.    Coil-winding  machines.    (29/5/19.) 

142.681  Igranic  Electric  Co.  &  Wright.  Method  of  and  means  for  applying  the 
insulation  of  high-tension  coils.    (29/5/19.) 

142,717  Benjamin  Electric,  Ltd.,  Fowler  &  Ives.  Incandescent  electric  lamp 
sockets  or  holders.     (7/8/19:) 

142,719  Sanders.     Electrical  apparatus  for  heating  liquids.    (8/8/19.) 

142,744  B.T.-H.  Co.  &  Young.    Magneto-electric  machines.    (23/10/19.) 

142,754  Barber  &  HoYLE.     Electric  couplings.     (17/11/19.) 

143,292  MoORE.  Electric  furnaces.  (14/2/19.1143,308  Gibson.  Couplings  for  pro- 
tected or  armoured  electric  cables  for  use  under  water  and  elsewhere.  (18/2/19.) 

143,309  Western  Electric  Co.  (Western  Electric  Co.)  Reduction  of  distortion  of 
high-frequency  currents,  particularly  applicable  to  wireless  telephony.  (18/2/19.) 

143,322  London  Battery  Co.  &  Clarke.     Assembling  of  electric  batteries.    (21/2/19.) 

143.327  WoRSNOP.     Electrical  accumulators.     (24/2/19.) 

143.328  Mollerhoj.  Arrangement  and  connector  for  jointing  of  electrical  wires. 
(24/2/19.) 

1920  Specifications. 

139,198  Perego.     Arrangement  for  protecting  telephone  installations  from  currents  of 

dangerously  high  tension.     (23/11/18.) 
144,220  Imray    (Bosch   Akt-Ges.).     Electric  starting  devices  for  internal   combustion 

engines.     (16/1/20.) 
144,234  Fairweather     (Aktiebolaget     Svenska     Elektromagneter.     Magneto-electric 

ignition  apparatus.     (10/3/20.) 


APPLICATIONS  FOR  PATENTS. 
NOTB. — Names  within  parentheses  are  those  of  communicators  of  inventions. 
February  19,   1920. 
4,991  Turner.    Magneto-electric  machines. 
5,007  Brighouse.     Incandescent  lamps. 

5.024  Midland  electric  Mfg.  Co.  &  Sutherland.     Fuses,  switches,  &c. 

5.025  Midland  Electric  Mfg.  Co.  &  Sutherland.    Distribution  fuse  boards,  fuse 

boxes,  &c. 

5,051  Bvgrave.     Intercommunication  telephone  systems. 

5,066  Sunderland  Forge  &  Engineering  Co.  &  Blair.     Electrode  holders  for  weld- 
fee,  metals. 

5,072  Favre-Bull  &  Lavat.     Electrical  apparatus  for  transmitting  indications  to  a 
distance. 

5,097  Grimaud.     Dynamos  for  lighting  and  starting  devices  on  motor  vehicles.     (13/6/19 
France.) 

February  20,   1920. 

5,125  Booth.     Incandescent  electric  lamp  projectors. 

5.136  Crabtree.     Switches. 

5,144  Macdonald.     Generators  and  motors. 

5.161  Pyne.     Switches. 

5.172  B.T.-H.  Co.     (G.  E.  Co.)     Signalling  systems. 

5.173  Wilson.    Transmitters  for  electrical  recorders. 
5,190  NoBBS.     Electric  immersion  heaters. 

5,208  Gerbech  &  Knispel.     Electric  door-opening  device. 
5,216  Bastian  &  Hunter.     Magnetically-operated  apparatus. 
5,233  Amberton.    Circuit  controllers. 

February  21.   1920. 
4.959  Harman.     Dynamo-electric  machines. 
5.244  Bethenod.     Synchronising  variable-speed  electric  motors. 
5,253  Taylor,  Tunnicliff  &  Co.  &  Scrivener.     Flexible  insulators  for  electric  wires, 

cables,  &c.     " 
f'oni  Henley's  Telegraph  Works  Co.,  Dunsheath  &  Grover.     High-tension  cables. 
c  ^^7  flENLEY's  Telegraph  Works  Co.  &  Nichols.     Electric  fuse  carriers 
5,301  Vandervell  &  Midgley.     Dynamo-electric  machines. 
5,310  Le  Bas.    Dynamo-electric  machines. 

February  23. 
t?o?  ^'^^^  ^  Young.    Arc  lamp  electrodes  for  production  of  violet  and  ultra  violet  light. 
?;oQ  O'MiTRiEviTCH.     Arrangement  for  printing  telegraphy. 

5388  Chamberlain.     Electric  signs,  &c. 

5389  Chamberlain.    Thermal  electric  swtches. 

tlo^  Whittaker-Swinton,  Buydon,  Cusen's  &  J~HNST.^N.    Thermionic  tubes 

cloo  ^"•'■^'^ker-Swinton,  Buydon,  Cusen's  &  Johnston.    Vacuum  tubes,  &c 

0429  Davies.     Device  for  replacing  fuse  wire,  &c. 

kA\  MaRXS  (Landers  Frary  &  Clark).     Circuit  breaker  for  electrically  heated  utensil. 

f^32  Marks  (Landers,  Frary  &  Clark).     Electrically  heated  utensil 

tlti  f-'''^'^^''s.  Frary  &  Clark.     Electrically  heated  device.    (11/6/19,  US) 

tl^T  '-'''^DERs,  Frary  &  Clark.     Electrically  heated  device.    (11/8/19   US) 

MJ7  L-iNpERs,  Fra-^y  &  Clark.    Controling  device  for  electrically  heated'  utensils. 

(29./5/19,  U.S.) 
^7^°  Lande'^s,  Frary  &  Clark.     Electrically  heated  utensils     (18/8/19   US) 
5440  Siemens  &  Halske,  A.  G.    Contact  devices.     (9/3/18,  Germany  )        '      '' 
5442  Morgan  Crucible  Co.  &  Ja^vis.    Carbon  brushes  for  electric  machines 
5467  KoBZY.    Switches. 

5476  Myers  &  Nicholls.     Securing  lamps  in  holders. 
r^oe  D  February  24. 

°™J  f-ECTRicAL  Apparatus  Co.  &  Martin.     Electrical  integrating  meters 
00J4  Stols  ELECT.i:oPH-,NE  Co.  &  Saxby.     Instrument  for  transmitting  and  receiving 
£._.  telephone  communications  on  aeroplanes,  &c. 

^^  CowPER  Coles.     Elsctrodisposition  of  alloys  of  copper  and  zinc 
^1  ^  Smith.     Electrical  operation  of  tipping  gear. 

S5°  Panza  &ZEACHINI.     Electric  foot  warmer.  &c.     (13.'5/I9,  Italy ) 
«oc  ^^"ROADER.     Field  systems  of  dynamo  electric  machines 
^fil  S^NjAMiN  Electric  Mnfg   Co.     Switches.     (26/12/14,  US) 
5o«6  Benjamin  Electric  Mnfg.  Co.    Circuit  closer.     (3/3/15.  US) 
0009  MORRis-AiREY,  Gandell,  Mac.^oue  &  Dorling.     Electrically  controlled  steering 
gear  for  ships. 


Companies'  Reports,  &c. 

The  directorH  of  tin;  liKi  .sh  Klk<  tkk m.  KM,iNKKKr\<;  Compast, 
Lti).,  invite  applicationi)  for  'A'.Vi,'>\2  £1  ordinarj*  Hhar<M  at  par. 

The-  Electrical  Utilitie.s  Cokpokatios,  Ltj.,  has  declared  s 
dividend  of  1 J  per  cent,  on  ihe  preferred  stock  for  the  quarter  ended 
June  .30. 

The  Metroj'omtan  Railway  Company  has  declarpd  an  interim  divi- 
dend of  1  perrent.  pcrannum  on  the  ordinary  «tockforthi- half  yearended 
June  30. 

The  Ch ATij A.M  and  Dlstrict  Light  Railway.'}  Company  hai  declared  an 
interim  dividend  of  five  per  cent,  jjcr  annum  on  the  ordinary'  capital  for 

the  past  half-year. 

The  directors  of  .Mat-ier  &  Platt,  Ltd.,  have  declared  an  interim 
dividend  on  the  ordinary  shares  for  the  half-year  end?d  June  30  of  S 
percent.,  tax  free. 

The  directors  of  the  Bourxemocth  and  Poole  ELECTHicmr  Scpply 
Co.mpaxy,  Ltd.,  have  declared  an  interim  dividend  on  the  ordinary  shares 

at  the  rate  of  5  per  cent,  per  annum,  less  ta.x. 

The  accounts  of  the  .Mar(oxi  Wikele.-!S  Telegraph  Common y  of 
Canada  for  1919  show  a  net  profit  of  .S102,i:j<),  increasing  the  surplus 
to  8395,918,  which  has  been  carried  fo^^vard. 

In  order  to  provide  money  for  the  new  works  at  3Iilton  and  for  working 
capital,  applications  are  invited  for  £2.50,0(10  first  mortgage  six  per  cent. 
redeemable  debentures  i.ssued  by  Billeks,  Ltd. 

The  directors  of  the  Kex.singto.v  and  Kniohtsbrilge  Electric 
Lighting  Company,  Ltd.,  have  declared  a  dividend  of  4  per  cent,  on  the 
ordinary  shares  for  the  half-year  ended  June  ^). 

The  South  Wale.s  Electrk  al  Power  Dlstribition  C'riMPAXY  ha& 
created  and  ])roposes  to  issue  £9.5,000  5  percent.  de^Jentu^e  stock,  ranking 
pari    passu  with  the  existing  £200,000  of  the  same  stock. 

Mr.  L.G.Caunterhas  retired  from  the  Board  of  Baxter  &  Cacxter.Ltd., 
owing  to  ill  health.  Mr.  G.  W.  Kettlewell  ha?  again  tiken  up  his  duties 
as  director  of  the  company  after  an  absence  of  thre?  years  on  war  work. 
The  directors  of  the  Chel.sea  Electricity  Compaxy,  Ltd.,  have 
declared  an  interim  dividend  of  five  i>er  cent,  per  annum  (2s.  »Jd.  per 
share)  on  the  ordinary  shares  for  the  past  half-year,  payable  Sept.  15. 

The  directors  of  the  Liverpool  Overhead  Railway  Compaxy  have 
declared  interim  dividends  for  the  half-year  ended  June  30  at  the  rate 
of  5  per  cent,  per  annum  on  the  preference  shares,  and  '2\  per  cent,  per 
annum  on  the  ordinary  shares,  less  tax. 

Sir  H.  J.  Mackinder,  M.P.,  chairman  of  Electro-Ble.xch  and  By- 
products, Ltd.,  and  Mr.  E.  G.  Cubitt,.J.P.,  have  retired  from  the  board 
of  that  company,  the  exchange  of  shares  with  Brunner,  Mond  &.  Co., 
Ltd.,  having  been  carried  through. 

At  the  recent  meeting  of  the  Worcester  Electric-  Traitios 
CoMP.iNY,  Ltd.,  it  was  reported  that  the  revenue  for  1919  was 
£23,076.  After  meeting  expenses  and  placing  £2, .5(^)0  to  renewals  account, 
the  balance  was  £3,771.  With  the  amount  from  lOlS  the  sum  available 
was  £4,347.  A  dividend  of  2  per  cent,  on  the  ordinary  shares  waa 
declared,  £2,000  was  placed  to  reserve  and  £439  carried  forward. 

The  gross  profit  of  the  electric  supply  department  of  the  BrLAWAYo 
Waterworks  Company.  Ltd.,  during  the  past  year  was  £10.993,  com- 
pared with  £10.847  in  the  previous  year.  Fifty-four  new  connections 
were  made.  The  revenue  for  the  current  year  is  showing  a  satisfactory 
increase  over  that  of  1919,  .-.fter  taking  into  account  the  increased  cost 
of  wages,  stores  and  machinery.  The  Bulawayo  Municipality  has  the 
right  to  take  over  the  whole  of  the  undertaking,  but  up  to  the  present 
the  municipality  have  not  given  notice  of  their  intention  to  expropriate. 
Last  week  Mr.  Justice  .Astbury  sanctioned  a  scheme  of  arrangement 
by  the  Bombay  Klectkic  Sipply  and  Tramways  Compaxy.  Ltd.  It 
was  stated  that  for  economic  reasons,  including  the  incidence  of  tht 
excess  profits  and  double  income-tax,  it  was  to  ever>-body's  benefit  that 
the  compan\'  should  cease  to  be  incorporated  in  England  and  become  an 
Indian  incorporated  company.  For  each  prefcri'ncc  share  of  £10  thn?e 
preference  shares  of  50  ruiH^es  in  the  Indian  company  aiv  to  be  issued, 
and  for  each  ordinary  share  of  £10  five  of  5t>  rupet^s.  Nine-tenths  of 
the  shareholders  are  in  Bombay,  and  meetings  are  held  thcr»>  and  supple- 
mental meetings  in  England,  the  minutes  of  which  were  telegraphed  to 
Bombay  and  incorporated  in  the  Bomlxiy  minutes,  and  proxies  were 
deposited  in  England  so  as  to  enable  English  shareholders  to  vote  at  the 
Indian  meetings. 

The  revenue  of  the  Electric  Light  &  Power  Sipply  Corpx..  Ltd. 
(Sydney,  N.S.W.),  for  the  year  ended  .\pril  30  was  £Sl>.49«3,  and  the 
working  expenses  were  £34.224.  There  were  7.59G  consumers,  an 
increase  of  1,415.  The  capital  exiHMuled  on  power  house  and  sul>- 
station  equipment,  &e.,  was  £32.250.  The  profit  was  £49.04tK  and  after 
paying  delHMiture  interest,  jilaeing  £8.454  to  ivserve  for  depreciation  of 
phint.and  £13,730  to  reserve  fumC  a  dividend  at  rate  of  S  per  cent,  for  the 
year  was  paid.  The  lai-ge  iiuivast^  in  new  applications  fur  electricity  ia 
conjunction  with  the  shortage  of  meter  supplies  caused  considerable 
anxiety  to  the  directors,  but  the  difficulties  were  met  in  a  large  measure 
bv  the  exercise  of  discrimination  in  cn>eting  meters  only  whcne  their  use 
was  likely  to  be  fully  availed  of,  Leiehhanlt  Municipal  Council  have 
accepted  the  companv's  offer  for  electrie  lighting  of  the  strtvts.  and  the 
necessary  work  will  be  completed  bv  Dec.  31  next.  When  this  is  com- 
pleted, t^t»  whole  of  the  districts  covered  by  the  company's  ojierations. 
will  hav<:  their  streets  entirely  lit  by  electricity.  To  meet  the  rapid 
growth  Qi  lb?  business,  various  extensions  are  bein^  mad,?^ 
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Mr.  F.  T.  Jackson  presided  over  the  statutory  meeting  of  Telephone 
Mfg.  Company  (1920),  Ltd.,  on  Monday,  and  stated  that,  although  they 
were  a  new  company  so  far  as  registration  went,  they  were  not  new  in 
business,  as  they  took  over  the  old  company  as  a  going  concern,  and 
acquired  the  whole  of  the  share  capital  of  13  companies,  who  were  bound 
by  contract  to  buy  the  telephones  they  required  from  the  Telephone 
Mfg.  Company.  Their  total  rental  received  under  contract  to  June  30, 
1920,  amounted  to  over  £750,000.  It  was  their  constant  aim  to  extend 
the  selling  organisation  of  the  business  throughout  the  world  in  such  a 
manner  that,  even  during  periods  of  trade  depression  in  some  countries, 
they  shall  not  suffer  from  it.  Apart  from  the  installation  companies 
operating  in  this  country,  they  controlled  one  in  Belgium  and  one  in 
France.  They  had  also  contracts  with  firms  in  Spain  and  Egypt  for  a 
term  of  years  who  were  developing  the  installation  side  of  the  business. 
They  were  starting  a  company  in  Australia,  and  as  soon  as  factory  exten- 
%.'ons  were  completed  they  should  be  developing  their  business  in  prac- 
tically every  civilised  country.  It  was  not  their  intention  to  confine 
themselves  solely  to  the  manufacture  of  works  telephone  systems  for 
their  own  rental  business.  They  had  designed  and  protected  a  telephone 
which  combined  the  functions  of  direct  intercommunication  within  a 
building  with  that  of  a  direct  connection  to  the  jmblic  exchanges.  That 
type  o*  telephone  was  only  allowed  in  some  Continental  countries,  but  it 
had  been  approved  by  the  Dutch  Government  and  the  Sjianish  Telephone 
Service.  The  British  Post  Office  Telephone  Service  had  not  yet  been 
•awakened  to  its  possibilities.  Their  laryngaphone  had  the  advantage 
of  cutting  out  all  extraneous  noises,  and  was  jjarticularly  adapted  for  use 
under  noisy  conditions.  It  could  also  be  used  when  wearing  gas  masks 
dn  warfare  and  for  mine  rescue  sets,  aeroplanes  and  divers.  The  Govern- 
ment proposal  to  increase  their  telephone  rates  would  increase  the 
demand  for  their  apparatus.  It  was  necessary  to  obtain  further  capital, 
•and  they  were  inviting  applications  for  100,000  ordinary  shares  of  £1  each. 

Ne^v  Companies. 

ALKALINE  MINERS]  LAMP,  LTD.  (169,139).— Private  company.  Reg. 
July  20,  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of  manu- 
facturers of  miners'  electric  lamps,  electrical  and  mechanical  engineers, 
&c.,  and  to  adopt  an  agreement  with  G.  Pearson.  First  directors  are  : 
J.'A.  Taylor,  F.  N.  Ellis  and  G.  Pearson.  Secretary  :  F.  H.  Ellis,  Reg. 
office  :   14,  Fletcher-gate,  Nottingham. 

BRISTOL  AND  SOUTH  WALES  ELECTRIC  WELDING  COMPANY,  LTD. 
(169,144). — Private  company.  Reg.  July  20,  capital  £5,000  in  £1  shares, 
to  carry  on  the  business  indicated  by  title.  Reg.  office  :  236,  Bute- 
street,  Cardiff. 

HOUGH  ELECTRIC  MOTOR  COMPANY,  LTD.  (168,963).— Private 
company.  Reg.  July  12,  capital  £2^000  in  £1  shares,  to  carry  on  the 
business  of  electrical  engineers,  dynamo  and  electric  motor  makers,  &c. 
JFirst  directors  are  J.  E.  Hough,  J.  K.  Cotton  and  R.  Ramsden. 

HYDRO-ELECTRIC  DEVELOPMENT  COMPANY,  LTD.  (169,240).— Private 
company,  registered  July  23,  capital  £50,000  in  £100  shares.  To  in- 
vestigate, develop  or  assist  propositions  or  schemes  for  the  utilisation 
■of  water  power  in  the  generation  or  production  of  electricity  for  power, 
lighting,  &c.,  in  the  United  Kingdom  or  elsewhere.  First  directors  are  : 
•Sir  Henry  Babington  Smith,  G.B.E.,  K.C.B.,  C.S.I. ,  and  G.  Manzi  Fe. 
Secretary :  J.  S.  Barnes.  Reg.  office  :  12,  Nicholas-lane,  Lombard- 
street,  E.C. 

LONDON  FACTORS  AND  AGENTS,  LTD.  H  69,125).— Private  company. 
Reg.  July  19,  capital  £200  in  5s.  shares,  to  take  over  the  business  of  an 
■electrical  and  general  merchant  carried  on  by  F.  P.  Sexton  at  30,  Parlia- 
ment-street, as  the  "  London  Factors  and  Agents."  F.  P.  Sexton  is 
permanent  governing  director. 

MAGNESIUM  COMPANY,  LTD.  (168,971).— Private  cc^mpany.  Reg. 
July  12.  capital  £75,000  in  £1  .shares  (60,000  "  A"  and  15,000  "  B"), 
to  carry  on  the  business  of  chemical  manufacturers,  metallurgical, 
manufacturing  and  consulting  chemists,  manufacturers  of  magnesium 
and  its  alloys,  metal  manufacturers  and  workers,  &c.  First  directors 
are  P.  St.  Clair  Matthey,  R.  P.  Sellon,  E.  Caillard,  A.  H.  Barker  and 
E.  A.  Ashcroft. 

MARINE  &  MECHANICAL  ELECTRIC  WELDING  COMPANY  (CARDIFF), 
LTD.  (1()9,(»74).  Private  cniuiiany.  Reg.  -July  16,  (■ai)ital  £2(),()()()  in 
£1  shares,  to  cairv  on  the  business  indicated  by  the  titl(>.  and  to  adi)|)t 
an  agreement  witli  the  Marine  &  Mechanical  Electric  Welding  Com])a.ny. 
First  directors  are  ;  C.  M.  Burls,  T.  McLellan,  A.  Woodwa,rd,  and  \\'. 
Pollock.  Secretary :  W.  S.  Keith.  Reg.  office :  3,  Lloyds-avenue, 
*E.C.3. 

MITCHELLS  ELECTRICAL  &  WIRELESS,  LTD.  (168,754).— Private 
company.  Reg.  July  2,  capital  £5,(l(K)  in  £1  shanes,  to  take  over  the 
retail  and  electrical  contracting  branch  of  the  business  of  F.  I/.  Mitchell 
&  Company,  Ltd.  First  directors  :  F.  L.  Mitchell  and  A.  W.  Knight. 
Reg^  office':    188,  Rye-lane.  IVckham,  S.K. 

MOUNTRATH  ELECTRICITY  SUPPLY  COMPANY,  LTD.  (5,024).— 
Reg.  in  Dul)lin,  July  6,  caijital  £t),000  in  £1  shares,  to  carry  on  the 
business  indicated  by  the  title.  Secretary  :  T.  Moloney.  Reg.  office  : 
Market  Squan%  Mountrath. 

F.  A.  NORRIS  &  DUTTON,  LTD.  ( 1 68.936).~Private  company- 
Reg  July  10,  capital  £40,(100  in  £1  shares  (20.(U)0  jireference),  to  carry 
on  the  business  of  mechanical,  healing,  lighting  and  })o\ver  ])lant  engi- 
neers, &c.  First  directors  are  F.  A.  Norris  (chairman  and  permanent 
controlling  director)  and  H.  W.  Dutton.  Reg.  office  :  1 1-12,  St.  Andrews 
Hill,  E.C.  4. 


Forty   Years  Ago. 

(The  Electriciax,  July  31,  1880.) 

"  The  Universal  Engineer." — The  issue  of  this  paper  for  July  16 
contains  a  portrait  and  a  sketch  of  the  life  of  C.  William  Siemens,  D.C.L., 
LL.D.,  F.R.S. 

Electricity  and  Railways. — At  East  Oakland,  California,  the  train 
is  caused  to  run  over  an  insulated  rail,  and  thereby  automatically  display 
a  red  signal  at  the  end  of  the  trestlework  viaduct. 

The  Telephone  Exchange. — The  fusion  of  the  late  Bell  and  Edison 
companies  is  complete,  and  henceforth  the  Metropolitan  Exchange 
stations  will  be  open  from  9  a.m.  to  7  p.m.,  except  Saturdays,  when  the 
hours  will  be  from  nine  to  five. 

Telegraphic  News  in  the  Hors.E. — On  Monday,  in  reply  to  Mr.  M. 
Guest,  Mr.  Adam  said  the  question  of  having  telegraphic  instruments 
placed  in  the  library,  cloak-room,  smoking-room,  or  any  other  part  of 
the  House  for  the  convenience  of  hon.  members  involved  consultation 
with  the  Speaker,  the  Postmaster-General,  and  the  Treasury.  He  could 
not  promise  more  at  present  than  that  the  subject  should  be  fully  con- 
sidered. 

Australian  Telegraphy.  —  The  Postmaster-General  of  South 
Australia  has  received  a  letter  from  the  Deputy  Postmaster  of  Victoria, 
acknowledging  the  receipt  of  a  letter,  notifvang  the  approaching  com- 
pletion of  the  proposed  new  telegraph  line  between  Adelaide  and  Mel- 
bourne, and  stating  in  rei:)ly  to  Mr.  Todd's  inquiry  respecting  the  progress 
made  in  Victoria  with  the  line  to  connect  therewith,  that  cUrections  have 
been  given  for  a  survey  of  a  line  from  Dimboola  to  be  proceeded  ^^'ith 
immediately,  with  a  view  to  establish  the  necessary  connection  at  as 
early  a  date  as  possible. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  : — "  Air  Mail  Policy,  Inland  and  Foreign  "  ;  "  The 
New  Wing  "  ;  and  "  A  New  Theory  of  the  Screw  Propeller,"  by  M.  A.  S. 
Riach. 

"  The  Cabinet  Maker  "  : — "  Seven-Legged  Tables  "  ;  "  Furniture  at 
the  Disabled  Men's  Exhibition  "  ;  and  "  Hampton's  New  Offices  in 
Famous  Adam  House." 

"  The  Chemical  Age  "  : — "  Refractory  Materials  for  Chemical  Pur- 
poses "  (II.),  by  A.  B.  Searle  ;  "  The  Dinner  to  Lord  Moulton  "  ;  and 
"  Chief  Inspectors'  Aimual  Report  on  British  Alkali  Works." 

"Ways  and  Means": — "Upon  the  Temptations  of  Politics  and 
Politicians,"  by  John  Murray,  M.P.  ;  "  Civil  Aviation  :  Its  Present 
Position,"  by  Major  P.  L.  Holmes  ;  and  "  The  Organisation  of  Agricul- 
tural Workers,"  by  Mr.  A.  Alban  Parker. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  July  27. 

Copper —  Price.  Inc.  Dec. 

Bestselected per  ton  £107     0     0  £10     0  — 

Electro  Wirebars £114     0     0  £3     0     0  — 

H.C.  wire  basis per  lb.  Is.     4|d.  |d.  — 

Sheet Is.     5|d.  —  ^d. 

Phosphor-bronze  Wire — 
Phosphor-bronze 

wire,  basis  „  Is.  9^d.  |d.  — 

Brass  60/40— 

Rod,  basis     ,  Os.  10|d.  |d.  — 

Sheet,  basis   „  Is.  3|d.  —  — 

Wire,  basis    ,,  Is.  3|d,  —  — 

Iron — 

Cleveland  Warrants     per  ton  £11   17     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG          „  £51     0     0  —  — 

Lead  Pig— 

English £39  10     0  £2  10     0  — 

Foreign  or  colonial             „  37     5     0  3     0     0  — 

Tin— Jngot   ,  270  10     0  1   10     0  — 

Wire,  basiS    perlb.  0     3     6  —  — 


Copper  Sulphate. — Per  ton  £43  10s. 
Boric     Acid  (Crystals) — Per     ton 

£74. 
Sodium  Bichromate. — Perlb.  Is.  lOd. 
Sodium  Chlorate. — Per  lb.  6Jd. 


Salammoniac. — Per  cwt.llOs. -1053. 
Sulphur  (Flowers).— Ton  £18  lOs. 

„      (Roll  Brimstone). — Per  ton 
£18  10s. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton.  £8  Ss.  "Od. 

Rubber.— V-\ra  fine.  Ij.lO  Jd. ;  plantation  1st.  later.  Is.  10|d.  per  lb. 

-S'Af//ac.— T.N.  Orange,  OSOs. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd..  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co. 

The  Editorial,  Advertisement  and  Publishitig  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams  : 
Benbrotric.  Fleet,  London.     Telephone  :   Citu  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
intfie  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
tnent  Rates  can  be  obtained  on  application  to  ihe  Manager.  Advertise- 
meM  copy  and  blocks  should  be  received  on  ihe  Friday  precedinr}  dalt 
of  publication. 
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Notes. 


1914-1920. 

It  is  just  over  six  years  ago  since  the  British.  Government 
declared  war  on  Germany,  and  the  nation  was  plunged  into 
a  desjierate  struggle,  not  only  on  questions  of  the  highest 
moral  character,  but  for  mere  exi.stence.  In  commenting  in 
Thk  Electrician  of  August  7,  1914,  on  the  crisis  which  had 
so  suddenly  arisen,  we  said,  "  there  is  no  doubt  that  the  work 
of  the  engineer  will  be  supremely  important."  Events 
justified  that  view.  The  whole  ingenuity,  enterprise  and 
endeavour  of  our  engineers  were  not  only  turned  to  the  inven- 
tion of  more  efificient  apparatus  of  slaughter,  but  to  the  devising 
of  new  methods  for  maintaining  the  inateriel  and  the  well-being 
of  our  armies  in  the  field.  In  this  work,  the  results  of  which 
are  well  known  to  our  readers,  the  electrical  engineer  played 
a  splendid  part.  And  while  i)rofoundly  regretting  the  waste 
of  life,  money  and  energy  which  this  struggle  has  caused,  we 
may  congratulate  ourselves  on  the  development  in  electrical 
])rogress  which  has  been  possible  as  the  result  of  the  happen- 
ings in  these  last  six  years. 


be  a  co-ordiaation  of  effort  and  a  determination  to  remove 
all  obstacles  which  are  hindering  our  progress  towards  better 
things. 


1920  and  After. 

Ax  upheaval  such  as  a  world  war  must  inevitably  bring  in 
Its  train  after-effects  as  paralysing  as  those  which  result  from 
the  primary  explosion.     It  has  been  truly  said  that  to-day 
the  condition  of  Europe  and  of  a  large  i)ortion  of  the  world 
is  scarcely  less  critical  than  it  was  six  years  ago.     We  are  not 
sure  that  the  difficulties   connected   with  present   conditions 
are  not  greater  than  those  which  had  to  be  met  in  1914.     For 
SIX  years  ago,  though  everyone  did  not  realise  the  exact  nature 
and  magnitude  of  the  dangers  to  be  faced,  there  was  at  least 
practical  unanimity  that  they  had  to  be  faced  with  all  the 
resources  at  our  command.     To-day  matters  are,  unfortunatelv, 
otherwise.      Instead  of  unity  there  is  a  dissension,  both  as 
to  object,  as  well  as  to  method.     Instead  of  harmonv  there  is 
discord.     Instead  of  a  fixity  of  i)urpose  there  is  indecision. 
But  it  must  be  realised  that  there  are  certain  fundamental 
questions  that  have  got  to  be  solved,  equally  in  electrical 
engineering  as  in  world-politics,  before  we  can  settle  down  to 
the  Peace  which  we  have  so  long  desired,  and  which  is  now 
becoming  a  necessity  to  our  well-being.     To  do  this  there  must 


The  Ealing  &  Shepherds  Bush  Railway. 

The  Ealing  and  Shepherds  Bu>h  Railway,  which  was  opened 
for  passenger  traffic  on  Tuesday  in  this  week;  will  form  a  useful 
additional  link  in  the  London's  traffic  network.     Not  only 
will  it  relieve  to  some  extent  the  existing  congestion  on  the 
District  line  to  Ealing,  but  it  will  give  easy  access  to  a  district 
which  has  been  peculiarly  sparsely  inhabited  until  recently. 
but  in  which  several  housing  schemes  are  now  being  developed. 
The  new  line  is,  of  course  virtually  an  extension  of  the  Central 
London  Eailway,  and.  though  built  by  the  Great   Western 
Railway  on  the  system  now  used  on  the  former  line,  will  be 
operated  by  the   Central  London   (.'ompany  with   their  own 
rolling  stock.     It  is  further  interesting  from  the  fact  that  the 
opportunity  has  been  taken  to  make  physical  connections  with 
the   West   London    Railway   at    Wood-lane,    with   the   Great 
Western  Birmingham  line  at  North  Acton,  and  with  the  Great 
Western  main  line  near  the  terminus  at   Ealing  Broadway. 
For  the  moment,  of  course,  it  is  not  proposed  to  run  "  tube  "" 
trains   ever  any  of  these  lines  ;    but  the  connections  have 
already  been  found  useful  for  freight  traffic,  and  may  be  a 
great  advantage   in  the    future  when    electritication   is   more 
developed,    especially    for    through    traffic    from    the    Great 
Western  to  the  south  and   vice  rersa   via   the  West  London 
Railway.     The  lay-out  at  the  place  where  the  two  lines  join  is 
also  peculiar,  owing  to  right-hand  running  being  the  practice 
on  the  Central  London  Railway.    This  has  necessitated  passing 
the  up  line  under  the  down  line  at  Wood-lane  junction.    For 
the  present,  a  ten-minute  service  will  be  run  on  week  days 
and  a  ffftcen-minute  service  on  Sundavs. 


The  Ministry  of  Transport  and  Electrification. 

It  would  bt>  interesting  to  know  whether  some  remarks 
nuvde  by  Sir  Philip  N.\,<;h  at  a  luncheon  to  inaugurate  the  new 
Ealing-Shepherds  Bush  Railway  simply  represented  his  own 
personal  ouinion,  or  were  to  some  extent  a  reflection  of  the 
policy  of  the  Ministry  of  Transport  regarding  electrification! 
He  said  in  effect  that,  while  the  adoption  of  electric  working 
on  railways  would  bring  with  it  some  advantages,  yet  there 
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was  something  in  steam  traction  still,  and  it  behoved  us  to 
move  warily  and  do  nothing  rash.  In  su])port  of  this  argument 
he  gave  some  account  of  an  investigation  which  had  been 
undertaken  on  the  Chingford-Enfield  Palace  Gates  sections 
of  the  Great  Eastern  Railway  with  the  existing  steam  trains, 
in  which  every  possible  source  of  delay  was  examined  and 
eliminated,  with  the  result  that  a  50  per  cent,  saving  on  the 
schedule  had  been  effected.  He  admitted,  however,  that 
this  result  had  only  been  made  possible  by  a  fixed  determina- 
tion on  the  part  of  the  officials  to  make  the  trials  a  success,  and 
by  the  assistance  of  the  public.  In  a  word,  by  inaugurating 
a  competition  to  see  who  could  work  the  trains  in  and  out  of 
the  station  the  fastest,  in  which  railway  servants,  public, 
and,  we  suppose  also,  the  directors,  joined. 


A  Curious  Policy. 

We  are  afraid  that  if  Sir  Philip  Nash  is  hoping  permanently 
to  improve  the  present  London  suburban  service  by  such 
means,  and  so  to  avoid  electrification,  he  will  be  disapjoointed. 
Such  efforts  on  the  part  of  the  public  are  at  best  ephemeral, 
and,  even  were  they  not,  it  is  clear  that  with  traffic  growing 
at  the  present  rate  such  a  solution  could  at  best  be  a  tem- 
porary one.  We  are  a  little  at  a  loss  to  know  why  Sir  Philip 
Nash  wishes  to  postpone  or  to  avoid  electrification.  Surely 
it  cannot  be  to  save  money  !  But,  even  if  it  were,  it  would 
at  best  be  a  short-sighted  policy,  for  true  economy  is  not 
saving  on  every  account,  but  curtailing  expenditure  on  objects 
which  are  useless  or  on  accounts  which  bring  no  adequate 
return.  As  Sir  John  Aspinall  rightly  pointed  out  some  years 
ago,  electrification  does  not  save  money,  but  rather  allows 
more  money  to  be  earned  by  enabling  a  larger  traffic  to  be 
carried  over  the  same  sections  more  quickly,  more  comfortably 
and  more  efficiently  than  is  possible  with  steam  working. 
Though  we  welcome  any  signs  of  economy  from  a  Ministry 
whose  very  existence  is  a  monument  of  a  spendthrift  policy, 
we  hoj)e  they  will  not  inaugurate  their  conversion  by  saving 
on  the  wrong  things. 


Formation  of  Joint  Electricity  Authorities. 

Fairly  good  progress  has  been  made  by  the  Electricity 
Commissioners  with  the  work  of  provisionally  determining 
the  areas  of  Electricity  Districts.  Up  to  the  present  sonne 
seven  districts  have  been  mapped  out,  and  notice  of  intention 
to  hold  a  local  inquiry  has  been  given  in  each  case.  The 
problem  of  creating  a  Joint  Electricity  Authority  is  not, 
however,  so  easy  to  solve  as  the  delimitation  of  an  area,  and 
so  far  as  we  are  aw^are  only  one  draft  scheme^ — that  of  the  Severn 
Valley— has  been  settled.  Naturally,  the  preparation  of  a 
scheme  for  the  co-ordination  of  all  t'Ke  supply  authorities 
in  a  district  where  there  are  a  number  of  local  authorities  and 
companies  to  be  consulted  needs  careful  consideration,  and 
some  time  is  required  before  all  the  parties  can  be  got  to 
agree  to  a  common  plan  of  organisation  and  development.  We 
are  not,  therefore,  greatly  surprised  to  learn  that  the  representa- 
tives of  the  electric  supi)ly  undertakings  in  the  South-east 
Lancashire  area,  who  have  only  recently  formed  a  committee  to 
prepare  a  scheme  for  the  district,  have  ask^  the  Commis- 
sioners to  postpone  their  inquiry  from  the  end  of  October  until 
March  next.  This  seems  a  long  delay,  but  if  in  the  interval 
a  carefully-thought-out  ])roject  is  i)repared,  and  accepted 
by  the  local  authorities  and  companies  affected,  it  will  in 
the  end  mean  an  ecoiioniv  of  \\i\\o  ami  hiliour. 


the  advantages  of  electricity  supply,  and  they  find  existing- 
undertakers  unable  or  unwilling  to  give  a  supply,  either  in. 
bulk  or  otherwise,  until  the  present  period  of  uncertainty  has 
disappeared.  A  case  in  point  is  Crompton.  in  Lancashire, 
whose -Urban  Council  has  been  urging  Oldham ,  Corporation 
for  a  long  time  to  give  a  supply  in  their  district.  Oldham  is  re- 
luctant to  do  so  until  all  arrangements  have  been  ma^e  for  the 
formation  of  an  authority.  In  cases  such  as  these  we  think  the 
Commissioners  might  consider  the  grant  of  a  special  order  to 
either  Crompton  Council  or  to  Oldham  Corporation  to  enable 
a  temporary  supply  to  be  given,  leaving  the  question  of  the 
adjustment  of  areas  to  be  settled  when  a  joint  authority  is 
being  formed.  It  is  true  that  what  is  known  as  a  "  fringe  " 
order  can  be  applied  for  under  Sec.  6  of  the  Electric  Lighting 
Act,  1909,  to  give  a  supply  to  special  consumers  ;  but  this 
method  would  not  apply  to  an  entire  urban  area.  There  are 
several  districts  in  the  same  position  as  Crompton,  and  we  hope,, 
therefore,  that  the  Commissioners  will  push  forward  the  work 
of  settling  their  draft  rules  for  applications  for  special  orders 
under  Sec.  26  of  the  1919  Act,  and  thus  enable  the  supply 
industry  to  expand  in  a  normal,  legal  manner. 


Effect  of  Delay. 

Some  of  the  minor  local  author'ties — Urban  and  Kural 
Councils^ — are  getting  impatient  at  th(^  delay  in  the  formation 
of  Joint  Electricity  Authorities,  for  they  are  anxious  to  obtain 


Electricity  Supply  and  Rates  and  Taxes. 

Our  })rediction  that  finance  would  be  the  rock  on  which  the 
Electricity  Supply  Act  would  split  is  shortly  likely  to  be 
fulfilled  if  wiser  counsels  than  those  which  seem  to  control  the 
Association  of  Municipal  Corporations  do  not  prevail.  A 
deputation  from  this  Association  headed  by  Sir  Egbert  Fox, 
Town  Clerk  of  Leeds,  was  recently  received  by  Mr.  Arthur 
Neal,  M.P.,  Parliamentary  Secretary  to  the  Ministry  of  Trans- 
port, and  requested  that  the  £25,000,000  placed  at  the  disposal 
of  the  Electricity  Commissioners  in  the  new  Electricity  (Supply) 
Bill  should  be  used  to  assist  the  new  Joint  Electricity  Autho- 
rities in  dealing  with  the  preliminary  capital  expenditure 
necessary  for  carrying  on  their  duties.  In  other  Avords,  that 
the  taxes  should  do  their  part  in  starting  the  flow  of  the  new 
"  rivers  of  power  "  as  well  as  the  rates.  The  argument  in 
favour  of  this  is  the  superficially  well-founded  one  that  muni- 
cipal authorities  have  great  difficulty  in  raising  money  at  the 
present  time.  But  behind  it  is  the  more  real,  but  less  well 
foundod,  one  that  some  municipal  authorities  might  be  called 
upon  to  expend  from  their  rates  a  greater  or  less  sum  in  helping 
to  develop  not  only  their  own  districts  but  also  some  one 
else's.  This  is,  of  course,  anathema  to  the  proper  shellback 
municipal  financier. 

m 

The  Municipal  Guarantee 

This  little  storm  has  been  precipitated  by  the  inclusion  in  the 
■■  Scheme  for  the  Formation  of  the  West  of  England  Electricity 
Authority  ''  of  a  clause  enabling  the  Authority  to  issue  pre- 
cepts on  the  r?tes  of  the  local  authorities  in  the  area.  It  was 
pointed  out  that  this  clause  had  been  inserted  by  the  under- 
takers themselves,  that  the  Commissioners  had  not  yet  approved 
of  it  and  that  the  Authority  could  im])ose  no  such  obligation 
on  any  mui\icipality.  Nevertheless  the  Association  of  Muni- 
cii)al  Corporations  have  been  badly  frightened.  We  are 
exceedingly  glad  the  point  has  been  raised,  for  it  indicates 
the  nature  and  direction  of  the  opposition  that  may  be 
expected  to  the  formation  of  these  Authorities.  In  an  area 
that  includes  a  number  of  progressive  municipalities,  as  we 
have  no  doubt  most  of  them  are,  no  difficulties  will  be  made 
atiout  raising  money  that  is  going  to  be  used  for  the  develop- 
ment of  the  area  as  a  whole,  and  the  money  itself  will  be  forth- 
coming when  the  public  see  that  the  development  is  going 
to  be  carried  out  in  an  economical  and  business-like  way.  As 
Mr.  Arthur  Neal  pointed  out.  after  the  first  year  or  two  the 
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nites  will  really  only  be  needed  as  {guarantees,  and  unless 
the  charges  ane  so  high  as  to  jjrevent  the  Authority  doing 
much  less  business  than  can  n-asonably  be  expected  there 
will  be  no  actual  call  on  local  jjurscs.  With  good  management, 
the  will  to  co-oi)erate  and  progressive  ideas  we  feel  sure  that 
most  of  these  difficulties  which  now  loom  so  large  in  some 
•  piarters  will  easily"  be  overcome.  We  are  sorry  to  see  that 
P>ath  is  taking  up  a  very  extraordinary  attitude,  which  is 
neither  much  credit  to  their  good  sense  nor  to  their 
])rogressiveness. 

Inductive  Interference. 

We  understand  that  the  rejjort  of  the  Committee  of  the 
Nitional  Electric  Light  Associatio^n  on  the  question  of  inductive 
interference  to  which  we  recently  referred  in  these  columns 
has  caused  a  certain  amount  of  alarm  in  commercial  and 
administrative  circles.  The  fact,  however,  has  got  to  be 
faced  that  where  transmission  lines  or  traction  circuits  are 
in  operation  telephonic  communication  is  necessary,  and  that 
this  communication  is  most  conveniently  and  often  necessarily 
effected  over  circuits  w'hich  run  close  to  the  power  lines.  In 
considering  this  question,  therefore,  the  principal  object  should 
be  the  discovery  of  methods  which  will  enable  telephone  and 
|)ower  lines  to  be  run  togttlier  without  the  present  trouble 
from  inductive  interference  being  experienced. 


Counteracting  Methods. 

A  LARGE  amount  of  information  on  this  subject  is  given  in  a 
\'olume  some  ih  in.  thick  recently  issued  by  the  Railway 
Commission  of  the  State  of  California,  where,  of  course,  the 
question  is  of  great  importance  owing  to  the  presence  of  a 
large  number  of  very  high  tension  power  lines,  though  it  is 
disappointing  to  find  that  the  cognate  subject  of  interference 
by  electric  railways  and  tramways  has  not  yet  been  considered. 
As  Mr.  J.  A.  LiGHTHiPE,  chief  electrical  engineer  of  the  South 
California  Edison  Company,  points  out  in  a  recent  issue  of  the 
Electrical  World,"  inductive  interference  can  be  largely 
reduced  by  scientific  transposition  and  by  the  use  of  prime 
movers  with  an  appropriate  wave  form.  Both  these  methods 
are,  of  course,  only  ap])licable  to  new  work,  although  the 
correction  of  the  wave  forms  at  present  employed  is  to  some 
extent  possible.  He  also  suggests  the  possibility  of  sup- 
pressing harmonics  by  attaching  a  small  generator  with  the 
necessary  characteristics  to  the  main  generator  shaft  to 
produce  a  current  corresponding  to  the  harmonics  in  the 
main  generator  wave.  This  current  would  be  superimposed 
on  the  primary  wave  at  180  degs.  phase  angle  and  would 
thereby  counterax;t  the  original  harmonics.  Similar  generators 
might  under  certain  circumstances  be  connected  directlv  to 
the  tele])hone  lines  in  oppositi(;n  to  the  interfering  wave  in- 
duced ill  the  circuit.  The  subject  is  one  which  is  likely  to 
become  of  great  importance  in  this  country,  and  some  inves- 
tigation into  it  is  urgently  necessary. 

An  Opportunity  Missed. 

A  WEEK  or  two  ago  we  called  attention  to  the  paucit\-  in 
number  and  ])oorness  of  quality  of  the  electrical  exhibits 
at  the  '■  Great  Victory  Exhibition  ""  at  the  Crystal  Palace.  It 
would  seem,  however,  that  the  electrical  firms  knew  what 
they  were  doing  when  they  either  refused  to  exhibit  or  neglected 
to  give  of  their  best  to  adorn  the  recently  opened  buildings 
at  Sydenham.  For  a  number  of  those  firms  who  have  ex- 
hibited are  so  disappointed  at  the  results  that  they  have  felt 
obliged  to  protest  against  the  lack  of  efficient  management  by 
the  exhibition  authorities.  This  is  sufficiently  indicated  by 
the  absence  of  proper  advertising  arrangements  and  of  the 
slightest  etfort  to  attract  foreigners  and  other  buvers  who 


would  undoubtedly  be  interested  in  the  good.s  fxLibited.  For 
example,  it  is  stated  that  no  boards  of  direction  are  available 
in  the  exhibition,  and  some  of  the  stall  holders  have  found  that 
the  main  j>art  of  their  bu.sines8  ha.s  been  answering  the  in- 
quiries of  wanderers  who  have  lost  their  way.  We  appreciate 
the  i)oint  of  view  of  the  signatories  of  th»-  letter  who 
took  jtart  in  this  demonstration  of  British  indu.stries  in 
the  ho|<e  that  they  would  get  a  fair  return  for  their  money. 
There  is,  however,  a  larger  question.  Here  was  a  great  oppor- 
tunity for  exhibiting  the  progress  and  present  condition  of 
British  trade.  When  we  called  attention  to  this  exhibition 
before  we  blamed  manufacturers  for  failing  to  seize  thi.s 
opportunity.  It  seenis  our  strictures  should  be  widened  in 
scope  and  increased  in  severity.  In  conception,  no  less  than 
in  execution,  the  whole  affair  is  an  example  of  pitiable  bungling. 

"Increased  Cost  of  Living  "  and  Industry. 

The  effect  of  the  ''  increased  co.st  of  li\nng  "  on  the  fortune* 
of  an  industrial  undertaking  is  well  illu.strated  by  some  figures 
given  by  Dr.  Charle.s  Carpenter  in  a  recent  i.ssue  of  the 
"  Gas  World."  He  compares  the  financial  position  of  the 
South  Metropolitan  Gas  Company  for  the  year  ending  June 
1914  with  that  for  the  year  ending  June  1920.  The  di\-idend 
on  the  ordinary  stock  was  6-24d.  per  1,000  cubic  ft.  of  gas 
sold  in  the  fir.st  of  these  periods  and  349d.  in  the  second, 
while  salaries  increased  from  l-64d.  to  3-23d.,  coal  from 
1602d.  to  38-1 4d.,  and  wages  from  10-87d.  to  36-22d.  per 
1,000  cubic  ft.  of  gas  sold.  As  Dr.  Carpenter  truly  says, 
there  is  no  profiteering  here,  and  the  situation  is  one  which 
must  be  viewed  with  the  greatest  alarm  not  only  by  the 
shareholders  but  also  by  the  employees  who  are  co-partners 
in  the  undertaking.  Xo  company  can  continue  to  live  under 
such  conditions,  and  it  must  be  realised  that  the  only  way  to 
improvement  lies  through  economy  and  hard  work.  \N  e 
should  like  to  see  similar  figures  from  some  electricity  under- 
takings.    We  have  no  doubt  the  same  lessons  could  be  drawn. 


The  Overtime  Ban, 

We  think  that  the  conference  of  the  representatives  of  the 
Engineering  Trades  Unions  can  hardly  realise  the  effect  on 
the  well-being  of  the  community  generally  (to  say  nothing  of 
themselves)  of  the  decision  they  came  to  on  Saturday  on  the 
question  of  overtime.  They'  have,  in  fact,  determined  to 
restrict  overtime  throughout  the  industry  and  rigidly  to 
enforce  this  restriction  "  on  all  classes  of  work  irrespective  of 
whether  it  be  of  a  productive  nature  or  breakdowns,  or  repairs 
to  plant,  maintenance  or  repairs  generally,  except  in  cases 
involving  loss  of  life  or  limb."  This  decision  is,  of  course,  a 
sequel  to  the  recent  award  of  the  Industrial  Court  and  is  a 
variation  of  the  ca'  canny  movement  >.hich  has  the  advantage 
that  it  can  be  carried  on  with  a  minimum  of  personal  in- 
convenience to  its  protagonists.  Bat  the  result  can  only  be  a 
further  limitation  in  our  already  restricted  output,  a  fiu-ther 
increase  in  prices  and  yet  more  delay  in  placing  industry 
generally  in  a  stable  condition.  What  the  Trade  Unions  have 
to  gain  from  such  a  policy  it  is  difficult  to  see.  But  with  too 
nuxnv  of  these  organisations  the  desire  to  obtain  a  fleeting 
advantage   is   greater  than   the  stabilisation  of  their   future 

position  in  the  industrial  world. 

» 

Housing  Schemes  and  the  E.T.U. 

The  delav  in  turning  the  paper  housing  schemes  into  some- 
thing more  concrete  in  the  way  of  bricks  and  mortar  is  having 
a  bad  effect  on  the  fortunes  of  the  E.T.U.  In  many  districts 
there  is  a  high  percentage  of  unemployment,  and  this  state  of 
things  is  rather  likely  to  increase  than  to  diniir.iBh  Apart 
from  the  slowness  with  which  the  new  work  is  coming  forward, 
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there  is  another  reason  for  this  state  of  aflairs,  and  it  is  a  reason 
for  which  the  members  of  the  E.T.U.  are  themselves  partly 
to  blame,  and  from  which  they — and,  indeed,  Trades  Unions 
in  general — might  draw  some  useful  lessons  as  to  future  policy. 
High  wages  mean  high  prices.  High  prices  encourage  the 
consumer  only  to  purchase  when  he  is  absolutely  obliged. 
Restricted  purchase  means  less  work.  Less  work  means  un- 
employment. Unemployment  means  that  high  wages  are  not 
much  good.  It  is  not  a  vicious  circle,  but  it  is  a  cycle  of  events 
that  is  just  as  harmful  to  the  general  body  of  labour,  and  Labour 
itself  has  the  easy  remedy. 


Elducation  in  London. 

The  Education  Act  of  1918  imposes  new  responsibilities 
both  on  the  parents  and  on  the  employers  of  young  persons. 
In  accordance  with  its  provisions  such  young  persons  of  both 
sexes,  whether  employed  or  not,  must,  after  an  appointed  day, 
receive  instruction  in  special  continuation  schools  up  to  the  age 
of  18.  It  rests  to  some  extent  with  the  Education  Authority 
to  determine  along  what  lines  the  curriculum  in  these  schools 
shall  proceed,  but  it  is  obvious  that  to  be  of  any  real  use 
its  details  should  largely  be  governed  by  the  occupation 
the  child  is  following  during  the  rest  of  his  time,  and  that,  for 
instance,  a  boy  who  is  working  in  an  engineering  shop  in  the 
day  time  should  not  be  allowed  to  take  a  course  in  the 
afternoon  which  is  mainly  concerned  with  the  study  of  Greek 
verbs  or  architectural  decoration. 

Population  and  Occupation. 

In  a  place  of  the  size  of  London  to  accomplish  this  desi- 
deratum means  that  numerous  difficulties  must  first  be  over- 
come. As  the  Education  Committee  of  the  London  County 
Council  point  out  in  a  very  interesting  draft  scheme  which 
they  have  recently  prepared,  the  '"  locality  "  for  whose  educa- 
tion they  are  resj^onsible,  includes  the  largest  aggregation 
of  population  known  to  industry,  a  population,  moreover,  of 
all  grades  of  wealth  and  engaged  in  all  sorts  of  occupations, 
from  international  finance  to  market  gardening.  In  spite 
of  the  restrictions  imposed  by  the  London  Building  Acts  and 
by  the  ever-increasing  rates  London  is  still  one  of  the  largest, 
if  not  the  largest  engineering  centre  in  the  country,  while  the 
manufacture  of  scientific  instruments,  of  motor  cars,  of  aero- 
planes and  of  the  various  class  of  goods  comprised  under  the 
heading  of  the  metal  trades  is  largely  carried  out,  especially  by 
numbers  of  small  employers  of  labour.  Fortunately  the  task 
of  the  London  County  Council  as  Education  Authority  is  made 
easier  by  the  segregation  of  these  trades  into  areas,  and  by  the 
excellent  work  which  they  themselves  have  been  doing  during 
the  last  ten  or  fifteen  years  in  the  co-ordination  of  the  various 
educational  facilities  and  in  the  development  of  these  facilities 
both  in  number  and  usefulness.  Indeed,  it  is  not  too  much  to 
say  that  they  have,  in  a  great  measure,  anticipated  many  of  the 
reforms  legalised  by  the  Act  of  1918. 

The  magnitude  of  tlie  task  is  evident  from  tbe  statement  that 
the  Educational  Budget  of  the  County  amounts  in  1920-21 
to  £9,351,291  for  elementary  education,'  and  to  £2,360.085  for 
higher  education.  Nevertheless  these  sums  will  have  to  be 
largely  increased  if  London  and  London's  childr(»n  are  to 
possess  the  educational  system  that  will  enable  them  to  keej) 
well  in  the  van  of  industrial  progress. 

The  Growth  of  Techniv-al  Education. 
Education  in  London  as  elsewhere  was  first  carried  out, 
often  very  inefficiently,  by  private  endeavour,  and  was  con- 


fined to  instruction  in  primary  subjects.  After  a  time,  how- 
ever, Mechanics'  Institutes,  providing  instruction  in  one  or 
more  special  subjects  of  a  technical  character,  were  estab- 
lished, while  the  opening  of  the  Birkbeck  College  in  1823,  and 
of  the  various  polytechnics  in  later  years,  provided  for  the 
study  under  one  roof  of  a  large  variety  of  subjects  of  this 
nature.  And  at  the  present  time,  though  progress  has  been 
unequal,  there  are  comparatively  few  industries  which  are 
not  catered  for  in  the  technical  education  svstem  of  the 
Council.  Nevertheless,  none  realise  better  than  the  Educa- 
tion Committee  that  there  is  still  a  great  deal  to  be  done. 

The  Decentralisation  of  Instruction. 

The  rapid  growth  of  these  institutions,  however,  carried 
with  it  the  disadvantage  of  overlapping,  with  the  inevitable 
result  that  some  subjects  were  adequately  dealt  with  in  a 
number  of  institutions,  while  others  were  adequately  dealt 
with  in  none.  The  Council,  therefore,  finally  determined  that 
an  Institution  whose  circumstances  were  such  that  it  could 
with  advantage  specialise  in  branches  of  instruction  affecting 
one  trade  or  group  of  trades  should  seek  development  in  that 
direction  rather  than  indulge  in  competition  in  other  direc- 
tions for  which  adequate  provision  was  made  bv  another 
Institution.  This,  it  will  be  agreed,  was  the  right  policy, 
and  has  been  justified  by  the  results.  This  group  system  has 
been  applied,  among  other  subjects,  to  the  teaching  of  both 
general  and  electrical  engineering. 

The  Developments  of  Evening  Work. 

Since  under  the  new  Act  it  is  obvious  that  a  large  part  ol 
the  instruction  must  be  given  in  the  evening,  that  part  of  the 
report  which  deals  with  the  development  of  evening  work  is 
deserving  of  close  study.  Institutes  for  giving  this  type  of 
instruction  were  first  organised  in  1890,  but  suffering  a  more 
than  usually  large  crop  of  infantile  ailment^  made  little  real 
progress  until  a  scheme  of  re-organisation  inaugurated  in 
1905  was  put  into  force.  Their  failure  was  principally  due  to 
incom])lete  control  of  the  students,  to  the  wrong  class  of 
teachers  being  employed,  and  especially  to  the  students  being 
insufficiently  grounded  in  such  subjects  as  English  and  arith- 
metic. Nevertheless,  the  lessons  learnt  from  these  failures 
will  certainly  be  of  the  greatest  use  in  preparing  the  way  for 
the  compulsory  day  continuation  schools  instituted  in  the 
Education  Act  of  1918.  We  are  glad  to  see  that  the  Educa- 
tion Committee  of  the  Council  insist  on  the  desirability  of 
higher  elementary  education  and  of  courses  of  training  which 
shall  ■■  bring  these  young  persons  on."  We  might  add 
that  these  courses,  by  maintaining  a  proper  balance  between 
practical  and  literary  subjects,  should  aim  to  teach  that 
greatest  of  all  lessons,  which  is  to  teach  the  child  how  to  teach 
hims(>lf.  This  cannot  be  better  done  than,  as  the  Committee 
well  point  out,  by  making  the  practical  side  of  the  curriculum 
more  practical  and  the  literary  side  more  stimulating  and 
inspiring.  While  we  agree  that  one  of  the  aims  should  be 
towards  the  satisfactory  utilisation  of  leisure  hours  by  literary 
work,  by  games  and  by  social  activities  of  various  kinds. 

Co-operation  of  Employers  Necessary. 

Work  of  this  kind  cannot  be  carried  out  without  the  co- 
operation both  of  parents  and  employers.  It  is,  therefore, 
gratifying  to  note  that  "  the  attitude  of  employers,  trade? 
unions  and  workers  has  largely  swung  round  from  a  formei 
condition  of  apathy  to  one  of  anxious  endeavour  to  secure  the 
utmost  educational  facilities  in  respect  of  their  trades,  and 
that  while  so  short  a  time  ago  as  1913  difficulties  were  found  in 
compiling  a  list  of  some  dozen  examples  of  firms  associated 
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witli  the  Council  in  educational  work,  to-day  there  are  hun- 
dreds  of    firms   so    associated.""     This    is    a    great    advance 

ACCO.M.VIOIJATION  ANJ)  FlNAXCE. 

It  would  seem  that  the  only  real  obstacles  to  the  proper 
development  of  this  well  thought-out  scheme  are  accommoda- 
tion and  finance.  Modern  ideas  and  increased  demands  are 
both  responsible  for  largely  increasing  requirements  under  the 
first  of  these  heads,  while  no  ex])lanation  for  an  increase  under 
the  latter  head  is  needed.  Nevertheless  more  and  better 
education  of  the  right  sort  is  a  ])rime  necessity  of  present-day 
existence,  and  an  excellent  antidote  of  industrial  unrest.  We 
hope,  therefore,  that  means  will  be  found  for  bringing  a  scheme, 
upon  which  the  Educational  Committee  are  very  much  to  be 
congratulated,  to  a  successful  fruition.-  We  would  add  that  the 
report  itself  is  not  only  of  great  historical  value,  but  forms  a 
good  foundation  upon  which  an  educational  structure  really 
worthy  of  London  may  be  erected. 


Concerning  Technical 
Publications. 

The  patriarch  Job  never  made  a  truer  remark  than  when 
he  said  that  "  of  the  making  of  books  there  is  no  end  "  ;  and, 
if  newspapers  and  technical  and  trade  journals  had  been 
invented  in  his  day,  we  do  not  doubt  that  he  would  also  have 
expressed  what  was  in  hTs  mind  about  them  with  that  for- 
cibleness  for  which  he  has  since  become  famous.  As  it  is, 
from  every  quarter  of  the  globe  come,  not  only  journals,  but 
proceedings,  transactions,  reports,  pamphlets,  catalogues, 
magazines  and  leaflets  to  litter  our  table  and  to  strew  our 
o.ffice.  Though  possibly  we  are  unduly  favoured  in  this 
respect,  for  an  editor's  time  in  some  people's  opinion  should  be 
mainly  occu])ied  in  reading  what  other  people  have  written, 
yet  it  is  evident  that  a  great  deal  too  much  of  what  is  con- 
veniently called  ■'  matter  "'  is  being  printed,  to  the  delight  of 
its  authors  and  the  despair  of  those  who  endeavour  to  keep 
close  touch  with  the  progress  in  the  particular  department 
of  science  or  industry  with  which  tlieir  life's  work  is  connected. 

Quality  r.  Quaxtity. 
One  of  the  greatest  disadvantages  of  this  state  of  things  is 
that  quality  is  submerged  in  quantity.  A  large  number  of  the 
articles  and  Papers  which  are  now  printed  are  more  often 
than  not  a  badlv  hashed  collection  of  somebody  else's  work, 
fron\  which  the  essential  essence  has  long  since  been  distilled, 
leaving  an  unsatisfying  meal  of  bones  and  gristle  for  anyone 
who  is  foolish  enough  to  attempt  the  task  of  abstracting 
nourishment  from  it.  And  they  have  a  still  graver  drawback. 
Like  leaves  in  an  overflowing  gutter,  they  retard  or  stop  the 
stream  of  what  is  really  worth  having.  The  problem  before 
the  editor,  then,  is  how  to  select  the  most  deserving  material, 
and  for  the  reader  how  to  keep  himself  informed  of  the  contents 
of  all  the  articles  published  on  any  subject  in  which  he  is 
interested. 

The  Length  of  Contributions. 
The  second  portion  of  this  subject  has  recently  received 
some  attention  from  Mr.  C.  H.  Wordingham  in  the  columns 
of  "  Engineering  "  and  from  Mr.  G.  Dettmar  in  the  "  Elek- 
trotechnische  Zeitschrift."  The  latter  truly  points  out  that 
the  cost  of  production  of  technical  journals  is  likely  to  remain 
at  a  high  figure  for  some  time  to  come,  and  that  to  counteract 
this  the  length  of  author's  contributions  might  be  cut  down 
and  a  preferential  tariff  inaugurated  for  those  who  can  write 


the  most  concJHely.  There  i«  something  about  thL«  idea  that 
we  like.  It  might  kill  the  h-n^hy  introduction  and  cause  the 
elimination  of  hi.storical  matter,  refen-nce  to  which  in  a  foot- 
note or  two  would  generally  be  sufficient.  The  fact  is  that 
long  articles  are  not  wanted  in  journalism  nowadays.  To  be 
fair,  it  should  be  added  that  long-windedness  on  the  |iart  of 
authors  has  in  the  past  been  encouraged  rathf-r  than  dis- 
couraged by  some  editors  on  the  principle  that  the  quality  of 
the  contribution  increa-ses  with  its  length,  when  the  reverse 
is  more  likely  to  be  the  case. 

Mr.  Uett.mar'.s  second  suggestion,  that  the  same  Pajier 
should  not  be  printed  in  more  than  one  journal,  i.s  one  with 
which  no  editor  can  be  expected  to  agree,  except  on  the  under- 
standing that  he  has  first  option  on  all  articles  ;  while  the 
further  suggestion  that  a  contribution  should  be  split  up  into 
sections,  of  which  each  journal  should  publish  one,  can  hardly 
be  made  seriously.  It  is  altogether  too  remini.scent  of  vultures 
round  a  corpse  to  be  pleasant.  Besides,  the  feelings  and 
pocket  of  the  reader  nmst  not  be  left  out  of  consideration. 

Numerous  Abstracts. 

Mr.  Wordingham  also  considers  the  question  more  from 
the  point  of  view  of  the  reader  than  of  the  editor,  and  from 
the  point  of  view  of  a  reader  whose  conscientiousness  in  the 
pursuit  of  knowledge  must  surely  only  be  equalled  by  the 
paucity  of  his  numbers.  His  suggestion  is  that  each  lastitu- 
tion  should,  besides  publishing  the  Paper  in  full,  also  publish 
a  separate  official  abstract,  in  a  form  which  can  easily  be  filed, 
and  that  technical  journals  should  do  likewise  with  the  article.s 
that  they  publish.  These  suggestions,  in  our  opinion,  would 
rather  augment  the  ills  they  are  designed  to  alleviate.  Is  there 
any  office  which  would  within  a  short  time  be  able  to  contain  all 
these  publications  ?  To  adopt  this  suggestion  would  certainly 
not  decrease  the  stringency  of  the  Paper  shortage,  nor  would 
it  help  to  lessen  the  cost  of  production,  both  matters  with 
which  it  is  highly  essential  to  deal  at  the  present  time.  Societies 
might,  it  is  true,  see  in  it  a  way  of  saving  on  their  more  bulky 
proceedings,  but  there  would  be  no  money  and  a  maxinmm 
of  inconvenience  in  it  for  technical  journals.  It  is  a  subject 
which,  like  many  other>.  where  finance  must  be  the  deciding 
factor. 

ReSTRUTION    '•.    MULTIPI.UATIOX. 

In  our  view,  the  tendency  should  be  rather  towards  the 
restriction  than  the  multiplication  of  the  number  of  publications, 
whether  in  the  form  of  proceedings  or  abstracts  or  whatever  their 
title  may  be.   Societies  especially  might  consider  the  desirability 
of  restricting  their  juoduction  of  printed  nuiiter.  and  rely  a 
great  deal  more  on  the  technical  journals  to  give  the  necessary 
publicity  to  their  meetings.     At  present  each  society,  however 
small,    thinks    it    necessary    to     publish    ]>roceedings.    which 
re})resent  too  often,  for  all  the  good  they  do.  a  waste  of  effort 
and   the   absorption   of   material   that   could   be   much   more 
efficiently  used  elsewhere.     At  the  same  time,  the  denumds 
of  these  societies  on  the  literary  output  of  their  members 
detract  from  the  interest  and  influence  of  technical  journals 
witli  a  world-wide  circulation.     The  same  jtrotest  in  a  more 
forcible  form  may  be  registered  against  the  denuinds  nuide 
by  house  organs  and  other  similar  publications  upon  members 
of  the  staff  for  articles  whose  subject  nuitter  would  ensure  its 
authors  a  hearing  in  the  columns  of  journals  with  a  wider 
appeal.     The  object  of  all  electrical  engineers  should  be  to 
disseminate  knowledge  for  the  general  good,  and  this  will  not 
be  achieved   by  jniblication  in  some   small  journal  with  an 
artificially  limited    circulation.      For  while    it    is   certainly 
true  that  every  industry  can  support  one  journal,  it  is  equally 
true  that  for  an  industry  to  attempt  the  task  of  supporting 
more  than  a  certain  number  is  of  no  advantage  to  anyone. 
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The  Ealing  and  Shepherd's  Bush  Railway. 

A  Useful  Addition  to  London's   Traffic  Facilities. 


The  harassed  and  ^vearv  Londoner  Avhose  dormitory  is  in  the 
neighbourhood  of  Ealing  received  a  much-needed  addition  to  the 
means  whereby  he  can  get  to  and  from  his  ^vork  by  the  opening  of 
the  Ealing  and  Shepherd's  Bush  Railway  on  Tuesday  of  this  week 
The  history  of  the  extension  is  interesting.  The  Great  Western  Rail- 
way obtained  authority  for  the  new  line  in  1905,  while  the  Central 
London  Railway  also  obtained  powers  to  connect  their  line  with  the 
Great  Western  new  line  at  Wood -lane,  and  to  extend  their  trains  to 
Ealing  in  1911. 

The  works  Mere  commenced  at  the  beginning  of  1913,  and  although 
a  good  deal  of  progress  was  made  with  the  construction  of  the  rail- 
way prior  to  August,  1914.  the  incidence  of  the  war  delayed  the 
completion  of  the  work,  particularly  so  far  as  the  electrification  of  the 
line  was  concerned,  as  it  was  not  possible  to  secure  the  necessary 
equijjment.  Since  the  Armistice,  however,  the  Great  Western  and 
Central  London  Companies  have  respectively  done  everything  pos- 
sible to  complete  the  railway  and  provide  the  necessary  rolling  stock 
for  the  extension  of  the  train  service  to  Ealing  Broadway,  with  the 
result  that  we  have  just  mentioned.  The  new  line  forms  a  connec- 
tion with  the  West  London  Line  near  Uxbridge-road,  and  is  available 
for  use  by  G.W.  passenger  and  goods  trains.  Freight  traffic  has 
already  been  conveyed  over  it  by  G.W.  steam  trains,  and  great  pre- 
cautions have  been  taken  to  see  that  the  settlement  of  the  embank- 
ments, &c.,  is  comjilete. 

Starting  from  Ealing  Broadway  the  new  line  parallels  the  G.W. 
main  line  for  about  half  a  mile,  after  which  it  turns  northwards 
towards  the  G.W.  London  and  Birmingham  line,  adjacent  to  which  it 


Station  before  Alterations.  New  Station. 

Fig.    L — DiAGEAM  of  Wooe-lane  Station  Befoke  and  aftek 
Alterations. 

pursues  its  course  to  Old  Oak  Common,  running  underneath  the 
G.W.  railway  lines  at  that  point,  and  proceeding  along  the  west  side 
of  Wormwood  Scrubbs.  Physical  connection  is  niade  with  the 
Central  London  Railway  at  Wood-lane. 

To  deal  ^ith  the  new  traffic  additional  platforms  have  been  con- 
structed at  Ealing  Broadway  Station,  a  new  station  has  been  erected 
at  East  Acton,  and  additional  platforms  have  been  provided  at 
Wood-lane  Central  London  Station,  a  modification  in  the  arrange- 
ment of  the  platforms  at  the  last  station  being  nccessarv,  as  shown 
in  Fig.  1. 

Besides  forming  a  new  outlet  for  the  excessive  traffic  to  Ealing  now 
carried  by  the  District  Railway,  the  new  line,  which  is  4  miles  22 
chains  long,  will  develop  the  districts  through  which  it  passes.  In 
fact,  new  houses  have  already  been  erected  at  K%st  Acton,  and  the 
housing  schemes  in  ])rogress  w411  be  facilitated.  'The  many  works 
at  Rark  Royal  and  Willesden  will  be  benefited,  and  residents  at 
Ealing  and  in  (ireat  V^'estern  main  line  districts  are  afforded  another 
and  a  more  direct  route  with  the  V\'est  Knd  and  City  of  London, 
with  connections  on  the  ('cntral  London  Railway  to  all  parts. 
Power  Supply. 

The  electrification  of  the  now  line  has  been  carried  out  on  the  same 
])rinci])le  as  is  already  ojjcrating  on  the  Central  London  Railway— i.e., 
with  centre  positive  conductor  rail  and  running  rail  return.  The 
necessary  energy  is  supplied  from  the  Great  Western  Railway  Com- 
pany's power  house  at  Park  Royal,  at  6,600  volts  three-phase,  and 
this  is  transformed  and  converted  to  600  volts  dii-ect  current  at  Old 
Oak  Common  sub-station,  whence  the  supply  to  the  line  is  given. 


In  addition  to  a  supply  for  traction  purposes  a  single-phase  supply  at 
460  volts  is  provided  for  the  electric  signalling  system. 

Signalling. 

Ihe^working  of  the  trains  is  safeguarded  by  the  provision  of  auto- 
inatic  signalling,  the  line  being  divided  into  sections,  eight' on  the 
down  road  and  nine  on  the  up  road,  the  longest  section  being  about 
1,100  yds.,  thus  enabling  a  service  with  the  minimum  of  interval 
being  run  when  necessary.  There  are  three  signal  boxes.  One  at 
Wood-lane  Junction,  which  controls  a  fly-over  junction  coimecting 
the  West  London  and  West  London  Extension  lines  to  Addison-road 
and  Clapham  Junction  with  the  E.  &  S.B.  Railway.  This  signal  box 
works  the  facing  points  of  the  junction  mechanically,  and  elec- 
trically controls  the  necessary  signals  for  the  protection  of  the 
junction.  The  North  Acton  signal  box  controls  tlie  junction  be- 
tween the  Ealing  and  Shepherd's  Bush  line  and  the  Great  Western 
direct  line  to  Birmingham  ;  while  the  Ealing  Broadway  signal  box 
controls  the  working  in  and  out  of  the  station  of  that  name,  though  for 
economical  working  its  inter-locking  apparatus  is  operated  from  the 
District  Company's  signal  box-.  This  box  is  of  the  electro-pneumatic 
tj^pe,  there  being  six  sets  of  points.  All  signals  are  of  the  three- 
position  type  worked  in  the  upper  quadrant,  and  are  controlled  by 
alternating-current  track  circuits,  giving  the  following  indications  : 
Horizontal,  red  light,  danger  ;  45  deg.,  yellow  light,  proceed  with 
caution  ;   vertical,  green  light,  proceed  at  normal  speed. 

These  signals  are  put  to  •'  danger  "  on  the  passing  of  a  train, 
and  do  not  again  alter  in  position  until  the  train  has  cleared  the 
track  circuit  of  the  section  ahead,  when  the  signal  arm  falls  auto- 
matically to  the  45  deg.  position.  Upon  the  train  clearing  the  second 
section  ahead  the  signal  assumes  the  vertical  position.  At  the 
junctions  the  signals  are  controlled  by  the  signalmen  in  addition 
to  the  track  circuits. 

In  each  signal  box  there  is  an  illuminated  diagram  by  means  of 
which  the  signalman  is  able  to  follow  the  movements  of  trains  over 
the  sections  of  line  applying  to  the  signal  box.  At  each  signal  a 
train  stojj  is  provided  working  in  conjunction  with  the  signal  arm, 
which  on  being  passed  in  the  "  danger  "  position  automatically 
applies  the  brake  on  the  train.  For  foggy  weather  rejieating  light 
signals  are  provided  throughout  the  line  at  a  distance  of  200  yds. 
from  the  signals.  These  are  operated  Mhen  necessary  by  means  of 
switches. 

The  work  in  connection  ^ith  the  signalling  system  has  been 
carried  out  by  the  McKenzie  Holland  &  Westinghouse  Power  Sig- 
nalling Company,  under  the  direction  of  the  signal  engmeer  of  the 
Great  Western  Railway. 

Rolling  Stock. 

The  trains  used  on  this  line  consist  of  six  cars — ^wo  motor  cars  and 
four  trailers.  The  trailers  are  standard  C.L.R.  stock,  while  the 
motor  cars  \\ere  specially  designed  for  this  extension. 

The  control  equipment  supplied  by  the  B.T.-H.  Company  is  of  the 
relay  automatic  type.  The  normal  position  of  operation  \\ith  this 
system  is  to  place  the  controller  at  once  to  the  fuU  on  position  when 
starting  a  train-.  The  contactors  are  then  picked  up  in  their  correct 
sequence  by  the  current  limit  relay,  which  operates  as  soon  as  the 
motor  current  has  dropped  to  a  pi-edetermined  value. 

The  relay  consists  of  one  main  and  two  slunit  coil.  The  latter 
carries  current  equal  to  that  of  one  motor  only.  The  actuating  coils 
of  the  contactors  arc  energised  through  one  or  other  of  the  two  shunt 
coils  in  a  manner  such  that,  if  one  is  energised  through  one  shunt  coil, 
the  next  one  to  close  will  be  energised  in  series  with  the  other  shunt 
coil.  The  two  relay  shunt  coils  act  on  two  plungers  controlled  by 
gravity.  Each  plunger,  when  in  its  normal  jiosition,  closes  a  disc 
switch  in  series  witli  the  other  shunt  coil  ;  but  when  raised  (due  to 
its  coil  being  energised)  ojiens  this  switch.  Thus,  when  one  of  the 
plungers  is  raised  the  shunt  coil  acting  on  the  other  cannot  be  ener- 
gised because  of  the  break  in  the  circuit  produced  by  the  above- 
mentioned  switch,  but  although  it  is  the  control  current  that  raises 
the  plimger  so  as  to  produce  this  break  it  is  the  current  passuig 
through  the  nuvin  coil  Mhich  maintains  the  break,  and  the  plunger  is 
not  released  until  this  current  has  dropped  to  the  predetermined 
value.  Then  the  jilunger  falls  and  closes  the  switch  which  com- 
pletes the  circuit  for  the  next  contactor  coil  to  be  energised. 

Principle  of  the  Method. 
The  principle  underlying  the  method  of  control  adopted  in  con- 
nection with  the  current  limit  relay  is  that  after  a  contactor  has 
been  picked  up,  as  described  above,  its  coil  is  immediately  trans- 
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ferred  by  means  of  interlocks  to  another  M-ire.  There  are  thus  essen- 
tially t\\o  operating  Avires,  the  picking  up  wire  and  the  retaining 
wire  (although  other  wires  are  introduced  for  forward  and  reverse, 
circuit-breaker  setting,  &c.,  &c.)- 

As  there  are  no  main  'bus  lines  down  the  train  a  potential  relay 
is  fitted  on  each  motor  car,  which  drops  all  contactors  on  that  car 
when  the  motors  lose  current.  This  is  necessary,  because  when  no 
current  passes  through  the  main  coil  of  the  current  limit  relay  it 
ceases  to  exercise  its  control  over  the  rate  of  picking  up  of  contactors. 
The  controller  has  four  f or\\ard  ])oints  and  two  reverse  (series  only), 
of  which  Xos.  2  and  4  are  running  points,  where  all  resistance  is  cut 
out. 

A  useful  provision  in  the  control  is  that  if  in  the  course  of  the 
automatic  notching  up,  the  controller  handle  is  brought  back  to  the 
first  or  third  notch  as  the  case  may  be,  the  automatic  closing  of  con- 
tactors is  stopped,  but  these  already  closed  are  kept  up. 

Safety  Devices. 

The  working  on  the  safety  button  of  the  controller  handle  differs 
from  the  C.L.R.  standard  in  that  the  safety  button  can  be  released, 
except  when  the  handle  is  at  off  position.  If,  however,  the  handle 
itself  be  let  go,  it  flies  back  to  off  position  Avhen  current  is  instantly 
cut  off,  and  the  brakes  applied  throughout  the  train. 

Another  safety  device  is  the  control  circuit  governor.  By  inter- 
rupting one  of  the  control  circuits  it  prevents  the  train  being  driven 
forward  unless  the  train  pipe  of  the  Westinghouse  brake  is  charged 
with  air  and  the  trip  cock  is  cut  in. 

Each  motor  car  is  fitted  with  two  G.E.  212  motors  of  240  h.p. 
geared  for  a  free  running  speed  of  35-40  miles  per  hour.  The  brake 
equipment  is  Westinghouse  with  improved  triple  valves  on  the 
motor  cars  and  quick-acting  triple  valves  on  the  trailers.     The  brake 


blocks  are  of  unchilled  cast  iron.     The  air  compressor  is  of  the 
B.T.-H.C.P.  28a  type. 

RoLLixG  Stock. 

It  will  be  seen  from  the  illustrations  that  motor  cars  are  provided 
^vith  a  covered  vestibule  at  the  traiUng  end,  and  that  middle  doors 
have  been  fitted.  The  control  of  the  latter  is  similar  to  that  pre- 
viously described  in  connection  with  new  stock  for  the  Queens  Park 
extension  on  the  L.E.R.  The  interior  steel  panels  of  the  motor  cars 
are  painted  a  light  V^rown  to  tone  in  with  the  colour  of  the  moulding, 
&c.,  which  are  of  teak  or  steel,  painted  to  match.  The  lamp  fittings 
and  ends  of  cross-seats  are  finished  in  oxj-dised  bronze  ;  other  fittings 
are  of  aluminium  alloy.  The  ceiling  of  the  arched  roof  is  enamelled 
flat  white.  With  regard  to  ventilation,  in  addition  to  the  ordinary 
drop  lights,  an  air  duct  with  perforations  runs  the  whole  length  of 
the  motor  car,  and  is  open  to  the  air  at  the  ends. 

The  motor  cars  are  constructed  mainly  of  steel,  A^ith  some  teak 
interior  finish.  The  sole  bars  consist  of  12  in.  by  4  in.  by  6  in.  bulb 
angles,  upon  which  the  body  framing  is  built  up.  The  motor  trucks 
are  built  of  plate  and  angle  iron.  The  trailer  trucks  are  built  up  of 
pressed  steel  sections,  and  are  fitted  with  the  ordinary  laminated 
side-bearing  springs.  The  motor  cars  were  constructed  by  the 
Cammell  Laird  Company,  from  designs  prepared  m  the  Ealing 
Common  drawing  office  of  the  Underground  Companies.  The  lead- 
ing dimensions  and  weights  are  as  follows  :  Length  overall,  47  ft. 
9  in.  ;  width  over  body,  8  ft.  9  in.  ;  total  height  from  rail,  9  ft.  3J  in. ; 
centres  of  bogies,  29  ft.  6  in.  ;  diameter  of  motor  wheels,  36  in.  ; 
wheel  base  of  motor  bogie,  6  ft.  8  in.  ;  diameter  of  trailing  wheels, 
29  in.  ;  wheel  base  of  trailer  bogie,  5  ft.  Weight  of  car  completely 
equipped  :  Motor  end,  22|  tons  ;  trailer  end,  9^  tons  i  total,  32 
tons.     Total  weight  of  six-car  train  (unloaded),  128  tons. 
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(Co)uludeii  from  page  130  ) 


Taking  now  the  second  case  in  which  the  gap  is  constant 
and  the  equivalent  and  actual  lengths  of  the  horns  and  the 
central  portion  of  the  armature  are  variable,  we  have  for  the 
equation  of  the  magnetic  circuit 


I.. 


.jLi^D.  +  M^L,,     where  Do=fiLj  +  L,,. 


(19) 


Substitutin 

w 


thi: 


r^"7i:,+7i:,], (20) 


value  of  L,  in  (13),  we  obtain  energy 

where  A',  and  K ^  are  constant.5. 

ir-«(^(/-  +  .r/y),        (21) 

where  '(  and  b  are  constants. t 

From  the  preceding  analysis.-  i.e.,  (IG)  to  (18:t),  it  i-;  clear 
that  ill  this  instance  also  there  is  a  certain  value  of  ;j  =  Bin  for 
which  the  available  energy  is  a  nuiximum.  In  this  case  the 
actual  and  the  equivalent  gap  is  fixed,  so  that  the  above 
condition  is  obtained  by  varying  the  lengths  of  the  iron 
com])onents  mentioned  above.  Tlie  value  of  the  armature 
diameter  obtained  in  this  way  might  be  l)eyond  the  limits  of 
practical  construction.  Neither  of  the  preceding  cases  actually 
arise  in  practice,  since  armature  reaction  has  been  neglected. 

The  maximum  armature  reaction  occurs  when  the  primary 
is  short  circuited  at  high  s))eeds  and  the  current  is  a  maxinuim 
in  the  ))usitiou  shown  by  Fig.  1.  In  effect,  armature  reaction 
is  equivalent  to  increasing  the  rehictance  of  the  circuit  external 
to  the  magnet.     From  Appendix  2  we  see  that  at  high  speeds 

*  This  Paper  was  receivod  by  the  Editor  on  February  23,  19l0. 
t  6  can  only  1k>  c()nu<UTc'd  consta.i'.  for  a   limited  raii'ie  of   i/.     Tliis 
applies  tiiroujiliout  tlic  analysis. 


the  armature  ampere  turns  depend  approximately  on  the  flux. 
Thus    we   can    write   demagnetising   armature   ampere    turns 

=  ■  ,    '".  where  J  is  a  constant. 

The  preceding  analysis  dealing  with  the  reluctance  of  the 
magnetic  circuit  has  been  based  on  the  position  illustrated  in 
Fig.  3.  It  is  in  the  position  of  Fig.  1,  however,  that  the 
armature  reaction  should  be  taken  into  account.  This  diffi- 
culty can  be  surmounted,  in  order  to  preserve  uniformity  in 
the  analytical  treatment,  by  choosing  a  value  of  the  constant 
J  to  be  "applied  in  the  poo'ition  of  Fig.  3,  so  that  the  actual 
reluctance  of  the  armature  in  Fig.  1  position,  plus  that  equiva- 
lent to  armature  reaction  in  this  position,  is  equal  to  that  of 
Fig.  3  (including  reaction). 


-  /,„  .  i.(  =  {aL,j+ L^^ L ,~-J .,), 


where  J.,=jiiJi  and  J^  =  aJ,  a  being  constant.! 

The   energy   equations   for  these   conditions   are   found   by 
substitution  In  (12)  and  (13).     They  are  as  follows  :— 

Case  1. 

-^[-.-b;  ■'■■■]  •  ■ 

wb.ere  F ^' =  D-{G+  ^  j  :    awA  D^' ^L,,-U~J .,. 

W=.a(bir+.vij 

In  this  case  tlie  air  gap  is  variable. 


(22) 


(23) 


( '(tsc  2. 


»=!i7[^v+i^4:].  —  (^*) 


+  From  hypothesis  (d)  we  get  d=l.     In  practice,  however,  it  might 
be  necessary  to  disivgard  (d). 
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wIhtc-  K.'^IE-  F)-Q(l  +  IIM,)D.:,  K^-K^, 

and  D./  =  uL,  +  L,r\-Ji. 

W^a(h!r  v-'-ii) (25) 

In  tliis  case  the  length  of  the  armature  horn  and  centre 
portion  are  variable. 

Hence  the  energy  equation,  with  or  without  armature 
reaction  is  of  the  form  given  by  (25).  In  whatever  way  the 
magnet  flux  is  varied  by  alterations  in  air  gap  or  armature, 
there  is  a  certain  value  of  n^B.n  for  any  given  length  and 
type  of  magnet,  for  which  the  energy  is  a  maximum.     It  does 


o^Jj  =ordinates 


Fig.  5. — Diagram  showing  Wi=xy  and  IF^=^y^  being  terms  in 
Equation  (25). 

not  follow,  however,  that  the  dimensions  of  the  armature 
would  fall  within  the  limits  of  practical  construction.  Since  it 
has  been  assumed  that  there  is  neither  iron  nor  copper  loss, 
the  ab.ove  conclusions  are  approximately  correct  only  when 
the  variation  of  primary  current  with  speed  is  small,  i.e.,  at 
fairly  high  speed. 

In  practice  the  value  of  b  in  equation  (25)  will  generally  be 
negative.  This  is  due  chiefly  to  armature  reaction.  In  the 
absence  of  armature  reaction  it  might  be  zero  or  positive. 
Considering  the  three  cases,  (1)  positive,  (2)  zero,  (3)  negative. 


Fig.  6. 


-Diagram  showing  Curves  W=a{bi/'--\-.vi/)  for  b  Positive, 
Kegative  and  Zero. 


we  find  that  for  maximum  energy  in  case  (1)  the  flux  density 
in  the  magnet  is  greater  than  that  when  the  product  //,„  B,,, 
is  a  maximum  ;  in  case  (2)  the  flux  density  is  equal  to  that  when 
//,„  B,n  is  a  maximum;  in  case  (3)  the  flux  density  is  less  than  that 
when  H,n  Bm  is  a  maximum.  Hence  we  conclude  that  in  any 
of  the  three  cases  the  hysteresis  quadrant  ought  to  approach 
a  rectangle  in  shape,  and  particularly  in  the  case  where  b  is 
negative,  the  coercive  force  should  be  large.     The  eft" ect  of  the 


algebraic  sign  of  b  *  on  the  energy  curve  i.s  shown  in  Figs,  5 
and  6. 

Although  the  analysis  is  only  valid  when  the  assumptions 
are  not  viijlated,  it  is  possible  to  construct  en»Tgy  curves  for 
actual  machines  for  the  armature  positions  of  Figs.  1  and  2. 
Allowance  would  be  made  for  variations  in  the  diiferent  factors 
with  varying  armature  diameter  and  flux.  By  this  procedure 
anv  [)  )int  on  the  energy  curve  would  be  obtarin^-d  using 
data  which  ditfcred  from  that  of  other  points.  The  analysis  is 
sufficient  to  show,  however,  that  in  the  actual  magneto  there 
is  a  certain  condition  under  which  the  maximum  available 
energy  in  the  primary  winding  can  be  obtained.   . 

Appendix  1. 
The  Energy  of  Magnetised  Iron. 

The  usual  method  of  treating  the  energy  recoverable  from 
an  iron-cored  magnetic  circuit  is  to  use  the  expression,  energv 

BH         B' 

=  -^  or  , 

magnetising  force  actually  operative  on  the  iron,  i.e.,  H  = 
External  magnetising  force  — Demagnetising  force  due  to  free 
magnetism.  The  late  Lord  Rayleighf  and  Sir  J.  Larmor:J: 
have  discussed  the  question  of  the  energy  associated  with 
magnetised  iron.  They  have  shown  from  theoretical  con- 
siderations that  the  above  expression  does  not  represent  the 
total  energy.  Sir  J.  Larmor  gives  the  expression,  energy 
If  ^Electrodynamic  component  —  Magnetic  component 

BH    BI  .        ,  , 

—  —  +  -^r-  per  unit  volume,  where 

/=  Intensity  of  magnetisation  =  (5 —  // )  I.t. 
Substituting  in  the  above  expression  for  /,  we  obtain 

rBH' 


where    B    is    the    flux   densitv   and    H    the 


'^-S-"L 


8.-7  J 


We  can  also  write  this  expression  in  the  form, 

]r=-^ri-(»-i)j. 

bTTU  ' 

Thus  the  second  term  is  (/<  — 1)  times  the  value  of  the  first 
term.  The  first  term  represents  the  energy  which  is  recovered 
on  cessation  of  the  current,  and  the  second  represents  that 
which  remains  in  the  iron.  Owing  to  the  absence  of  experi- 
mental data,  however,  the  question  of  how  much  energy  is 
actuallv  available  is  quite  uncertain.  If  the  energy  in  the 
magneto  was  obtained  solely  by  cessation  of  the  current,  and 
this  latter  was  unaccompanied  by  oscillations,  we  might  in  the 
light  of  the  M^^ove  analysis  be  justified  in  taking  the  term 
BfljSrr.  Since  oscillations  occur,  these  must  iutluenoe  the 
behaviour  of  the  iron,  and  we  are  left  in  doubt  as  to  whether 

the  whole  or  a  part  of  the  energy  represented  by   <^  =  (."— l)j^_ 

is  recovered.     If  a  definite  fraction  of  this  energ\-  is  returned, 

B- 
we  can  write  W  for  iron,  per  unit  volume  =  ^ ,    ,  where  Q  is 

o.T 

some  constant  determined  by  experiment.  Variations  in  Q 
would  cause  variations  in  the  energy  available  and  in  the 
relationship  between  energy,  flux  density  and  armature  length. 
There  would  not,  however,  be  any  alteration  in  the  general 
trend  of  the  above  residts. 

The  preceding  argument  holds  chiefly  when  the  configuration 
of  the  magnetic  circuit  is  such  that  there  is  an  appreciable 
anu>uiit  of  free  magnetism  causing  demagnetising  forces, 
i.e.,  the  leakage  is  large.     In  the  magneto  this  should  not  be 

*  It  sliouM  Ix"  observed  tlmt  in  this  analysis  the  value  of  6  is  only 
constant  for  limited  values  of  //,„  and  «,„.  i.e.,  -v  and  .'/.  Thus  in  Figs.  3 
and  I)  the  by-  curve  is  restricted.  If  allowance  weiy  made  for  variations 
in  b,  the  energy  curves  would  pass  through  the  points  x=0,y=0;  *— c, 

t  ••  On  the  Energy  of  Magnetised  Iron,"  "  PhU.  Mag.,"  Vol.  22,  p.  175' 

+  "  On  the  Electrodvnamic  and  Thermal  Relations  of  fcnerg>  ot 
Magnetisation,"   •  Proc.'"'  Roy.  Soc,  A,  Vo'..  71,  pp.  229-239,  Feb.  1903. 
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serious,  since  the  circuit  is  almost  completely  closed,  so  that 
the  magnitude  of  Q  is  less  than  that  for  an  ojjen  circuit. 

Appendix  2. 
The  Energy  Obtainable  from  a  Magnetic  Field. 
Suppose  that  a  resistanceless  coil  of  self-inductance  L  is 
rotated  in  a  uniform  magnetic  field  of  intensity  B  from  the 


M=M„ 


M=0 


Fig.  7. 


position   M  =  Mniax.   to    AI  =  0   (see    Fig.    7).     We    have   the 
following  equation  due  to  Maxwell  : — 

^  di       (IN 

-L~  =n—- (1) 

dt        dt  ^  ' 

Where  A^  =  total  flux  through  coi\  =  BA,  and  .';  =  number  of 
turns. 

From  (1)  we  have 

~Ldi=ndN        

and  the  current  is  independent  of  the  speed  ; 

or  —Li  =  nN+a  Constant. 

When  1  =  0,  i\'  =  A' max..     Hence  Constant^  -^^^^u„x.. 
Z^=w(iVmax.-iV)  

Since  the  rotation  stops  when  M  =  0,  N  is  also  0,  and 

jL?=J<A^n;nx.  

Now  energy=iLi2  =  i  -^f  =  {>tNm.^.f/2L. 


(2) 

(3) 
(4) 


But  L  =  Const.xn^,  v/here  Const,  ^/iyl//,  and /i=o  const.," 
-4  =  area,  /  =  length. 

Hence  EnergV  =  (A^max.)"'/2  Const.  =  (5a:ax.)M//2K. 

«  (Flux  Cut)2 (.'5) 

From  (4)  Const,  x  »-i  =  HiVmax., 

■i-^  max 

ni=- • 

Const. 

Thus  if  the  self-inductance  is  altered  so  tliat  the  constant  is 
the  same,  the  ampere  turns  do  not  vary,  although  the  actual 
immber  of  turns  on  the  coil  is  increased.  '  This  could  be  effected 
by  reducing  the  size  of  the  wire  and  preserving  the  same  over 
all  diitu'usions.  Since  the  electronuignetic  energy-=  i const. (;^/)"-, 
it  follows  that  this  also  is  unaffected  by  varying  the  number  of 
turns.  These  conclusions  only  hold  when  the  coil  is  resistance- 
less  and  the  flux  cut  is  constant,  i.e.,  A'max  is  constant.  In 
the  magneto  things  are  somewhat  different  owing  to  iron  and 
copper  loss.  It  is  evident  that  the  nearest  a])proach  to  the 
idealf  would  be  attained  by  using  very  thin  high  resistivitv— 
low  hysteresis  armature  laminations,  and  a  pi^niary  of  a  few 
turns  of  thick  wire.  There  are  two  reasons  AVhv'the  latter 
suggestion  is  impracticable  :  (a)  the  large  currents  at  break- 
would  cause  serious  Hashing  at  the  contacts,  which  could  not  be 
•  eliminated  by  a  condenser  of  reasonable  capacity";  (/>)  the 
l)rimary  self-inductance  under  the  oscillatory  discharge  would 
be  so  small  that  the  secondary  peak  voltage  would  suffer' 
great  reduction.  It  is  evident  from  the  above  that  tlie  i)rimary 
current  will   be  reduced   by  increasing  the  number  of  turns, 

♦  A'  di-i)cn(ls  on  ratio  of  Kiii'th  to  diameter  if  coil  is  single  laver  on  a 
cylindrical  former. 

t  A])art  from  stray  Uwse.s  in  metal  tittini.'.s.  It  is  jxissible  that  there 
is  short  eireiiitin^  on  the  smooth  siirfare  of  the  armature  after  >'rindiii<r, 
which  augments  tlie  eddv  iiirrent  loss.  "^  "' 


since  this  increases  the  self-inductance  and-  the  resistance. 
Owing  to  increased  resistance,  the  current  and  energy  are 
decreased  at  low  speeds.  At  high  speeds  the  inductfve  re- 
actance is  very  much  larger  than  the  resistance,  including  that 
due  to  iron  loss,  so  that  the  current  approximates  to  the  ideal 
given  by  the  formula  above.  Thus  if  the  cross-section  of  the 
core  and  the  space  allotted  to  the  primarv  winding  is  constant, 
the  electromagnetic  energy, and  the  ampere  turn:,  m  a  magneto 
at  high  speeds  is  approximately  independent  of  the  number  of 
turns. 

We  are  here  faced  with  a  difficulty  concerning  the  meaning 
of  the  self-inductance  of  a  magneto  armature.  This,  h'owever° 
has  been  treated  elsewhere  and  reference  should  be  made  to  a 
fortner  Paper  on  the  subject."^ 

APPENDIX  3. 

List  of  Symbols  and  Constants. t 

J^max.=  Mutual  inductance  between  armature  and  magnet  in  position  of 
Fig.  1. 
//,«  =  Magnetising  force  on  magnet  hysteresis  quadrant  of  Fig.  4. 

=  Demagnetising  force  due  to  circuit  external  to  magnet .° 
-B/«  =  Flux  density  in  magnet. 
ji  =  Permeability  of  iron  components  of  magnetic  circuit  external  to 

magnet. 
ir=  Energy  available  from  magneto. 
A,)„  Ap,  &c.  =  Cross-sectional  area  of  magnet,  pole  shoe,  &c. 
I, II,  Ip,  &c.=  Actual  length  of  magnet,  pole  shoe,  &c. 
Lp,  &c.  =  Equivalent  length  of  magnet,  pole  shoe,  &c. 
9  =  C'onstant  in  energy  equation  W  =  QB'^j87Z. 
D^Q[2{L,,  +  L>,  +  L,,-)+L^]. 

I),'  =  [iL„+L,.  +  J.,. 

E=2[Q{L„+L,)+L,]. 
F  =  {QL„  +  L,). 


Fy  =  Q  ^Lp+2[Lu+L,)+L,, 
-Ji- 


1/  '^)'\~^^P+^^''y'i^- 


J, 


</  =  Factor  for  demagnetisation  due  to  armature  reaction. 
J  __  TFactor  for  demagnetisation  applicable  to  position  of  Fig.  3. 
*     \  a./. 

K^  =  ^Ql,„[\  +  \jM^). 
K,'=K,. 

Ki=Q\Lj,+2L,,~{\  +  \IM^){\iL„+L,,)]+L„. 
K^'  =  K,-QJ,{l  +  llM^). 

M=l„L„. 
.  M,  =  L,IL„. 


"  Alternating  Current  Work,"  by  A.  Shore,  is  a  small  book  on 
elementary  alternating  currents  apparently  intended  for  the  use  of 
wireless  operators.  It  gives  a  short  account  of  the  production  of 
an  alternating  current,  and  then  discusses  the  effect  of  introducing 
resistance,  inductance  and  capacity  into  the  circuit.  Transformers 
and  electrical  measuring  instruments  are  briefly  dealt  with,  and 
there  is  a  good  chapter  on  high  frequency  resistance.  Thei-e  are  a 
number  of  misleading  diagrams,  and  some  confusion  of  ideas  in 
some  of  the  statements  made,  which  it  would  be  better  if  the  author 
revised  before  })lacing  the  book  in  the  hands  of  students.  Fig.  30 
shows  a  very  ambiguous  diagram  of  a  rotary  converter,  and  the 
explanation  of  the  tappings  i-equired  for  three-phase  currents  is 
very  vague.  In  dealing  with  jiowcr.  the  use  of  the  terms  idle 
component  or  wattless  comi)onent  of  the  curi-ent  is  to  be  depi-ecated, 
because  we  caimot  physically  consider  any  part  of  the  cm-rent  idle 
or  wattless  at  any  time.  In  the  chajitor  on  inductance,  where  the 
growth  of  cun-ent  in  a  solenoid  is  consideivd  (ji.  'u)  the  statement 
is  made  that  the  curivnt  flowing  in  one  turn  is  in  the  opjiosite 
dii-ection  to  the  euri-ent  in  an  adjacent  turn  ;  Fig.  37  is  ambiguous 
as  it  is  not  stated  whei-e  the  cun-ent  circuit  is  broken,  and  the 
coefficient  of  self-induction  is  detined  as  the  ratio  of  the  total  number 
of  magnetic  lines  of  force  in  the  circuit  to  the  curifnt  jiroducing 
them.  C.CJ.S.  units  aix^  sometimes  used  without  any  explanation 
as  to  their  irlationship  to  the  jjractical  units.  It  would  have  been 
better  in  an  elenuMitary  book  to  have  left  these  out.  There  ai-e  a 
niunber  of  obvious  misprints  which  require  correction. 

*  Advisorv  Committee  for  Aeronautics  Encine  Sub-Committee  Rejiort 
No.  4.'). 

t  It  should  be  borne  in  mind  that  the  term  "  C(Mi<t.-.i»t  "  only  apjilies 
for  restricted  values  of  H ,„  and  B,„- 
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Progress     in     the    Employment    of     Self-Propelled 
Vehicles   for   Industrial    Purposes. 


In  a  revised  edition  of  his  Paper  on  -  Self-ProiKlled  Klectrie 
Vehicles  and  their  Applications,*  Mr.  L.  Brookman  gives  an  niterest- 
ing  account  of  some  new  designs  of  batterj-  locomotive.  W  e  have 
the  permission  of  the  Chloride  Electrical  Storage  Company,  who  in 
most  cases  supplied  the  batteries  for  this  equipment,  to  reproduce 
some  of  the  details. 

We  may  Hrst  mention  a  type  of  battery  locomotive  supplied  to  a 
Glasgow  shij)building  yard  by  the  Metropclitan-Vickers  Electrical 


Fig.  1. — Portable  Bascule   Crane. 

Company.  This  locomotive  is  used  for  shunting  purposes,  haul- 
ing loads  up  to  100  tons  at  about  ;}  miles  per  hour  on  the  average. 
The  approximate  gross  weight  is  14  tons.  The  electrical  equipment 
consists  of  two  standard  type  Westinghouse  motors,  slow-speed 
winding,  series  wound  for  250  volts  direct  current,  each  motor  being 
fitted  with  a  15-tooth  pinion,  which  gears  into  a  70-tooth  wheel. 
Electrical  energy  for  actuating  the  locomotive  is  obtained  from 
160  iron-clad  exide  type  cells,  size  l.M.  V.  4,  supplied  by  the  Chloride 
Electrical  Storage  Company,  with  a  capacity  at  various  discharge 
rates  as  follows  ;  129  ampere  hours  in  five  hours,  114  ampere  hours 
in  three  hours,  102  ampere-hours  in  two  hours,  84  ampere  hours  in 
one  hour.  The  battery  compartments  are  formed  by  sloping  exten- 
sions to  the  cab  on  the  front  and  rear  ends,  and  are  litted  with  two 
hinged  doors  in  top  at  well  as  one  in  each  side,  the  mild  steel  sheeting 
thereof  being  arranged  as  louvres  to  give  efficient  ventilation. 
The  locomotive  can  be  operated  by  one  man,  whose  services  are 
available  for  other  duties  when  the  work  is  not  continuous. 

Battery  locomotives  for  double  duties — hauling  and  hoisting  com- 
bined— are  a  most  attractive  proposition  for  dealing  ellectively 
at  a  minimum  cost  with  certain  classes  of  shunting  work.  Messrs. 
Craven  Brothers  (Manchester),  Ltd.,  specialise  in  equipments  of  th.is 
description.  A  bascule  type  of  jib  crane  is  mounted  on  a  strong 
under-frame  carried  on  two  axles  and  four  pairs  of  railway  pattern 
wheels,  4  ft.  8.1  in.  gauge,  the  wheel  base  being  such  as  to  enable  tlu- 
crane  to  travel  freely  round  curves  of  small  radius.  The  under- 
carriage, at  the  centre,  is  iitted  with  a  large-diameter  circular  roller 
path,  on  which  the  superstructure  revolves  by  means  of  four  coni  al 
rollers  (Fig.  1).  The  tail  of  the  superstructure  is  arranged  to  receive 
the  storage  battery,  while  at  its  front  the  operator's  cab  is  located 
with  all  controls  convenient  for  manipulation  and  a  clear  view  of  the 
load.  A  short  length  of  chain  and  lifting  hook  are  provided  at  the 
front  end  of  the  jib,  the  back  end  cirrying  the  sheaves  for  the  elevat- 
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ing  motion,  anjui.d  which  the  ropc-i  from  the  worm  and  spur  gear" 
driven  barrel  are  reaved.  A  '"clip"  type  of  automatic  magnetic 
brake  rnd  patent  cut-out  .switches  effectively  prevent  over-runnings 
For  revolving  the  superstructure  a  reversing  motor  i«  employed, 
driving,  through  worm  gear,  a  vertical  shaft  the  bottom  end  of 
which  is  fitted  with  a  pinion  engaging  a  rack  on  the  under  carriage, 
and  fixed  concentric  with  the  roller  path,  a  brake  applied  by  a  le\-er 
controlling  this  slewing  motion.     Ail  the  motors  are  series  wound 

and  totally  enclosed  ;  con- 
tnjllers  o!  the  tramway  type 
are  use '. 

Batterj*  locomotives  for 
running  on  narrow  gauge* 
tracks  are  made  by  the  Brush 
Ele  trical  Engineering  Com- 
I)ar.y,  and  |combine  a  great 
range  of  usefulness  with  re- 
markable economies  both  in 
energy  consumption  and  in- 
wages.  Fig.  2  shows  the  nor- 
mal appearance  of  a  factory 
locomotive  and  Fig.  3  an  in- 
door type  of  batterj"  locomo- 
tive. Hmged  doors  are  pro- 
vided on  each  side  of  front  and 
rear  batterj- compartments ta 
fa  ilitate attention  to  theceUs 
nie  batter^-  equipment  con- 
sists of  48  ironclad  Exide  cells, 
spec-ially designed  fortractioa 
parpo  es  and  litted  into  four 
containing  ,  tra\-s.  For  or- 
dinary service  a  storage 
capacity  of  150  ampere  hours- 
at  the  five-hour  rate  of  dis- 
charge is  sufficient  to  haul  3 
to  4  tons  at  about  5  mile;  per 
hour— or  at  a  somewhat 
reduce  I  speed  on  gradicnti:— — 
making  a  total  of  15  miles 
between  charges,  spread  over 
an  eight  hour  day.  If  a  mid- 
day boost  of  one  hour's  dura- 
tion is  given.  theser\ice  may 
be  increased  to,  sav,  10  miles  before  and  10  miles  after  the  boost,  the 
batterv  being  fullv  recharge'l  at  nights.     The  energj-  consumption 


Via    -. — Electri     I 

of  locomotive  and  trailing  load  as  alwve  will  thus  be  found  to  average 
appn^ximatelv  1  unit  i>er  mile.  The  locomotive  i  =  moimtetl  on  four 
flaiVn-d  rur.r.ir.^  ^^l  eels  of  east  steel,  14  in.  diameter  on  the  tread. 
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•and  about  3  in.  over  tread  and  flange.  Simple  spring  diaw  and 
1  -iffing  gear  is  provided  for  coupling,  and  angle  steel  fenders  with 
wood  packing  are  fixed  across  each  end  for  levering  the  locomotive 
back  to  the  track  in  case  of  derailment.     A  standard  "  Brush  " 


Battery  Locomotive. 


interpolar  direct-current  motor  80/100  volts  transmits  power  through 
,a  countershaft,  silent  chain,  sprockets  and  chain  drives  to  each  axle, 
Uhe  band  brake  acting  on  a  cast-iron  drum  secured  to  the  counter- 


shaft. The  controller  is  arranged  to  give  three  speeds  in  either 
direction,  while  a  circuit-breaker  is  fitted  to  guard  against  over- 
loading the  motor.     The  approximate  weight  is  3  tons. 

Further,  tliere  is  the  important  development  of  the  battery-  loco- 
motive with  auxiliary  trolley-iJole  attachment  for  situations\vhere 
the  overhead  equipment  is  practicable  onlv  for  a  limited  distance 
compared  with  the  total  length  of  line  over  which  electrical  haulage 
has.  to  be  provided.  Alternatively,  such  duplicate  service  locomo- 
tives find  ready  applicatlDn  in  mines,  tunnels  and  localities  with 
low  head  room  generally,  or  where  any  tendencv  to  arcing  at  the 
trolley  wheel  might  constitute  an  element  of  danger.  This  arrange- 
ment is  remarkably  flexible,  and  gives  many  advantages.  The 
current  taken  from  the  trolley  wire  can  be  made  a  fixed  amount  at 
all  times — say,  for  example,  80  ami^eres.  If  the  locomotive  requires 
less  than  this,  then  the  balance  goes  as  a  charge  into  the  batterj-  while 
the  locomotive  is  running.  Should  the  load  be  heavier  and  require 
more  current,  then  the  battery  discharges  automatically  to  make 
up  the  dift'erence  in  the  demand.  Whenever  the  locomotive  is 
standing  at  rest,  connected  to  the  trolley  wire,  the  entire  80  amperes 
are  taken  up  by  the  battery,  thereby  reducing  the  length  of  time 
required  to  complete  recharging  at  the  end  of  the  day's  work. 

These  combination  locomotives  und^r  given  ser\-ice  conditions- 
have  proved  extraordinarily  useful  for  distances  otherwise  beyond 
the  scoije  of  battery  haulage,  while  operating  at  low  cost  and  with 
minimum  demands  on  the  power  station.  Anti-friction  bearings 
for  the  wheels  of  wagons  which  make  up  a  trailing  load  are  most 
desirable,  compared  with  the  plain  variety.  Roller  bearings  are 
capable  of  effecting  a  reduction  up  to  50  per  cent,  on  the  tractive 
effort  or  train  resistance,  and  in  that  way  materially  help  to  raise 
the  ton -mileage  to  be  realised  with  battery  locomotives  on  one  full 
charge  of  the  cells. 


Xhe  Electrical  Equipment  of  the 
"  Valeriana."* 


The  construction  of  the  "  Vaterland,"  Avith  its  steam  turbines  and 
jfour  screws,  has  been  described  by  Dr.  E.  Forster,  and  from  his 
.description  the  following  particulars  relating  to  the  electrical  equip- 
ment are  taken,  together  with  information  obtained  from  other 
laources.  The  ship  has  an  electrical  installation  with  a  capacity  of 
.1,490  kw.,  made  up  of  five  steam  turbine  units  of  288  kw.,  runrung 
.at  2,000  r.p.m.,  and  an  emergency  petrol-driven  set  of  50  kw.  It 
has  thu»  an  equipment  corresponding  to  27  watts  per  registered  ton, 
as  against  22  watts  for  the  "  Imperator."  The  total  weight  of  this 
machinery  .'is  62  tons,  which  corresponds  to  43  kilogrammes  per 
kilowatt,  about  one  third  of  that  of  a  similar  installation  on  another 
liner  which  has  machines  driven  by  pistons  at  225  r.jj.m.  The  main 
portion  of  the  machinery  is  housed  amidships  behind  the  engine 
room  ;  the  emergency  petrol  set  is  on  the  upper  deck  at  the  stern, 
And  can  be  started  either  by  hand  or  by  compressed  air,  which  is 
supplied  from  a  reservoir  fed  by  a  1-h.p.  petrol-driven  air  pump.  On 
(the  switchboard,  there  are  six  circuits  for  lighting,  four  for  heating, 
and  22  for  power,  the  voltage  being  110.  Motor-generators  are 
employed  for  certain  purposes.  One  is  used  to  supply  energy  to 
(the  three  wireless  transmitters  ;  the  generator  in  this  case  is  a  "high 
frequency  machine  with  a  periodicity  of  10,000.  A  second  is  used 
i  )r  the  captain's  purposes  for  conveying  orders  and  signals.  There 
is  also  another,  as  stand-by  for  the  same  purpose.  They  consist  of 
a  12-5  kw.  direct  current  motor,  and  an  alternator  of  3-6  kw.,  at 
112  volts,  together  with  a  direct-current  dynamo  of  7-6  kw.  at  26 
volts,  for  lighting  the  captain's  cabin  and  for  charging  the  16-volt 
Ajattery.  The  signals  are  conveyed  on  the  alternate-current  system. 
One  of  these  motor  generators  is  in  the  main  power  house  ;  the  other 
is  on  the  upper  deck  to  be  used  in  emergencies.  Four  others  arc 
used  in  connection  with  the  compasses,  for  which  polyphase 
c.irrent  at  120  volts  with  a  periodicity  of  333  is  required.  Here, 
c^ain,  stand-by  sets  are  provided  in  case  of  need.  Finally,  there 
are  two  16-volt  batteries  used  for  telephone  work. 

There  are  altogether  14.000  lights  on  board,  of  which  800  are 
always  kept  alight  luider  all  circumstances.  Electric  heating  is 
med  in  addition  to  steam  heating  in  the  first  class  cabins  ;"  an 
aitomatic  adjustment  of  the  current  keeps  the  temperature  constant. 
This  is  done  by  a  aeries  of  contacts  which  are  used  in  connection  with 
a  relay-switch,  the  latter  cutting  out  the  resistance  in  series  with 
t'lo  heater  to  a  gi-eatcr  or  less  extent.  The  contact-a])paratus  is 
o,'  the  shape  of  a  V,  and  consists  cf  strijjs  of  two  metals,  the  unlike 
exi)ansion  of  which  causes  it  to  bend  and  make  contact.  The  relay- 
.fl.vitch  is  of  the  mercury  type,  and  clo.ses  when  the  corresi)onding 
relay  carries  no  curren^     The  range  over  which  it  works  is  con. 
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siderable.  There  are  in  all  about  300  heaters,  carr\-ing  current  from 
10  to  20  amperes,  Avith  a  total  capacity  of  400  kw. '  Electric  heaters 
are  also  used  for  many  other  purposes,  including  the  sterilising  of 
water  for  medical  use  in  the  kitchen  in  a  variety  of  Avays,  &c. 

For  power  transmission  there  are  more  than  225  motors,  103  of 
which  are  used  for  centrifugal  fans.  In  addition  to  this  there  are 
several  hundred  fans  on  the  decks  and  in  the  saloons.  Lifts  and 
cranes  are  also  worked  electrically.  There  are  10  motors  with  a  total 
capacity  of  147  kw.  for  lowering  the  ship's  boats.  Thirty  motors,  in 
all  44  kw.,  are  used  in  connection  with  operations  in  the  kitchen,  and 
others  are  used  for  hygienic  purposes,  such  as  vibration  massage, 
gymnastic  exercises,  &c.  On  turbine  ships,  it  is  necessary  to  be  able 
to  lift  the  upper  half  of  the  turbine  case,  and  to  rotate  the  blades  for 
inspection  ;  for  this  eight  motors  with  a  total  output  of  147  kw.  are 
provided.  Motors  are  provided  for  i-epair  work,  for  tools  for  cleaning 
the  boilers,  and  for  printing.  Even  the  main  steam  valves  are 
operated  by  an  electric  motor.  The  pneumatic  post  has  electric 
jiower  for  the  compressed  air,  which  is  also  used  in  connection  with 
soldering. 

For  telephonic  and  telegraphic  purposes  there  is  a  very  complete 
installation.  There  are  three  completely  independent  wireless 
transmitters,  one  of  which  is  worked  in  connection  with  a  high- 
frequency  generator,  this  being  the  first  instance  of  the  use  of  such 
a  generator  on  board  ship.  For  sending  telegrams  with  waves  of 
600  and  1,800  metres,  and  for  the  high-frequency  generator,  an 
antenna  on  the  roof  of  the  upper  deck  is  used,  190  metres  long.  For 
shorter  wave  lengths  and  for  the  emergency  transmitter,  two  other 
antennae  are  provided,  consisting  each  of  a  single  wire  connected 
to  the  smoke  funnels. 

The  "  Vaterland  "  has  also  a  Forbes  apjmratus  for  determining 
the  speed  of  the  vessel.  In  the  middle  of  the  ship  there  is  a  tube, 
30  centimetres  in  diameter,  which  can  be  lowered  in  to  the  water. 
There  is  an  ojxMiing  into  this  tube  on  the  port  side  at  the  bottom,  and 
at  the  oack  side  at  the  top.  As  the  ship  moves  forward  water  is 
forced  through  the  tul)e  by  means  of  these  holes,  passing  on  its  way 
through  a  small  tiubine,  the  vertical  axis  of  which  passes  into  the 
vessel  and  is  connected  by  gearing  to  a  dynamo.  The  voltage  of  the 
dynamo  is  proportional  to  the  sjx^ed  of  the  vessel,  the  scale  being 
calibrated  in  knots.  The  axis  of  the  turbine  also  actuates  a  niake- 
and-break  device,  which  conveys  an  intermittent  imjnilse  to  a  train 
of  wheels  so  arranged  that  the  total  distance  travelled  by  the  ship 
is  ivcordcd.  Theix^  is  also  an  electrical  device  for  testing  for  any 
saline  imj)inity  in  the  feed  water.  This  is  done  by  measuring  the 
curivnt  which  passes  under  a  pressun^  of  24  volts  iK^ween  two 
])latiiuim  electrodes;  itiseasyto  calibrate  the  scale  so  as  toshow  the 
])ivsence  of  .salt  in  the  water,  and  the  extent  to  which  it  is  present. 
A  ]>rojector  is  also  carried  to  detect  icelx-rgs,  and  there  is  an  ozone 
installation,  which  is  worked  by  alternate  current  at  about  S.COO 
%  olts. 
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Recent  Developments  o£  the  Electric 
Furnace    in   Great   IJritain.* 

By    D.    F.   CAMPBEM..    >I.A.,    A.R.S.M. 

In  no  Irranch  of  metallugy  have  (,'roatcr  advances  been  made  during 
the  war  than  in  the  development  of  iron  and  its  alloys,  which 
has  given  us  materials  of  extraordinary  strength  and  physical 
properties.  •     t>  •     ■ 

In  1914  the  quantity  of  energy  used  on  electric  furnaces  in  Britain, 
■excluding  those  used  for  aluminium,  was  probal)ly  less  than  0,000  h.p., 
but  on  the  dav  of  the  Armistice  the  total  capacity  was  in  excess  of 
150,000  H.P..  of  which  135,000  ii.p.  was  producing  steel  and  18,000  H.P. 
was  working  on  the  reduction  of  chromium  and  tungsten  ores.     On 
the  day  of  tlie  Armistice  electric  energy  was  being  consumed  at  the 
rate  of  nearly  3(  10,000,000 kw. -hours  per  annum  for  this  purpose  alone.' 
The  electric  steel  production  had  then  reached  a  total  of  over  200,000 
tons  per  annum.     Similar  increase  has  also  been  made  in  the  elec- 
trolysis of  brine  for  the  manufacture  of  caustic  soda  and  chlorine 
to  meet  war  requirements,  and  the  older  processes  are  now  super- 
seded by  the  electric  method  of  manufacture.     The  manufacture  of 
large   quantities   of   phosphorus   by   electric-furnace   methods   was 
necessary  during  the  war,  and  the  excellent  fused  siUca  ware  for 
laboratories    and    chemical    works,    made    with    such    remarkable 
success  on  the  Tyne,  is  perhaps  the  most  interesting  example  of  the 
use  of  the  electric  furnace  for  fine  work.     The  making  of  electrodes, 
an  essential  subsidiary  industry  for  electric  furnace  work,  which  was 
unknown  in  Great  Britain  in  ioU,  is  now  established  in  Newcastle 
and  elsewhere,  and  also  the  manufacture  of  artificial  graphite  in  the 
form  of  electrodes  for  furnace  work  and  electrolysis  and  powder 
for  accumulation  and  similar  purjjoses. 

Electric  melting  enabled  us  to  use  advantageously  the  vast  quan- 
tities of  steel  turnings  made  in  the  shell  factories.  The  re-melting 
of  n'ckel-chrome  steel  is  a  wasteful  and  most  difficult  process  in  all 
,  other  furnaces,  but  the  reducing  conditions  and  absolute  control 
of  the  electric  furnace  make  it  possible  either  to  retain  or  remove 
at  will  most  of  the  chromium,  and  thus  large  quantities  of  a  valuable 
metal  were  saved.  The  economic  manufacture  of  stainless  steel 
has  been  rendered  possible  only  by  the  electric  furnace,  which  is 
required  both  for  the  preparation  of  the  refined  ferro-chrome  and  the 
steel  melting.  The  application  of  electricity  and  metallurgj^  has 
given  us  the  low-hysteresis  iron  that  is  now  universally  used  in  the 
transformers,  for  this  is  made  by  the  addition  of  high-grade  ferro- 
silicon  to  the  steel.  The  use  of  the  arc  furnace  in  one  of  its  many 
forms  is  now  almost  universal,  and  the  fascinating  principle  of 
induction  heating  is  no  longer  used.  Electric  furnaces  owe  their 
A'alue  to  their  intense  reducing  conditions,  as  they  utilise  the  only 
practical  source  of  heat  which  does  not  require  oxygen  for  its  gene- 
ration. The  tendency  in  electric-furnace  design  is  rather  to  increase 
the  power  of  transformers  on  furnaces  of  moderate  capacity  than 
to  build  large  furnaces. 

The  development  of  electrical  energy  on  the  north-east  coast  is 
undoubtedly  the  most  progressive  and  comprehensive  system  in 
vGreat  Britain,  and  it  is  hoped  that  the  development  of  other  dis- 
tricts will  result  in  schemes  for  linking  up  existing  supplies,  exchange 
of  surplus  capacity  with  a  general  reduction  of  stand-by  plant,  and 
the  erection  of  a  few  large  stations  at  suitable  points,  so  that  the 
amall  and  inefficient  stations  may  be  abandoned  or  relegated  to  the 
position  of  emergency  stand-by  plant.  There  are  great  advantages 
in  establishing  certain  electro-metallurgical  processes  in  England, 
in  spite  of  the  lack  of  water-power,  for  this  country  is  so  highly 
favoured  with  the  other  essentials  for  successful  industry  that  the 
'Supposed  advantages  of  cheap  hydro-electric  energy  are  counter- 
balanced in  the  case  of  many  processes  in  which  skill  and  cheap  raw 
materials  are  an  important  factor  ;  consequently,  power  economically 
generated  from  steam  and  efficientlj'  distributed  may  form  the  ba.'sis 
of  many  electro-chemical  industries. 

The  production  of  aluminium,  ferro-silicon  and  carbide  are  indus- 
tries for  which  water-power  is  usually  essential  ;  but  processes  such 
as  steel-making,  that  only  use  about  40  per  cent,  load  factor,  are  more 
suitable  for  steam  stations.  In  Newcastle,  shops  equipped  with 
electric  furnaces  for  war  alloys  have  been  reconstructed,  and  are 
producing  alloy  steels.  The  manufacture  of  artificial  graphite 
has  been  established,  and  electrodes  of  a  size  and  quality  equal  to  the 
best  in  the  world  are  being  produced,  and  the  manufacture  of  alloys 
and  amorphous  electrodes  is  developed  along  the  lines  of  present 
requirements.  The  next  immediate  development  will  probably 
be  the  general  application  of  electric  smelting  to  the  treatment  of 
complex  zinc  ores  and  the  gradual  improvement  of  existing  processes 
in  the  development  of  power  and  utilisation  of  the  fuel  we  now 
waste. 

*  Abstract  of  a  Paper  read  before  the  Society  oi  Chemical  Industry. 


Correspondence. 


THREP:  magnetically  COLl'LED  riRCL'ITS. 

TO   THE    EDITOR   OF   THE    ELErTRICIAX. 

Sir  :  In  your  issue  of  July  16th  Mr.  B«'llini  treats  th^-  problem 
of  three  coupled  circuits  by  thf;  method  of  repeated  difTerentia- 
tion  ;  thi -•  method  does  not  appear  to  be  so  illuminating  a-s  the 
following  solution   by  operational  determinant. 

If  the  deterniinant'of  equation.s  (1),  (2)  and  (3)  in  the  article 
referred  to  i.°  formed  and  equated  to  zero,  we  have  the  equation 
for  natural  periods  of  the  system,  and  the  form  cf  thedetermir- 
ant  brings  into  prominence  several  im|X)rtant  [K)int^. 

Writing  if  for 
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If  all  three  circuits  are  tuned  to  frequency  p  the  diagonal 
terms  (M),  (2-2),  (.3-3)  are  all  zero,  the  determinant  is  zero,  and 
p  is  a  root  of  the  equation.  This  solution  is  not  a  resonance  of 
the  middle  circuit,  however,  and  the  tuning  of  the  middle  circuit 
is  not  essential  to  the  existence  of  this  resonance  in  the  terminal 
circuits,  for  the  determinant  is  still  zero  if  the  term  in  the 
centre  is  not  zero.  If  either  of  the  end  circuits  is  mistuned  an 
examination  of  the  determinant  shows  at  once  that  p  is  no 
longer  a  free  period  of  the  system. 

The  remaining  free  periods  are  very  readily  found  by 
multiplying  out  the  determinant  and  solving  for  p.  These 
resonances  are  common  to  all  the  circuits,  for  they  do  not 
depend  upon  annulling  one  or  more  individual  terms  in  the 
determinant,  but  involve  all  the  significant  terms. 

If  the  condenser  in  the  middle  circuit  be  short-circuited  the 

root ^  remains  for  the  reason  that  it  is  independent  of 

the  term  involving  C.,,  and,  as  has  been  shown,  this  frequency 
does  not  appear  resonant  in  the  middle  circuit.  The  other 
root  is  easilv  found  as  before. 

In  a  similar  way  the  effect  of  alterations  in  tuning  or  coupling 
are  readily  studied  in  a  way  that  is  both  simple  and  instructive 
as  to  what  is  actuallv  taking  place  in  the  circuitvs.— I  am,  &c., 

N.  Woolwich.  JulV  31.  L.  C.  Pocock. 


THE  SUNDERLAND  TURBO-GENERATOR. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Reference  occurs  in  your  issue  of  July  9th  to  a  report 
the  writer  recently  made  to  his  Committee  t^  the  effect  that 
trouble  had  been  experienced  with  a  6,C)00  kw.  turbo-generator 
first  put  on  load  last  September,  and  Messrs.  The  General 
Electric  Company,  Ltd.,  the  sub-contra'-Jors  for  the  electrical 
portion  of  the  equipment,  point  out  thiit  the  publication  of  this 
undetailed  statement  is  prejudicial  to  their  interests.  I 
therefore  have  pleasure  in  saying  that  the  electrical  portion 
of  the  equipment  has  been  in  every  way  satisfactory,  and 
has  been  in  no  way  concerned  with  the  trouble  which  has  been 
experienced,  and  with  which  the  main  contractors  are  dealing. 
— I  am,  &c., 

Sunderland,  Julv  30th.  Alfred  S.  Blackman. 


\t  0.30  on  Friday  evening  last,  when  tl\e  Marconi  station  at  Chelmsford, 
working  on  a  wave  leugtirof  3.:h!0  metivs,  was  in  communioat ion  with 
the  Scandinavian  countries,  the  London  oorrvspondent  of  the  "  >a- 
tionaltidende  ""  (Coponhasen).  ■  Morgenbladot  "  (Christiama),  -  Afton- 
bladef  iStockhohn).  and  the  •  Murgenpost  "'  (Gothenburg),  trans- 
mitted news  messages  to  tiioso  journals,  and  aftiTwards  Mr.  Lauritz 
Melohior,  the  celebrated  D.mish  Hoyal  Opera  tenor,  gave  a  number  ot 
selections,  incladint;  the  anthems  of  Denmark,  Norway,  Sweden  and 
til-eat  Britain.  Bv  ananaemeut  with  the  various  t.-Iephone  depart- 
ments, the  telephone  exehamies  of  the  big  Soandinaviau  towiis  were 
connoted  up  with  the  wireless  stations.  The  test,  wiuch  was  fairly 
tucctssF  il,  was  interfeivd  with  by  atmospheric  dis.uroaac-s. 
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Ueatin^     and     Cooking  Notes. 


New  Lighting   Kates  and  LAMriior.PER  Arp£.iANCf:s. 

Diffidence  is  being  expressed  in  some  quarters  as  to  whether  it  is 
wise  to  advocate  the  use  of  irons,  milk  heaters  and  the  smaller  house- 
hold appliances  supplied  from  a  lampholder — i.e.,  off  the  lighting 
circuit — OM'ing  to  the  present  prices  charged  for  electrical  energy 
consumed  through  the  lighting  circuit  meter.  Take  a  2 -pint 
copper  kettle  with  self-contained  700-watt  element  as  an  example. 
Such  a  kettle,  under  ordinary-  conditions,  will  boil  2  pints  of  Mater 
in  10  minutes  starting  fiom  cold,  and  with  electricity  at  8d.  per  unit 
the  cost  is  practically  one  penny. 

At  first  this  seems  an  exorbitant  figure,  but  when  it  is  realised 
that  the  price  of  gas  has  also  advanced  in  equal  proportion  to  elec- 
tricity, because  both  are  dependent  on  rising  charges  for  labour  and 
coal,  the  cost  of  so  boiling  water  is  not  prohibitive  ;  while  in  the 
case  of  irons  convenience  is  a  most  important  factor,  and  the  saving 
in  walking  to  and  from  the  stove  is  considerable.  _^  There  is  possibly 


Fig.  1. — ArJTTSTABLE  Immek.?ion  Heater,  which  can  be  attached  to 

SIDE  OF  A  VESSEL  BY  MEANS  OF  A  CLIP. 


a  danger  in  recommending  the  use  of  radiant  hot  plates  of  750  watts 
or  o^'er  on  the  lighting  circuit,  because  this  method  is  not  nearly  so 
eflficient  as  the  self-contained  utensil.  To  boil  2  pints  of  water  in  an 
aluminium  kettle  on  a  radiant  hot  plate  loaded  to  1,000  watts  would 
take  13  minutes,  and  at  Sd.  per  unit  would  cost  practically  l^^d.  It 
is,  therefore,  necessary  to  consider  the  price  of  electiical  energy 
before  recommending  consumers  to  use  radiant  hot  plates,  small 
grills,  &c..  off  the  lighting  circuit.  Before  such  a  recommendation 
is  made,  the  cost  of  installing  a  heating  circuit  should  be  estimated, 
and  then  the  consumer  can  be  shown  how  long  it  would  be  before 


Fig.  2.— Ccniinlntal  Immersion  Heater  with  Heat  DiSTKiniTiNG 
Paddles. 


the  saving  so  effected  in  the  cost  of  current  would  pay  for  the  addi- 
tional outlay  involved  in  installing  a  special  circuit,  it  is  mainly  on 
circuits  working  at  from  200  to  2r)0  volts  that  this  question  crops 
up,  because  the  use  of  a  l,()00-watt  piece  of  apj^aiatus  on  a  100-volt 
lighting  circuit  is  usually  impossible,  owing  to  the  wiring  not  being 
sufficiently  large.  It  is  therefore  somewhat  Rur]irising  to  Hnd  such 
10  )-v<)U  apparatus  offered  for  sale  comjilole  with  Ilex  oiid  a  cocus 


adaptor.  The  large  stores  are  possibly  the  greatest  offenders  in  this 
respect,  but  one  would  have  thought  that  the  manufacturers  would 
in  their  own  interests  have  warned  retailers  against  the  practice, 
which  only  leads  to  future  complaints,  either  due  to  "  blo\\n  "  fuses 
or  costly  lighting  bills,  and  in  the  end  retards  progress  for  all. 

It  is  also  somewhat  surprising  to  notice  the  prices  that  some  stores 
get  for  such  electrical  appliances — if  press  advertisements  are  a 
guide.  It  really  indicates  that  there  is  a  good  market  for  such 
apparatus,  and  that  because  contractors  andsomesupplv authorities 
do  not  draw  attention  to  them  the  public  goes  to  the  bio-  store  to- 
purchase. 

This  practice  is  liable  to  lead  to  apparatus  being  used  on  circuits 
which  are  quite  inadequately  wired,  to  say  nothing  of  voltage 
difficulties. 

Heating  anp  Cooking  on  the  Continent. 

At  the  offices  of  the  E.D.A.  recently  we  saw  some  very  interesting 
papers  relating  to  the  progress  of  electric  heating  on  the  Continent. 
Tn  Norway  a  .series  of  tests  are  being  made  for  the  purpose  of  obtain- 
ing reliable  data  on  the  heat  insulating  properties  of  various  building 
materials.  Son-.e  24  single -room  houses  or  huts  have  been  built 
in  a  row,  all  being  identical  in  shape  and  size,  but  constructed  '\\-ith 
Avails  of  different  materials,  and  in  each  case  provided  Axith  double 
windows  and  doors.  In  every  hut,  in  the  same  corresponding, 
positions,  is  installed  a  2  kw.  radiant  electric  liie,  a  thermostatically 
controlled  electric  regulator,  and  a  watt-hour  meter,  the  normal 
temperature  for  Avhich  the  thermostatic  regulator  is  set  being  ]r)-C. 
Careful  records  of  the  atmospheric  conditions  are  kept  throughout 
the  test,  and  the  readings  of  the  watt-hour  meters  give  a  relative 
but  very  precise  measure  of  the  inefficiency  of  the  material  of  which 
each  house  is  built  from  the  termal  insulation  standpoint. 

In  Smtzerland  considerable  progress  is  being  made  with  the 
installation  of  electric  water  heaters  operating  at  a  uniform  load 
throughout  the  24  hours,  and  storing  Avater  in  a  heat  insulated  tank,. 


Fig.  3. — Continental  Type  of  Electric  Iron. 


Electric  motors  are  being  employed  in  farm  Avork,  the  motor  being 
mounted  on  a  Avheeled  trolley  Avith  trailing  cables,  and  used  for 
driving  fruit  crushers,  A'egetable  choppei'S.  &c. 

Electric  immersion  heaters  for  household  use  seem  to  have  received 
more  attention  than  they  have  in  this  country.  Care  has  been  taken 
to  provide  means  of  safeguarding  against  the  risk  of  upsetting  th© 
vessel  containing  the  fluid  to  be  heated.  For  example,  the  heater 
shoAvn  in  Hg.  I  is  provided  with  a  metal  clip,  Avhich  is  attached  ta 
the  side  of  the  vessel.  This  clip  also  grips  the  neck  of  the  heater 
and  alloAvs  the  position  to  be  so  adjusted  that  the  heater  and  clip 
can  be  u.'-?d  for  utensils  of  various  heights.  In  other  cases  the 
heating  element  is  housed  in. a  frame  ]no\  ided  Avith  paddies,  like 
fan  blades,  Avhich  aid  the  quick  distribiition  of  heat. 

The  electric  irons  most  popular  in  Switzerland  mainly  differ  from 
English  ones  in  regard  to  the  arrangement  of  the  handle.  Reference 
to  Fig.  :i  Avill  show  that  the  Avooden  portion  of  the  handle  grip  is 
considerably  larger,  and  only  one  supjiort  is  used  to  connect  it  to 
the  iron  base.  This  method  does  not  look  so  attractive,  but  it 
certainly  provides  a  firm  hold  Avithout  nuich  risk  of  a  burn.  It  i", 
\infortunately,  a  fault  Avith  many  Engli>-;h  irons  that  the  metal 
handle  sujiports  get  too  hot. 

The  type  of  Hre  niost  in  demand  seems  to  be  those  A\hich  take  the 
form  of  a  radiant  spiral  element  mounted  on  a  porcelain  cone  or 
bobbin,  and  ffxed  in  the  centre  of  a  parabolic  reflector.  Instead  of 
being  only  used  as  a  portable  tire,  as  is  the  case  over  heix',  the  fires 
are  used  as  units  and  assembled  in  blocks  or  groups  of  two  or  more, 
and  fitted  into  the  corners  of  rooms. 

Electro-medical  heating  appliances  in  the  form  of  pads,  bandage  ,. 
mutls.  footwarmers,  rugs,  iK:c..  are  ajipai-ently  much  uioi-c  popular 
in  France  and  Switzerland  than  thev  arc  here 
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Health  Exhibition  at  Birmingham. 


The  thirty-firat  Congress  of  the  Royal  Sanitary  Institute  was  held  at 
Birmin<rhani  University  from  July  19  to  24,  and  under  its  auspices  a 
Health  Kxhihition  of  apjjliances  for  housing;  and  j^eneral  sanitation  and 
all  matters  relating  to  health  and  physical  welfare  occupied  Bingley  Hall 
until  yesterday. 

Thisexhibition  marked  a  big  advance  on  anything  previously  attempted, 
And,  as  might  be  expected,  electrical  equipment  constituted  an  important 
feature. 

For  a  very  comprehensive  stand,  the  object  of  which  was  to  demon- 
strate the  hygienic  value  of  electrical  appliances,  the  City  of  Birming- 
ham Electric  Supply  Dkpartment  wa^  responsible,  and  to  it  is  awarded 
the  Silver  Medal  of  the  Institute.     A  view  of  this  stand  is  given  herewith. 
The  equipment  was  of  a  wide  range,  and  had  relation  primarily  to  things 
that  were  required  in  the  home,  and  in  the  hospital  and  dormitory.     The 
■contributions  to  this  stand  were  by  eight  firms.     Berry'  !^  Electric 
Ltd.,  Birmingham,  showed  their  Magicoal  fire.  Callexder's  Cable  & 
€okstruction  Company  showed  rubber  wires  and  cables,  as  well  as  the 
Kaleeco  wiring  system,  and  Kalanite  insulating  material.     A  character- 
istic collection  of  products  was  made  by  the  Bhiti;^h  Thomson-Houston 
Company,   Ltd.,   and  features  in  the  exhibition  by  the  Cbendenda 
Conduits,  Ltd.  included  an  electric  still,  giving  a  supply  of  distilled 
water  at  the  rate  of  four  pints  per  hour.     This  still,  as  well  as  sterilisers, 
is  suitable  for  use  in  disi)ensaries  and  laboratories,  &c.     The  General 
Electric    Company-'s    allocation    was    devoted    largely   to    automatic 
sterilisers,  towel  heaters,  and  a  pedestal  heater  (the  latter  taking  600 
watts),  which  is  largely  used  in  kinema  pay  boxes.     The  new  Connor 
Magneto  was  also  included.     The  Metropjlitan-Vickers  Electrical 


View  of  the  Birmimq  iam  Elect.^ij  Supply  Department's  Stand. 


Manufacturing  Company,  Ltd.,  were  represented,  in  their  products,  by, 
among  other  things,  the  Cosmos  drawn  wire  lamps,  the  "  Metric" 
heating  and  cooking  apparatus,  and  the  new  Helium  lamp.  The  latter 
is_for  half-watt  lamp  lighting,  is  dust  proof,  and  gives  a  diffused  light. 
It  can  be  arranged  for  any  half-watt  lamps  up  to  2,000  candle  power. 
Interesting  contributions  were  also  made  by  the  Premier  Electric 
Heaters,  Ltd.,  and  Dvvvid  Siianks  &  Company,>Ltd.,  the  latter  with 
opal  and  alabaster  bowls,  fittings  and  standards. 

The'HoovER  Suction  Sweeper  Company,  Ltd.,  was  awarded  a  silver 
medal  for  an  electric  suction  sweeper.  The  air  suction  lifts  the  carpet 
from  the  floor,  and  the  effect  is  to  bring  tlie  fabric  into  contact  with  a 
brush  having  two  spiral  rows  of  soft  hair  oristles.  By  current  the  brush 
IS  revolved  more  than  1,000  times  a  minute. 

A'Bronze  Medal  was  given  to  Charles  E.  Beck  &  Company,  London, 
for  their"  Thor  "  electric  washing  machine,  which  demonstrates  the  ease 
with  which  each  household  may  be  equipped  with  its  own  laundry.  The 
machine,  as  is  well-known,  embraces  modern  laundry  principles.  A 
similar  distinction  (bronze  medal)  was  conferred  on  the  Gem  Labour- 
Saving  Device  Company,  of  Manchester,  for  an  electric  vacuum 
cleaner. 

A  wide  selection  of  electric  irons,  fans  and  fires  is  made  by  the  Western 
Electric  Company,  and  as  might  be  expected  popular  attention  was 
directed  to  vacuum  cleaners  and  sewing  machines,  all  operated  by  electric 
current. 

A  Canadian  electric  vacuum  cleaner,  which  is  fitted  with  a  six-blade 
■steel  fan,  was  exhibited  on  the  stand  of  Napier-Kimber,  Ltd.,  and 
Beatty  Bros.,  Ltd.  give  demonstrations  with  their  Time-Saver  electric 
washing  machine,  which  has  the  capacity  speedily  and  effectively  to  wash 
and  wring  the  clothes.  A  continuous  demonstration  was  made  at  the 
stand  of  the  Magic  Appliances,  Lt  j.,  with  a  suction  cleaner  which  works 
on  any  electric  current,  and  with  a  blower  for  use  in  factories.  Apparatus 
for  telephone  and  electric  «ble  laying  wa^' shown  bv  F.  J.  Mat  ews 
A  Sox,  London. . 


Bipol  Storai^e  Batteries. 


There  are  some  interesting  featurcH  in  the  dowgn  and  manafactore 

of  the  Bipol  storage  battery  which  i.<j  mark«-t<-d  by  McMrs.  (in-nv^ood  k 
Batley  and  is  claimed  by  them  to  \m;  jiarticularly  suitable  for  such  use* 
as    supplying    electric    lighting    for    motor   cycles,    wj,','   -         -  'inary 

bicycles,  po!  -and 

torches   of  and 

shapes.  We  umieratand 
that  great  attention  ha^ 
bf*n  paid  to  reducing  the 
weight,  so  that  a  consiiJer- 
able  jKjrcentage  is  saved  in 
this  way  when  compired 
with  the  older  iypn  of  stor- 
age batten.'.  The  grids  are 
made  of  a  particular  kind  of 
wofxi  which  is  treated  by  a 

ccial    process   to    render 

~yt-  Bl  'lfT!!MfVIIT!'!'iiIi]liy  them  porous.     In  this  way 

excessive  sulphation  of  the 
plate  units,  which  are  very 
robust,    is     prevented    and 
'*'  their   special    construction 

also  makes  them  less  liable 
to  buckling,  short  circuiting  and  rapid  disintegration. 

We  understand  from  the  manufacturers  that  Bipol  batteries  can  be 
discharged  to  zero  and  can  then  be  allowed  to  remain  in  this  condition 
for  any  reasonable  time  without  any  harmful  after  effects.  The  patent 
grids  used  are  particularly  suitable  for  employment  with  spun  glass  wool 
I)acking,  and  so  spilling  is  prevented. 

Having  designed  a  good  piece  of  apparatus  th?  ne.xt  difficulty  is  to 
sell  it,  and  Messrs.  Greenwood  &  Batley  have  successfully  taken  this 
l)roblem  in  hand  by  opening  in  many  towns,  in  Great  Britain  and  Ireland, 
special  Bipol  sales  and  service  stations.  This  organii<ation  will  enable 
an  efficient  service  of  up-to-date  electric  lighting  apparatus  for  various 
requirements  at  a  very  cheap  rate  to  be  maintained. 


Rotary  Converter  in  Tube  Works. 

In  order  to  i^rovide  additional  power  at  the  Landore  works  of  the 
British  Mannesmann  Tube  Company  for  the  electric  driving  of  rolling 
mills,  &c.,  a  1,000 -kw.  rotary  converter  was  supplied  by  the 
Swansea  branch  of  the  General  Electric  Company.  A  condition  of  the 
contract  was  the  maintenance  of  unity  power  factor  and  this  was  the 
main  consideration  in  adopting  a  rotary  converter.  .A.  three-phase 
supply  at  6,600  volts,  50  cycles,  is  taken  by  the  Mannesmann  Company 
from   Swansea  Corporation.     The   works  operate   at   22o  volts,   which 


G.E.C.  1,000-Kw.  Rotary  CoNViiKTEK. 

naturally  involves  the  use  of  heavy  currents.  Consequently  special 
precautioiis  had  to  be  taken  by  the  designers  to  ensure  the  safety, 
reliability  and  efficiency  of  the  machinery.  A  reference  to  the  illustration 
shows  tliat  a  double  commutator  machine  was  provided,  and  that  the 
brushcear  was  designed  on  substantial  lines.  The  continuous  current 
brushsear  is  carried  by  a  st^parate  central  rocker  mounted  on  the  base- 
plate. This  rotary  operates  upon  the  well-known  G.E.C.  self-synchronis- 
ing principle,  the  necessary  control  being  provided  by  a  specially  designed 
boiler  plate  cubicle.  The  chief  feature  of  the  switohgear  is  the  main 
switch,  which  is  of  3.000  amperes  capa:?ity.     Owing  to  the  diflitulty  that 
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would  be  experienced  in  working  a  switch  of  such  size  by  direct  operation, 
a  geared  bevel  wheel  has  been  provided.  A  suitable  sequence  device 
prevents  the  switch  from  being  closed  without  being  first  put  into  the 
position  for  self-synchronising.  All  switching  and  starting  apparatus 
and  accessories  are  contained  inside  the  cubicle.  The  instruments  used 
are  of  the  flush  pattern. 

The  G.E.C.  self-synchronising  method  of  starting  is  briefly  as  follows  : — 
The  rotary  is  run  up  to  api>ro.ximatply  full  speed  by  means  of  a  starting 
motor.  The  current  is  then  switched  on  to  the  rotary  through  reactances 
and  the  machine  j'nUs  into  synchronism  automatically  with  correct 
l)olarity.  Next  the  reactances  are  short  circuited  and  the  starting  motor 
switched  olT.  The  advantages  obtained  by  this  method  of  rotary 
starting  are  :  (1)  The  starting  mptor  is  used  only  to  start  the  rotary 
and  bring  it  u])  to  synchronism  ;  it  is  not  used  for  limiting  the  current 
flowing  to  the  rotary  for  self-synchronising.  (2)  The  sslf-synchronising 
is  carried  out  through  separate  reactances,  which  can  be  easily  and  simply 
adjusted  to  give  the  best  conditions  to  suit  each  particular  case.  This 
adjustment  is  quite  independent  of  the  starting  motor.  (3)  The  operation 
can  be  performed  by  comparatively  unskilled  operators. 

This  rotary  converter  has  been  running  for  18  months  and  it  has 
successfully  withstood  the  heavy  duty  imposed  upon  it  by  a  highly 
intermittent  steelworks  load  comprising  bar  mills,  pilger  mills,  piercing 
mills  and  auxiliary  gear. 


The  Pyrotip  Electric  Burner. 

The  Pyrotip  electric  burner  has  been  designed  to  meet  the  demand  for 
an  economical  and  convenient  means  of  lead  burning,  such  as  is  necessary 
in  the  repair  and  construction  of  lead  storage  batteries  and  in  other 
operations  involving  the  welding  of  lead  plates  or  strips.  Essentially 
it  consists  of  an  auto-transformer  by  which  the  ordinary  supply  voltage 
is  reduced  to  a  suitably  low  pressure  and  the  ciirrent  increased  in  the 
same  proportion.  From  the  secondary  or  low  voltage  side  of  the  trans- 
former two  heavy  rubber  insulated  cables  carry  the  current  to  the  work. 
One  cable  terminates  in  a  spring  clip  which  is  attached  to  the  metal 
close  to  the  point  where  the  burning  is  to  be  done.  The  other  cable  is 
attached  to  a  holder  with  an  insulated  handle,  containing  a  carbon 
electrode  about  8  in.  long.  The  carbon  electrode,  when  the  circuit  is 
closed  by  applying  it  to  the  lead,  produces  an  intense  heat.  One  electrode 
will  burn  from  250  to  300  joints.  The  double  conductor  from  the  primary 
side  of  the  transformer  is  fitted  with  a  2-pin  plug  top  or  adaptor  for 
connection  to  a  well  socket  or  lamp  holder. 

Pyrotip  electric  burners  can,  of  course,  only  be  used  on  alternating- 
current  circuits,  the  standard  types  being  made  for  use  on  supply 
pressures  of  100-110  volts  and  200-240  volts,  and  for  periodicities  of 
25-49  cycles  and  50-140  cycles.  When  the  transformer  is  connected  to 
the  lighting  circuit,  it  reduces  the  voltage  and  gives  a  heavy  current. 
After  connection  is  made  to  the  work  by  means  of  the  spring  clip,  the 
circuit  is  completed  by  bringing  the  carbon  point  into  contact  with 
the  lead  at  the  place  to  be  melted.  When  the  point  of  the  carbon 
touches  1h;  lead  it  becomes  intensely  heated  and  instantaneously  melts 
the  lead  over  a  restricted  area.  The  carbon  point  is  worked  to  unite  or 
flow  the  lead  where  desired.  No  adjustments  are  required  before 
starting  or  during  operation.  No  arc  is  drawn  when  the  outfit  is  being 
properly  handled,  the  point  of  the  carbon  being  kept  barely  in  contact 
with  the  lead  surface.  A  slight  current  adjustment  may  be  made  by 
increasing  or  decreasing  slightly  the  depth  of  the  carbon  point  in  the  lead. 


PVUOTII'    ELKCTIUr    BlKXER    IN    USE. 

Owing  to  the  simplicity  of  control  in  the  electric  burner,  due  to  its  local 
application  of  heat,  an  o])erator  with  any  previous  experience  in  lead 
burning  can  easily  and  ((uickly  acquires  tlie  art  of  electric  lead  burning, 
and  an  inexi)erienced  o))erator  can  do  satisfactory  work  in  a  short  time. 
The  Pyrotij)  burner  can  be  employed  to  remove  or  burn  on  cell  to  cell 
connectors,  cut  off  or  build  up  |)osts.  disconnect  i)Iates  from  jiosts. 
build  uj)  or  cut  olT  risers  on  i)lat(>s  and  burn  risers  into  strips  (or  posts). 
Under  most  conditions  ti\e  expense  ot  ojjcrating  an  electric  burner  is 
less  tiian  that  of  othei'  methods,  and  many  u.sers  are  saving  as  much  as 
50  j)er  cent,  in  cost  of  ()i)eration.  These  economies  are  due  to  the  small 
power  requiretl  (about  the  same  as  the  household  electric  iron)  and  to 
the  intermittent  ojieration,   pawer   l);>ing   retiuired   only   when   work   is 


actually  being  done.  All  charges  cease  when  the  transformer  is  dis- 
connected from  the  line,  and  when  the  burner  is  not  in  use  and  the 
transformer  is  connected  to  the  line  the  power  consumed  is  negligible. 
Electric  service  is  available  in  most  garages  and  workshops  at  power 
rates,  and  the  only  additional  expense  is  for  carbons.  Each  carbon  is  of 
sufficient  length  to  burn  from  250  to  350  joints.  The  joint  receives  an 
electrical  test  at  the  same  time  as  it  is  being  burned.  The  intense  heat 
ensures  a  perfect  mechanical  joint,  so  that  electrically  made  joints  are 
better  both  mechanically  and  electrically  than  others.  It  is  possible  to 
work  with  the  carbon  point  in  confined  places  where  a  flame  is  difficult 
to  handle.  The  work  is  always  under  control,  and  the  only  current 
variations  required  are  automatically  made  by  increasing  or  decreasing 
the  depth  of  the  carbon  point  in  the  surface  of  the  lead.  The  outfit  is 
portable,  so  that  work  may  be  done  on  batteries  without  removing  them 
from  the  car.  Pyrotip  electric  burners  are  supplied  by  The  British 
Thomson-Houston  Company,  from  whom  information  as  to  prices,  &c., 
may  be  obtained. 


X-Rays  in  Dentistry. 


Modern  dentistry  owes  a  great  deal  to  radiology,  and  especially  to  the 
Coolidge  X-Ray  tube  which,  in  its  si^ecial  dental  radiator  type,  has 
considerably  increased  the  accuracy  and  speed  of  dental  radiographs. 
This  type  of  Coolidge  tube  has  been  developed  for  use  only  with  specially 
designed  apparatus  and  is  not  suitable  for  general  radiographic  work. 
Of  especial  interest  is  the  fact  that  by  far  the  greater  part  of  the  heat 
imparted  to  the  target  is  conducted  to  the  copjier  radiator,  and  it  is, 
therefore,  possible  to  make  the  bulb  of  the  dental  tube  quite  small — 
3|  in.  in  diameter.  In  addition,  the  tube  is  self-rectif\-ing  within  the 
limits  of  its  allowable  energy  output,  and  can  be  used  directly  across  the 
terminals  of  an  induction  coil  or  transformer.     The  cathode  arm  extends 

2  in.  from  the  bulb  at  right 
angles  to  the  anode  arm,, 
which  measures  9  in.  from 
the  bulb  to  the  end  of  t  he- 
radiator.  By  this  const  rue  - 
tion  the  rays  are  emitted 
from  the  tube  in  a  line  with, 
the  axis  of  the  anode,  thus 
facilitating  the  manipula- 
tion of  the  tube.  The 
cathode  circuit  being 
earthed,  there  is  only  one 
high-tension  wire  and  this 
is  ahvaj'S  connected  to  the 
part  of  the  tube  farthest 
from  the  subject  to  be 
radiographed.  It  is  thus 
possible  to  employ  a  mini- 
mum distance  between  film 
and  focal  spot,  enabling 
satisfactory  radiographs 
being  obtained  with  com- 
paratively short  exposures. 
The  dental  tube  is  designed 
for  an  energy  imput  not 
exceeding  that  corresp*^  nd- 
ing  to  a  currtnt  of  10  m.a. 
at  a  "usefrl"  voltage 
equivalent  to  a  3-in.  parallels 
spark-gap  between  points. 
As  it  is  intended  to  operate^ 
at  a  fixed  voltage  and  current,  the  procedure  is  limited  to  closing  the 
switch  for  the  time  necessary  to  produce  on  the  photographic  film 
the  desired  effect,  the  time  factor  being  the  only  variable  ni 
the  making  of  radiographs  with  the  tube.  As  the  cathode  termnial 
is  connectetl  direct  to  earth,  it  is  possible  to  bring  the  tube  near 
to 'the  patient  without  danger  of  shock.  The  anode  end,  during 
operation,  is  at  the  maximum  potential  and  is  that  part  of  the  tube 
wliich  is  alwavs  farthest  away  from  the  patient.  The  short  distance 
between  the  focal  spot  and  film  makes  it  possible  to  take  satisfactory 
radiographs  of  the  teeth  and  jaws  with  a  small  expenditure  of  energy. 
^^■ith'a  distance  oi  8  in.  botween  the  film  and  focal  siiot  the  iiluitographic 
effect  may  b.>  secured  with  one-fourth  the  energy  which  would  be  neees- 
sarv  if  the  distance  were  U'  in.  Wh(>re  other  forms  oi  X-ray  protection, 
are' not  available,  the  special  lead  glass  protective  shield  (made  in  two- 
halves  which  clamp  together  over  the  tub.-)  should  b?  used.  Information 
iviiardiug  the  dental  radiator  and  other  types  of  Coolidge  X-Ray  tulx;* 
may  be  obtained  from  the  British  Thomson-Houston  Company,  owners 
of  the  Britis'.i  patent  rights. 


B.T.-H.  X-Ray  Tlbe. 


In  vi.-w  of  the  numerous  apjUieations  received  by  the  Electricity 
Commissioners  for  Mai\-<  of  the  Elk.  tuu  itv  Distkkt.s  already  pro- 
visionally determined  by  them,  arrangements  liave  been  madeXwhereby 
copies  can  be  supplied  to  those  interested  at  a  eharge'of  2s.  l>er  copy, 
inclusive  of  jiostage.  Applications  for  copies  should  be  made  in  writing 
to  the  Secretary.  Electricity  Commission.  Gwydyr  House.  \Miitehall» 
S.W.I,  and  shoiild  be  aeconi"piVii:>d  by  the  necessary  remittance.    _j 


August  6,  1920. 


THE  ELECTRICIAN. 


im 


Parliamentary  Intelligence. 


The  Increased  Postal  and  Telegraph  Rates. 

The  Post  Office  and  Tclc<;raj)li  Hill,  wiiicii  iMovidcs  ffir  the  new  rates 
for  letters  and  telegrams,  wai  read  a  second  time  in  the  Hous<;  of  ('(jmnions 
on  the  28th  ult. 

Mr.  lllinjjworth,  Postmaster-General,  stated  that  the  total  expenditure 
had  risen  from  £25,0C0,0C0  in  19I:M4  to  over  £61,000,CCO,  and  of  that 
sum  £48,(l(l(),()()()  was  paid  in  wages.  In  19 1 (i- 17  there  was  a  profit  of 
£(),190,0{JO  ;  in  1917-18,  £(),()47,()()()  ;  and  in  1918-19,  £7,447,(;0O,  but 
through  circumstances  over  which  he  had  no  control  that  had  been 
swept  away.  The  increased  charges  on  post-cards  and  printed  packets 
would  not  come  into  force  until  October  or  after.  Power  was  taken  to 
charge  immediately  for  telegrams  Is.  for  12  words,  and  Id.  j)er  word 
after.  It  was  also  proposed  to  charge  <id.  extra  for  telegrams  .sent  on 
Sunday,  Christmas  Day  and  Good  Friday.  While  the  total  increase  in 
the  telegrams  sent  on  weekdays  was  only  .">  per  cent,  over  1914,  telegrams 
sent  on  Sunday  had  increased  4.")  ])er  cent.  Newspapers  had  always 
been  carried  at  a  loss,  and  that  lo.ss  was  getting  serious.  It  was  proposed 
to  increase  the  charge  from  .id.  for  (5  oz.  to  id.,  and  an  extra  Id.  for 
every  additional  6  oz.  up  to  2  lb.  Power  was  given  to  people  who  had 
entered  into  a  contract  for  delivery  of  newspapers  by  post  to  cancel 
the  contract,  provided  they  gave  notice  within  14  days  after  the  increased 
rates  had  come  into  operation.  It  was  also  proposed  to  increase  the 
remuneration  of  the  railway  companies  for  the  carriage  of  parcels  by 
()0  per  cent.     The  new  charges  were  estimated  to  produce  £4,000,000. 

Dr.  Murray  objected  to  the  extra  charge  on  newspajiers  ;  it  was  a 
tax  on  education  and  intelligence.  Other  members  also  opposed  the 
increased  postal  rates  on  newspapers. 

Mr.  Pike  Pease,  Assistant  Postmaster-General,  said  there  was  no 
increase  in  the  rate  for  telegraphed  news,  because  the  new  rates  only 
came  into  operation  on  Jan.  1  last,  and  the  Committee  decided  that  it 
would  not  be  wise  again  to  increase  them. 


London  Electric  Railways  Bill. 

The  Select  Committee  of  the  House  of  Lords,  which  has  been  con- 
sidering the  Bill  of  the  London  Electric  Railway  Companies  to  authorise 
an  increase  of  fares  and  charges, has  found  the  preamble  of  the  bill  proved, 
subject  to  the  excision  of  the  words  "  after  twelve  noon"  as  applying 
to  the  time  at  which  return  fares  would  be  available.  This  will  enable 
woi'kmen  to  return  at  any  time  during  the  day. 

Lord  Ashfiield  said  it  was  originally  proposed  to  abolish  workmen's 
altogether,  but  it  was  now  proposed  in  principle  that  those  fares  should, 
instead  of  being  arbitrary  as  before,  bear  a  fair  proportion  and  a  definite 
relation  to  the  ordinary  fare,  whatever  might  be  agreed  by  the  Ministry 
of  Transport.  Generally  the  workmen's  concession  was  a  single  fare  for 
return  journey.  The  working  of  the  railways  showed  a  deficit  of  a 
quarter  of  a  million  during  the  past  quarter  in  excess  of  the  figures 
given  in  the  statement  to  the  House  of  Commons. 

Mr.  C.  D.  Johnson,  Comptroller  of  the  London  County  Council,  stated 
that  the  proposed  average  increase  of  40  per  cent,  would  give  the  share- 
holdcFi  greater  dividends  than  th(>y  should  reasonably  expect.  In  his 
opinion  they  would  be  making  a  very  good  thing. 


Le^al  Intelligence. 


Battery  Refill  Dispute. 

In  the  City  of  London  Court  last  week,  before  Mr.  Assistant  Registrar 
Tattershall-,  Messrs.  Calmont,  King  &  Company,  Ltd.,  electrical  engi- 
neers, sued  Mr.  Geo.  Smith  for  the  sum  of  £4.  lOs.,  balance  of  account  for 
battery  refills  supplied.  The  Assistant  Registrar  said  he  had  read  a  long 
statement  sent  by  defendant,  in  whii'h  he  claimed  to  have  returned 
to  plaintiffs  a  quantity  of  goods  for  which  he  said  he  had  not  received 
credit.  If  his  statement  wa.?  true  then  his  offer  to  pay  half  the  amount 
claimed  would  be  rather  acceptable. 

Plaintiffs'  witness  said  they  had  given  defendant  credit  for  all  goods 
returned  within  the  date.  The  goods  were  sold  with  a  specific  guarantee, 
and  the  probability  was  that  the  goods  were  not  returned  until  some  time 
after  the  expiry  of  the  guarantee,  which  was  for  one  month. 

Defendant  said  he  had  returned  the  goods  within  the  month,  between 
November  and  Januar^y  ;  he  had  ordered  720  refills,  and  had  returned 
218  out  of  that  quantity  for  which  lu^  had  received  no  credit.  The 
goods  were  sold  at  10s.  ])er  dozen. 

Ultimately  the  Assistant  Registi'ar  ailjourned  the  case  for  a  proper 
detailed  account  to  ba  made  out,  showing  what  goods  had  been  supplied 
and  those  returned. 


The  outline  of  a  very  big  power  scheme  for  the  E.\stern  Umtkd 
States  is  given  in  a  recent  issue  of  "I'he  Engin?er"  of  Canada.  The 
idea  is  to  construct  a  250,0C0-volt  transmission  line  from  Boston,  via  New 
York,  to  Washington,  and  to  feed  it  from  three  points,  two  at  t'.ie  coal- 
fields, and  one  at  Cedar  Rapids,  whero  use  could  b,>  mads  of  the  water 
power  of  the  St.  Lawrence.  The  feed?r5  would  b?  fr  )ni  150  to  250  miles 
long  and  the  main  transmission  lire  about  500  mil?s. 


Commercial     Topics. 

» 

Electric  Traction  in  South  Africa. 

Till-  d((  i-i(,ii  of  the  'Government  of  the  Unu^in  erf  South  Africa  to  proceed! 
with  the  eli-ctritication  of  the  line  from  Cajjf  Town  t     '  *        .  .-.nA 

the  section  fjf  the  Natal  main  lin«-  U,-tween  Durban  an  .rg 

will  |irobably  mean  that  important  contra-ts  for  >ji-<. , .  ^iid, 

rolling  stock  will  Ix;  given  out  shortly,  and  Hriti-h  linn-,  should  be" 
prepared  to  submit  tenders.  It  in  re{Kjrt<-d  that  two  stea-nri-drivea 
generating  stations,  one  at  Cajx-  Town  and  the  other  at  Durban,  will 
ba  required.  On  the  (.'ape  Town-.Simonstown  line  there  i*  a  fairiy  \wAvy 
jtassenger   traffic,  and   on   the  Hcetion  of  the  Natal   I.  '  -rvr 

are  numerous  curves  and  hcav}'  gradi;-nts  with  a  hea  •k* 

that  the  present  should  give  attiiui  interesting  ex|K. .-..  ■  «,  -^  ".ii» 
economy  of  electric  traction. 

*  •  4t  « 

Electric  Conduits  for  Cuba. 

A(  (■f)rdin'_'  to  a  dispatf  h  reeei%'ecl  by  the  Department  of  Overseas  Tradff 
from  the  Commercial  Secretary  to  H.M.  Legation  at  Ha%'ana  (Mr.  G.  T. 
Milne,  O.B. p].),  it  is  stated  that  a  Cuba  company  i«  d>«irriu.s  of  receiving" 
from    British    manufacturers    quotations    for    1/  celled    ridged 

conduits  in  10  ft.  lengths,  diameters  from  \  in..  ■  in.,  to  1^  in., 

and  then  In*  h  in.  to  4  in.  The  quotations,  wKi.  ..  -..■,.,.  1*  baaed  oi> 
delivery  c.i.f.  Havana,  are  desired  for  four  ear-load  lots  of  i  in.  conduit* 
and  two  car-lrjad  lots  of  ca'jh  of  the  other  siees.  The  firm  i3  stated  to  be 
the  most  important  concern  of  its  kind  in  the  island,  and  is  predisposed. 
towards  goods  of  British  manufacture.  British  nianufaeturers  should 
communicate  direct  with  the  appli<-ant  firm,  whose  name  and  addiefl» 

may  ba  obtained  from  the  Department. 

*  *  *         *- 

Amalgamation  of  Engineering  Firms. 

Anotlicr  interesting  .Association  of  cngineerina  ir*  -  •-  ^as  bcei> 
a-ranged.     The  dir^?ctors  of  the  .Agricultural  &  (Jen'-'  :s,  Ltd., 

l)ropose  to  acquire  the  whole  of  the  fully-paid  ordinal;  -     :  Messrs. 

Henry  Bessemer  &  Company,  Ltd.,  steel  manufacturers,  oi  SheflBeld. 
The  administration  of  Messrs.  Bessemer  &  Company  will  continue  a*- 
heretofore,  but  the  Board  will  be  strengthened  by  the  addition  of  Mr. 
L.  W.  Smith,  of  the  Board  of  the  A.G.E.,  who  is  also  managing  director  of 
Clarke's  Crank  and  Forge  Company,  of  Lincoln  ;  while  Mr.  A.  G.  Longdeo- 
will  accept  a  seat  on  the  Board  of  the  .A..G.E.  as  a  representative  of  the 
Bessemer  Company.  The  Agricultural  and  General  Engineers.  Ltd., 
which  has  an  authorised  capital  of  £8.()C0,(it.O.  controls  a  number  of  well- 
known  engineering  firms,  who  manufacture  agricultural  machinery,  ga» 

and  oil  engines,  boilers,  electric  vehicles,  &c. 

*  *         »         ♦ 

The  Dominions  Touring  Exhibition. 

In  a  pamphlet  issued  by  tlie  Department  of  Overseas  Trade  particular*' 
are  given  of  this  exhibition  which  is  being  organised  for  the  purpose  of- 
fostering  and  developing  trade  with  the  Dominions,  and  of  providing 
manufacturers  and  merchants  with  means  to  bring  their  goods  to  the 
notice  of  buyers  in  all  parts  of  the  Empire.  The  exhibition  will  carry 
specially  selected  samples  of  British  manufactured  good;  to  South  Alrica. 
Australia,  New  Z.-alaad  and  Canada,  and  the  principal  cities  will  be 
visited.  The  Governments  of  the  Dominions  are  offering  facilities,  by 
providing  exhibition  halls  and  arranging  reduced  freights.  Ac. 

It  is  ])ointed  out  that  the  Domini-ms  want  British  gotxl.^i,  notably 
electrical  machinery  and  apparatus,  scientific  instruments,  motor  cars, 
industrial,  mining  and  agricultural  machinery,  glassware  and  other  goods. 
The  tour  will  start  t  irly  in  1921  and  will  travel  for  about  two  years. 
Particulars  of  charges  "and  other  details  may  be  obtained  from  th» 
Department,  35.  Old  Queen-street,  S.W.  1. 

*  *  *  • 

New  Zealand  Projects. 

In  presenting  the  Budget  to  the  House  of  Representatives  last  week 
the  Prime  Minister  (Mr.  Massey)  gave  particulars,  of  various  schime*  for 
the  development  of  the  industries  and  trade  of  the  State.  He  stated 
that  £1,000,1  CO  would  Vk>  apj  r  q)riated  (or  the  extension  of  the  railway?, 
the  construction  of  light  railways.  &c.  ;  and  for  the  development  of 
hydro-electric  schemes  and  other  jniblie  works  there  would  be  aa 
additional  sum  of  £:J,5r.0.HH>.  Every  encouragement  would  be  givei> 
to  scientific  research  by  exteiuling  the  powers  of  the  Scientific  Board, 
and  improved  and  accelerated  transport  facilities  would  be  provided 
between  New  Zealand  and  tJivat  Britain. 

Taikanga  Borough  Council  has  Iven  authorised  by  the  ratepayers  to 
bt)rrow  f.SO.r.v.O  for  electricity  supply  works,  and  the  Borough  of  PvKE- 
KOHK  proi)oses  to  borrow  £1.UH)  for  fijv  brigade  equipment  and  an  alamv 
system,  and  £2t>.i:i  0  for  electrical  extensions.  Then-  will,  therefore,  be  »- 
brisk  demand  for  electrical  machinery,  transmission  lines,  motors,  lamp* 
and  other  electrical  apparatus  for  some  time,  and  British  manafacturer* 
.should  be  prepared  to  meet  American  and  other  foreign  competition,, 
which  i*!  keen  at  pros?nt. 

There  ar.-  also  manv  other  municipal  electric  supply  schemes  under 
consideration,  and  it"  would  b.>  well  if  British  exp.rt.rs  jKiid  closer 
attention  to  developments  in  New  Zealand.  -\t  present  there  is  » 
.'eneral  impression  in  the  Dominion  that  Briti-sh  manufa -turers  aiv  8t> 
pressed  with  domestic  aiid  continental  orvlers  that  they  cannot  ^<^^' 
take  deliverv  within  a  reasonable  time,  and  an  organi^nl  attempt  should 
be  made  tophi  .e  the  true  position  before  local  merchants  and  dealers- 
It  is  stated  that  much  business  has  gone  to  other  countries,  m  spite  oi 
adverse  exchanges,  on  this  account.  The  st>ntiment  m  favour  of  Bntisl>. 
goods  remains,  but  it  needs  to  be  fostered  and  develoiKnl. 
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Electricity  Supply. 

TuxBRicGE  Wells  Council  have  applied  for  a  loan  of  £1,500  for  two 
superheaters. 

Shrewsbury  Corporation  have  api)lied  for  sanction  to  a  loan  of  £4,C00 
for  mains  and  services. 

Barxsley  Corporation  has  been  authorised  to  borrow  £36,250  for 
additional  plant  at  the  electricity  works. 

Sanction  has  been  received  by  CjiELTENHAm  Corjioration  to  borrow 
i£29,0C0  for  electric  supply  extensions. 

Birkenhead  Corporation  have  received  consent  to  loans  of  £20,CC0  for 
(mains  and  services,  and  £12,5C0  for  meters. 

PoPLAH  Borough  Council  has  received  sanction  from  the  h.C.C  to  a 
Joan  of  £23,593  for  electricity  supply  purposes. 

Battef.sea  (London)  Borough  Council  is  substituting  100-watt 
«lectric  lamps  for  3G4  gas  lights  at  a  cost  of  £3,755. 

We  regret  to  notice  that  the  Barrow  Council  have  rejected,  by  a 
majority  of  cne,  a  proposal  that  the  salary  of  the  Borough  Electrical 
Engineer  should  be  £950  per  year,  as  from  April  last. 

Lowestoft  Electric  Works  Committee  has  obtained  authority  to 
.borrow  £3,7()()  for  plant,  and  it  is  proposed  to  apply  for  sanction  to  a 
Ijoan  of  £4,C0O  for  laying  cables  to  the  new  housing  site. 

There  was  an  oflficial  inspection  on  the  29th  ult.  by  members  of  the 
'Wolverhampton  Corporation  of  the  recent  additions  to  the  electricity 
•works  at  Commercial-road.  The  capacity  of  the  plant  is  now  23,800  kw., 
.or  three  times  the  ])re-war  figure.  We  hope  to  give  a  description  of  the 
;new  plant  in  an  early  issue. 

Manchester  City  Council  are  recommended  by  the  Electricity  Com- 
iiuittee  to  enter  into  an  agreement  with  Mr.  S.  L.  Pearce,  chief  engineer 
,  and  general  manager,  whereby,  for  a  p?riod  of  seven  years,  he  receives  in 
.  addition  to  a  salary  of  £2,5C0  a  year  the  sum  of  £1,CC0  per  year  for  special 
.  services  rendered  in  the  construction  of  the  Barton  station,  or  any  other 
new  power  station  that  may  be  required  during  the  period. 

Warrington  Electricity  and  Finance  Committees  have  discussed  with 
-representatives  of  local  manufacturers  the  proposed  extension  of  the 
electricity  works.  A  large  and  immediate  extension  is  necessary  to  meet 
the  growing  demands,  and  the  various  firms  are  to  consider  their  ability 
to  assist  in  financing  the  scheme.  One  firm  is  prepared  to  assist  to  tho 
extent  of  £50,CC0  provided  the  Corporation  scheme  goes  forward. 

The  borough  electrical  engineer  of  Bolton  Corporation  (Mr.  W.  J. 
Wood)  has  reported  on  a  suggestion  by  the  Electricity  Commission  that 
the  Back-o'-th'-Bank  generating  station  should  be  laid  out  for  plant 
.capacity  of  4fi,CC0  kw.  The  necessary  extensions  to  the  buildings  and 
;to  the  generating,  boiler  house  and  condensing  plant  would  cost  about 
£497,000  for  extensions,  and  it  has  been  decicled  to  apply  for  sanction 
i,to  borrow  this  sum  in  addition  to  £374,379  for  the  extensions  to  plant  and 
.buildings  now  in  hand. 

In  presenting  the  minutes  of  the  Electricity  Committee  at  the  meeting 
of  Chester  (Corporation  last  week,  Mr.  E.  Noel  Humphreys  pointed  out 
vthat  Chester's  favourable  position  so  far  as  the  increased  prices  for  elec- 
tricity was  entirely  due  to  the  successful  development  and  working  of  the 
hydro-electric  works  on  the  old  Weir.  Other  towns  were  now  anxiously 
looking  forward  to  the  utilisation  of  whatever  water-power  was  available, 
^o  as  to  i)ut  themselves  on  the  same  footing  a?  Chester.  The  Corporation 
has  decided  to  ap])ly  for  a  number  of  "  fringe  "  orders,  in  order  to 
3upi)ly  works  and  factories  outside  the  present  area  of  electiicity  supply. 

The  DELAY  IN  tefining  electricity  districts  is  holding  up  the 
extension  of  electric  supply  to  several  urban  and  rural  areas.  A  case 
in  point  is  that  of  Crompton,  whose  Urban  Council  has  frequently  asked 
Oldham  Cori)orati(m  to  extend  their  supply  cables  to  the  district.  The 
Mayor  of  Oldham  (Aid.  C.  Hardman),  who  is  chairman  of  the  Electricity 
Committee,  has  intimated  that  "  they  are  unable  to  do  anything  at 
present,  as  arrangements  and  being  made  for  the  formation  of  districts 
/or  the  sui)])ly  of  electricity."  Aid.  Hardman  favours  the  formation  of  a 
4ii3trict  comprising  Oldham,  Chadderton,  Lees  and  Royton,  which  would 
he  a  convenient  and  compact  area. 

A  revised  i-cal'  of  charges  ff)r  electricity  sui)])ly,  r.veraging  about  22.\ 
tpcr  cent,  increase,  has  been  pre|)ared  by  the  Electricity  Committee  of 
•Glasoi.w  Clorporatijn.  Notwithstanding  the  increased  cost  of  fuel  and 
wages  (  KU)  ])er  cent,  over  pre-war  figures)  the  scale  of  charges  for  elec- 
tricity has  remained  at  its  i)resent  level  for  two  years,  and  since  1914  the 
charges  (including  the  jjresent  increase)  have  been  advanced  only  by  70 
per  cent.  For  the  past  year  the  total  revenue  amounted  to  £5)77.48t), 
An  increase  of  £112,440  over  that  of  the  previous  year,  and  working 
<«xp(>n<lilure  was  £713,45(1.  leaving  £2<)4,()35.  Interest  on  loans,  sinking 
fund  and  depreciation  amount  to  £318.t'.")0.  leaving  a  deficit  on  the  year 
of  £54,014.  The  higher  expenditure  principally  arises  from  increased 
cost  of  coal,  wages  and  malcrial,  but  taxes  and  interest  also  increased 
by  £01,129. 

An  important  meeting  of  representatives  of  electric  supply  under- 
takings in  the  Soitii-kast  L ancashikk  Area  was  held  at  the  Man- 
chester Town  Hall  last  week  to  consider  the  formation  of  a  Joint  Elec- 
tricity Authority.  Aid.  Dagnall  i)re.si(leil,  and  about  1(1)  rc|)resentatives 
were  j)rcsent.  .After  discussion  it  was  decided  to  foiin  a  committee  of  42 
members,  consisting  of  munii'ipal  antl  company  r-presentatives,  together 
with  their  engineers,  town  chM-ks  and  other  oflit'als,  in  order  to  ])repare 
a  scheme  for  the  area.  Of  the  eomiuittee,  12  will  be  engineers,  seven  of 
*hem  being  the  eleetr'cal  enyineers  of  Manchester.  Sa'.ford,  Bolton.  Bury, 
and  the  Sta'.ybridge,  &e.,  Bor.rd,  wit'i  t!\c  engineers  of  the  LaAcaihiiv 


Electric  Power  and  the  South  Lancashire  Tramways  Companies.  It  was 
also  decided  to  ask  the  Electricity  Commissioners  to  extend  the  time  for 
holding  the  proposed  inquiry  from  October  next  to  March,  1921,  so  as 
to  give  adequate  time  to  prepare  the  scheme. 

Walsall  Corporation  has  decided  to  adopt  electric  lighting  for  the 
municipal  houses  wliich  are  being  erected  at  Blakenall  and  Leamore. 
There  was  some  o])position  to  the  scheme  owing  to  the  fact  that  the 
estimated  capital  expenditure  was  nearly  £17,000  and  the  annual  income 
onjy  £l,4r0.  The  ])roposal  to  supply  current  to  tenants  at  2d.  per  lamp 
used,  especially  as  there  would  be  no  restriction  upon  the  amount  of 
electricity  used  was  criticised  by  some  members. 

Naturally,  Mr.  Venables,  chairman  of  the  Gas  Committee,  was  opposed 
to  electric  lighting.  He  stated  that  over  £3,000  had  been  spent  already 
in  laying  gas  mains  to  the  new  housing  sites,  and  it  was  understood  gas 
would  be  used  for  lighting  and  cooking. 
,  It  was  explained  by  Mr.  Hayward,  chairman  of  the  Electric  Supply 
Committee,  that  if  it  was  found  tenants  wasted  current  they  would 
impo.se  an  increased  charge.  Ultimately,  the  Council  approved  the 
full  .scheme.     Gas  will  be  used  for  cooking  purposes. 

We  are  glad  to  learn  that  the  workers  at  the  Newport  (Mon.)  Elec- 
tricity Works,  who  went  out  on  strike  on  short  notice  on  the  27th  ult. 
in  sympathy  with  the  permanent  way  workers,  have  returned  to  work. 
It  was  a  foolish  and  unjustifiable  stoppa,ge  of  work  that  did  a  great  deal  of 
injury  to  local  trade  and  industry  by  cutting  cff  the  supply  of  electricity, 
and  lost,  rather  than  gained,  sympathy  for  those  for  whom  they  struck. 
The  disi^ute  originated  with  the  labourers  emploj'ed  in  permanent -way 
work  and  on  the  tramways.  They  demanded  Is.  9d.  as  from  May  1, 
a,nd  ?s.  Id.  as  from  July  1,  equivalent  to  the  building  trade  rates.  The 
Council  offered  Is.  8d.  as  a  compromise,  which  the  men  declined  to 
accept.  These  men  belong  to  the  National  Union  of  General  Workers, 
as  do  the  power  station  staff  at  the  Electricity  \\'orks,  and  the  former 
were  successful  in  ])ersuading  the  power  station  men  to  come  out  in  order 
to  bring  the  "  big  sti  k  "  to  bear  on  their  behalf.  The  Corporation  made 
no  atteinpt  to  run  the  works  Mith  volunteer  labour,  but  it  is  to  the 
credit  of  the  technical  staff,,  who  are  all  members  cf  the  E.P.E.A.,  that 
whilst  they  were  not  prepared  to  "  blackleg  "  for  general  supply  purposes, 
the}'  entirely  objected  to  hospitals  being  deprived  of  supply,  and  they 
maintained  the  supply  continuously  to  those  institutions  by  taking  it 
in  turns  to  stoke  one  boiler  for  the  purpose. 

The  Severn  Electricity  Area. 

Bath  City  Council  has  adopted  a  report  of  the  Electricity  Committee» 
which  contains  some  criticism  of  the  draft  scheme  for  the  formation  of  a 
Joint  Electricity  Authority'  for  the  Severn  area,  and  the  chairman 
of  the  committee  (Aid.  Sir  H.  Hatt)  and  the  Town  Clerk  have  b^en 
authorised  to  submit  the  following  representations  to  the  Electricity 
Commissioners  : — 

(«)  That  the  scheme  does  not  include  any  proposals  relating  to  the 
efficiency  and  economy  of  the  supply  of  electricity  in  the  district  or  the 
convenience  of  administration  ;  (b)  that  no  reasons  have  been  furnished 
in  support  of  the  scheme  or  of  the  proposed  boundaries  of  the  area  :  (c) 
that  no  indication  has  been  given  of  the  position  which  the  Bath  under- 
taking will  occupy  in  relation  to  the  scheme  ;  (d)  that  the  terms  upon 
which  the  Bath  generating  station  and  main  transmission  lines  would  bo 
taken  over  by  the  joint  authority  cannot  at  present  be  defined  :  {e)  that 
no  opinion  can  be  formed  as  to  the  position  which  consumers  in  Bath  will 
occupy  imder  the  scheme  in  regard  to  the  price  and  conditions  of  supply 
of  current  ;  (/)  that  in  the.se  circumstances  che  Corporation  ask  that  the 
adoption  of  any  scheme  and  the  making  of  any  order  shall  be  postjjoned 
until  ])roper  information  upon  all  these  points  has  been  prepared. 

Sir  Harr}-  Hatt,  s])eaking  of  the  conferences  that  had  been  held,  said 
that  he  was  more  impressed  with  the  topsy-turvy  nature  of  the  proceed- 
ings than  anything  else.  It  was  decided  to  set  up  a  maclnne  without 
knowing  what  work  it  had  to  do.  He  understood  the  Commissioners 
had  agreed  to  the  i)urchase  of  the  Beachley  station,  though  it  was  a  con- 
siderable distance"  from  the  Forest  of  Dean  coallield.  Gloucester  and 
Cheltenham  had  a])])roved  the  scheme,  though  they  were  in  some  doubt. 
They  were  assured  that  if  the  authority  were  formed  before  any  big 
expenditure  were  embarked  upon  there  would  be  very  careful  investiga- 
tion. But  if  an  expenditure  of  £3»)5.000  for  laying  cables.  i)lus  the  pur- 
chase i)rice  of  Beachely  station  and  the  cost  of  step-up  and  step-down 
transformers,  was  regarded  as  not  a  big  outlay.  Bath  ought  to  be  much 
more  careful  still  before  i)ledging  itself  to  form  part  of  the  authority. 

Notwithstanding  the  somewhat  captious  criticism  of  Bath,  nearly  all 
the  local  autlu)rities  and  undertakings  interivsted  aceejtted  the  draft 
scheme  on  the  tHh  ult.,  and  some  of  them  have  conhrmed  th(>  decision 
of  their  representi'tives.  Bristol  Electricity  Committee.  rei)orting  on 
the  matter  la.st  week,  stated  that  the  Minister  of  Trans])ort.  on  the  recom- 
•ni>ndation'  of  the  Electricity  Commissioners  wn«  ])re]ian'd.  subject  to 
the  sanction  of  the  Treasury,  to  ])roceed  with  the  construction  of  trans- 
mission lines  between  Beachley.  the  Fon^st  of  Dean.  (Uoucester.  and  the 
Stroud  N'alley  at  an  estimated  cost  of  £3(>5,tXi0.  The  money  is  to  be 
met  out  of  money  i)rovide(l  for  by  Sec.  18  of  the  Electricity  Supply  Act, 
1919.  on  the  undei-standing  that  active  steps  an^  being  taken  by  the 
respective  authorities  to  submit  a  scheme  which  will  involve  the  estab- 
lislunent  of  a  Joint  Electricity  Authority.  The  Minister  pointed  out 
that  as  no  certainty  could  exist  at  prt>sent  as  to  the  futrre  establishment 
of  the  .joint  .Authority,  he  was  of  opinion  that  Ix'fore  the  construction  of 
the  transmission  lines  could  Iv  proceeded  with  by  hin\  the  Local  Authori- 
ties eorcerned  should  be  made  acquainted  with  the  fact  that  he  had  pro- 
visiona  ly  consented  to  construct  them  on  the  faith  of  tlu>  n^solutions 
passed  by  the  Local  .\uthoriti?s  to  set  up  a  Joint  Electricity  .Authority 
at  a>  tarly  a  date  a.s  jiosiible. 
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Electric   Traction. 

York  City  Council  has  decided  to  ad(j{)t  urii\'ersal  twopenny  fares  in 
•the  tramways. 

Ilford  Urban  Council  has  been  authorised  to  borrow  £8,500  for  thj 
purchase  of  electric  vehicles  for  refuse  collection. 

In  consequence  of  the  Lot's-road  i)ower  station  being  flooded  by 
Monday's  rain,  the  service  of  the  London  Tcbe  Railways!  had  to  bj 
reducerl  between  8  a.m.  and  noon  on  Tues<lay. 

1M<)RECAMBK  Council  are  in  a  quandary  in  regard  to  their  antiquated 
horse-drawn  tramcars.  The  Traction  Committee  considers  electric 
traction  is  out  of  the  question  on  the  groiiiul  of  cost,  and  recommend 
the  use  of  motor  'buses.  The  Council  will  j)robably  adopt  this  sugges- 
tion, but  the  Committee  is  to  report  on  the  merits  of  electric  and  petrol 
'  buses. 

The  General  Vehicle  Company  recently  supplied  to  Scarbokouoh 
'Corporation  a  3 J -ton  chassis  fitted  with  a  VoO-gallon  watering  tank. 
The  vehicle  has  an  ironclad  battery  44  I.M.V.8  and  runs  about  35  miles 
per  charge  at  a  speed  of  lU  miles  an  hour.     In  a  recent  paper  by  Mr 

•  J.  Bee,  of  Blackpool,  it  was  stated  vehicles  of  this  character,  which  were 
■  employed  for  street  watering,  were  effecting  a  saving  of  £20  per  week. 

In  the  annual  report  of  the  Glasgow  Cleansing  Superintendent  (Mr.  W. 
Greig)  it  is  stated  that  ])etrol  vehicles  have  n(jt  proved  entirely  suitable, 
the  cost  being  considerably  higher  than  that  of  either  horse  or  electric 
traction.  Electric  vehicles,  on  the  other  hand,  have  given  very  satis- 
factory results,   having   been  found  efficient,   reliable,  economical   and 

•  easily  driven.  It  is  jjroposed  to  i)lace  a  further  order  for  several  electric 
vehicles. 

Middlesbrough  Corporation  has  again  rejected  the  suggestion  that 
a  confei'ence  should  be  held  with  Stockton  and  Thornaby  with  the  object 
of  establishing  a  joint  control  of  tramways  in  the  respective  areas.  The 
lines  are  to  be  taken  over  shortly  from  the  Lnipsrial  Tramways  Company. 
A  sub-committee  of  the  Tramways  Committee  has  been  instructed  to 
select  a  site  for  a  depot,  and  the  tramway  manager  and  the  borough 
engineer  have  been  instructed  to  j)repare  plans  of  future  tramway 
routes  required  by  the  development  of  the  town. 

Glasgow  Corporation  has  referred  back  a  proposal  of  the  Tramways 
Committee  to  place  a  contract  for  special  track  work  with  the  United 
States  Steel  Products  Company,  and  for  10,000  tons  rails  and  fishplates. 
Mr.  Walker  alleged  that  the  firm  did  not  conform  to  trade  union  con- 
ditions, and  asked  if  the  special  guarantee  required  by  the  Standing 
Orders  from  foreign  firms  had  been  obtained.  The  Convener  (Mr.  Kelly), 
having  admitted  that  no  special  guarantee  had  been  received,  the  town 
clerk  (Sir  John  Lindsay)  said  the  contract  was  not  in  conformity  with 
the  Standing  Orders,  and  the  Corporation  unanimously  agreed  to  send 
•the  matter  back  to  the  Committee. 

An  interesting  test  has  been  carried  out  at  Wolverhampton  on  the 
economy  of  refuse  collection  by  electric  vehicles.  An  "Orwell" 
electric  vehicle  was  emjjloyed  for  a  period  of  21  days,  and  178  tons  of 
refuse  were  collected,  or  an  average  of  3  tons  per  load.  The  cleansing 
superintendent  stated  that  it  required  three  horse-drawn  vehicles  and 
six  men  to  do  the  same  amount  of  work,  antl  the  following  comparative 
costs  are  given  :  Hor.se-drawn  vehicle,  £473  17s.  Id.  per  annum,  or  cost  of 
three  horse-drawn  vehicles,  £1.421  lis.  3d.;  electric  vehicle,  £1,123 
per  annum,  showing  a  saving  p.>r  annum  of  £297  13s.  7d.  The  capital 
-charges  for  the  electric  vehicle  (which  re(|uired  a  driver  and  three  loaders) 
are  based  on  an  outlay  of  £1,538  per  vehicle,  and  a  seven  years'  loan. 

The  traffic  receipts  of  the  Croydon  Corporation  Tramways  for  the 
year  ended  March  31,  were  £159,728  and  other  receipts- £1,438,  a  total 
of  £101,166.  The  working  expenses  were  £158,780,  war  allowances 
£916,  and  alterations  to  blacksmiths'  shop  £303,  leaving  a  credit  balance  of 
£1,167.  Adding  bank  interest,  &c.  (£1,871),  the  balance  is  £3,038. 
Interest  on  capital,  contribution  to  sinking  fund  and  income  tax  requires 
£20,291,  leaving  a  deficit  of  £17,253,  compared  with  a  surplus  of  £12,554. 
Traffic  receipts  increased  by  £26,777,  or  20-12  per  cent.;  miles  run  by 
782,309,  or  39-32  per  cent,  passengers  carried  by  4,752,226,  or  20-15  per 
cent.;  and  working  expenses  by  £59,402,  or  59-77  per  cent.  The  percent- 
age of  working  expenses  to  traffic  receipts  is  99-41  per  cent.,  increase  of 
20-69  per  cent.  The  wages  of  motormen  and  conductors  increased  by 
£28,631  owing  to  the  8-hour  day  agreement  and  war  bonus  advances, 
and  all  other  items  show  an  advance,  except  the  war  allowances.  Com- 
pared with  1913-14  the  working  expenses  per  car-hour  have  increased 
from  4s.  0-7d.  to  8s.  ll-92d. 

The  revenue  of  the  Brighton  tramways  department  for  the  year  ended 
March  31  was  £116,838  (compared  witli  £86,987  in  previous  year),  and 

,-gross  profit  £18,680  (£21,341).  Interest  required  £7,231  (£7,232),  sinking 
fund  £5,811  (£5,789)  and  income  tax  £4,016  (£3,797),  leaving  net  balance 
£1,981  (£5,092).  Total  revenue  per  car-mile  was  23-29d.  (21-95d.),  and 
working  expenses,  including  power,  were  19-52d.  (16d.).  Passengers 
carried  were  20,441,351.  (18,498,267)  and  car-miles  run  1,203^961 
(951,072).  The  engineer  and  manager,  Mr.  Wm.  Marsh,  says  in  his 
report,  in  reference  to  the  result  of  the  increase  of  fares  on  March  31, 
1919,  the  average  fare  for  the  10  years  i)rior  to  that  date  was  1-ld.  per 
passenger;  but  during  last  year  it  was  l-35d.  On  the  number  of  pa.s- 
sengers  carried  this  amounted  to  £20,240,  leaving  £9,101  from  the  extra 
passengers.  The  increase  in  fares  has  been  about  50  per  cent.,  while 
expenses  have  gone  up  fully  150  per  cent.  A  tramwav  undertaking  has 
its  charges  laid  down  by  'the  1870  Act,  and  Mr.  Marsh  advises  tliat 
advantage  shouldTbe  taken  of  the  Tramways  (Temporary  Increase  of 

-Charges)  Act  to  obtain  some  relief  from  this  anomalous  position. 


Imperial  and  Foreign  Notes. 

In  con.stquence  of  the  receipt  of  propottalit  for  the  development  of 
hydro-electric  power  in  Jamaica,  the  Colonial  Government  degire*!  to 
vest  all  watercourses  of  the  island  in  the  Crown,  and  a  Bill  to  irive  effect 
to  this  policy  is  under  con.iidtTation  by  a  Committee  of  tin-  LetriAlature. 

The  Federal  Council  of  the  Federated  JIalay  State.s  h-.  i 

an  electrical  engineer  to  prepare  a  .scheme  for  the  uniforru 
electricity  for  power  lighting  to  the  Straits  Settlements  and  i^«<i>-nit.-«i 
Malay  States.     Attention  will  al.so  be  given  to  the  utili.<<ation  of  water 
power. 

At  the  meeting  of  the  FI\st  I.s'dian  Railway  Company  on  the  28th 
ult.,  the  chairman  (Sir  iJavid  Barbour)  gave  particulars  of  varioas  pro- 
jected developments.  The.se  includs  the  coastruction  of  a  bridge  over 
the  Hooghly  at  Bally  and  the  electrification  of  the  .suburban  line«  at 
Calcutta. 

The  question  of  constructing  an  underground  electric  railway  at 
Sydney,  X.S.W.,  which  was  drawn  up  in  1915  and  postponed  owing  to 
the  war,  has  been  revived  by  the  Minister  for  Works  and  Railways.  The 
traffic  on  the  metropolitan  tramways  and  railways  is  verj'  congested,  and 
)neans  will  have  to  be  found  to  relieve  the  situation.  The  estimated  cost 
of  the  new  underground  line  is  put  at  £2,7.50,fXKJ. 

We  learn  from  "  The  Times  "  Trade  Supplement  that  the  Sydney 
(N.S.W.)  Municipal  Council  has  purchased  a  coal  mine,  and  proposes  to 
generate  electricity  at  the  mouth  of  the  pit,  and  convey  it  by  traasmLssion 
line  to  the  city.  At  the  outset  only  an  expenditure  of  about  £1<>0,0»X> 
will  be  involved,  but  if  the  experiment  be  successful  the  full  scheme  will 
be  proceeded  with,  and  this  will  cost  from  £3,fX;0,0C0  to  £4,0C'0,0<J<>. 

Tenders  are  required  for  the  erection  of  about  2,.jOO  miles  of  rural  and 
toll  Telephone  Lines  in  Alberta  (Canada).  Earlier  in  the  year  a 
contract  was  let  for  some  5,000  miles  of  long  distance  circuits.  It  is 
expected  that  tenders  will  be  invited  this  summer  for  still  further  con- 
struction of  rural  telephone  lines.  Apjjroximately  "CO  miles  of  long 
distance  telephone  lines  will  be  built  by  the  .Saskatchewan  Government 
this  year,  involving  the  use  of  28,000  poles  and  about  1,200  miles  of  wire. 

A  syndicate  of  U.S.A.  financiers  have  acquired  the  tramways  of 
Maracaibo  (Venezuela),  and  it  is  proposed  to  extend  and  modernise 

the  system. 

Personal  and  Appointments. 

Edinburgh  Corijoratiem  has  inireascd  the  salary  of  the  tramway 
manager,  Mr.  R.  S.  Pilcher,  from  £1,000  to  £1,200. 

B.vrn.st.-vple  Council  ha?  increased  the  salary  of  the  electrical  engineer 
(Mr.  J.  W.  Hadfield)  from  £375  to  £425  per  annum. 

Mr.  E.  Rawson,  head  of  the  engineering  department  at  Portsmouth 
Munici])al  Technical  College,  has  been  appointed  Principal  of  West 
Bromwich  Municipal  Technical  Institute. 

Major  W.  E.  Simnett,  M.B.E.,  Assoc.Inst.C.E.  (late  R.E.).  has  retired 
from  the  direction  and  editoi-ship  of  "  The  Technical  Review ""  on  his 
appointment  to  direct  thelntelligence  Branch  of  the  Ministrj-of  Transport. 

Mr.  H.  Nimmo,  M.I.E.E.,  M.Amer.I.E.E.,  A.M.I.Meoh.E..  who  since 
being  disembodied  from  the  London  Electrical  Engineers.  R.E.  (T.).  has 
been  employed  on  the  Government  of  Burma  hydro-electric  survey  work, 
has  now  been  appointed  (temporarily)  Oflicer-in-Charge  of  the  Hydro- 
electric Survey. 

For  the  position  of  borough  electrical  engineer  at  Wrexham.  120 
applications  were  received,  and  the  following  candidates  have  been 
selected  for  interview  :  Messrs.  D.  H.  Davies  (Heywood).  G.  H.  Bamby 
Holmes  (York),  E.  D.  Coe  (Blackburn).  T.  Taylor  (Burnley),  C.  J.  Turner 
(Hoylake)  and  H.  Hodges  (Xmieaton). 

The  following  promotions  and  appointments  have  been  made  by  the 
Manc'nester  University  authorities  :  Dr.  H.  Robinson,  senior  lecturer 
in  physics  and  assistant  director  of  the  physical  laboratories  :  Mr.  R.  W. 
James.  M.A.,  B.Sc,  senior  lecturer  in  ;.\vsics  ;  Mr.  E.  C.  S.  Dick:>on, 
B.A.,  Ph.D..  lecturer  in  physics. 

The  following  appointments  have  been  made  in  the  Faculty  of  Tech 
nology  :  Mr.  R.  O.  Boswell.  B.So.  (Eng.).  lecturer  in  mechanical  en- 
gineering ;  Mr.  A.  Glynne.  M.A..  and  Mr.  H.  J.  Shelley.  B.Sc.,  assistant 
lecturers  ii>  electrical  engineering. 

The  Franklin  Institute  recently  handed  to  Sir  A.  Geddes  the  Franklin 
modal  awarded  to  Sir  Charles  Pai-sons  "  in  recognition  of  his  epcx'h- 
making  success  in  the  development  and  construction  of  the  steam  turbine, 
which  has  revolutionised  the  art  of  steam  engineering,  particularly  in 
regard  to  the  propulsion  of  mercantile  and  naval  vessels,  and  the  driving 
of  electrical  generators." 

Obituary. 

The  death  is  announced  of  Mr.  Edward  DEwarRST,  electrical  engineer, 
of  Preston  and  Fulwood.  He  was  57  years  of  age.  and  had  been  in 
business  for  thirty  yeai-s. 

The  death  took  place  suddenly  on  the  24th  ult.of  Mr.  Geo.  F.  Davidson', 
of  Messrs.  Wallis  &  Watson.  Ltd..  electrical  engineers,  of  Leeds.  Mr. 
Davidson  had  suffered  from  a  severe  illness,  but  had  recovered  sufticiently 
to  attend  to  business,  and  his  death  was  unexpected.  A  native  of 
Middlesbrough.  Mr.  Davidson  went  to  Leeds  about  10  years  ago  as 
manager,  and  later  managing  ilirector.  of  the  firm  with  which  he  wag 
associated. 
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Miscellaneous. 

Several  wireless  telephone  messages,  including  one  from  Queen 
Alexandra  and  one  from  Senatore  Marconi,  were  transmitted  on  Friday 
last  from  Chelmsford  to  the  chief  Scandinavian  stations. 

The  first  meeting  of  creditors  of  Alfred  Rowland  Meggett,  electrical 
engineer,  45,  Thrumpton-lane,  East  Retford,  will  take  place  on  Aug.  9 
at  the  Official  Receiver's  Office,  Lincoln,  and  the  public  examination  on 
Sept.  16  at  the  Sessions  House,  Lincoln. 

By  a  recent  decree  of  the  Argentine  Government,  the  Marconi  Wireless 
Company  has  been  authorised  to  install  a  Wireless  High-power 
Station,  to  be  used  exclusively  for  communication  between  the  Argentine 
and  Great  Britain. 

The  diploma  of  Associate  of  the  City  and  Guilds  of  London  Institute's 
Technical  College,  Finsbuiy,  has  also  been  awarded  to  eleven  matricu- 
lated third-year  students  in  civil  and  mechanical  engineering,  five 
students  in  physics  and  electrical  engineering,  and  twelve  students  in 
aijplied  chemistry. 

The  Council  of  the  City  and  Guilds  of  Lonion  Institute  have 
awarded  diplomas  of  "  Associate "  to  ICO  matiiculatsd  third-year 
students  in  engineering  of  the  City  and  Guilds  (Engineering)  College, 
who  comi^leted  a  full  course  of  instruction  at  the  close  of  the  recent 
session.  The  Siemens  Medal  was  awarded  to  IMr.  E.  G.  HoUey,  the  Bram- 
well  Medal  to  Mr.  W.  F.  Simonson,  and  the  Henrici  Medal  to  Mr.  F.  T. 
Edmunds. 

The  Ravleigh  Memorial  Committee  have  decided  to  erect  a  mural 
tablet  in  Westminster  Abbey  as  a  Memorial  to  the  Late  Lord  Rav- 
leigh. The  tablet  will  be  placed  near  the  memorials  to  Sir  H.  Davy  and 
Dr.  Thomas  Young.  After  all  expenses  are  met  there  will  be  a  balance, 
which  it  is  i)roposed  to  use  in  establishing  a  library  fund  at  the  Cavendish 
Laboratory,  Cambridge,  with  which  Lord  Rayleigh  was  closely  associated. 

Industrial  Councils  and  Recent  Awards. 
The  District  Industrial  Councils  of  the  Electricity  Supply 
Industry  appear  to  be  getting  into  working  order.  Council  No.  5 
(West  Midlands  Area),  which  covers  the  Counties  of  Shropshire,  Stafford- 
shire,'iWarwickshire  and  Worcestershire,  has  issued  its  schedule  of  duties 
and  inclusive  rates  to  be  paid  to  the  employees  of  the  several  electricity 
supply  undertakings  in  the  district  as  from  June  14  last.  The  under- 
takings in  the  distruct  have  been  classified  into  three  zones  for  the  pur- 
pose of  determining  the  rates  of  pay  to  employees  as  follows  :  Zone  "  A  "  : 
Birmingham,  Coventry  and  the  Shropshire,  Worcestershire  and  Stafford- 
shire Electric  Power  Company  (Smeth^\dck)  ;  Zone  "  B  "  :  Midland 
Electric  Corporation  for  Power  Distribution,  Ltd.,  Redditch,  Rugby, 
Stoke-on-Trent,  Shropshire,  Worcestershire  and  Staffordshire  Electric 
Power  Company  (Dudley),  Stafford,  Walsall,  Wolverhampton,  Wor- 
cester and  West  Bromwich  ;  Zone  "  C  "  :  Barford  Electric  Supply 
Company,  Church  Stretton  Electric  Supply  Company,  Ludlow 
Electric  Light  Company,  Leek,  Leamington  &  Warwick  Electrical  Com- 
pany, Midland  Electrical  Light  &  Power  Company,  Market  Drayton 
Electric  Light  &  Power  Company,  Malvern,  Newcastle-under-Lyme, 
Nuneaton,  Stratford-on-Avon  Electricity  Company,  Sutton  Coldfield, 
Shrewsbury  and  the  Shropshire,  Worcestershire  &  Staffordshire  Electric 
Power  Company  (Kidderminster). 

There  are  58  grades  of  employees  in  the  schedule,  but  foremen  are 
excluded,  as  these  will  receive  rate  a  of  pay  to  be  mutually  agreed  between 
the  undertakers  and  employees.  The  rates  given  are  total  minimum 
rates,  including  all  bonuses  and  the  12.\  per  cent,  award,  and  apply  to  all 
employees  of  21  years  and  upwards.  On  an  average  the  rates  for  Zone  A 
are  about  Id.  or  id.  per  hour  more  than  in  Zone  B,  while  the  latter 
exceeds  Zone  C  by  the  same  anaount.  The  schedule  has  been  approved 
by  the  Joint  Industrial  Council. 

The  claim  of  the  National  Union  of  Railwaymen  for  another  increase 
of  4d.  an  hour  in  wages  for  men  employed  in  the  railway  companies' 
electrical  power  and  sub-stations,  has  been  rejected  by  the  Industrial 
Court.  As  regards  stations  which  su])i)ly  railway  workshops  with  light- 
ing and  power,  the  court  decided  that  the  conditions  of  service  should  be 
the  same  as  those  obtaining  in  the  workshops  of  which  the  power  stations 
virtually  form  a  part. 

The  industrial  Council  has  also  rejected  the  L.C.C.  Tramway  Em- 
ployees' claim  for  an  increase  of  a  penny  an  hour  for  slingers  and 
'6s.  a  week  for  shed  men.  The  emi)loyees  also  asked  that  the  conditions 
of  employnu-nt  contained  in  tlie  memorandum  of  the  conference  (lu'ld 
on  Dec.  24,  1918)  between  the  Shipbuilding  Kmployers'  Federations  and 
the  unions  alHliated  to  the  Engineering  Trades  Federation  should  l)e 
applied,  but  the  Court  states  that  throughout  the  country  there  is  a 
distinction  drawn  between  a  depot  where  cars  are  made  and  repaired, 
which  is  regarded  as  an  engineering  establishment,  anid  running  car 
sheds,  which  are  regarded  as  part  of  the  traffic  department  and  not  as 
an  engineering  establishment.  The  case  of  London  did  not  aj^jcar  to 
be  one  wliicli  could  be  dilTerentiated  from  the  rest  of  the  ctmntry. 

In  regard  to  the  claim  of  the  W-hicle  Workers',  Fnginenien's,  and 
General  Labourers"  unions  with  res])cct  to  the  in)sition  of  tram  washers 
and  other  tramway  employees,  the  Court  decided  that  the  central  repair 
de})ot  should  be  deenu'tl  to  be  an  engineering  establishnu-nt  to  which 
the  natiotial  or  general  awards  and  agreenuMits  affecting  the  engineering 
and  allied  trades  a])ply  ;  that  running  ear  slieds  should  be  deemed  ))art 
of  the  traftic  department  of  the  Council's  undertaking,  to  which  tlu^ 
national  or  general  awards  and  agreements  affecting  the  national  trans- 
port workers  a])ply,  and  that  skill(>d  ukmi,  wherever  employed,  should 
continue  to  follow  the  ])resent  ])ra','tice  whereby  national  or  general 
awards  affecting  the  enginei>ring  and  allied  t  ral  's  are  applied  t )  them. 


Tenders  Invited  and  Accepted. 

Portsmouth  Corporation  invite  tenders  for  a  4,000  kw.  turbo-alter- 
nator and  two  water-tube  boilers.  Specifications  from  the  Acting 
Engineer  and  Manager,  and  tenders  to  the  Town  Clerk  by  Aug.  25. 

Tenders  are  invited  by  Sept.  7  for  the  supply  of  telephones  (schedule 
1 ,634)  and  cable  ( 1 ,635 )  to  the  Australia  n  Commonwe.alth  Postmaster- 
General's  Department.  Tender  forms,  &c.,  from  the  High  Commis- 
sioner, Australia  Hou.se,  Strand,  London,  W.C. 

Portsmouth  Tramways  Committee  require  tenders  by  Aug.  17  for 
12  months'  supply  of  insulating  materials,  lamps,  motor  windings, 
overhead  line  materials,  castings,  oils,  &c.  Specification  from  the  Engi- 
neer, Vivash-road,  Fratton,  Portsmouth. 

Grimsby  Corporation  invite  tenders  (by  August  12)  for  the  supply  and 
erection  of  two  water  tube  boilers,  with  economisers,  fans,  chimney,  &c., 
a  3,000  kw.  high  pressure  turbo- alternator  and  condenser  plant.  Speci- 
fications fromthe  borough  electrical  engineer,  Lieut.-Col.  W.  A.  Vignoles. 

Tenders  are  wanted  by  August  31  for  porous  cells  and  jars  (1,627), 
bronze  wire  (1,629)  and  covered  and  braided  mre  (1,633)  for  the  Austra- 
lian Commonwealth  Postmaster-General's  Department.  Tender 
forms  from  the  High  Commissioner,  Australia  House,  Strand,  London, 
W.C. 

The  N.S.W.  Department  of  Public  Works,  Sydney,  require  tenders 
by  2  p.m.,  August  30,  for  switchgear,  lighting  arresters  and  power  factor 
improvement  apparatus  for  Avon  Dam  (Sydney  Water  Supply.  Speci- 
fications can  be  seen  at  the  Dejiartment  of  Overseas  Trade,  35,  Old 
Queen-street,  S.W. 

Manchester  Electricity  Committee  invite  tenders  for  supply  and 
erection  of  one  75-ton  and  one  15-ton  electric  crane  at  the  Barton  power 
station.  Specifications  from  the  Secretary,  Mr.  F.  E.  Hughes,  and 
further  particulars  inay  be  obtained  from  the  chief  engineer  and  manager, 
Mr.  S.  L.  Pearce.     Tenders  to  chairman  of  Committee  by  August  13. 

Bradford  Corporation  invite  tenders  for  the  supply  and  erection  of 
Boiler  House  Equijiment,  including  Buildings,  Water-tube  Boilers, 
Economisers,  Induced  Draught  Plant,  Feed  Pumps,  Coal  Handling  Plant, 
and  Piping  Systems.  Specifications,  &c.,  from  the  city  electrical  engi- 
neer, Mr.  Thomas  Roles,  and  tenders  to  the  town  clerk,  Mr.  N.  L.  Fleming, 
by  Sept.  9. 

Blackpool  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  water-tube  boilers,  Buperheaters,  economisers  and  mechanical 
stokers,  &c.  ;  two  induced  draught  plants  with  steel  chimneys,  fans,  &c., 
and  coal  hoppers  and  coal  and  ash  elevators  and  convej'ors.  Specifica- 
tions from  the  borough  electrical  engineer  (Mr.  Charles  Furness),  and 
tenders  to  the  chairman  of  the  Electricity  Committee  by  Aug.  27 

Leyton  Urban  Council  has  accepted  the  tender  of  E.  Allen  &  Co.,  for 
the  supply  of  tram  rails. 

B.^rnsley  Corporation  has  accepted  the  tender  of  Messrs.  Aiton  & 
Company  for  the  supply  of  cast-iron  pipes  at  £1,052. 

Yarmouth  Corporation  has  placed  a  contract  A\'ith  the  Brush  Elec- 
trical Engineering  Company  for  a  1,400  kw.  turbo-generator  at  £20.710 
and  for  a  500  kw.  frequency  changer  at  £4,902  10s.,  and  with  the  General] 
Electric  Company  for  a  500  kw.  rotary  converter  at  £3.838. 

The  London  County  Council  has  accepted  the  following  tenders  : 
Brown  Bayley's  Steel  Works,  4,000  driving  wheels.  £5  Is.  3d.  each,  and 
3,500  trailing  wheels,  £4  3s.  6d.  each.  There  were  nine  other  tenders, 
the  figures  of  the  Bochumer  Verein  Steel  Worlds  bc-ing  £6  Uls.  and  £4  10s. 
respectively. 

Bradford  Corporation  has  accepted  the  following  tenders  : — Stewarts 
and  Lloyds,  auxiliarv  piping  for  boilers :  Cammeli.  Laird  &  Co..  'tO  chrome 
steel  axles:  J.  Brown  &  Co.,  200  steel  tyres  for  tra:ncar  wheels  :  National 
Rail  and  Tramway  Appliances  Company,  I)  tons  e.i.  brake  shoes  ;  and 
Waygood-Otis,  Ltd.,  two  electric  lifts. 

Business  Items,  &c. 

Messrs.  Vickers.  Ltd.,  have  opened  a  dc>pot  for  Wales  and  the  South- 
west of  England  at  43,  Park-street,  Bristol,  at  which  address  inquiries 
for  their  products  will  be  received. 

H.  R.  Barker  ard  G.  J.  Neale.  electric  lighting  contractors,  &e.,  13. 
Lowndes-street.  and  42,Kinnerton-street.  London.  S.W..  have  dissolved 
])artnershii).  Debts  by  Mr.  Barker,  wlio  continues  the  business  as 
Barker  &  Neale. 

.Messrs.  Simplex  Conduits.  Ltd..  notify  that,  owing  to  the  growth  of 
their  business  in  the  Midland  district,  they  have  opened  a  sales  office  at 
41.  Church-street.  Birminirham.  The  new  office  is  in  the  charge  of 
Messrs.  I'nderwood  and  \Vestwood.  who  have  be.-n  representing  the 
company  in  this  area  for  many  years. 

Messrs.  Krskine.  Heap&  Co..5.Chai)el  Walks.  Cro.ss-street.  Manchester, 
announcethe  introduction  ofnewsizes  of  gas-filled  (half-watt  type)  lamps 
as  follows  :— For  100-130  volt  circuits.  40-watt  lamps,  the  overall  dimen- 
sions b.Mug  4J  in.  by  2i  in.  ;  for  2U0-2t)0  volts  60  watts,  the  dimensions 
being  5j  in.  by  2J  in. 

Messrs.  Price,  Walerhouse  &  Company  ann(nuice  that  Messrs.  Monk- 
house  (ioddanl  &  Companv.  chartered  aoeountants.  of  Newcastle-upon- 
Tyne  (includiui;  Messrs.  Armstrong.  Harrison.  Swan  \-  Company,  of 
Loiulon).  have  nvently  been  amalgamated  with  them,  and  the  offices  of 
tlu-  two  firms  at  l^ondon  and  Newcastle  have  k>coine  merged.  Mr.  W. 
F.  Kiuii.  O.B.K..  A.C.A..  and  Mr.  T.  P.  Parmeter.  F.C.A..  who  have  b.-ett 
associaU-d  with  Messrs.  Price.  Waterhousi?  &  Company  for  a  number  o£ 
years,  will  join  the  firm  at  Newcastle. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  toUo:vin?  abstract  t'om  some  of  the  specifications  recently  published  have  teen 
specialty  compiled  by  Masses.  MiWBURM,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  dale  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  m  brackets  after  the  title. 
1919  Specifications. 
143,358  Efandem  Co.,  Owen  &  Cutler.     Electric  lighting  sets,  more  especially  for  use 

with  motor  cycles.     (9/4/19.) 
143.372  W.4EATLEy.     Electrical  transmission  disengaging  lock-switch.    (30/4/19.) 
143,378  Rickets.    Controlling  and  regulating  systems  for  dynamos,  applicable  also  as 

motor-starting  systems.     (5/5/19.) 
143,387  Dewty.     Portable  electric  lamp,  specially  adapted  for  use  by  police  officers  on 

duty.    (20/5/19.) 
143,390  Croll.    Telemotor  apparatus.    (22/5/19.) 

143,397  Jones.     Adjustable  supports  or  brackets  for  carrying  electric  lamps.(29/5/19.) 
143.404  Johansson.    Support  for  electric-incandescent  lamps.    (6/6/19.) 
143,413  Rickets.     Regulating  systems  for  dynamo-electric  machines.     (16/6/19.) 
143,448  Grigsby.     Extensible  electric  lamps  for  motor  and  other  vehicles,  boats,  and  the 

like.     (25/8/19.) 
143,456    Thompson.     (Bethenod.)     Electro-magnetic  wave  navigational  systems. 

(9/9/19. )137. 032  Akt.-Ges.  Brown,  BoverietCie.    Apparatus  for  diminishing 
the  injurious  earthing  currents  in  earthed  high-pressure  nets  having  a  capacity 
that  is  non-symmetrically  distributed  over  the  phasesof  the  net.     (23/12/18.) 
143,593  Greville   &   Read. — Electrode   and  fastener  for  electro-medical  appliances. 
(11/2/19.) 

143.599  Crabtree.     Electrical  plug  and  socket  switches.    (20/2/19.) 

143.600  Creedy.     Multi-speed  dynamo-electric  machines.    (20/2/19.) 
143,614  Marks.    (Splitdorf  Electrical  Co.)     Ignition  magnetos.    (24/2/19.) 

143.619  Wade.    (Central   Mining  &   Investment  Corpn.)    Electrodes  for  electrolytic 
recovery  of  metals  from  solutions.     (24/2/19.) 

143.620  Wade.    (Central  Mining  &  Investment  Corpn.)    Electrolytic  recovery  of  metals 
from  their  solution.     (24/2/19.) 

143.624  Wade.     (Universal  Winding  Co.)    Winding  machines  for  electrical  coils /nd  the 

like.     (25/2/19.) 

143.625  Western  Electrical  Co.    (Western  Electric  (3o.)    Electric  selective  signalling. 

(26./2/19.) 
143,630  B.T.-H.  Co.     (G.E.  Co.)     Electric  discharge  devices.    (26/2/19.) 
143,636  B.T.-H.  Co.    (G.E.  Co.)     Protective  devices  for  electric  circuits.    (27/2/19.) 
143.676  Hall.     Electric  lamps.     (28/3/19.) 
143,685  Marks.    (Electric  Arc  Cutting  &  Welding  Co.)     Electrode  holders  for  use  in 

electric  cutting  and  welding.     (8/4/19.) 
143,695  Oldham    &    Oldham.     Galvanic    batteries.    (24/4/19 ;     cognate    application, 

11.206/19.) 
143,704  Watson,  Greenhill  &  Pollard.     Electric  liquid  heaters.     (13/5/19.) 
143,720  Norton.     Electrical  generators  or  dynamos.     (31/5/19.) 
143,737  B.T.-H.  Co.     (G.E.  Co.)     Control  for  electric  furnaces  and  the  like.  (19/6/19) 
143,750  Smith.    Self-regulating  dynamos.    (11/7/19;  additions  to  131,978). 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 
February  25. 

.  561 1  Igranic  Electric  Co.  (Cutler  Hammer  Mfg.  Co.).    Electrical  control  apparatus  for 
lighting  systems,  &c. 

5619  Efandem  Co.  &  Williams.     Electric  lamps. 

5643  Hills.     Electric  switches. 

5650  Mason.     Incandescent  lamps  for  projection,  &c. 

5715  PupiN,     Multi-step  amp'ifiers  of  electrical  cscillations.     (4/2/18,  U.S.) 

5728  PupiN.     Transmitters  of  high  frequency  sound  waves. 

5671   Westinghouse  Lamp  Co.     Thermo  cells  for  electrical  measuring  apparatus. 

5697  Round.     Wireless  direction  finders.     (27/2/19.  U.S.) 

5736  Hrdges.     Apparatus  for  charging  and  discharging  batteries. 

5738  Sterling  Telephone  and  Electric  Co.  &  Davey.    Automatic  telephone    ex- 
change systems. 

5743  Taylor.     Electric  toasters. 

5748  Ransomes,  Sims  &  Jeffries  &  Mossay.     Brake   mechanism  for  electric  vehicles. 

5749  Ransomes,  Sims  &  Jeffries  &  Mossay.     Electric  controllers  for  electric  vehicles. 

February  26. 
5763  Richardson.     High  tension  battery. 
5774  Wilkinson.     Aerial  systems  for  wireless  telegraphy. 
5777  BuSBRiDGE.     Suspension  of  electric  light  fittings. 
5782  Ferguson  h  Johnsione.     Automatic  electric  lighting  systems 

5785  Automatic  Telephone  Mfg.  Co.  (Automatic  Electric  Co.^.    Call  indicators  for 

telephone  systems. 

5786  Automatic  Telephone  Mfg.  Co.     Railway  signalling  systems 

5796  Siemens,   Collyer   &  Petithory.    Selecting  devices  for   automatic  telephone 

systems. 
5802  Fritze.    Connection  for  permitting  simultaneous  use  of  several  electrical  burners  for 

welding,  he.     (30/10/18,  Germany.) 
5807  Saunders    Electrical  Co.     Accumulators. 
5813  Hoghton.     Receiveis  for  wireless  telegraphy  and  telephony 

^^]^  ^^^^^^^  ^  ^'^^SK^  f^.  O.     Production  of  light  electrically.'    (26/7/18,    Germany.) 
584^5  Stone  &  Co.  (Walter).     Fus;  and  junction  interminal  boxes 
5859  Armstrong,  Whitworth  &  Cp.  &  Lacon,  Lee  &  Robertson       Electro-magnetic 

generators  and  motors. 
5868  &  5869  Sterling  Telephone  and  Electric  Co.  &  Davey     Automatic  telephones 

and  exchange  systems. 

February  27. 
5890  Macnamara.    Transmission  of  power  from  windmill  to  dynamo.  &c 
fon^  Rochford.     Electric  illuminating  devices  for  theatrical  stages.  &c 
5899  Westinghouse  Lamp  Co.     Electrion  tube  apparatus 
5904  Abbott.     Fuse  boxes,  switchgear,  &c. 

cq7o  Automatic  Telephone  Mfg.  Co.    Telephone  .systems.    (2/5/19,  U  S  ) 
KoA  '^'^^^^'^'^  &  Sons.     Safetv  controlling  gear  for  electric  vehicles 
^qIq  u  ^°-  ^  Hutt.     Electric  control  of  electric  machines. 

OV49  Holder   Bros.  &  Thompson  &  Lipman"     Alternating  current  instruments  for 

indicating  synchronism,  &c. 
fofS  5"'^-     Machines  for  generating  electrical  energy. 
5989  Ries.     Electrical  apparatus. 
oOlO  Barton.     Mag.neto  electric  machines. 

cnsc  ^  ,  February  28. 

6055  Ogden.     Electrically  driven  blocks,  hoists,  &c. 

(9ln  \i°°^^-    Cable  gripping  device. 

WJ60  Hogan.     Self-regulating  constant  current  variable  speed  dynamo 

Znni  S'''"'^'^^''-     Electrical  signalling  apparatus  for  railways. 

°079  Ditcham.     Wireless  telephony 

6082  Damey.     Switches. 

6084  Andre.     Brush-holders  for  electrical  machines. 

6085  Andre.     Voltage  regulators. 

6086  Andre.     Electrical  regulators 
Tr^J,  •^'^^''E.     Electro-magnets. 

^noi  f"^"^Ns  &  Schuckertwerke.     Rotary  electric  hand  drills.     (26/6/14,  Germany.) 
owi  ^'EMENs  &  Schuckertwerke.     Heat  measuring  appliance  for  electrical  purposes. 

(12  9/16,  Germany.) 
6101  LsGGATT  k  Niece.     Apparatus  for  subjecting  molecular  matter,  &c  ,  to  electro- 
Ai^^  „,  ****"^  ^*''^^  °*  R-  T-  discharge. 
6106  Western  Electric  Co.     Printing  telegraph  systems. 


Companies'  Reports,  &c. 

B.  T.-H.  yiEETlSO. 

At  the  annual  meeting  of  the  Bkitlsh  Thom.sox-Hocstos  Compasy^ 
Ltd.,  last  week  the  ehairman  (Mr.  H.  C.  Levis)  gave  a  lengthy  e.xplana- 
tion  of  the  reorganisation  of  the  company's  capital  and  of  the  growth 
of  the  bu.siness  at  home  and  abroad.  He  said  their  share  capital  ha/1 
been  comparatively  small,  consisting  of  £4t)(),<)»*>  in  4  [jercent.  cumulative 
preference  and  £4(.0,000  in  ordinarj*  shares.  Their  floating  debt,  mainly 
Jue  to  the  General  Electric  Compan\',  of  New  York,  and  afterwards  to 
the  International  General  f>lectrie  Company,  had  Vjeen  large.  Xo 
dividends  had  V>een  paid  on  the  preference  shares  for  a  number  of  years, 
as  the  directors  considered  it  best  to  con.ser\'e  their  res'.jurces  for  the- 
expansion  of  the  business.  Holders  of  preference  shares  had  the  right 
to  require  that  their  holdings  should  be  converted  into  ordinary  shares, 
and  recently  the  necessary  ix;rcentage  made  a  formal  request  to  make 
the  conversion,  which  had  been  carried  into  effect.  The  £10  shares  were 
divided  into  10  £1  shares,  and  the  ordinan.-  shares  were  increased  to 
£2,000,000.  Resolutions  had  also  been  paksed  creating  2,0<;KJ,WXJ  £I 
7  per  cent,  cumulative  preference  shares,  so  the  authorised  capital  was 
now  £2,000,000  in  ordinary  and  £2,OCO,0<^0  in  preference  shares.  The 
payment  of  the  accumulated  dividends  would  absorb  £250,fX>0  ot 
ordinary  shares.  The  remaining  ordinan,'  shares  and  all  the  preference 
shares  would  be  issued  as  the  requirements  of  the  company  demanded. 
Works  Extensions. 

During  the  year  they  expended  on  adflitions  to  factories  at  Rugby, 
Coventry  and  Willesden  £184,660,  and  they  MiYote  off  £.59,6«j«),  leaving 
the  net  book  value  at  £9.50,000.  In  .September  last  they  purchased 
factory  buildings  and  lands  at  Blackheath,  near  Birmingham,  bat  they 
only  got  possession  in  June.  The  floor  space  at  present  available  was 
about  250,000  sq.  ft.,  but  the  land  was  over  TO  acres.  Manufacturing 
operations  would  commence  a,s  soon  as  possible  and  plans  were  in  hand* 
for  further  extensions  at  those  works.  Considerable  additions  to  the 
Rugby  works  would  greatly  accelerate  and  increase  their  output  of 
turbines,  large  motors  and  generators,  also  incandescent  lamps.  Negotia- 
tions had  been  completed  for  a  considerable  area  of  land  in  another 
part  of  the  country,  where  it  was  proposed,  among  other  things,  to  erect 
a  lamp  factory,  as  the  facilities  at  Rugby  for  the  manufacture  of  lamps 
could  not  advantageously  be  extended  much  beyond  present  limits. 
Distribution'  of  Profits. 

The  year's  profits,  after  deducting  all  expenses  and  charges,  other  than. 
interest  on  debentures  and  loans,  and  after  making  provision  for  estimated. 
war  taxation  for  1919,  were  £412,399.  With  the  amount  brought  forward 
(£150,862),  the  available  total  was  £563,262.  Deducting  interest  on 
debentures  and  loans  (£134,230),  plant  depreciation  (£o9.66«j)  and 
£154,723  set  aside  for  a  further  possible  loss  in  exchange,  the  balance 
was  £208,430,  which  was  subject  to  adjustment  of  the  reserves  made  for 
munitions  levy  and  excess  profits  duty  for  1917,  1918  and  1919.  As  the 
accumulated  dividends  had  been  paid  up  they  did  not  recommend  any 
further  distribution  at  present.  It  was  hoped  that  the  company  could. 
next  year  resume  the  pavTiient  of  dividends  on  a  satisfacton.'  basis. 
Orders  and  Foreign  Interests. 

The  large  electric  steel  rolling  mill  equipments  had  now  been  in 
commerical  operation  for  several  months  ;  their  performance  had  been 
in  every  way  up  to  expectations  and  had  given  entire  satisfaction.  Thfr 
volume  of  orders  placed  with  them  since  the  Annistice  had  been  very 
great.  The  orders  received  for  the  first  six  months  of  this  year  were 
larger  than  those  fcr  the  corresponding  j^eriod  of  last  year,  though  1919 
was  a  record  year,  and  the  volume  of  orders  on  hand  at  present  was  tho 
largest  in  their  history.  One  of  the  greatest  hindrances  to  their  output 
had  been  the  shortage  of  castings  accosioned  by  the  moulders  strike. 
All  branches  of  engineering  were  still  embarnvjsed  b\  that  shortage, 
and  it  seemed  almost  impossible  to  make  up  for  the  time  lost.  They 
had  made  a  contract  with  the  International  General  Electric  Company, 
of  New  York,  which  took  the  place  of  the  one  previously  existing  with 
the  General  Electric  Company.  It  would  substantially  increase  the 
IJossibilities  of  the  company's  business,  and  was  a  very  valuable  asset, 
having  in  mind  the  fact  that  it  conferred  on  them  the  patent  rights  of 
all  the  inventions  of  the  General  Electric  Company  of  New  York,  jis  well 
as  the -benefit  of  its  research  laboratories.  In  onier  to  be  able  to  keep 
in  clt>se  contiut  with  business  on  the  Continent  of  Euroix-.  they  had 
taken  a  financial  interest  in  the  Compagnie  Fnms'aise  pour  1  Exploitation 
des  Proccdcs  Thomson-Houston  and'  the  Societ'.^  d'Electricite  et  de 
.Mccanique  (Proct'des  Thomson- Houston  and  Carels),  of  Belgium,  and 
several  of  their  directors  were  on  the  boards  of  those  two  companies. 

After  referring  to  the  company's  cordial  relations  with  its  employees 
and  the  deleterious  effects  of  the  Excess  Profits  Duty,  the  chairman 
moved  the  adoption  of  the  report  and  accounts.  This  was  seconded  by 
Lord  Carmichal  and  agreed  to. 


The  directors  of  the  Electku  al  Distribi'tion  of  Y'orkshire,  Ltd.,. 
have  declareil  an  interim  dividend  on  the  ordinary  shares  for  the  half- 
year  ended  June  30  last  at  the  rate  of  6  jvr  cent,  per  annum. 

The  directoi-s  of  the  Westminster  Electric  SrppLY  Corporation,. 
Ltd.,  recommend  pajnnent  of  an  interim  dividend  at  the  rate  of  8  per 
cent,  per  aimum  (less  tax),  for  the  half-year  ended  June  39. 

The  directors  of  the  Charing  Cross.  West  End  &  City  Electricity 
SrppLY  Company,  Ltd..  have  declared  an  interim  dividend  on  th©^ 
oixlinarv  shares  of  the  West  End  undertakings  for  the  half-year  ended. 
June  30  at  the  rate  of  2s.  6d.  per  share.  Warrants  will  be  posted  on, 
the  14th  inst. 
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The  proposal  of  the  Great  Xortherx  Telegraph  Company,  Ltd., 
tto  distribute  a  dividend  and  bonus  of  22  per  cent,  for  1919  (inclusive  of 

5  per  cent,  already  paid)  was  passed  at  the  general  meeting  held  at 
•Copenhagen  on  the  31st  ult.     The  final  dividend  and  bonus  for  1919 

(34s.  per  £10  share)  is  now  payable  at  Messrs.  C.  J.  Hambro  &  Son's, 

-against  coui)on  No.  21. 

The  report  of  the  directors  of  the  Yorkshire  Electric  Power  Com- 
pany for  the  half-year  ended  June  30  states  that  satisfactory  progress 
has  been  made.     T!ic  cost  of  coal,  labour  and  materials  has  been  higher 

•  during  the  half-year,  but  owing  to  production  on  a  larger  scale  the  profit 

■  earned  on  the  larger  cajiital  employed  has  been  more  than  propor- 
tionately increased.  After  payment  of  bank  and  other  interest,  the  net 
profit  was  f3U,14(),  compared  with  £19,229  in  the  corresponding  half-year 
of  1919.  The  dividend  for  the  half-year  on  the  6  per  cent,  cumulative 
preference  shares  was  paid  on  the  1st  inst.  In  view  of  the  strengthened 
financial  ])osition,  the  board  have  decided  to  pay  an  interim  dividend 
on  the  ordinary  shares  at  the  rate  of  3  per  cent,  for  the  half-year.  New 
contracts  have  been  made  to  supply  large  additional  amounts  of  power 
which  will  bring  a  further  increase  of  revenue.  Additional  plant  and 
mains  have  been  ordered  to  meet  these  further  demands. 

The  revenue  of  the  Brazilian  Traction,  Light  &  Power  Company, 
Ltd.,  for  1919  (in  Canadian  currency)  was  $8,877,005,  and  after  deducting 
general  and  legal  expenses  and  administration  charges,  interest  and 
charges  on  secured  gold  notes  and  other  loans,  and  providing  for  general 

■amortisation,  the  net  revenue  was  §7,873,967.     The  dividends  on  the 

6  per  cent,  preference  shares  absorbed  S6C0,GC0,  leaving  a  surplus  of 
$7,273,967.  The  total  gross  earnings  of  the  subsidiary  companies  in 
Brazil  were  113,073,982  milreis,  an  increase  over  the  previous  year  of 
11,179,819  milreis,  and  the  net  earnings  from  operation  were  58,423,485 
milreis,  an  increase  of  6,291,950  milreis. 

The  construction  work  on  capital  account  carried  out  during  the  year 
■comprised  additions  and  extensions  to  the  tramway,  light,  power,  gas 
and  telephone  plant  and  installations,  the  amount  expended  being 
$4,910,028,  of  which  §2,364,385  was  spent  on  the  telephone  system. 
The  tramways  carried  332,525,451  passengers  (against  283,682,656),  and 
the  gross  earnings  were  50,057,213  milreis  (41,174,220).  There  are 
117,613  electric  lighting  consumers  (106,875),  and  4,897  power  con- 
sumers (4,544),  the  earnings  being  33,385,263  milreis  (31,465,034).  The 
number  of  telephones  was  57,216  (47,642),  and  the  gross  earnings 
12,175,263  milreis  (9,551,946).  The  concessions  and  assets  of  the 
Companhia  Telephonica  do  Estado  de  Sao  Paulo,  Companhia  Rede 
Telephonica  Bragantina,  Interurban  Telephone  Company  of  Brazil,  and 
■Companhia  de  Telephones  Interestadoaes  have  been  transferred  to  the 
Rio  de  Janeiro  and  SPio  Paulo  Teleiihone  Comjjany. 


Ne^v^  Companies. 

BRiaHTON  LIGHTING    AND    ELECTRICAL   ENGINEERING    COMPANY, 

LTD.  (169,143).— Private  company.  Reg.  July  20,  capital  £5,000  in  £1 
shares,  to  carry  on  the  business  of  electrical,  mechanical  and  general 
engineers,  manufacturers  of  and  dealers  in  electric  and  other  apparatus 
•and  machinery,  &c.     Reg.  office  :   46,  Old  Steine,  Brighton. 

NORTH  BRITISH  PREMIER  ELECTRIC  WELDING  COMPANY,  LTD. 
•■(169,231.) — Private  company  ;  reg.  July  23,  capital  £40,000  in  £1  shares, 
to  take  over  the  business  of  the  North  British  Electric  Welding  Company, 
Ltd.,  to  carry  on  the  business  of  welders  of  metals  or  other  substances  by 
electrical,  oxy-acctylens  or  other  pri5c333,  electric,  civil  and  mechanical 
•engineers,  ship  builders  and  repairers,  &c.  Solicitor,  E.  A.  B.  Maurice, 
46,  Parliament-street,  S.W. 

WM.  TROY  &  COMPANY,  LTD.  (169,339.)— Private  company  ;  reg. 
•July  29,  capital  £25,(100  in  £1  shares,  to  acquire  the  business  carried  on  by 
Mary  A.  W.  Bent  ley-Taylor  as  "  Troy  &  Company,"  to  carry  on  the 
business  of  builders,  decorators,  electrical  engineers,  wiring  contractors, 
manufacturers  of  and  dealers  in  electrical  appliances,  &c.  First  directors 
-are  F.  G.  Price  (chairman)  and  A.  W.  Ralph  (managing  director).  Reg. 
office,  194,  Finchlev-road,  N.W.  3. 


Benn  Brothers  Journals. 


Some  Feature.s  of  the  Current  Issues. 

"  Aeronautics  ".:■—"  The  Air  Ministry  Competition";  "The  Case 
for  an  Air  Reserve  "  ;    and  "  The  Design  of  Supercharged  Motors." 

"The  Cal)iiiet  Maker  ";—'•  Fight-Legged  Tables";  "Gesso:  Its 
Application  to  Cabinet  Work"  ;  and  •'  The  Significance  aAi  Value  of 
the  Silhouette." 

"  The  Chemical  Age  "  .:^"  Union  or  Disunion  "  ;  "  Electric  Telphers 
for  C;iiemical  Works,"  by  H.  Hlythc  ;  and  Annual  Ri>])ort  of  Chief 
Inspector  of  a  British  Alkali  Works  (II.). 

"The  Fruit-Grower"  : — "Railway  Rat;-s  Inquiry";  "Temporary 
Dc-Control  of  Ai)|)lcs  "  ;   and"  Paying  for  State  Control." 

"  The  (ias  World  "  :— Full  Text"of  tiie  Gas  Ki-gulation  Act  ;  Monthly 
By-Product  Coking  Section  ;    and  Gas  Engine  Indicator  Diagrams!. 

Hardware  Trade  ■Journal  "  : — "  I.ial)()ur  Saving  in  the  Foundry 
(XIII.),  by  J()se])ii  Horner;  The  Fire  Arms  Mil'  ;  and  "  Steam  Motor 
Wagons." 

"Ways  and  Means  ': — "An  Irishman's  Outlook,"  by  Maurice 
Boyle  ;  "  Railway  Delay.s  and  ICxcusps,"  by  S.  T.  James  ;  and  "  Over- 
Japping  Pnqjaganda,"  by  the  Editor. 


Forty   Years  Ago. 

(The  Electrician,  August  7,  1880.) 

A  Defunct  Electrical  Journal. — We  regret  to  hear  that  our  con- 
temporary "  The  Electro-Metallurgist  and  Electrical  Light  Journal  " 
has  ceased  to  exist ;  the  number  for  June  being  the  last  issue.  The 
paper  was  started  in  January  of  the  present  year,  and  has  contained 
information  of  considerable  interest  and  value  in  the  direction  of  electro- 
deposition,  and  in  relation  to  the  precious  metals. 

The  Electric  Light  in  Paris  for  the  Fete  of  July  14. — On  this 
occasion  nearly  all  the  inventors  of  apparatus  and  the  companies  for 
electric  lighting  were  represented.  About  40  Jablochkoff  candles  were 
arranged  in  groups  at  the  Bois  de  Boulogne  ;  foiir  lamps  of  M.  Lontin 
were  placed  on  the  July  column  at  the  Place  de  la  Bastille,  and  six  more 
on  the  boulevard  Montpamasse  ;  the  Serrin  lamp  was  conspicuous  on 
the  Place  de  la  Republique,  and  at  the  "  Mairie  du  Temple,"  whilst  the 
modification  of  this  lamp  by  M.  Suisse  was  to  be  seen  burning  in  the  open 
air  at  the  rue  Sedaine  ;  six  Jarain  lamps  illuminated  the  "  Magazins 
reunis,"  and  others  were  observed  in  Belleville  ;  Messrs.  Siemens  Brothe 
had  14  of  their  differential  lamps  at  the  "  Palais  Royal,"  and  four  on  the 
"  Place  de  la  Bourse  "  ;  the  "  Loggia  "  of  the  Opera  was  illuminated  by 
six  Duboscq  regulators  ;  the  Compagnie  Meritens  and  the  Societe 
Werderman  had  been  active  at  various  points ;  whilst  the  Societe  Generale 
d'Electricite  was  veiy  conspicuous  at  "  Notre  Dame,"  the  Luxembourg, 
the  Trocadero,  the  Pantheon  and  elsewhere. 

The  Telephones. ^A  motion  was  made  on  Thursday  morning,  July 
29,  before  Vice-Chancellor  Malins,  to  restrain  the  United  Telephone 
Company  from  issuing  advertisements  stating  that  they  were  taking 
proceedings  against  Mr.  Louis  J.  Crossley,  of  Halifax,  for  infringement 
of  their  patent  for  carbon  transmitters,  jjending  legal  proceedings  which 
Mr.  Crossley  invited  the  Company  to  take  against  him  for  infringement 
of  the  patent.  The  Company  are  assignees  of  the  Edison  patent,  and  the 
day  after  the  registration  of  assignment  commenced  proceedings  against 
various  parties.  Mr.  Crossley  contended  that  his  carbon  transmitt-er, 
the  "  compound  microphone,"  was  no  infringement  of  the  Edison  patent 
assigned  to  the  Company.  After  a  short  discussion  the  defendant  com- 
pany undertook  not  to  issue  the  advertisements  complained  of,  without 
l^rejudice  to  any  question  of  the  propriety  of  the  proceedings  which  had 
been  taken.  Mr.  Aston,  Q.C.,  Mr.  Philbrick,  Q.C.,  and  Mr.  Macrory, 
instructed  by  Messrs.  Philbrick  &  Corpe,  18,  Austin  Friars,  appeared  for 
the  i^laintiff  ;  and  Mr.  Classe,  Q.C.,  and  Mr.  Cozens  Hardy,  instructed 
by  Messrs.  Waterhouse  &  Winterbottom,  of  Lincoln's  Inn,  appeared  for 
the  defendants. 

Cool,  but  not  Consider.^te. — A  fortnightly  contemporary  still  con- 
tinues to  fill  its  columns  with  matter  extracted  from  The  Electrician, 
but  it  forgets  to  acknowledge  the  source  of  its  information. 


Prices  of  Metals,  Chemicals,  &g. 

Tuesday,   Aug.  3. 

Copper —  Price.  Inc.  Dec. 

Bestselected perton  £109     0     0  £2     0     0  — 

Electro  Wirebara £116     0     0  £2     0     0  — 

H.C.  wire  basis pn- lb.  is.     4^d.  ^d.  — 

Sheet ,.  Is.     5^d.  |d.  — 

Phosphor-bronze  Wire — 
Phosphor-bronze 

wire,  basis  ,,  Is.  9-^d.  ^^d.  — 

Brass  60/40— 

Rod,  basis      ,  ..          „  Oa.  10|d.  —  ■     — 

Sheet,  basis   „  Is.  3Jd.  —  — 

Wire,  basis    ,,  Is.  3|d.  —  — 

Iron — 

Cleveland  Warrants     perton  £11   17     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £51     0    0  —  — 

Lead  Pig  — 

English £39  10     0  —  —     • 

Foreign  or  C  )loni>il            ,,  37     5     0  —  — 

Tin— Ingot  268  10     0  -  £2    0     0 

Wire, basis    perlb.  0     3     5J  —  Ad. 


Copper  Sulphnte. — Per  ton  £41. 
Boric    Acid  (Crystals) — Per    ton 

£74. 
SodiumBichromate. — Per  lb.  Is. 
Sodium  Chlorate. — Per  lb.  5\\. 


9d. 


Snlammoniac. — Per  cwt.  1  lOs.-lOos. 
Sulphur  (Flowers).— Ton  £18  10s. 
„       (Roll  Brimstone). — Per  ton 
£18  10s. 
Svlphuric    Acid    (Pvrites,  168°).— 
Per  ton.  £8  8s.  9d. 
Ruhher.—V\r&  fine.  1?.  lOd.;  plantation  Ist.  latex.  Is.  9Jd.  jer  lb. 
Shellac— T.^.  Orange,  675s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helaby  Cables, 
Ltd^_ _ 

Tlie  Editorial,  Advertiseme7it  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  Lotidon,  E.CA.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment  Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  pxthlication. 
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Notes. 

Cheap  Cable  Rates 

It  is  natural  that^  one  of  the  chief  topics  to  be  considered 
by  the  Imperial  Press  Conference  at    Otta\^a    should  be  the 
collection   and   dissemination   of   news,    a   matter   which   is 
closely  related  to  submarine  and  land  line  telegraph  facilities, 
and  in  all  of  which  subjects  we  are  profoundly  interested  both 
as  engineers  and  as  journalists.     We  yield  to  no  one  in  our 
desire  to  see  the  establishment  of  cheap  and  efficient  means 
of  transmitting  news  items  between  the  various  parts  of  the 
Empire  equally  for  commercial,  social  and  other  purposes  ; 
but  we  question  if  the  movement  for  a  cheaper  and  better 
telegraph  service  will  be  advanced  by  foolish  remarks,  such 
a.s  those  made  by  some  of  the  delegates,  who  seem  to  be 
ignorant  of  the  most  elementary  facts  concerning  the  cost 
of    laying  and  maintaining  submarine  cables.     For  instance, 
Mr.  Egbert  Donald  moved  a  resolution  recommending  the 
Governments    of    Great    Britain    and    of   the    self-governing 
Dominions  and  India  to  increase  cable  communications  and 
reduce  the  rates  of   news  messages,  and  so  ensure  the  fullest 
interchange  of  news  and  opinion  within  the  Empire.     So  far 
so  good.     But  when  he  goes  on  to  recommend  that  these 
Governments    should    jnake    increased   grants   to    the    cable 
companies  and  the  Pacific  Cable  Board  to  enable  them  to 
reduce  tolls,  and  also  that  these  Governments  should  lav  down 
new  cables  or  enter  into  arrangements  with  cable  companies 
to  do  so  under  conditions  which  safeguard  the  public  interest 
we  part  company.    For  we  feel  quite  certain  that  if  the  Govern- 
ments concerned  decide  to  operate  submarine  cables  they  will  be 
much  less  successful  at  the  task  than  the  existing  companies. 
Incidentally,  it  is  curious,  seeing  the  opposition  there  is  to  the 
existing    State    Telephone    System,    that   the    suggestion    to 
inaugurate  a  State  Telegraph  System  should  be  made  at  all. 
In  supporting  the  resolution  Mr.   Donald  told  his  hearers 
that,  in  regard  to  cable  facilities,  the  position  now  was  worse 
than  in  1909,  notwithstanding  the  considerable  advance  in 
wireless  telegraphy  ;    and  he  suggested  that  a  cable  company 
should   be  started  to  compete  with  the  Eastern  Telegraph 
Company   between   Great   Britain.    Asia,    Africa   and   India. 
'■  The  universal  penny    postage  obtaining  in  pre-war  days  is 
not  more  reasonable  than  a  universal  cable  rate  of  a  penny  per 
word  for  British  possessions,"  he  added. 


Inaccuracy  and  Strong  Language. 

But  Mr.  Donald  is  inaccurate.  The  Eastern  Telegraph 
Company's  facilities  for  communicating  with  Egypt.  India  and 
the  East  are  far  greater  than  they  were  in  1909.  Several  new 
cables  have  been  laid,  and  others  are  projected,  but,  as  we 
recently  pointed  out,  owing  to  the  increase  of  war  and  ofiBcial 
messages,  coupled  with  the  restrictions  upon  the  use  of  some 
of  the  Great  Xorthern  and  Indo-European  Companies'  lines, 
the  traffic  over  the  Eastern  cables  has  increased  in  a  greater 
ratio.  It  seems  a  bold  claim  to  call  for  '"  penny  a  word  cables  " * 
at  a  time  when  the  Postmaster-General  has  decided  to 
introduce  a  charge  of  a  penny  a  word  for  inland  telegrams. 
and  to  realise  ]Mr.  Donald's  ideal  at  present  would  entail 
such  a  heavy  subsidy  that  no  Government  could  entertain  the 
the  suggestion.  Mr.  Donald's  criticism  of  the  attitude  of 
the  Government  towards  radio-telegraphy  was  equally  rash. 
Speaking  to  a  resolution  declaring  that  the  Empire  and  the 
world  should  be  provided  with  the  advantage  of  wireless 
telegraphic  and  telephonic  communication,  he  said  the 
Imperial  Wireless  Committee  was  "  piflBing  and  useless  and 
already  obsolescent."  Strong  language,  however,  does  not 
make  a  good  argument. 

Standard  Electrical  Ranges. 

In  issuing  a  standard  specification  for  two  sizes  of  elec- 
trically-heated cooking  ranges,  the  British  Engineering  Stan- 
dards Association  has  made  an  interesting  step  forward.     At  the 
stage  which  electric  cooking  has  now  reached  it  is  desirable 
that  there  should  be  a  series  of  rules  for  its  construction,  com- 
pliance with  which    would  represent  good  practice,  the  rules 
being  more  in  the  nature  of  a  ''  bogey  ''  than  an  ideal.     The 
specification  includes  standard  sizes  for  two  cooking  ranges, 
each  of  which  is  in  two  parts,  a  cooking  table  comprising  a 
grill,  hot  plates  or  heaters,  and  a  warming  cupboard  :   and-^m 
oven  complete  with  siielves,  racks  and  heating  equipment. 
In  the  preparation  of  this  specification  the  British  Electrical 
and    Allied    Manufacturers'     Association,    the    Incorporated 
3Iunicipal  Electrical  Association,  and  the  National  Electrical 
Contractors'    Trading  Association,   among   others,   have   co- 
operated, the  detailed  work  being  carried  out  by  a  sub-com- 
mittee, first  under  the  chairmanship  of  Mr.  C.  H.  Wordingham, 
and  subseqiumtly  under  the  chairmanship  of  ^Ir.  S.  T.  Allen. 
It  is  further  to  be  noted  that  this  specification  is  not  Uke  the 
laws  of  the  Medes  and  Persians,  but  will  come  up  for  revision 
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next  year,  by  which  time  it  is  hoped  that  accuniuhited  ex- 
perience will' be  available  for  the  sub-committee.  We  hope 
that  every  opportunity  will  be  taken  to  provide  constructive 
criticism,  for  in  the  right  design  of  this  apparatus  lies  much 

of  its  future  iisefulness. 

— ♦ 

The  Optophone. 

Any  means  whereby  the  eternal  darkness  of  the  blind,  a 
darkness  which  cuts  them  off  from  intercourse  with  their 
fellows  and  from  much  of  the  enjoyment  of  natural  things 
may  be  lightened  is  to  be  encouraged  in  every  pos- 
sible way.  We  are,  therefore,  glad  to  see  that  Messrs.  Barr 
and  Stroud  have  been  able  to  place  on  the  market  the  appa- 
ratus invented  by  Dr.  Fouriner  d'Albe,  and  known  as  the 
Optophone,  whose  object  readers  of  The  Electrician  will 
remember  is  to  convert  light  into  sound,  and  so  make  the  ear 
of  the  blind  perform  those  functions  which  in  the  normal 
person  are  performed  by  the  eye.  The  properties  of  selenium 
are,  of  course,  the  vehicle  by  which  this  is  effected,  making  it 
possible  for  the  blind  man  to  read  ordinary  print  by  listening 
to  the  sounder  in  a  telephone  receiver.  The  "  trick  "  of  the 
apparatus  is  easily  learned,  and  there  seems  no  reason  why  a 
person  of  ordinary  hearing,  and  the  blind  are  as  well-known 
super-normal  in  this  respect,  should  not  become  expert  in  the 
use  of  the  apparatus  in  a  short  time.  The  speed  of  reading 
that  can  be  attained  is  about  25  words  per  minute,  which, 
though,  of  course,  relatively  slow,  compares  favourably 
with  that  obtainable  when  Braille  or  other  raised  type  is  used. 


we  think  that  his  close  connection  with  it  as  consultant 
either  alone  or,  preferably,  with  an  independent  man  is 
likely  to  be  the  most  beneficial  policy  that  can  be  pursued. 
The  municipal  engineer  is  the  man  most  well  aware  of  the  needs 
of  his  own  area,  while  the  presence  of  an  outside  man  ensures 
that  criticism  of  policy  and  detail  by  independent  authority 
which  is  a  guarantee  that  the  best  work  is  obtained.  This 
arrangement  has  the  further  advantage  that  the  engineer  who 
is  to  be  responsible  for  the  operation  of  the  new  plant  has  had 
a  large  say  in  its  design  and  construction.  In  this  connection 
it  is  interesting  to  note  that  Manchester  has  followed  the  same 
policy  in  the  Waterworks  Department.  With  regard  to  the 
larger  point  of  the  acceptance  of  outside  consulting  work  by 
the  municipal  electrical  engineer  it  is  difficult  to  give  a  general 
answer.  There  is  much  to  be  said  for  allowing  the  consumer 
to  obtain  the  best  advice  where  he  will,  and  the  argument  that 
the  municipal  electrical  engineer  is  already  holding  a  paid 
position  must  not  be  over-stressed.  For  it  is  obvious  that  with 
the  demands  his  own  undertaking  and  the  increasing  calls  that 
"  linking-up  committees,"  industrial  councils  and  other  similar 
bodies  make  upon  his  time  he  is  not  a  free  competitor. 
On  the  other  hand,  his  connection  in  a  practical  way  with 
electrical  progress  is  very  greatly  for  the  good  of  the  undertak- 
ing that  he  controls,  because  it  is  also  good  for  him. 


Manchester  and  Mr.  Pearce. 

Readers  of  The  Electrician  will  learn  with  interest  the 
details  of  the  agreement  that  has  just  been  entered  into  between 
the  Manchester  City  Council  and  their  chief  electrical  engineer, 
Mr.  S.  L.  Pearce,  C.B.E.  It  is  one  of  those  instances,  only  too 
few  in  municipal  electrical  engineering,  where  a  municipal 
authority  brings  honour  upon  itself,  not  by  rewarding  one  of  its 
chief  officials  according  to  his  desserts,  but  by  realising  that 
though  those  desserts  cannot  be  measured  by  cash  payments 
an  adequate  salary  is  one  of  the  least  of  the  ways  in  which 
they  can  show  appreciation  of  his  work.  In  future  Mr. 
Pearce  is  to  receive  a  salary  of  £2,500  per  annum  with  an 
additional  £1,000  per  annum  for  special  services  which  would 
otherwise  be  rendered  by  a  consulting  engineer.  As  Aid. 
Dagnall  pointed  out,  in  adopting  this  unusually  generous 
attitude  towards  their  chief  electrical  engineer  the  Corporation 
w^ould  be  saving  some  £30,000  on  consultants'  fees.  Natur- 
ally there  was  some  opposition  to  the  arrangement,  but  this 
died  down  when  it  was  announced  that  in  the  event  of  an 
adverse  vote  Mr.  Pearce  would  resign.  It  will  be  an  advan- 
tage when  more  chief  electrical  engineers  are  able  to  take  up 
this  unequivocal  attitude  when  their  salaries  are  under  con- 
sideration, for  the  chief  thing  about  Manchester's  action  is  its 
singularity.  It  must  not  be  forgotten  that  the  remuneration 
of  these  highly  qualified  officials  siiffers  in  a  comparison  with 
those  of  men  of  like  experience  and  position  engaged  in  com- 
mercial work,  and  though,  perhaps,  the  two  cases  are  not 
exactly  comparable  the  discrepancy  is  greater  thaTi  it  should  be. 


The  Consultant  Question. 

The  conditions  of  Mr.  Pearce's  new  agreement  raise  a 
question  which  has  often  been  discussed  in  these  columns  :  The 
desirability,  no  less  than  the  ethics,  of  an  electrical  engineer 
holding  an  official  post  undertaking  consulting  work  to  the 
exclusion  of  those  in  positions  of  greater  freedom,  and  some- 
times, we  may  add,  of  less  financial  strength.  As  far  as  a 
nmnicipal  electrical  engineer's  own  undertaking  is  concerned 


The  German  Electrical  Industry. 

x\t  the  present  time  Germany  is  a  no  less  important  factor 
in  the  world's  politics  than  she  was  in  1914.  And  though  for 
some  time  yet  her  influence  is  likely  to  be  rather  potential  than 
kinetic,  the  probable  effect  of  her  re-entry  into  international 
trade  and  commerce,  a  re-entry  which  will  certainly  come  to 
pass  before  long,  is  worthy  of  close  consideration,  particularly 
by  electrical  engineers.  In  connection  with  this  problem, 
one  of  the  greatest  difficulties  is  to  determine  exactly  what 
Germany's  present  position  is.  Accounts  are  so  conflicting, 
while  the  soiirce  from  which  they  proceed  must  also  receive 
careful  analysis  before  any  deductions  are  made.  With  these 
qualifications  an  address  on  the  present  position  of  the  German 
electrical  engineering  industry  recently  delivered  by  Herr 
Heinrich,  manager  of  the  Siemens  Scliuckert  Works,  to  the 
Workers'  Association  of  the  Geriiian  Electrical  Engineering 
industry  provides  some  suggestive  information. 


Then  and  Now. 

Comparing  the  position  of  that  industry  now  with  its  posi- 
tion in  1913,  the  speaker  said  that  its  world's  position  had  been 
deeply  shaken,  especially  by  American  competition  ;    and  by 
the  fact  that  the  inland  production  prices  were,  owing  to  the 
present  state  of  exchange,  above  the  market  prices  of  the 
world,  making  it  impossible  to  compete  in  foreign  countries. 
This  throws  an  interesting  light  on  such  transactions  as  have 
recently  been  occurring  at  Newport.     Herr  Heinrich  went 
on  to  point  out  that  the  position  was  at  its  worst  in  the  cable 
industry,  with  the  small  motor  and  installation  branches  not 
far    behind.     The  export  trade  which  was  over  50  per  cent. 
of  the  production  before  the  war,  was  now  not  more  than  25 
per   cent.     This   figure,   unsatisfactory   as   it   is   to   our   late 
enemies,  is,  however,  a  sufficient  indication  of  the  recovery 
that  has  been  made  in  face  of  great  difficulties  ;  though  it 
nuiy  only  be  a  flash  in  the  pan.  as  there  would  seem  to  be  hardly 
an  electrical  engineering  firm  that  is  not  in  the  gravest  financial 
difliculties.     As  in  this  country  so  in  Germany,  the  position  is 
complicated  by  strikes,  ever  rising  wages  and  difficulties  con- 
nected with  the  supply  of  raw  materials  and  the  rate  of  ex- 
change.    With  them  as  with  us.  amelioration  of  these  condi- 
tions can  only  come  through  hard  work.     Thi-^  we  believe. 
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is  realised  much  more  fully  in  Germany  than  it  is  in  this 
country,  doubtless  because  conditions  there  are  worse  than 
they  are  here.  We  must  see  to  it  that  the  momentum  gained 
in  inij)roving  these  conditions  is  not  employed  to  the  pre- 
judice of  our  own  industry.     The  remedy  is  in  our  own  hands. 


Encouragement  of  Research  Work, 

That  the  importance  of  encouraging  research  work  is  not 
yet  sufficiently  realised  in  this  country  is  shown  by  the  oppo- 
sition recently  offered  by  some  of  the  shareholders  of  Messrs. 
Brunner,  Mond  &  Company  to  a  proposal  of  the  directors 
to  subscribe  £100,000  for  scientific  education  and  research. 
We  should  have  thought  that  the  lessons  of  the  war  and  the 
extent  to  which  research  organisation  has  been  developed  by 
German  and  American  industrial  corporations  would  have 
been  enough  to  secure  unanimous  support  for  the  enlightened 
policy  of  the  directors.  We  are  glad,  however,  to  learn  that 
the  proposal  has  now  been  adopted,  and  that  the  shareholders 
are  granting  £100,000  from  the  company's  investment 
surplus  reserve  for  the  encouragement  of  scientific  education 
and  research  at  such  universities  or  other  institution  as  the 
directors  may  select.  In  a  circular  to  the  shareholders,  the 
Chairman  (Mr.  Roscoe  Brunner)  rightly  pointed  out  that  not 
only  is  it  of  the  utmost  importance  to  the  future  of  the  com- 
pany that  there  should  be  at  the  service  of  the  chemical 
industry  an  adequate  number  of  young  men  abreast  of  the 
latest  developments  of  chemical  knowledge  and  method,  but 
bhat  the  history  of  the  war  has  shown  how  infinitely  valuable, 
when  any  industrial  problem  has  to  be  solved,  the  help  of 
university  laboratories  can  be  with  their  band  of  scientific 
supermen.  The  peace-time  competition  in  manufacture 
between  this  country  and  its  industrial  rivals  will  demand, 
no  less  than  war,  the  whole-hearted  co-operation  of  all  the 
powers  that  make  for  development  and  progress.  The  raising  of 
the  general  standards  of  chemical  study  necessarily  reacts 
upon  the  chemical  industries  of  the  country,  and  if  standards 
are  allowed  to  fall  in  any  sphere  below  those  of  its  competitors 
the  latter  will  in  the  long  run  be  triumphant. 


I 


Difficulties  of  Industrial  Councils. 

The  work  of  the  District  Councils  of  the  Electric  Supply 
Industry  does  not  appear  to  be  proceeding  very  smoothly. 
In  various  parts  of  the  country  criticism  has  been  levelled 
against  the  scales  of  salaries  and  wages  awarded  to  the  tech- 
nical staff  and  employees,  and  in  a  few  cases  it  has  been  de- 
cided not  to  abide  by  the  awards.  It  is  only  natural  that 
some  difficulties  should  arise,  but  we  regret  to  learn  that 
Torquay  Corporation  has  now  taken  the  extreme  step  of  with- 
drawing from  membership  of  the  Whitley  Council  for  its 
district  in  so  far  as  the  electricity  undertaking  is  concerned. 
^^e  think  this  a  most  unwise  action,  and  if  the  example  be 
followed  to  any  extent  it  will  militate  against  the  success  of 
the  movement  for  conciliation  and  arbitration  in  industrial 
disputes.  The  fault  seems  to  reside,  not  in  the  general  prin- 
ciples underlying  the  Whitley  Council  idea,  but  rather  in  the 
constitution  of  the  District  Councils  and  in  the  manner  in 
which  the  awards  are  made  and  promulgated.  It  is,  therefore, 
a  pity  that  the  Torquay  Electricity  Department  did  not  make 
a  greater  effort  to  get  a  modification  of  the  award  either  through 
the  District  or  the  National  Council  and  thus  allow  an  opj^or- 
tuuity  of  the  utility  of  the  Councils  being  proved. 

♦— 

Drawbacks  of  the  Grading  Method. 

There  is,  however,  no  doubt  that  many  electric  supply 
undertakings,  especially  the  snuiller  ones  in  non-industrial 
areas,  have  been  hit  very  hard  by  the  increasing  cost  of  coal 
and  supplies,  by  recent  wages  awards  and  by  other  causes,  all 


tending  to  affect  their  financial  stability.  The  areas  of  the 
District  Councils  are  u.sually  divided  into  grades  for  the  purpose 
of  deciding  upon  the  wages  to  be  paid,  and  it  Ls  probable  that 
in  the  definition  of  these  grades  sufficient  care  has  not  been 
taken  to  give  due  consideration  to  the  special  circumstaDces 
of  particular  districts.  Mi.stakes  are  bound  to  occur  in  the 
development  of  a  national  organisation  like  Industrial  Cotmcils, 
but  these  mi.stakes  should  be  rectified.  The  language  used  by 
Mr.  Taylor,  chairman  of  the  Torquay  Electricity  Committee, 
at  last  week's  meeting  of  the  Town  Council  will,  however,  not 
help  to  that  end.  He  said  the  Committee  found  it  impossible 
to  carry  on  with  the  Whitley  Council.  Awards  were  coming 
along  so  fast  that  they  did  not  know  how  to  deal  with  them. 
If  the  men's  unions  were  not  satisfied  they  could  tell  them  to 
take  their  men  away  ;  the  people  of  Torquay  would  have 
electricity  all  the  same.  The  time  had  come  when  the  Council 
must  take  a  firm  stand  on  the  wages  question.  Surely,  the 
Whitley  Council  cannot  be  bad  for  the  electric  supply  industry 
and  good  for  the  others  ?  The  principle  cannot  be  reprobated 
when  applied  to  one  undertaking  and  approbated  in  regard  to 
other  municipal  services.  The  Torquay  Electricity  Committee 
must  try  again. 


The  Corporation  Tax  and  Electric  Supply  Companies. 

The  Finance  Bill  contains  a  point  of  considerable  int..-rt.-<t 
to  Electric  Supply  Companies  in  the  incidence  of  the  Corpora- 
tion Tax.  The  final  form  into  which  the  Bill  has  been  shaped 
leaves  the  electric  supply  companies  exempt  from  the  opera- 
tion of  this  tax  for  three  years,  which  is  an  improvement  on 
the  Bill  as  it  was  first  presented  to  the  House,  where  no  such 
exemption  was  allowed.  Seeing  that  the  tax  works  out  at 
5  per  cent,  on  all  profits,  this  exemption  is  ob\-iously  of  appre- 
ciable financial  importance,  but  unless  this  section  of  the  Bill 
is  meanwhile  repealed  the  Corporation  Tax  wiU  fall  on  the 
companies  in  three  years'  time.  And  the  mere  fact  that  the 
exemption  is  only  temporary  adds  another  burden  to  the 
Sisyphean  labours  of  Electric  Supply  Companies  in  regard  to 
the  raising  of  new  capital.  Gas  companies,  water,  railway  and 
other  statutory  companies  are,  of  course,  all  in  the  same  boat 
in  this  respect.  But  electric  supply  companies  are  especially 
hard  hit.  The  uncertainties  which  hang  over  the  future  of  the 
companies,  the  difficulty  in  the  way  of  getting  authorisation  of 
adequate  scale  of  clnrges  for  electric  supply  were  bad  enough, 
and  now  this  added  imposition  fully  warrants  one  picturing  the 
raising  of  capital  by  such  companies  as  a  herculean  task.  The 
Electricity  Commissioners  will,  we  hope,  share  the  view  of  the 
companies  on  this  point,  and  exercise  a  kindly  consideration, 
which  shall  afford  the  latter  a  happy  issue  of.  at  least,  this 
among  their  mauv  afflictions. 


The  Coal  Crisis. 

The  crisis  in  tlie  mining  industry  to  whose  approach  we 
called  attention  a  week  or  two  ago,  has  now  arrived.  The 
delegate  meeting  of  the  Miners'  Federation  met  yesterday  to 
decide  whether  there  shall  be  a  ballot  on  the  joint  issue  of  a 
reduction  in  the  price  of  domestic  coal  by  14s.  2d.  per  ton 
and  an  increase  in  wages  of  2s.  a  day.  The  result  of  the 
deliberations  at  this  meeting  were  unknown  at  the  time  of 
going  to  press,  but  in  any  event  it  is  probable  that  a  ballot 
will  be  decided  upon,  and  it  therefore  remains  to  be  seen 
whether  in  this  encounter  moderate  counsels  \vill  prevail  or 
whether  once  again  the  hotheads  will  have  their  way.  We 
have  already  exposed  the  essential  feebleness  of  the  miners' 
case,  but  were  it  ten  times  stronger  tlian  it  is  nothing  could 
excuse  this  attempt  not  only  to  stop  the  industrial  nuichinery 
of  the  country,  but  to  suborn  the  very  processes  of  democratic 
government.  The  real  issue  is,  of  course,  the  nationaUsation 
of  the  mines  ;   and  the  policy  the  miners  are  proposing  for  the 
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adoption  of  this  quack  panacea  is  one  which  by  impoverishing 
whole  districts  of  mines  and  by  thus  ensuring  that  they  should 
be  subsidised  by  other  districts  would  precipitate  that  Grovern- 
ment  control  of  which  it  is  so  necessary  we  should  be  rid 
without  delay.  We  only  hope  that  the  authorities  will  con- 
tinue in  their  present  firm  attitude  towards  these  demands, 
for  the  suppositiion,  to  which  recent  practice  has  but  too  much 
colour,  that  they  have  an  infinite  compressibility  is  not  a 
little  responsible  for  these  constantly  recurring  demands. 
This  question  must  be  settled  here  and  now  ;  and  we  are  glad 
to  see  that  the  Triple  Alliance  is  working  in  the  direction  of 
peace.     Peace,  however,  must  not  mean  compromise. 

"Acts  of  God"  as  a  Defence  to  Actions. 

Though  exemption  from  liability  for  damage  caused  by  an 
"  Act  of  God  "  is  sometimes  claimed  in  actions  for  damage 
due  to  the  uncontrollable  working  of  natural  phenomena,  it  is 
not  often  raised  as  a  defence  by  electricity  supply  authorities. 
The  term  "■  act  of  God  "  is  used  by  lawyers  to  describe  events 
which  cannot  be  foreseen,  or  which,  if  foreseen,  cannot  be 
guarded  against.  It  is  confined  to  damage  which  is  occasioned 
by  the  elementary  forces  of  Nature,  such  as  storms,  tempests 
and  lightning,  unaccompanied  by  the  agency  of  man  or  other 
similar  cause.  It  appears  that  the  Quebec  Kailway,  Light, 
Heat  &  Power  Company  recently  resisted  an  action  for  the 
destruction  of  some  houses  which  were  set  on  fire  by  the  con- 
ductors of  the  Company's  2,200-volt  transmission  line  coming 
into  contact  in  a  storm  with  the  branch  lines  that  supplied 
the  houses  with  electric  current.  As  the  company  had  not 
adopted  the  ordinary  practice  of  earthing  the  secondary  wires, 
we  are  glad  that  the  Privy  Council  found  the  defence  set  up 
failed.  All  reasonable  care  must  be  taken  by  supply  autho- 
rities, and  as  overhead  transmission  lines  are  liable  to  be 
damaged  by  both  storms  and  lightning,  every  known  precau- 
tion should  have  been  taken  to  guard  against  the  contingency. 
The  earthing  of  secondary  wires  is  recommended  by  the 
Canadian  Fire  Underwriters,  and,  as  the  company  were  advised 
to  carry  this  work  out,  they  could  not  plead  ignorance  of  the 
practice.  Where  a  person  can  guard  against  the  action  of 
natural  forces,  and  does  not  do  so,  it  seems  to  us  to  be  an  abuse 
of  language  to  ascribe  the  result  to  an  ''  act  of  God." 

The  Human  Factor  in 


Industry. 


Speaking  at  the  recent  annual  dinner  of  the  Institution  of 
Mechanical  Engineers,  Sir  J.  J.  Thomson  pointed  out  that 
some  of  the  engineer's  greatest  difficulties  nowadays  were  to  be 
discovered  in  his  dealings  with  human  nature.  Now,  the 
effect  of  the  working  of  that  complicated  machine,  human 
nature,  in  its  relations  to  engineering  and  industry  generally, 
has  always  been  sufficiently  prominent  to  be  the  theme  of 
speakers  on  occasions  when  moral  apothegms  suitably  form 
the  main  part  of  the  discourse  ;  but  in  recent  years  this  factor 
has  forccnl  its  way  into  tlie  inmost  recesses  of  industrial  life, 
and  has  profoundly  alfected  the  development  t)f  that  life  in 
many  ways. 

The  AVorkmax  as  a  Machine. 

The  study  of  the  causi's  and  the  history  of  this  great  change 
are  lull  of  interest.  For  many  years  after  the  introduction 
of  macliincry  the  worknum  was  himself  little  more  than  a 
machine.  Poorly  paid  and  badly  organised,  he  was  at  the 
mercy  of  the  emi)loyer  for  whom  lie  svorked  to  a  very  large 
degree,  and  an  iron  discipline  was  maintained  over  his  output 
and  his  bcluniour  by  the  threat  of  unemployment.  This  is 
not  to  say  that  all  employers  were  harsh  in  their  relations  to 


their  Avorkers,  for  this  is  far  from  being  the  case  ;  but  it  is  not 
to  be  wondered  at  that  there  flourished,  even  among  the  best 
employers,  the  idea  that  the  workman  was  of  another  nature 
than  themselves,  and  that  the  ethical  and  physiological  rules 
which  governed  their  own  lives  were  not  applicable  to  those 
who  toiled  in  their  factories  or  on  their  land. 

The  W^orker  as  a  Man. 

It  is  true  that  this  attitude  still  exists  ;  but  the  power  which 
it  once  had  has  now  almost  entirely  disappeared.  The  reasons 
for  this  change  are  well  known.  The  growth  in  numbers  and 
power  of  the  Trade  Unions,  the  artificial  conditions  brought 
about  by  the  war  and  by  its  aftermath;  and,  it  must  in  fairness 
be  added,  the  more  enlightened  ideas  now  held  by  employers, 
are  all  contributory  factors  to  improvement.  Unfortunately, 
this  change  for  the  better  has  brought  with  it  a  turn  of  mind 
which  goes  far  to  counteract  the  potential  good  of  the  altera- 
tion, for  with  the  development  of  the  Trade  Unions  has 
grown  up  the  insidious  idea  that  the  aims  of  capital  and  of  the 
worker  (to  give  them  their  usual  labels)  are  antagonistic,  and 
that  the  legitimate  desires  of  the  latter  can  only  be  accom- 
plished by  the  destruction  of  the  former.  And  while  we  must 
deplore  the  short-sighted  attitude  of  the  employers  of  old,  as 
being  one  of  the  contributing  causes  of  Labour's 
present  attitude,  we  must  equally  deplore  the  policy  of  the 
Trade  Unions,  not  only  because  of  its  essential  wrongness, 
but  because  it  is  quickly  driving  us  along  the  road  to  disaster. 

The  Eealities  of  the  Problem. 
It  is  obvious  that,  if  this  movement  is  to  be  checked,  steps 
must  be  taken  to  educate  both  parties  in  the  true  realitier 
of  the  question.  Fortunately,  there  are  those  who  are  nol 
lacking  in  apprehension  of  the  dangers  by  which  we  are  faced, 
and  we  are  glad  to  see,  not  only  the  purely  Trade  Associations, 
but  the  more  scientific  bodies,  are  considering  the  question 
from  many  points  of  view,  in  the  hope  that  a  solution  may  be 
found  before  it  is  too  late.  One  of  the  latest  contributions 
to  the  discussion  in  this  form  is  a  Paper  read  at  the  recent 
summer  nieeting  of  the  Institution  of  Mechanical  Engineers 
by  Mr.  Alexander  Eamsay.  AVe  reproduce  this  Paper  on 
another  page  of  this  issue.  Mr.  Ramsay  rightly  points  out 
that  "  the  whole  structure  of  industry  is  ultimately  at  the 
mercy  of  those  who  work  with  their  hands,"  and  that  the 
attitude  of  this  large  body  is  therefore  of  supreme  im  portance. 
Unfortunately,  they  do  not  at  present  seem  to  appreciate  that 
wealth  is  not  unlimited,  or,  indeed,  that  wealth  is  in  the 
broadest  sense,  and  irrespective  of  its  distribution,  necessary 
to  their  own  and  the  Nation's  well  being  :  or  that  this  wealth 
can  only  be  maintained  and  increased  by  the  combined  efforts 
of  everyone  doing  his  best  in  his  own  particular  sphere. 
Examples  of  this  ignorance  are  to  be  found  in  the  objections 
to  payment  b}  results,  in  the  embargo  on  overtime,  in  the 
"  ca-canny  "  methods  employed  at  a  time  when  there  is  the 
greatest  need  for  the  maximum  effort.  It  is  not  yet  recog- 
nised that  the  ultiniate  end  of  this  policy  must  react  disas- 
trously on  the  workers  ;  but  we  fear  it  will  not  be  long  before 
it  will  be  only  too  patent. 

Sympathy  anp  Antipathy. 

With  this,  and  with  a  great  deal  of  the  more  detailed  argu- 
ments in  .Mr.  Ramsay's  Paper,  we  are  in  complete  agreement ; 
but  we  are  not  quite  so  sure  that  he  has  hit  \i]ion  the  right 
solution  of  these  difliculties.  His  idea  is  that  those  acquainted 
with  the  problems  of  management  (in  other  words,  the  em- 
ployer) should  establish  jiersonal  contact  with  the  worker, 
and  keep  him  in  touch  with  the  factors  affecting  the  particular 
article  upon  the  production  of  which  he  is  engaged,  through 
works"  journals,  weekly  talks,  and  generally  b\  developing  a 
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coiuiuunity  of  interest.  Unfortunately,  this  solution  takes  no 
account  of  the  suspicion  against  the  employer  and  all  his 
works  that  resides  in  the  breast  of  thi;  averaj^fe  worker.  The 
only  result  of  all  this  "  getting  togeth(!r  "  would  be,  we  fear, 
the  generation  of  the  idea  that  the  employer  "hoped  to  get 
something  out  of  it,  and  therefore  ultimate  failure  would 
result. 

The  Task  for  Trade  Uxiox  Leaders. 

We  think,  however,  that  this  very  necessary  enlightenment 
of  the  worker  might  be  brought  aboxit  in  another  way.  The 
help  of  the  Trades  Union  Leaders  (many  of  whom  are  alarmed 
at  the  present  results  of  a  propaganda  which  they  formerly 
encouraged)  might  be  enlisted,  and  the  fundamentals  of 
industrial  stability  catalogued  by  Mr.  Ramsay  laid  before  the 
men  by  them  rather  than  by  the  employers  or  other  repre- 
sentatives. Such  an  arrangement  is  not  unattended  by 
obvious  difficulties,  and  it  is  not  accompanied  by  that  glamour 
which  surrounds  much  of  the  present-day  propaganda  ;  but, 
nevertheless,  it  is  along  such  lines  that  real  improvement  is 
likely  to  be  found.  And  similar  propaganda  is  no  less  neces- 
sary among  employers,  so  that  both  sides  may  realise  that  each 
is  biit  a  cog  in  one  industrial  machine,  each  necessary  to  the 
other  and  each  useless  without  the  other.  To  talk  of  the 
destruction  of  Capitalism  or  of  "  whiffs  of  grape  shot  "  for 
Labour  is  equally  futile  as  a  solution  of  the  present  very  real 
])roblems.  A  spirit  of  conciliation  and  a  realisation  of  the 
other  difficulties  with  which  both  parties  are  faced  will  take  us 
a  good  way  towards  the  desired  goal  to  the  general  advantage. 


A  Fragment  of  History. 

For  some  years  past  we  have  reproduced  each  week  in 
The  Electrician  paragraphs  from  the  corresponding  issue 
.of  forty  years  ago,  and  have  thus  attempted  to  indicate 
succinctly  the  progress  that  has  been  made  in  our  knowledge 
of  electrical  phenomena.  The  perusal  of  these  ancient  issues 
to  select  the  necessary  items  is  at  once  a  pleasant  and  a  curious 
task.  At  present,  as  our  readers  will  be  aware,  we  are  passing 
through  the  year  1880.  If  we  could  reproduce  the  issues  of 
that  year  in  full,  instead  of  being  limited  by  space  demands 
",0  a  few  short  notes,  our  readers  would  find  that  "  the  elec- 
tricians "  of  those  days  were  mainly  concerned  with  the 
advances  then  being  made  in  "  weak  current  "  applications, 
with  the  electric  arc  (then  a  comparatively  newcomer  for 
i'ldustrial  purposes),  with  electro-metallurgy  on  a  small 
industrial  scale,  and  with  the  elucidation  of  patents,  in  which 
inventors  were  groping  for  means  whereby  the  use  of  electricity 
could  be  developed  on  a  commercial  scale.  The  results 
of  these  efforts  we,  forty  years  afterwards,  are  only  just 
beginning  to  see  the  beginning.  Of  the  applications  of  elec- 
tricity to  power  purposes,  exce])t  in  the  most  desultory  way, 
there  is  no  mention  in  1880  ;  equally,  electric  lighting  was  only 
just  about  to  be  employed  for  domestic  purposes,  so  that  it  is 
not  surprising  that  there  is  nothing  said  about  those  "  other 
uses  "  to  which  we  are  now  turning  as  an  extensive  field  for 
now  electrical  activities.  In  fact,  electricians  in  those  days 
(they  had  hardly  then  become  electrical  engineers)  were 
frankly  a  little  fearful  of  anything  new,  a  state  of  mind  which 
!•;  not  entirely  absent  even  now,  tliough  after  reading  what 
we  have  done  we  might  be  forgiven  for  thinking  that  there  is 
no  development  of  electricity  which  is  outside  the  bounds  of 
possibility. 

The  Engineer's  Restless  Spirit. 

To  be  more  particular,  there  are  two  adjacent  paragraphs 
in  The  Electrician  of  August  14,  1880,  which  particularly 
take  our  fancy.     In  one  of  them  reference  is  made  to  a  pro- 


j)hetic  article  published  in  an  issue  of  the  "  Quarterly  Review  " 
in  1854,  in  whicji  the  author,  as  .sometimes  even  the  wisest 
writers  do,  attempts  to  forecast  the  iKjs«ibilitie.s  of  inter- 
national telegraphic  intercommunication,  then,  of  course, 
very  much  in  its  infancy.  He  complains  that  "  the  restless 
spirit  of  the  P^nglish  engineers,"  not  content  with  "  having 
provided  for  the  internal  communications  of  Great  Britain 
and  her  telegraphic  dependencies,  .seem.s  bent  upon  stretching 
out  her  lines  to  the  East  and  to  the  West,  so  as  ultimately  to 
clasp  the  entire  globe."'  He  points  out  that  the  project  of 
connecting  England  with  America  by  such  means  is  under 
serious  consideration  ;  but,  though  he  believes  such  a  cable 
might  be  laid,  he  doubts  the  feasibility  of  passing  an  electric 
current  through  it  ;  and  to  circumvent  the  difficulties  which, 
as  we  know  now,  were  certainly  met  with,  but  were  successfully 
overcome  by  the  genius  of  Kelvin,  he  suggests  an  alternative 
route  via  the  Orkneys,  the  Shetlands  and  the  Faroe  Islands, 
thence  via  Iceland,  Greenland  and  the  Davis  Straits  in  such 
a  way  as  to  reduce  the  maximum  length  of  submarine  cable 
employed  on  any  one  run  to  900  miles.  The  only  obstacle 
to  this  arrangement,  he  points  out,  is  the  partiality  of  the 
Esquimaux  for  old  iron  I  "  Can  there  be  any  reasonable 
doubt,"  he  concludes,  "  that  before  the  end  of  the  century 
[telegraphy]  will  bring  the  four  quarters  of  the  globe  within 
speaking  distance  of  each  other,  and  enable  the  electric  fire 
to  put  a  girdle  round  the  world  in  forty  minutes."  This  man 
prophesied  better  than  he  knew.  Before  the  end  of  the  century 
the  world  was  encircled  by  many  times  the  number  of  cables 
that  he  had  conceived  possible,  and  a  new  development — 
almost,  indeed,  a  new  science — had  been  born,  of  which  the 
most  imaginative  among  us  are  only  now  beginning  to  conceive 
the  idtimate  possibilities. 

Gas  Engineers  in  1880. 

In  the  same  issue  another  engineer  tries  his  hand  at  pro- 
phecy. In  his  presidential  address  of  that  year  to  the  North 
British  Association  of  Gas  Managers,  Mr.  J.  Robb  had  some- 
thing to  say  about  the  future  of  electric  light,  and  what  he 
said  was  very  like  what  many  other  gas  managers  have  said 
since.  After  referring  to  certain  advances  in  gas  engineering, 
he  continues  :  "  We  may  well  ask — what  next  I  Some  one 
will  say  "  The  electric  light '  ;  but,  gentlemen,  I  think  we  are 
far  from  seeing  the  realisation  of  the  hopes  of  those  persons 
who  have  embarked  ^heir  fortunes  in  the  production  thereof." 
Really  that  does  not  sound  like  forty  years  old,  nor  does  the 
admission  that  follows,  that  electric  light  has  some  advantages. 
For  during  those  forty  years  electrical  engineers  have  gone  on 
improving  their  methods,  and.  gas  engineers  have  gone  on  pro- 
testing that  there  is  nothing,  or  at  least  very  little,  in  it.  And 
so  it  may  well  be  to  the  end  of  time. 

An  Obvious  Mor.\l. 

Now  there  is  a  certain  very  ob^^ous  moral  to  be  drawn  from 
the  two  extracts  which  we  have  quoted  but  a  moral  which  is 
none  the  less  useful  for  all  that.  In  the  space  of  forty  years 
electrical  engineering  has  developed,  not  by  sitting  down  and 
saving  that  this  or  that  cannot  be  done,  but  by  just  doing  it 
without  the  aid  of  subsidies  or  doles,  and  often  in  the  fjice  of 
verv  active  interference.  To-day  we  also  have  our  difficulties 
which  have  got  to  be  overcome.  There  are  certain  operations 
which  could  be  jierformed  better  electrically  if  we  only  knew 
how,  there  are  certain  improvenu'nts  in  method  which  could 
be  made  if  we  could  only  get  down  to  the  task,  and  that  is 
doubtless  what  the  pioneers  of  1880  felt  :  but  now  we  admire 
their  svork,  and  look  back  rather  fearfully  at  the  enormous 
distance  we  have  traversed  since  then.  Will  that  be  the 
attitiule  of  the  electrical  engineers  of  I960  to  us  ?  Not  unless 
we  strive  in  order  to  achieve. 
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A  Method  of  Amplifying  Electrical  Variations  of 

Ijoyir  Frequency. 


By   M'.  H.   EGGLES  and  F.  W.  JORDAN. 


It  is  well  known  that  the  amplifiers  used  for  amplifying  the 
high  frequency  oscillations  received  in  wireless  telegraphy 
are  sometimes'incapable  of  passing  oscillations  of  much  lower 
frequency,  such  as  those  of  audible  frequency,  and  in  fact  are 
sometimes  purposely  designed  so  as  to  refuse  passage  to  current 
of  audio  frequency.  The  method  to  be  described,  however, 
enables  one  to  utilise  a  high  frequency  amplifier  for  the  ampli- 
fication of  speech  currents.  In  general  the  method  can  be  used 
for  certain  ranges  of  frequency  with  any  amplifier.  For 
example  an  amplifier  designed  for  direct  use  with  oscillations 
of  frequency  300,000  per  second  may  be  used  for  amplifying 
fluctuations  of,  say,  30,000  per  second,  or  3,000  per  second 
or  3  per  second  ;  while  an  amplifier  built  for  magnifying 
oscillations  of  frequency  1,000  per  second  may  by  aid  of 
this    method    be    used    to    amplify    fluctuations    of,    say, 
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Fig.   i. 

50  per  second  or  lower.  In  order  to  assist  in  explaining  the 
method  let  the  frequency  of  the  oscillations  for  which  the 
amplifier  is  designed  be  called  the  "  carrier  frequency  "  and 
the  frequency  of  the  oscillations  or  fluctuations  to  be 
amplified  the  "  lower  frequency"  ;  then  the  method  may  be 
compactly  described  by  saying  that  it  consists  of  impressing 
upon  a  source  of  carrier  oscillations  the  lower  frequency 
fluctuations  to  be  magnified,  and  then  passing  the  modulated 
carrier  oscillations  through  the  amplifier,  which  magnifies 
them  as  modulated.  The  lower  frequency  oscillations  are  then 
rectified  or  otherwise  detected  in  the  magnified  currents  and 
voltages.  Details  of  some  convenient  ways  of  performmg 
these  processes  are  given  below. 

One  merit  of  this  method  especially  when  the  amplifier  is 
designed  to  pass  only  a  particular  frequency  is  that  resonance 
at  the  carrier  frequency  may  be  utilised  to  increase  the  magni- 
fication ;  and  an  advantage  over  triode  amplifiers  designed 
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solely  for  aiuliblc  frequencies  is  that  valve  noises  and  sustained 
singing  troubles  can  be  reduced.  Obviously  the  amplifier  may 
be  of  the  transformer  or  resistance  cascade  type  passing  and 
magnifying  a  variety  of  carrier  frequencies,  or  it  may  be 
especially  designed  to  magnify  only  one  frequency  ;  or  a  com- 
bination might  be  made  of  a  high  frequency  amplifier  with  a 
frequency  sifting  device. 

The  source  of  oscillations  is  most  convenientlv  an  ordinary 
triode  oscillator,  but  it  may  be  any  other  type  of  oscillation 
generator.  The  lower  frequency  electrical  fluctuations  may  be 
impressed  on  the  carrier  oscillations  by  any  of  the  means  used 
for  the  sanu;  purpose  in  radio  telephony.  It  is  well  known 
that  in  radio  telepliony  the  vibrations  of  speecli  frequency 
are  impressed  on  radio  oscillations  which  are  then  utilised 
in  producing  free  electric  waves  for  transmission  to  a  distance. 
In  the  method  here  proposed,  however,  the  carrier  oscillations 


are  not  used  for  creating  electric  waves,  but  are  used  only  for 
passing  the  fluctuations  through  the  amplifier. 

As  illustrations  of  the  method  we  shall  now  describe  some 
exj^eriments  we  have  made  on  the  magnification  of  speech 
currents  by  aid  of  the  French  military  amplifier  using  a  carrier 
wave-length  of  about  3,000  metres. 

Fig.  1  shows  a  circuit  in  which  the  three-electrode  tube  1 
generates  radio  oscillations  in  the  closed  oscillatory  circuit  2, 
the  voltage  applied  to  the  anode  being  tapped  off  the 
filament  battery.  Speech  currents  are  imposed  on  the  anode 
circuit  by  means  of  the  transformer  3  and  the  modulated  radio 
oscillations  are  led  from  terminals  Al,  A2  to  the  radio  amplifier. 

Fig.  2  shows  a  circuit  in  which  carrier  oscillations  from  an 
independent  source  are  imposed  on  the  anode  circuit  of  a 
three-elcctrcde  tube  while  the  lower  frequency  fluctuations 
are    imposed    on    the    grid    circuit.     The    modulated    carrier 
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oscillations  are  taken  from  the  anode  circuit  to  the  radio 
amplifier. 

Fig.  3  shows  a  circuit  in  which  both  the  carrier  oscillations 
and  the  microphone  currents  are  imposed  upon  the  grid 
circuit  of  a  three-electrode  tube,  the  modulated  carrier 
oscillations  being  taken  from  the  anode  circuit  to  the  amplifier. 

Fig.  4  shows  a  circuit  in  which  the  carrier  oscillations  are 
imposed  on  the  anode  circuit  and  the  audio  ^'ibrations  on 
the  grid ;  the  modulated  oscillations  are  taken  from  the  anode 
circuit  to  the  amplifier. 

For  the  purposes  of  separating  or  detecting  the  lower  fre- 
quency in  the  amplified  modulated  currents  and  voltages  any 
of  the  methods  familiar  in  the  practice  of  radio-telephony  may 
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be  used.  For  example,  the  amplified  modulated  currents  may 
be  passed  to  a  crystal  detector  or  to  a  diode  or  triode  arranged 
for  rectifying  and  the  rectified  currents  used  with  any  mdi- 
cating  instrument  or  with  a  telephone  receiver  :  or  the  amplified 
modulated  currents  may  be  passed  directly  to  a  thermal  mdi- 
cating  instrument  or  to  a  thermal  teloplioue. 

The  method  was  very  successful  with  speech  currents,  the 
articulation  being  quite  unimpaired  by  the  whole  amphfymg 
process.  It  promises  to  be  successful  also  for  niagnification 
of  currents  or  voltages  varying  relatively  slowlv— such 
currents  as  are  met  with,  for  instance,  in  the  physiological 
laboratory.  But  the  writers  have  not  had  the  opportunity 
of  testing  the  strictness  of  the  proportionality  between  the 
voltage  applied  for  modulating  the  radio  oscillations  and  the 
resulting  rectified  current  at  the  extreme  end  of  the  chain  of 
operations. 
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The  Significance  of  Maxwell's  Theory, 


By   A,    PRKSS. 


TIic  Ivfivile  Speed  of  Longiliidivnl  Ware  Prnfnrjdlwvs.-  Tho 
deferred  potentials  of  Lorentz  havr^  recently  been  introduced 
into  electromagnetic  theory  with  a  view  to  explaining  the 
radiation  of  earthed  coils  and  antennfn.  The  conclusions 
liave  been  so  extraordinary  in  character  that  it  must  prove 
profitable  to  have  better  cognizance  of  the  fundamental  con- 
ceptions involving  the  usual  electromagnetic  theory,  for,  to  say 
the  least,  the  conclusions  Are  (-ertainl y  not  Maxwellian. 

Our  notions  of  wave  projjagation  follow  from  the  charac;- 
teristic  involving  the  space  and  time  differentials.  Thus,  in 
the  equation — 

^i^  =  a^l^^          (1) 

it  is  known  that  the  constant  1/a  corresponds  to  the  velocity 
with  which  the  magnetic  force  H  can  be  resultantly  i)ropa- 
gated  along  the  co-ordinate  x.     However,  the  expression  (1)  is  a 


derived  equation,  and  therefore  must  be  interpreted  in  the 
light  of  the  two  simultaneous  curl  equations  which  individually 
constitute  the  basis  of  the  Maxwellian  theory. 
,  The  conception  of  curl  implies  circuitality  as  opposed  to 
divergence.  Thus,  the  electric  current  and  the  magnetic  flux 
must  both  be  closed  circuit  phenomena  according  to  the 
Maxwellian  system.  If  a  current  (or  a  magnetic  flux)  exists  at 
any  moment  of  time  it  must  exist  as  a  closed  circuit  entirely 
or  not  at  all.  In  other  words  H  and  E,  along  the  lines  of  force, 
that  is,  longitudinally,  are  propagated  at  infinite  speed.  The 
velocity  coefficient  1/a  in  equation  (1)  has  reference  therefore 
to  a  resultant  lateral  wave  effect,  and  has  nothing  to  do  with 
longitudinal  waves. 

Let  us  now  consider,  for  example,  a  closed  metallic  loop 
carrying  a  suddenly  generated  current. 

In  the  Maxwellian  system  the  flux  line  passing  through  any 
distant  point  such  as  P  must  bo  set  up  at  exactly  the  same  time 
as  it  occurs  at  A  despite  the  fact  that  P  is  located  further  from 
the  coil  than  the  point  A.  Moreover,  if  the  shorter  flux  path 
B  is  set  up  as  a  whole  at  infinite  speed  then  the  A~P  flux 
path  must  be  similarly  considered  without  in  any  manner 
having  to  introduce  time  deferred  potentials.  The  above 
reasoning  also  applies  to  the  flux  line  C  passing  along  the  axis 
of  the  coil.  The  above  suggests,  in  fact,  a  sort  of  rigid  body 
interlinking.  It  should  be  noted  that  wave  propagations  in 
finite  time  are  particularly  excluded  in  the  two  curl  equations 
leading  to  the  wave  propagation  expression  (1)  ;  for  the  gauss- 
age  formula  cjH  .  dl  =  ni  is  devoid  of  any  time  term.  Yet  a 
velocity  coefficient  a  is  obtained  by  combining  two  component 
equations  of  condition  which  of  themselves  do  not  contain  a 
velocity  term. 

A^o  Preponderance  of  Electricities. — Triode  Theory. — Since 
magnetism  (H  or  B)  is  circuital  it  follows  that  isolated  mag- 
netic charges  (poles)  cannot  exist,  for  the  latter  give  rise  to 
flux  divergence  over  a  closed  envelope  if  properlv  taken.  On 
the  other  hand,  electric  displacement  D  can  be  divergent,  but 
in  so  far  as  the  rate  of  change  of  displacement  dDldt  con- 
stitutes current,  and  currents  are  always  circuital,  there  can 
be  no  preponderance  of  negative  electricity  over  positive 
electricity,  and  vice  versa.  This  fact  seems  to  have  been  lost 
sight  of  when  dealing  witli  the  so-called  space  charge  of 
triodes.  If  a  certain  quantum  of  negative  electricity  is  shot 
off  from  the  incandescent  filament  an  equal  and  opposite 
ainpunt  of  electric  charge  must  be  left  behind  on  the  filament, 


so  that  tho  problem  of  electric  force  distribution  between 
filament  and  plate  or  filament  and  grid  mu.st  take  tho  positive 
surface  charge  int<i  account.  Not  without  rea.son  did  Maxwell 
insist  that  mathematically  the  true  displacement  current  was 
indistinguishable  magnetically  from  the  true  conduction 
current. 

In  this  connection  it  should  be  pointed  out  that  in  the  triode 
we  have  a  thermo-electric  layer  which  constitutes  the  .source 
of  E.M.F.  To  cross  the  layer  requires  work  to  be  done  a.s 
pointed  out  by  Sir  J.  J.  Thom.son  in  hi.s  "  Comluction  of  Elec- 
tricity through  Gases "  when  discu.ssing  the  Richard-son 
theory.  The  pressures  p  referred  to  therein  are  the  electronic 
pressures  in  the  conductor  and  in  the  vacuous  space.  If  the 
current  is  that  of  saturation  then  the  lower  limit  p^  refers  sub- 
stantially to  a  vacuous  space  devoid  of  electrons,  and  .then 
2?,  =  0.  The  whole  theory  of  the  space  charge  needs  to  be  gone 
into  more  carefully. 

Electrostatic  Lilies  of  Force  Laid  Down  at  Infinite  Speed. — It  is 
agreed  that  when  the  dissimilar  electronic  charges  are  sepa- 
rated that  a  state  of  electrification  exists.  (Note. — A  mecha- 
nical system  is  absolutely  required  to  effect  this  separation, 
and  in  the  illustration  below  the  required  mechanical  system  is 
understood  and  must  not  bo  lost  sight  of.)  The  normal  state 
can  be  said  to  be  one  in  which  no  field  exists.  An  E.M.F.  or 
mechanical  circuit  is  ab.solutely  nece.ssary,  so  that  when  the 
charges  coalesce  a  circuital  path  for  the  current  must  be  at  hand. 

As  the  charges  are  slowly  separated  lines  of  force  are  set  up. 
If  then  the  charges  are  separated  at  a  speed  very  much  greater 
than  the  velocity  of  light  the  question  arises  what  mechanical 
force  would  be  exerted  on  a  unit  charge  situated  at  P  distant 
from  the  axis  AB.  Would  it  be  possible  that  with  sufficient 
speed  of  separation  no  force  would  be  present  at  P  ?  The 
answer  is  that  if  lines  of  force  (longitudinally)  are  laid  down  at 
infinite  speed  then  P  will  always  experience  a  true  mechanical 
force.  It  may  be  said  that  in  some  quarters  it  has  been 
thought  that  the  lines  of  force  in  some  maimer  are  always 
generated  laterally  at  the  speed  of  light. 

The  Stationary  Wave  Components  of  Electromagnetic  Wave 
Propagation. — If  the  impressed  force  H  throughout  space  is 
always,  componentally,  in  time  phase  with  the  impressed 
current  J,  and  the  ?lectric  force  E  is  in  time  phase  with  the 
magnetic  current  dBjdt,  the  problem  sugge.sts  itself  inime- 
diately  as  to  how  progressive  electromagnetic  waves  can  be 
generated.  It  is  a  well-known  fact  that  given  two  stationary 
wave  components  differing  from  each  other  in  time  phase  as 
well  as  space  phase  that  a  progressive  wave  will  result.     This 


Fig.  2. 

is  partiiiilarly  exemplified  by  the  solution  of  the  vertic^tl 
grounded  antenna  already  referred  to  by  the  writer.  In  fact, 
it  can  be  said  that  the  electric  and  magnetic  field  distributions 
set  up  by  the  conduction  portion  of  a  series  circuit  are  out  of 
time  phase  and  space  phase  front  the  dielectric  or  condenser 
portion  of  the  remaining  part  of  the  circuit.  It  is  for  this 
reason  that  where  the  condenser  portion  is  in  series  effectively 
with  the  conduction  portion  as  in  a  .  antenna  that  the  writer 
has  referred  to  voltaic  and  galvanic  effects. 

The  Dielectric  Current  Loses  Idoitity  Because  of  Circuitality. — 
The  latter  terms  seem  to  have  been  misunderstood  in  some 
quarters.  Thus,  in  deriving  the  two  comi>onental  curl  equa- 
tions leading  to  the  d'Alembertian  (1)  in  the  general  c^ise  at 
the  point  {x,  y,  c),  the  field  is  assumed  to  bo  filled  \vith  an  im- 
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perfect— that  is,  partially  conducting  dielectric.  In  tliis  case 
the  dielectric  c\irrent  cainponcnt  dDjdt  is  in  parallel  with  the 
conduction  current  ./at  the  point,  whereas  in  the  circuit  above 
mentioned  the  two  are  in  series  and  when  integrated  merge 
into  the  same  aggregate  value.  The  two  cases  are  totally  dis- 
similar, and  the  Lorentzian  (or,  rather,  general  Maxwellian) 
forms  should  be  interpreted  in  the  light  of  the  above.     In  so 


far  as  dDjdt  is  a  current  at  all  it  must  always  be  circuital, 
though  D  itself  when  referring  to  the  dielectric  displacement 
can  be  divergent.  It  is  hoped  to  deal  further  with  electro- 
magnetic wave  propagation  in  a  subsequent  article.  SuflB.- 
cient  has  been  said  to  warrant  a  close  scrutiny  of  the  Max- 
wellian and  Lorentzian  forms,  and  especially  the  significance 
to  be  attached  to  the  deferred  and  undeterred  vector  potentials. 


The  Automatic  Protection  of  Large  Electrical 
PoM^er  Distribution  Schemes. 


F.  B.  Whitaker's  System. 


(communicated.) 
The  problem  in  laying  out  the  protection  scheme  described  in  this 
article  was  to  protect  each  conductor  from  the  generator  to  the 
extreme  ends  of  the  central  distribution  network.  This  can  be  done 
by  first  surrounding  the  conductor  with  a  conducting  shield  lightly 
insulated  from  the  conductor,  and  then  connecting  the  conductor 
to  the  shield  by  means  of  a  tripping  circuit  that  is  capable  of  isolating 
the  conductor  if  a  leakage  current  jiasses  through  it. 

.< Tripping 

Circuit. 


Shield 


Conductor 


Fig.  1. 

Fig.  1  represents  diagrammatically  any  conductor  on  a  system. 
The  conductor  proper  is  insulated  relatively  lightly  and  then  sur- 
rounded by  a  conducting  shield,  a  tripping  circuit  being  connected 
between  the  conductor  and  its  shield.  In  this  scheme  of  protection 
this  composite  conductor  (conductor  proper,  insulation  and  shield) 
is  treated  just  as  if  it  were  the  conductor  on  systems  as  at  present 
constructed — i.e.,  insulated  to  earth  and  between  phases  in  the 
usual  way. 

Wherever  the  conductor  passes  through  an  automatic  oil  switch, 
the  shield  is  discontinuous,  as  shown  in  Fig.  6.  One  tripping  circuit 
is  connected  between  the  conductor  and  its  shield  on  every  section. 

It  will  be  seen  that  the  only  current  passing  through  the  tripping 
circuit  under  normal  conditions  is  the  small  capacity  current  to 
the  shield  ;  therefore,  if  the  tripping  circuit  be  made  of  reasonable 
impedance,  there  would  only  be  a  very  small  difference  of  potential 
between  the  conductor  and  shield  ;  in  fact,  it  may  be  taken  that  the 
shield  and  conductor  are  normally  at  the  same  potential. 

Operation  ok  tjik  Tiupping  Circuit. 
Now,  any  leak  which  occurs  will  take  ])lace  from  the  shield.     This 
will  cause  current  to  pass  through  tnc  tripping  circuit,  and  this  can 
be  utilised  in  various  ways  completely  to  disconnect  the  faulty 

Tripping 
Circuit 

-Shield 

Conductor 


As  the  tripjiing  circuit  is  not  in  the  path  of  the  main  current, 
it  can  be  made  of  quite  high  impedance,  and  therefore  the  fault 
current  that  will  flow  on  the  occurrence  of  a  breakdown  to  earth 
or  between  phases  will  he.  limited  to  a  very  low  value  in  the  initial 
stages  while  the  switchgear  is  clearing  the  fault.  This  Limita- 
tion of  short-circuit  with  high  impedance  in  no  way  interferes  with 
the  regulation  of  the  system  under  working  conditions.  0\nng 
to  the  tripping  device  being  external  to  the  path  of  the  main  current, 
the  device  is  perfectly  stable — i.e.,  it  A^ill  not  ojjerate  on  heavy 
currents  providing  the  section  that  it  controls  is  sound. 

lead  Covering 
Insulation 
Insu/ation 
Shield 
Conductor 
•Insulation 


Fui.  2. 

conductor  Iro'ii  I  lie  system.  It  will  be  noticed  that  if  a  leak  occurs 
from  any  siiicld,  current  will  only  pass  through  the  one  tripping 
circuit  connected  to  that  shield,  and  the  passage*  of  this  (•urirnl 
through  that  tri])ping  circuit  will  operate  oily  those  switches  wiiich 
ai-e  necessary  for  the  disconnection  of  the  faulty  conductor  from 
tlie  system. 


Fig.  3.^ — 0-20  Squake  Ixch  Cable. 

Fig.  2  illustrates  diagrammatically  the  cores  of  a  three-coi-o  cable 
with  the  necessary  tripping  circuits.  Fig.  .3  illustrates  a  section 
of  a  thi-ee-phase  cable  suitable  for  this  method  of  protection. 

Faults  to  Earth. 

It  will  be  seen  from  Fig.  2  that  should  a  fault  to  earth  occur, 
the  leakage  current  will  pass  through  one  of  the  trijiping  circuitv«<. 
and  this  can  be  made  to  disconnect  the  cable  at  both  ends.  Should, 
however,  a  fault  occur  between  sliields,  then  the  fault  current  will 
])ass  through  two  tripping  circuits,  and  again  the  cable  can  be  dis- 
connected at  both  ends.  Faults  either  to  earth  or  between  phases 
will  be  limited  to  very  low  values  by  the  high  imjHMlance  of  the 
tripping  circuits. 

In  the  ca.se  of  long  feeders  it  will  be  found  preferable  to  divide  the 
shield  at  the  centre,  install  tripping  circuits  at  each  end  of  the  cable 
and  provide  a  pil  it  cable.  The  o{ieration  of  the  tripi)ing  circuit 
at  one  end  of  the  cable,  due  to  leakage,  would  disconnect  the  cable 
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at   that  I'Md,  and  also,   tinoiigh  the  pilot    cable.    o|H'rate  the  switch 
at  the  other  end. 

Kig.  1  illustrates  diagrainiu.uically  another  lueihod  of  disconnect- 
ing a  tlnee-phase  cable  at  both  ends.  Tiie  o|)craliou  of  one  tripping 
(ireuit,  or  the  oixMiing  of  a  switch  at  one  end,  can  In'  maile  to  place 
a  suuiU  artificial  fault  on  the  sliicld  connected  to  the  conductor  at 
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llic  ollipr  ond  of  tho  caMo.     Tho  artilicial  fault,  riirront  will  pass 
tliroti<,'li  the  tri|)i)iM<<  oircMiit  and  open  tlu'  switch  at  tho  far  end. 

SwiTfHBOAUi)  PuoTKrTrox. 
This  system  of  protection  is  also  adrniral)|y  snited  to  switchlioard 
l)rotcction.  In  fiitnic  tlu^  condiictois  on  all  lar{;;c  switch hoanl- 
will  proliahly  ho  insulated  at  least  lii^htly  throii<;h«)nt  their  lonj.'lli. 
It  therefore  only  remains  to  surround  each  conductor  with  a  shield 
whei-ever  the  conductors  on   the  suitchhoard  are  supported   from 


I 


1.  Main  Conductor.  2.  Battery  for  Trip  Coils.  3.  Shield. 
4.  Low-tension  Wiring  for  Trip  Coils  on  Oil  Switches.  5.  Trippins;  Circuit 
(H.T.).     ().  Oil  Switches.     7.  L.T.  Trip  Coils  on  Oil  Switches. 

earth  or  between  phases.  The  shields  surrounding  each  conductor 
on  any  one  section  can  then  be  connected  together,  and  then  through 
a  tripping  circuit  to  the  conductor. 

Fig.  5  illustrates  a  set  of  'bus-bars  divided  into  three  sections. 
One  phase  onlj^  is  shown.  One  tripping  circuit  is  sufficient  to  protect 
each  phase  of  each  section,  however  many  generators  or  feeders 
are  connected  to  that  section.  The  low-tension  tripping  circuits 
would  actually  be  provided  with  an  insulated  return,  but  an  earth 
return  is  illustrated  for  simjjlicity.  In  the  diagram  a  continuous 
shield  is  shown,  but  It  will  be  quite  sufficient  in  other  cases  to  provide 
the  shield  only  where  the  conductor  is  supported,  providing  the 
shields  for  each  conductor  in  each  section  are  connected  together, 
and  then  through  the  tripping  circuit  to  the  conductor. 

From  Fig.  5  it  will  be  observed  that  a  fault  from  any  shield  to 
earth,  or  between  phases,  will  instantly  operate  the  tripping  solenoid 
which  controls  all  the  switches  surrounding  that  section,  and  so  the 
section  will  be  completely  isolated.  If  the  fault  occurs  on  the  far 
side  of  the  feeder  switch,  then  only  the  feeder  will  be  disconnected. 
If  the  fault  occurs  on  the  generator  or  generator  cable,  then  only  the 
one  generator  will  be  disconnected. 

Section  Isolation. 

Providing  only  one  set  of  'bus  bars  is  installed,  a  fault  on  any  one 
section  of  the  'bus-bar  will  isolate  that  section  ;  but  if  genera- 
tors are  at  the  time  connected  to  this  section  they  will  also  be  dis- 
connected. This  is  the  natural  result  of  only  having  one  path  of 
supply  from  any  one  generator  to  any  one  feeder.  But  if  duplicate 
'bus-bars  are  provided,  and  they  are  normally  run  in  parallel,  then 
a  fault  on  one  section  of  the  'bus-bars  will  immediately  isolate  one 
set  of  bars  on  that  section  ;  but  the  supply  will  be  maintained  from 
the  generators  on  that  section  tiu-ough  the  other  set  of  "bus-bars. 

Fig.  6  illustrates  a  section  of  the  "bus-bars  suitable  for  a  la'-tre 
station  where  duplicate  bars  are  provided.  It  will  be  seen  that  a 
fault  to  earth  or  between  phases  on  one  set  of  bars  will  not  in  any 
way  interfere  with  the  continuity  of  sui)ply.  This  is  obtained  by  a 
single  tripping  circuit  for  each  phase  of  each  section,  no  matter  how 
many  generators  or  feeders  are  connected  to  each  section. 

Weeing  that  the  only  current  normally  passing  through  the  tripping 
circuit  is  the  capacity  current  to  the  shield,  the  setting  of  the  tripping 
device  can  be  adjusted  with  safety  slightly  above  the  capacity 
euri-ent ;  also,  as  the  whole  of  the  fault  current  will  pass  through 
the  tripping  circuit, 'a  small  leakage  ^vill  provide  the  large  forces 
suitable  for  operating  the  tripping  mechanism.  That  is,  while  the 
tripping  circuit  can  be  set  to  operate  at  exceedingly  low  value 


of  leakajrc  currr-tit,  such  low  values  of  leakage  current  will  exert 
large  force  on  th«^  tripping  mechaniitn). 

C'APArrTV  CCTKRKNT. 
The  capacity  current  to  the  Hhield  will  vary  with  the  voltaife  <f 
tho  .system,  jx-riodicity,  length  of  con«luctor  to  In*  protected,  ttizf 
of  conductor  anri  its  suf)ports,  (piite  apart  from  the  tnateriaU  uiM>d 
for  insulation  ;  but,  even  under  extreme  conditioas,  the  cajiaeity 
current  will  l)e  very  low.  The  capacity  current  on  a  2f},()<H)-vo\t 
25-cycle  three-phase  feeder  't  miles  long.  Hay  0'2(>  section,  will  be 
of  the  order  of  IJ  jjer  cent,  of  the  normal  full-load  cum.-nt  of  the 
feeders,  and  on  oO  cycles  about  double  this  value,  so  that  the  tripping 
circuit  could  be  set  with  a  reasonable  margin  above  the«e  hgur*.*«. 
With  pilot  ctable  tripping  the  trip  circuilH  can  \)C  set  to  operate  at 
half  these  values.  The  tripping  circuits  on  bu.s-bar  sections  would 
rarely  require  to  be  .set  at  a  higher  value  than.  say.  1  ampere. 

Limitatkjx  of  Short  ('ircl'ITs. 

With  regard  to  the  limitation  of  short-circuit,  the  imfjedance  of 
the  tripping  circuit  will  vary  with  the  voltage  of  supj»ly,  and  al.so 
the  capacity  curn^nt  to  the  shield.  The  tripping  circuit  niu.st  Ije 
designed  with  a  suital)le  size  of  conductor,  and  the  imyjedance  and 
construction  of  the  same  will  be  such  that  there  will  Ijc  nof>o8.«ibility 
of  resonance,  either  with  the  fundamental  or  higher  harmonicj*. 
It  is  also  desirable  that  the  voltage  l)etween  conductor  and  shield 
should  be  kept  reasonably  low  during  normal  ojjeration.  It  will 
be  found  that  a  short-circuit  between  phases  on  a  feeder  can  generally 
be  limited  to  less  than  full  load  current  of  the  feeder.  A  short- 
circuit  to  earth  or  between  j)hases  on  a  "bus-bar  section  can  generally 
be  limited  to  consideral)ly  less  than  the  normal  full-load  current 
of  the  smallest  feeder  leaving  that  section. 

It  is  evident  from  the  above  figures  that  a  fault  either  to  earth 
or  between  phases  on  a  feeder  or  on  a  'bus-bar  section  would  hardly 
be  noticeable  so  far  as  the  shock  to  the  system  is  concerned.  The 
limitation  of  short-circuits  to  such  low  values  is  the  direct  result 
of  the  position  of  the  reactance.  Seeing  that  it  is  not  in  the  path 
of  the  main  current,  it  can  l>e  given  a  relatively  high  value,  and  so 
faults  can  be  reduced  to  very  low  values. 

Further,  because  very  little  current  is  normally  passing  throagh 
the  tripping  circuit,  practically  no  waste  of  energy  is  incurred  during 
normal  operation  in  the  tripping  circuit,  and  as  the  tripping  circuit 
has  only  to  \\-ithstand  the  fault  current  during  the  time  the  switches 
are  clearing,  the  tripping  circuit  apparatus  need  be  only  of  quite 
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small  din\ensions  and  of  small  cost.  Ov,ing  to  the  limitation  of 
short-circuit  to  such -low  values,  the  opening  of  circuits  contauung 
faults  does  not  impose  severe  strain  on  the  oil  switches. 

Generator  Protection. 
The  possibility  of  complete  protection  and  Umitation  of    short- 
circuit  from  the  generator  terminals  to  the  feeder  ends  is  a  great 
advance  on  pivvious  propositions.     It  is  proposed,  however,   that 
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large  generators  should  be  protected  in  the  same  A\ay.  If  this  were 
carried  out,  then  the  whole  central  distribution  network  of  generation 
and  distril)ution  would  be  completely  contained  inside  a  protective 
shell  or  shield. 

Generators  for  large  power  schemes  will  be  designed  with  few 
conductors  per  slot.  Fig.  7a  is  a  representative  section  of  a  slot 
(two  conductors  per  slot)  of  a  large  generator  as  usually  constructed. 
Fig.  7b  illustrates  the  .section  as  modified  for  this  system  of  pro- 
tection.    As  the  output  of  such  machines  is  generally  limited  by  the 
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rotor,  the  slight  increase  in  the  size  of  the  slot  would  not  entail  any 
increase  in  the  overall  dimensions  of  the  machine,  and  the  cost  of 
inserting  the  shield  \vould  be  almost  negligible  on  the  total  cost  of 
the  set. 

The  shield  round  each  conductor  would  consist  of  copper  tape 
bound  over  a  shield  conductor  running  throughout  the  length  of 
the  machine.  The  shield  as  well  as  the  main  conductor  would  be 
constructed  so  as  to  be  practically  free  from  eddy  loss.  The  shield 
on  each  phase  would  be  connected  to  its  respective  conductor 
through  a  trij)ping  circuit  {see  Fig.  8),  and  preferably  so  that  a  small 
difference  of  potential  is  maintained  between  conductor  and  shield. 
If  the  design  were  such  that  faults  were  likely  to  happen  between 
end  turns  on  the  same  phase,  such  faults  can  be  taken  care  of  by 
connecting  as  shown  in  Fig.  8c. 

(generators  constructed  and  connected  as  Fig.  8  would  be  pro- 
tected against  breakdown  to  earth  and  between  phases,  and  the 
fault  current  would  be  limited  to  very  low  values.     The  tripping 
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circuit  would  be  set  to  operate  at  currents  of  less  than  1  per  cent, 
of  the  output.  In  fact,  the  device  would  be  so  sensitive  tliat  it 
(H)uld  be  used  to  give  warning  of  increased  leakage  f  roin  the  windings 
before  it  actually  cut  the  machine  off  the  'bus-bars.  If  connected 
to  Fig.  8(',  they  would  also  be  protected  against  short-circuits 
between  one  half  and  the  other  iialf  of  the  same  phase. 

The  addition  of  the  shield  will  not  have  inci-eascd  the  tendency 
to  breakdown  ;  in  fact,  generators  constructed  on  such  lines  would 
be  better  able  to  withstand  high  frecniency  surges  as  the  insulation 
l)etween  conductor  and  shield  is  efVective  under  such  condition-*, 
although  normally  there  is  little  or  no  stress  across  the  same.  Th(> 
thickness  of  insulation  between  conductor  and  shield  should  be  such 
that  full  voltage  could  be  ai)|)lied  momentarily.  The  insulation 
iM^tween  shield  and  earth  would,  of  course,  have  to  withstand 
normal  voltage  under  working  conditions,  and  theiTfore  should  be 
cajjable  of  withstanding  the  usual  tests. 


Small  Material  Damage. 

The  material  damage  to  the  machine  itself  in  case  of  a  fault 
would  be  very  small,  on  account  of  the  extreme  sensitiveness  of 
the  tripping  device  and  the  limitation  of  short-circuit,  and  yet  there 
is  no  chance  of  the  tripping  device  operating  providing  the^nachine 
it  controls  is  free  from  fault.  The  operation  of  the  generator  oil 
switch  in  case  of  fault  would  also  reduce  the  excitation  to  zero. 

It  now  remains  to  be  seen  how  this  scheme  affects  the  design 
of  existing  apparatus  and  what  form  the  tripping  circuit  vdW  take. 
As  seen  above,  generators  such  as  would  be  installed  on  the  large 
power  schemes  lend  themselves  admirably  to  this  form  of  pro- 
tection. Fig.  9  illustrates  the  shape  of  coil  which  is  readily  adapt- 
able to  shielded  protection.  Xo  radical  change  from  the  best 
pra?tice  of  to-day  would  be  required. 

Tiie  ^  manufacture  of  high-tension  cables  should  present  no 
difficulty,  as  very  similar  cables  have  been  widely  installed  and  used 
in  connection  with  other  methods  of  protection,  and  the  cost  should 


Fiu.  9. 

be  about  the  same.  The  jointing  of  such  cables  would  be  com- 
paratively simple.  The  three  cores  would  be  jointed  as  in  ordinary 
practice  and  insulated.  The  shields  would  then  be  joined  up  over 
this  inside  insulation,  and  then  each  shield  would  be  given  the 
required  treatment  to  insulate  it  to  earth  and  between  phases. 

SWITCHGEAR   DeSIGX. 

The  design  of  switchgear  to  suit  this  scheme  should  present  but 
little  difficulty  ;  but  no  doubt  the  details  of  manufacturers"  stan- 
dards would  have  to  be  modified.  It  would  take  too  long  to 
describe  here  the  various  details  of  construction,  but  wherever  in 
ordinary  construction  a  conductor  either  passed  through  a  current 
transformer  or  insulator,  or  is  supported  from  earth  or  between 
phases,  in  this  proposed  scheme  the  plain  conductor  would  be 
replaced  with  one  surrounded,  or  partly  surrounded,  with  insulation 
and  a  shield. 

In  the  case  of  the  completely-enclosed  tyjje  of  switchgear,  it 
would  be  necessary  to  insulate  the  'bus- bar,  then  surround  it  with 
a  shield,  and  then  fully  insulate  the  shield  from  the  internal  casing. 
The  exact  form  of  various  insulators  or  insulation  must  necessarily 
depend  on  the  individual  pieces  of  apparatus  to  be  protected  and 
the  type  of  switchgear.  The  tripping  circuit  is  conveniently  con- 
structed as  a  reactance  coil  mounted  on  insulators,  and  through 
the  centre  of  which  passes  a  small  magnetic  circuit  wliich  would  be 
used  for  lifting  an  armature.  The  lifting  of  the  armature  would  lie 
used  to  close  the  opening  coils  of  all  the  oil  switches  surrounding 
that  section  jirotected  by  the  particular  reactance  coil. 

Fig.  10  illustrates  one  size  of  what  is  best  called  a  fault  limiting 
and  discriminating  relay,  and  which  would  form  the  tripping  circuit 


Fig.   10. 

between  the  conductor  and  shield.  In  Fig.  6  this  fault  limiting 
and  discriminating  i-elay  is  show  n  as  a  solenoid,  and  i-eferred  to  by 
the  initial  letters  F.L.  and  D.R.  Such  a  nday  would  jK^rform  the 
double  function  of  limiting  the  fault  and  oix^rating  the  tri])ping 
nieclianism.  As  faults  aro  limited,  the  system  of  protection  can 
easily  be  tested,  say,  each  week-end  by  placing  an  artificial  fault 
on   the  i)arlicular  ])art  to  be  tested.     For  instance,  each  section 
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of  'bus-bars  could  bo  partially  oarthod,  wlion  fvory  switch  sur- 
ioun(lin<f  that  section  should  open. 

Also  it  will  l)c  found  that  many  minor  advantages  will  accrue 
from  the  use  of  this  system.  VV'lien  (iisconnecting  and  earthing 
cables  for  ins|)Cction  or  re[)air,  if  the;  shield  is  earthed  first  the 
possil)ility  of  a  heavy  fault  being  causc^d  by  the  earthing  of  a  live 
cable  is  removed,  as  the  fault  would  be  limited  and  the  cable  would 
be  instantly  disconnected.  It  is  also  })ossibIe  to  arrange  the  feeder 
disconnecting  switches,  so  that  an  earthed  cable  cannot  be  con- 
nected to  the  'bus-bars  except  through  the  fault  limiting  relay. 
'Bus-bar  potential  transformers  can  be  connected  across  shields 
instead  of  across  the  'bus-bars,  so  that  a  serious  fault  in  the  trans- 
formers would  immediately  result  in  the  disconnecting  of  the 
section,  but  not  in  an  interruption  of  the  supply.  Cables  constructed 
in  accordance  with  Fig.  3  would  be  b(!tter  able  to  withstand  high- 
frequency  surges  than  the  standard  cable,  providing  the  same 
thickness  of  insulation  exists  between  shields  as  would  normally 
exist  between  conductors  on  the  ordinary  form  of  cables,  because 
the  insulation  between  conductor  and  shield  becomes  effective 
under  such  conditions. 

While  this  scrheme  of  protection  will  form  a  complete  system, 
yet  it  can  also  be  applied  to  extensions  of  existing  systems.  It  is 
flexible,  and  can  be  linked  up  with  other  schemes  of  protection. 
The  advantages  that  will  be  obtained  by  installing  this  system  of 
I)rotection  are  : — 

1.  It  is  a  complete  system  of  protection  for  the  central  distribut- 
ing network,  and  can  embrace  generators,  the  generator  cables, 
oil-switch  insulators,  current  transformers,  and  all  conductors  on 
the  main  station  switchgear,  feeders,  and  the  more  important 
sub-station  switchgear. 

2.  It  is  perfectly  discriminating.  Schemes  can  be  inter-connected 
in  the  most  economical  manner,  yet  no  portion  of  the  system  will 
be  isolated  unless  that  part  be  faulty. 

3.  It  enables  schemes  to  be  laid  out  so  that  there  are  at  least 
two  paths  to  ev^ery  main  distributing  point,  so  that  the  supply  will 
be  maintained  there  even  though  a  faulty  section  is  isolated. 

4.  Faults  to  earth  and  between  phases  are  limited  by  the  fault- 
limiting  and  discriminating  relays,  so  allowing  all  switches  to  clear 


before  the  fault  can  develop  into  a  serious  short-circoit.  Genera- 
tors are  relieved  of  .severe  shock,  and  oil  switches  are  only  called 
upon  to  ojK'n  relatively  small  powers  in  ea.se  of  such  faultx. 

5.  The  a|)[)aratus  used  in  connection  with  thi.s  .syst'Mn  of  pro- 
tection Ls  of  the  simplest  kin<i,  anfl  none  of  it  is  in  sj-ries  with  the 
load.  C)ne  fault-limiting  and  discriminating  relay  f»er  phase  Ls 
all  that  is  required  to  protect  each  se^-tion.  During  normal  ofxra- 
tion  the  voltage  across  the  reactance  will  \jc  very  low  indeed. 

6.  As  the  action  of  this  .system  of  protection  dejx.'nd.s  on  leakage 
current  through  the  tripping  circuit,  and  not  on  the  balanced 
currents  or  the  prof)er  ojx;ration  of  special  relays,  there  Ls  no  chanc-e 
of  the  tripping  circuit  operating  on  overloads  external  to  the 
distribution  network,  and  so  isolating  a  healthy  section. 

7.  The  device  can  be  tested  und"r  actual  emergency  eonditioas 
without  practically  increasing  the  load  on  the  system. 

8.  The  chances  of  breakdown  are.  not  in  the  least  increa.sed  by 
the  installation  of  the  system  ;  in  fact,  the  generators,  switch Ixjards 
and  cables  will  be  better  able  to  withstand  high-frequency 
surges. 

No  complicated  joints  or  earthed  metal  are  introduced  into  the 
cables,  and  neither  are  the  numljer  of  highly  stressed  points  to 
earth  or  between  conductors  increased. 

9.  If  it  is  only  intended  to  protect  the  cables,  standard  s«itehgear 
can  be  used  ;  but,  of  course,  if  this  scheme  is  applied  to  the  switch- 
board as  well,  the  oil-switch  insulators,  current-transformer  insu- 
lators and  other  forms  of  insulators  would  lie  provided  with  shield.s. 

10.  It  is  very  rapid  and  sensitive.  In  most  ca.ses  faults  of  less 
than  1  or  2  per  cent,  of  the  normal  full-load  current  can  be  isolated. 

11.  The  tripping  relay  can  he  designed  with  a  verj'  large  factor 
of  safety  ;   no  close  setting  of  relays  is  required. 

12.  It  enables  switchgear  to  be  constructed  with  duplicate  'bus- 
bars which  will  normally  run  in  parallel.  A  fault  on  one  set  of 
'bus-bars  will  isolate  that  section  of  the  "bus-bars  ;  but  the  supply 
will  be  maintained  from  the  generators  through  the  other  set  of 
'bus-bars  to  the  feeders. 

The  worst  arguments  that  can  be  levelled  at  the  scheme  are  that 
it  has  not  been  tried  out  in  practice,  and  that  development  would 
be  required  ;   but  that  is  the  case  with  all  new  schemes. 


The  Human  Factor  in  Industry. 


By   ALEX.    RAMSAY. 


The  prosperity  of  an  industrial  community  is  largely  governed 
by  the  efficiency  and  energy  of  its  wealth-producing  classes.  Of 
these  the  brain-worker  is  not  the  least  important.  To  him  we  owe 
the  comforts  and  refinements  of  modern  society  ;  he  has  been  eager 
to  wrest  from  Nature  the  secrets  she  carried  in  her  bosom  and 
mould  them  to  the  use  of  man  and  the  progress  of  humanity.  He 
has  devoted  himself  with  enthusiasm  and  sacrifice  to  the  patient 
and  laboured  elucidation  of  scientific  truths  which  have  added 
much  to  the  knowledge  and  resources  of  the  world.  He  made 
possible  the  marvellous  productive  capacity  of  a  machine  and 
labour-saving  age.  His  place  in  industry,  his  training,  scope,  and 
encouragement  would  afford  an  interesting  and  profitable  study. 
iiut  the  most  perfect  piece  of  mechanisna  is  without  value  unless 
guided  by  labour.  The  most  brilliant  })roduct  of  the  mind  cannot 
become  material  until  labour  has  performed  its  function.  The 
whole  structure  of  industry  is  ultimately  at  the  mercy  of  those  who 
work  with  their  hands.  Their  attitude  towards  the  problems  of 
production  is  of  supreme  importance,  and  inasmuch  as  that  attitude 
at  the  moment  gives  rise  to  some  anxiety,  it  is  to  this  phase  of  the 
subject  that  attention  will  be  directed. 

The  Aftermath  of  War. 
The  country  is  still  in  the  aftermath  of  the  war.  Over 
a  considerable  period  it  became  accustomed  to  a  prodigal 
expenditure  of  wealth  without  particular  scrutiny  of  the  value 
received.  Employers  and  workers  alike  were  dipping  into  a  puree 
which  seemed  bottomless  ;  expectations  were  high  ;  rewards  were 
high  ;  the  art  of  spending  was  tremendously  encouraged.  It  is 
obvious,  of  course,  that  during  this  period  the  nation  was  disposing 
not  of  its  revenue  but  its  capital,  and  that  to  such  a  process  there 
must  be  a  definite  and  s])eedy  end.  Moreover,  the  continued 
expenditure  of  capital  resources  has  the  effect  not  only  of  dissipating 
wealth  but  of  rendering  it  impossible  to  ci-eate  niore.  The  em- 
ployers are  very  rapidly  appreciating  this  truth  and  taking  suitable 
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action  ;  sections  of  the  workers  apjiear  to  act  as  if  the  national 
wealth  were  illimitable  i.nd  bore  no  relation  to  that  which  is  pro- 
duced. 

Industrial  and  Polttical  AcTmxiES. 
The  activities  of  the  workei-s  are  divided  in  two  main 
channels  which  are  -apidly  converging^the  industrial  and 
political.  In  the  industrial  sphere  attempts  are  made  to  secure 
better  conditions  from  the  individual  employer  or  group  of 
employei-s,  and  in  the  political  to  obtain  general  ai'vantage. 
and  to  effect  ultimately  a  fundamental  change  in  the  organisation 
of  industry  by  the  nationalisation  of  the  means  of  pnxluction 
and  exchange.  These  ambitions  are  jx'rfectly  understandable  and 
legitimate,  and  if  the  workere  believe  in  them  they  are  justified  in 
pursuing  them  ;  but  there  is  an  inifor'unate  disposition  amongst  a 
section  of  the  leaders  of  the  laboiu-  movement  to  regard  the  employer 
as  one  who  stands  between  them  and  their  reasonable  aspirations, 
and  who  must  accordingly  be  fought  by  every  weapon  at  command. 
No  apparent  regard  is  paid  to  the  fact  that  the  institutions  he 
represents  are  the  foundations  of  the  State,  and  that  such  merely 
destructive  activities  immediately  react  on  the  prt^s{ierity  of  the 
community.  There  is  a  tendency  to  seek  the  fulfilment  of  the  new 
idea,  not  by  the  cumulative  etleit  of  sound  constructive  work,  but 
by  the  destruction  of  the  present  system  on  which,  until  something 
better  is  evolved,  the  livelihood  of  the  whole  nation  deix^nds.  In 
other  words,  these  doctrinaires  are  consciously  at  war  with  the 
present  organisation  of  inilustry.  and  their  attitude  is  expressed  in 
a  general  encouragement  of  mistrust,  impatience,  antagonism,  and 
complete  indifference  to  productive  efficiency.  It  would  not  be 
true  to  say  that  the  bulk  of  the  workers  are^  dominated  by  this 
idea,  but  the  application  of  their  unreasoned  philosophy  leads  to 
very  much  the  sanu^  thing. 

Power  and  Irresponsibility. 
The    past    six    years    have    witnessed  a    tremendous   develop- 
ment in  the  status    of    labour — against    Avhich   there   is   nothing 
to    be    urged.      Wages   have    largely    increased,    hours    of    work 
have   been    lessened,    and    the    organisation   of    the    workers   has 
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been  enormously  strengthened.  But  with  tliis  new  sense  and 
experience  of  power,  certain  irresponsilnlities  have  resulted  which 
are  most  disastrous.  In  a  certain  industry,  for  cxamjilc,  subsidised 
by  the  taxpayers,  the  wages  liave  increased  .'}()()  j)er  cent.,  and  indi- 
vidual output,  it  is  alleged,  lias  fallen  at  least  50  per  cent.  Most 
of  the  great  trade  unions  of  the  country  have  declared  against  working 
a  system  of  payment  by  result  in  sjnte  of  the  most  complete  safe- 
guard for  the  inefficient,  and  in  spite  of  the  fact  that  this  system  is 
beyond  all  question  the  most  elfective  to  induce  production  and  in 
principle  the  most  equitable  to  all  concerned.  Over  a  considerable 
period  there  has  been  a  national  embargo  on  the  working  of  overtime. 
Avoidable  overtime  is  an  evil  which  cannot  be  defended.  Over- 
time on  a  key  operation  is  on  occasion  an  essential,  which  it  i^  sheer 
folly  in  these  times  to  refuse.  Overtime  to  pour  a  casting  to  pro- 
vide work  for  a  gang  of  men,  or  to  release  a  cargo  steamer  to  catch 
a  tide,  are  instances  which  would  have  been  acknowledged,  had 
there  been  any  disposition  to  examine  the  question  on  its  merits  ; 
and  still  demand  follows  demand  for  further  and  increased  advan- 
tages. 

These  circumstances  are  not  referred  to  by  way  of  recrimination, 
but  because  they  indicate  an  attitude  of  mind.  They  indicate  that 
the  workers  do  not  believe  that  the  country  is  now  in  such  a  position 
that  only  greatly  increased  production  can  save  it  from  industrial 
disaster.  They  do  not  realise  that  their  well-being  can  only  be 
assured,  provided  they  are  able  to  exchange  freely  the  manufactured 
articles  they  produce  for  the  commodities  which  they  must  obtain 
from  other  peoples  ;  and  that,  too,  in  competition  ^vith  other  manu- 
facturing communities  similarly  situated.  They  do  not  ap2)reciate 
the  fact  that  the  cos.t  and  bulk  of  our  production  must  determine 
the  cost  and  bulk  of  those  things  we  desire  to  import  for  our  main- 
tenance or  comfort,  and  that  to  this  extent  the  cost  and  standard 
of  living  would  appear  to  be  factors  largely  governed  by  themselves. 
They  are  holding  out  both  hands  to  grasp  at  privilege  and  do  not 
count  the  cost 

A  Dangerous  Situation. 

This  in  brief  is  the  pressing  problem  with  which  industrial 
statesmanship  is  faced.  Many  of  the  industries  of  the 
country,  if  not  already  there,  are  rapidly  drifting  into  a 
position  which  is  economically  unsound.  If  the  tendency  to  take 
out  of  industry  more  than  is  put  into  it  is  further  pursued,  or  if  the 
destructive  theory  is  more  extensively  accepted  by  the  workers  that 
the  debilitation  of  the  present  organisation  is,  in  itself,  something 
desirable  to  achieve,  there  is  before  the  country  a  period  of  grave 
economic  crisis  and  social  danger.  Industry  cannot  be  subsidised 
indefinitely  by  the  taxpayers,  or  carried  on  out  of  capital  resources, 
and  unless  the  nation  settles  down  to  work  and  produces  what  it 
seeks  to  enjoy,  it  cannot  escape  the  disaster  resulting  from  the 
defiance  of  such  elementary  need.  It  is  desirable  that  some  other 
means  than  bitter  experience  be  found  of  demonstrating  that  it  is 
useless  to  evolve  theories  of  distribution  if  nothing  exists  to  dis- 
tribute, because  in  the  times  we  face,  disillusionment  and  distress 
are  evils  that  will  not  live  alone. 

Now  the  probability  is  that  the  situation  has  not  got  beyond  a 
point  where  it  can  be  regulated,  jirovided  the  mind  of  industry 
addresses  itself  to  the  problem.  A  remarkable  combination  of 
circumstances,  due  to  the  war,  and  necessitating  continuous 
employment  at  whatever  cost,  have  given  the  workers  an  unbalanced 
perspective  and  created  illusions  which,  in  the  nature  of  things, 
cannot  be  maintained.  It  is  unthinkable  that  a  usually  well- 
balanced  community  would  commit  economic  suicide  if  it  realised 
what  was  taking  place.  The  average  British  workman  in  his  indi- 
vidual capacity  is  pre-eminently  a  sane  and  reasonable  being,  and 
he  will  rise  to  meet  a  necessity  which  he  understands.  The  need 
for  educative  propaganda  therefore  is  pre-eminent. 

The  Square  Deal. 
It  is  a  first  necessity  that  he  should  be  made  to  understand 
that  he  is  getting  a  "square  deal."  His  spirit  of  reason  can 
only  be  approached  through  his  spirit  of  fair-play.  It  has  been 
a  striking  fact  that  in  the  seething  turmoiP-^of  the  mining 
industry,  excessive  demands  have  not  been  justiiied  ])0])ularly,  on 
the  ground  that  the  miner's  conditions  of  employment  were  improper, 
so  much  as  on  the  ground  that  he  desired  a  larger  share  of  the  })rolits 
which  he  alleged  the  employers  were  making.  The  cotton  industry 
has  recently  witnessed  a  linancial  nuvnijiulation  whereby  stock- 
holders have  realised  a  capital  aijjireciation  of  remarkable  extent. 
Is  it  to  be  su])posed  that  the  spinners  will  be  satislied  until  they  have 
shared  in  the  spoils  ?  Tiu>  plain  fact  is,  that  the  workers  are 
now  strong  enough  to  exact  a  fair  jiroj-ortion  of  the  ])rolits  of  pro- 
duction, and  it  would  be  wise  to  make  it  (|uite  clear  that  the  em- 
ployer shares  in  that  desin>.  Let  the  employers  attem])t  to  create 
an  atmosjihere  of  goodwill,  and  reciprocated  goodwill  can  at  least 
be  possible 


National  Industrial  Council  Potentialities. 

If  two  parties  are  inseparably  associated.and  differences  arise  which 
cannot  be  ignored,  peace  will  l)e  best  assm-ed  by  frank  and  friendly 
discussion.  In  this  connection  the  National  Industrial  Conference  was 
a  splendid  conception,  and  it  is  a  great  misfortune  tliat  its  ])0tentiali- 
ties  have  not  been  more  fully  developed.  But  the  individual  can  do  a 
great  deal.  Those  acquainted  with  the  problems  of  management  should 
wherever  possible,  establish  personal  contact  with  the  Avorker,  and 
keep  in  touch  with  the  world  factors  affecting  the  particular  product 
on  which  he  is  engaged.  But  one  of  the  main  difficulties  of  laying  an 
effective  case  before  the  men  lies  in  the  fact  that  in  a  large  workshop 
it  is  only  possible  for  the  directional  heads  to  get  into  personal  con- 
tact with  a  very  few  individuals.  These  delegates  may  be  perfectly 
honest,  but  it  is  unreasonable  to  expect  them  when  reporting  dis- 
cussion to  accept  the  employer's  outlook  and  represent  it  in  con- 
vincing fashion.  The  shop  steward  cannot  be  regarded  as  the 
best  means  of  propagating  information  which  the  employer  believes 
the  individual  worker  ought  to  know.  It  is  suggested,  therefore, 
that  the  institution  of  the  factory  journal  or  house  organ  should  be 
much  more  extensively  developed,  either  for  the  individual  factory 
or  a  group  of  factories,  and  that  in  its  columns  should  take  place 
from  time  to  time  a  fuU  consideration  of  the  various  domestic 
problems  which  constantly  arise.  A  wise  work's  director,  who 
could  have  a  weekly  talk  AA'ith  the  bulk  of  his  employees  through 
such  channels,  would  achieve  a  work,  the  importance  of  which  could 
not  be  measured. 

Some  attempt,  too,  must  be  made  to  demonstrate  to  the  public  at 
large  the  governing  factors  on  economic  questions.  It  has  not  been 
realised,  for  instance,  that  the  tremendous  increase  in  the  price  of 
labour  and  raw  material,  is  making  it  impossible  for  the  country 
to  finance  the  volume  of  output  of  which  it  is  capable,  with  a  conse- 
quent reduction  in  the  purchasing  power  of  the  nation.  It  is  not 
understood  that  every  increase  now  made  is  simply  making  the 
evil  more  pronounced,  and  defeating  the  very  purpose  for  which 
it  was  designed.  Subsidised  houses,  transport,  coal  and  other 
commodities  have  been  accepted  with  the  utmost  complacency, 
and  a  feeling  has  been  created  that  such  political  strategies  can  be 
substituted  for  work.  There  has  been  no  real  insistence  on  the 
fact  that  the  primary  duty  at  the  moment  is  to  produce  in  the 
utmost  quantity  at  the  cheapest  rate,  and  that  instead  of  the 
studied  indifference  experienced,  the  whole  of  the  community  should 
be  mobilised  to  this  end. 

Mischievous  Interference. 

The  time  has  come,  too,  when  the  mischievous  inter- 
ference by  (jovcrnment  Departments  in  industrial  negotiation 
should  be  considerably  curtailed.  It  cannot  be  eliminated, 
because  the  Government  is  responsible  for  the  maintenance 
of  law  and  order  in  the  realm  ;  it  is  the  custodian  of  the  intei-ests  of 
those  not  directly  affected  by  a  dispute,  and,  as  such,  is  an  interested 
party  whose  voice  when  necessary  must  be  heard.  But  it  has  been 
proved  on  many  occasions  that  a  Oovernment  is  too  susceptible  to 
outside  considerations.  Expediency  is  the  only  recognisable  note 
of  its  industrial  policy.  And  where  it  is  quite  well  known  that 
one  party  to  a  discussion  mil  always  give  A\ay  to  expediency,  the 
other  may  well  be  expected  to  remain  obdurate.  The  workers  are 
clearly  entitled  to  receive  from  industry  the  greatest  advantage 
which  industry  can  afford,  but  this  line  camiot  be  overstepped 
without  grave' menace  to  themselves,  Thei-e  comes  a  time,  there- 
fore, when  necessity  must  govern  ;  and  this  point  can  best  be 
determined  by  the  directional  heads  of  industry  on  the  one  side 
and  the  trade  unions  on  the  other. 

The  Efficiency  of  the  Employer. 

Finally,  our  industrial  and  social  difficulties  can  be  eased  by  the 
efficiency  of  the  cmjiloyer.  He  it  is  who  in  a  very  real  .sense  has  to 
keep  running  the  wheels  of  industry,  and  on  him  dej^ends  to  no 
stnall  extent  the  economic  security  of  the  country.  But  has  the 
inanimate  sMe  of  production  been  reduced  to  the  science  it 
might  become,  or  is  industry  still  instuiet  with  the  conservatism 
of  old-established  practice  1  Is  the  art  of  production  studied  or 
does  it  simply  evolve  V  Much  time  and  money  could  be  saved  if 
the  lessons  of  experience  wei-e  anticipated  or  even  supplemented 
by  the  training  of  the  schools. 

"  It  is  ailvisable  that  employei-s  should  cultivate  moi-e  the  practice 
of  the  open  door.  They  should  develop  a  community  of  interest, 
interchange  ideas,  treat  each  other  not  as  competitors,  but  coadju- 
tors. No  individual  is  strong  enough  to  withstand  the  tendencies 
of  the  times,  and  these  certainly  call  for  unity  of  purpose,  knowledge 
and  action.  The  hope  of  the  futui-e  lies  in  the  jHissilnlity  that  capital 
and  labour  may  develop  a  better  understanding  aivd  encourage  a 
mutual  inclination  to  further  each  other's  reasonable  aspirations. 
Such  an  ei\d  would  have  magnificent  i-esults,  but  it  will  not 
bo  attained  until  the  nation  consciously  strives  to  bring  it  about. 
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The  Optophone. 

In  TnK  Electrician  of  October  24,  lOI!},  Dr.  K.  K.  FourniesrdAlljo 
j,'ave  some  details  of  an  apparatus  ho  had  inventtHl  for  c^onvcrting 
light  into  sound,  and  thus  making  it  possible  for  the  blind  to  read 
by  producing  in  a  telci)hono  receiver  a  series  of  musical  notes  or 
musical  motifs  representing  the  various  letters  as  these  are  y)assed 
over  by  the  instrument  in  traversing  a  line  of  printing.  To  this 
instrument  he  gave  the  name  of  "  Optophone."  The  idea  has  been 
moditicd  and  develop(;d  by  Messrs.  Barr  &  Stroud,  and  we  are 
indebted  to  them  for  the  following  description  of  the  latest  pattern 
of  instrument,  which  depends  for  its  action  on  the  properties  of 
selenium. 


Fig.  1. — The  OrToi'UoNi:,  wrrii   Book  Rest  removed. 

As  is  well  known,  if  a  telephone  receiver  is  connected  in  series 
with  an  electric  battery  and  a  porcelain  tablet  having  on  its  surface 
two  separate  conducting  lines  of  graphite  connected  together  or 
bridged  over  by  light-sensitive  selenium,  a  current  will  pass  through 
the  telephone,  and  the  current  will  vary  as  the  lighting  of  the  tablet 
is  varied.  'I'his  prepared  tablet  is  called  a  '"  selenium  bridge." 
When  flashes  of  light  are  thrown  on  to  the  selenium  bridge  at  a  rate 
of  256  per  second,  the  current  will  rise  and  fall  at  that  rate,  and  the 
telephone  will  sing  out  the  note  of  the  middle  C  of  the  piano.  If 
the  pulsations  of  the  light  arc  at  half  that  frequency,  the  telephone 
will  sing  out  C  an  octave  lower,  and  with  r)12  pulsations  per  second 
the  C  one  octave  higher,  and  so  on.  The  telephone  can,  therefore, 
be  made  to  sing  any  tune  by  the  proi)er  succession  of  sets  of  pulsa- 
tions of  light  applied  to  the  selenium  bridge. 

It  will  be  remembered  that  in  the  Optophone  a  selenium  bridge 
is  ex])osed  to  successions  of  sets  of  light  ])ulsations,  which  vary 
according  to  the  forms  of  letters  as  these  are  passed  over  in  traversing 
a  line  of  printed' type,  each  letter  being  indicated  in  the  telephone 
by  a  characteristic  motif  com])rising  successions  of  single  notes  and 
chords.  Printed  letters  are  thus  translated  by  the  optophone  into 
a  sound  alphabet,  which  can  be  readily  learned. 

Arrangement. 

The  arrangement  and  a  general  view  of  the  instrument  is  given  in 
Fig.  1.  The  printed  page  to  be  read  is  placed  face  downwards  on 
a  glass  plate  supported  on  a  suitable  stand.  Beneath  the  plate  is  a 
tablet  of  porcelain  jjierced  with  an  apertvu-e  to  permit  the  passage 
of  light  upwards,  and  so  through  the  glass  on  to  the  paper.  The 
upper  surface  of  the  tablet  —  ro\ind  the  a])erture — is  jjrepai-ed  as  a 
sensitive  selenium  bridge,  and  connected  up  to  a  battery  and  a 
telephone.  The  selenium  bridge  receives  only  light  reflected  from 
the  page.  The  light  used  is  obtained  from  a  small  straight  Hlament 
electric  lamp  ])laced  beneath  a  rotating  disc  perforated  with  sniall 
holes  arranged  in  five  concentric  circles  near  its  edge.  A  diagram 
of  arrangement  is  given  in  Fig.  2" 

The  disc  is  kept  in  rajjid  rotation  by  means  of  a  small  motor 
driven  by  current  fronj  a  se('ondary  battery.  .Above  the  disc 
there  i»  an  oj)ti(^al  system,  which  thiows  on  to  the  paper  an  image 
of  the  lamp  (ilameut  as  it  would  be  seen  tiiioiigh  the  perforations 
in  the  disc.  By  this  means  the  light  that  falls  on  the  printed  matter 
forms  live  bright  spots  in  \hu^,  forming  what  is  called  the  "  scala."' 
Each  spot  is  pulsating  at  a  rate  corresponding  to  the  number  of 


holes  in  the  circle  of  perforations  to  which  it  liclongs  multiplied 
by  the  number  of  revolutions  f)cr  second  of  the  disc.  There  arrj  18 
holes  in  the  innermost  circle,  24,  27,  'W  and  36  in  the  other  circle« 
respectively,  and  if  the  disc  makes  21.\  revolutioas  per  .second,  the 
second  circle  of  holes  will  produce  512  puLsations  of  light  -corres- 
ponding to  the  vibrations  in  the  masical  note  C'.  The  numbers  of 
holes  given  above  are  in  jiroportion  to  the  vibrations  in  the  notes 
G,  C^  1)1,  E',  O^  (soh,  doh,  ray,  me,  soh).  A  change  in  the  speed 
of  rotation  of  the  disc  of  course  alters  the  pitch  of  the  notes — that 
is,  the  key  in  which  the  motifs  are  sounded  ;  but  the  inter\'alB 
remain  unaltered. 

The  optical  systein  used  to  produce  the  image  of  the  holes  has 
a  variable  minification,  so  that  the  length  occupies!  by  the  scala 
of  Ave  spots  may  lie  adjusted  to  ecjual  the  height  of  the  letters  to 
be  read,  the  range  of  adjustment  covering  the  various  sizes  of  t>'pe 
employed  in  ordinary  printing.  The  optical  system  Is  so  designed 
that  the  sharpness  with  which  the  live  spots  are  focussed  upon  the 
surface  of  the  paper  is  little  altered  by  a  change  in  the  minification, 
but  more  accurate  focussing  can  Ije  effected  by  movement  of  a 
small  lens  situated  immediately  below  the  selenium  bridge.  The 
spot  of  light  corresponding  to  low  G  is  cau.sed  to  fall  on  the  lowest 
points  of  such  letters  as  j,  p,  y,  &c.,  the  high  G^  falling  on  the  tops 
of  capitals  and  of  the  high  letters.  The  three  intermediate  spots 
cover  the  height  of  the  short  letters. 

""  White  SorNDiNO  ""  Optophone. 
With  an  optophone  constructed  in  accordance  with  the  above 
description,  if  all  the  spots  of  light  fall  on  white  paper — the  space 
between  two  words,  for  example^all  the  notes  will  be  sounded 
together  in  the  telephone,  producing  a  discord.  If  the  scala  passes 
over  the  letter  V,  the  top  note  G^  (high  soh)  will  first  be  silenc-ed, 
then  EK  D^,  C\  D\  E^,  G^.  Each  letter  will  alter  the  succ-ession 
of  sounds  in  a  difterent  manner.  This  arrangement  constitutes 
what  is  called  the  "'  white  sounding  ""  optophone. 

"  Black  Sounding  "  Optophone. 
The  present  improved  type  of  optophone  is  modified  so  as  to 
make  it  ""  black  sounding."'     In  this  form  white  paper  is  rtpresented 
by  silence,  and  notes  are  sounded  as  the  scala  peisses  over  the  black 
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Glass  P/ate-       _ 
Main  Selen/'um  Bridge 
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FlC.    2.— DlAOKAMMATlr    AkKA  NC,  EMEXT   OK  THE    OPTOPHONE. 

lettei-s.     With  this  optophone  the  letter  V  is  represented  by  the 
motif  G',  ES  1)>,  6\  Di,  E^,  G>  (s  m  r  d  r  m  s). 

The  '•  black  sounding  ''  is  obtained  by  piwiding  a  second  selcuium 
bridge,  w bich  is  called  the  '■  bakuner  "--illuminated  by  a  small 
part  of  the  intermit  ted  light  i-eflectcd  aside  i)cfoiv  it  ivaciies  the 
paper— and  connecting  this  bridge  to  the  tolephonc  and  the  battery, 
so  that  the  curivnt  traversing  the  balancer  bridge  (So.  No.  2)  acts  in 
the  Inverse  tliirction  in  the  telei)hone  to  that  of  the  current  through 
the  maiu  soleuium  bridge  (So.  No.  1).     One  battery  is  used,  and  the 
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two  sclcmum  bridges  are  connected  one  to  each  end  of  the  battery, 
and  both  through  the  telephone  to  a  selected  intermediate  junction 
of  the  battery  in  the  manner  shown.  The  balancer  thus  tends  to 
cause  the  telephone  to  soinid  all  the  notes  continuously,  and  the 
main  selenium  bridge  that  receives  the  light  reflected  from  the 
paper  annuls  the  effect  on  the  telephone  in  respect  to  any  note 
when  the  spot  of  light  corresponding  to  that  note  falls  on  white 
paper.  The  division  of  the  total  voltage  of  the  battery  can  be 
varied  so  that  when  the  whole  scala  falls  on  white  paper  the  tele- 
phone is  silent,  and  notes  are  sounded  only  as  the  scala  moves  over 
the  black  letters,  as  previously  described. 

IMechanical  Construction. 
The  base  of  the  instrument  consists  of  an  aluminium  casting.  It 
carries  the  book  rest  and  the  various  parts  of  the  mechanism.  The 
book  rest  consists  of  a  metal  frame  standing  on  four  feet  and  sup- 
porting a  curved  glass  plate  on  Avhich  the  page  to  be  read  is  placed 
face  downwards.  Means  are  provided  for  clamping  down  the  page, 
so  that  it  lies  in  close  contact  with  the  upper  surface  of  the  glass. 
Passing  under  the  book  rest,  from  front  to  back  of  the  base,  there  is 
mounted  a  rocking  shaft,  the  axis  of  which  is  coincident  with  the 
axis  of  curvature  of  the  book  rest  plate.  The  shaft  is  tubular,  and 
a  slotted  rod  passes  through  it  for  effecting  the  line  changing  motion 
as  described  below.  The  shaft  carries  an  aluminium  casting,  called 
the  "  tracer,"  on  which  are  mounted  the  electric  lamp,  the  revolving 
disc  and  its  motor,  the  optical  system  and  the  selenium  bridges. 
The  tracer  can  swing  from  one  side  of  the  book  rest  to  the  other. 

The  lamp-holder  is  carried  at  the  lower  end  of  the  tracer.  Above 
it  there  is  the  revolving  disc,  through  the  perforations  in  which  the 
light  passes  to  the  main  objective,  and  finally  through  a  small  lens 
near  the  top  of  the  tracer,  above  which,  again,  there  is  placed  the 
main  selenium  bridge.  Under  the  objective  there  is  a  concavo- 
convex  lens,  placed  at  an  angle,  which  reflects  a  portion  of  the 
intermittent  light  on  to  the  secondary  selenium  bridge,  called  the 
"  balancer,"  situated  in  the  tracer  a  little  above  the  disc  and  to  the 
right  of  its  axis. 

When  the  tracer  is  swung  over  to  the  right-hand  side  (by  means 
of  a  handle  projecting  out  in  front  of  the  book  rest,  seen  ?n  Fig.  1), 
a  spring  situated  on  the  base  behind  the  book  rest  is  bent  down, 
and  tends  to  throw  the  tracer  over  to  the  left.  A  governor  is 
provided  which  controls  the  swinging  of  the  tracer  to  the  left. 
On  the  top  of  the  governor  box  (which  is  situated  behind  the  left 
back  corner  of  the  book  holder)  there  is  a  screw  with  a  milled  head 
for  controlling  the  speed  of  swinging  of  the  tracer — i.e.,  the  speed 
of  passing  along  the  line  of  printing.  The  farther  this  controlling 
screw  is  screwed  down  the  slower  the  tracer  swings,  and  vice  versa. 
When  the  controlling  screw  is  sufficiently  screwed  down  the  swing  of 
the  tracer  is  stopped,  but  starts  again  when  the  screw  is  slackened  back. 
An  adjustable  friction  gear  is  provided  for  moving  the  tracer 
down  the  page  a  line  space  at  a  time,  or  up  the  page  one  line  space 
at  a  time  if  desired  for  re-reading  a  line.  In  the  process  of  reading, 
when  the  tracer  has  passed  to  the  end  of  one  line,  the  line  changer 
is  operated  and  the  tracer  swung  over,  when  it  automatically  traverses 
the  next  line. 

The  line-changing  gear  is  operated  by  a  lever  seen  at  the  front 
of  the  instrument  in  Fig.  1.  The  lever  is  provided  with  a  stop- 
screw  which  is  adjustable,  and  can  be  set  to  make  the  movement 
of  the  tracer  exactly  equal  to  the  line  spacing  of  the  printing,  when 
the  lever  is  moved  backwards  and  forwards. 

Switches  are  provided  on  the  base  of  the  instrument  for  the  lamj), 
the  motor  and  the  two  selenium  bridges.  All  the  controlling  parts 
and  the  necessary  battery-v connections,  &c.,  are  designed  with  a 
view  to  ease  of  manipulation  by  blind  persons,  and  after  a  few 
lessons  little  difficulty  should  be  experienced  in  adjusting  and  using 
the  instrument. 

In  the  case  of  the  letter  V  already  referred  to,  the  connection 
of  the  characteristic  tune  or  motif  with  the  actual  form  of  the  letter 
is  readily  recognised  from  the  succession  of  notes.  It  must  not 
be  supposed,  however,  that  optophone  reading  consists  in  analysing 
the  sound  motifs  so  as  to  identify  the  forms  of  the  letters  indicated. 
When  the  alphabet  has  l)een  learned,  the  motif 'for  each  letter  is 
recognised  as  a  whole,  and  later  in  the  readers  practice,  the  more 
(wtendcd  motifs  for  syllables  and  even  words  will  become  familiar 
to  his  ear.  A  practised  optophone  reader  will  recognise  words  as 
readily  as  a  telegraph  operator  inter])rets  a  succession  of  clicks  on 
the  Morse  code.  The  gi-eat  rajndity  that  has  been  attained  by 
hundreds  of  readers  of  Morse  sounds  encourages  the  hope  that  equal 
or  greater  speed  in  oi)tophone  reading  will  be  attained  with  practice. 
Already  it  has  been  found  that-  witii  the  latest  type  of  optojjhone  a 
blind  rea<lcr,  after  some  i)ractice,  has  attained  a  speed  of  reading 
of  25  woi'ds  |H'r  minute.  In  this  way  all  printed  works  are  rendered 
available  to  ihe  blind,  without  the  disadvantages  of  the  intervention 
of  Braille  or  Morse  type. 


Obituary. 


Prof.  John  Perry,  F.R.S. 

We  regret  to  record  the  death  of  Prof.  John  Perry,  Avhich  took 
place  at  his  London  residence  on  the  4th  inst. 

Prof.  Perry,  who  was  born  at  Garvagh,in  Ulster  in  1850,  and  was 
educated  at  the  Model  School,  Belfast,  where  he  won,  among  other 
prizes,  a  silver  medal  in  natural  science.  He  became  an  apprentice 
to  a  local  firm,  Messrs.  Coates,  and  went  through  the  drawing  office 
and  shops.  On  matriculating  at  Queen"s  College,  Belfast,  he  gained 
a  mathematical  scholarship,  and  he  graduated  in  1870  as  B.Eng. 
-ivith  first  honours,  obtaining  the  gold  medal  and  Peel  prize.  He 
gained  Whitworth  exhibitions  in  1868  and  1869,  and  a  Whitworth 
scholarship  in  1870.  His  first  teaching  appointment  was  at  Clifton, 
and  while  physics  master  there  (1870-74),  he  inaugurated  the  school 
physical  laboratory  and  workshop.  In  187.3  he  published  an  ■■Ele- 
mentary Treatise  on  Steam,"  and  in  1874  he  was  Secretary  of  the 
A  Section  of  the  British  Association.  Later  in  that  year  he  became 
Thomson  scholar  and  honorary  assistant  to  Sir  Wm.  Thomson  (Lord 
Kelvin)  in  Clasgow.     He  contributed  manv  of  the  mathemati^'al  and 


The  latk  Prof.  John  Pkrry,  F.R.S. 

l)hysical  articles  to  Blackie's  "  Cyclopaedia. ""  His  first  scientific 
Paper,  on  '•  The  Electric  Conductivity  of  Glass  as  Dependent  on 
Tern  per  at  me,"  was  read  before  the  Royal  Society  in  1875.  and  in 
conjunction  with  Sir  Wm.  Thomson,  he  read  a  Paper  on  "  Capillary 
Surfaces  of  Revolution  '  befoi-e  the  Royal  Society  of  Edinburgh. 
In  1875  he  went  to  Japan  as  Joint  Profe.-^sor  of  Engineering  in  the 
Imjjcrial  College  of  Engineering,  whei-e  he  i-emained  initil  1870.  In 
association  w  ith  the  late  Prof.  AjTton  he  did  much  electrical  work 
while  in  Japan,  and  on  their  i-eturn  in  1870  Prof.  Perry  organised 
the  works  of  Messrs.  Latimer  Clark  i*;;  Muirhead.  and  introduced 
large  tools,  machinery  for  covering  wire  with  gutta  i)ercha,  &c.,  and 
for  testing  dynamos. 

For  his" lecture  on  "  The  Futuix'  Development  of  Electrical  Appli- 
ances ■■  he  gained  the  silver  medal  of  the  Society  of  Arts  in  1881.  He 
arranged  the  system  of  technological  exaniination  in  mechanical 
engineering  of  the  City  and  Guilds  Institute,  and  he  delivei-od  a  course 
of  Vai\tor  lectures  on  hydraulic  machinery  in  1882.  In  that  year  he 
became  Professor  of  Mechanical  Engineering  and  Applied  Mathe- 
matics at  the  Finsbury  Technical  College.  In  conjunction  with 
Prof.  Ayrton  he  was  engineer  to  the  Fauiv  Accumulator  Company 
until  the  lOnglish  patent.s  weiv  dis|>osed  of  to  the  Electrical  Power 
Storage  (\)uipauy.  and  jointly  they  carried  out  much  electric  lighting 
and  traction  work.  Among  other  places,  they  lighted  the  tJrand 
Hotel,  Charing  CrobS,  they  arranged  the  driving  of  tramcars  and 
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tricycles,  and  carried  out  experiments  on  acoumulators  at  Liverpool 
and  Paris.  They  made  numerous  inventions  including  multipolar 
dvnamos  in  1882,  and  their  meters  wert;  the  only  instruments  that 
gained  prizes  at  Paris  in  1889.  In  fact  Ayrton  and  Perry,  who  were 
the  pioneers  of  electrical  instruments,  invented  the  first  motor  meter 
put  on  the  market.  On  the  death  of  Prof.  Fleeming  .Jenkin  he 
became  engineer  of  the  Telpherage  Company,  and  in  188.5  he  super- 
vised the  erection  of  the  telpher  line  at  Olynde,  Sussex.  In  June, 
188.5,  he  was  elected  a  Fellow  of  the  Iloyal  Society.  The  fruitful  part- 
nership with  Prof .  Ayrton  was  dissolved  in  April,  1889,  but  he  con- 
tinued his  inventive  and  literary  career.  He  wrote  many  scientific 
papers  and  he  delivered  the  Operative  lecture  at  the  B.A.  Meeting 
at  Leeds  on  "  Spinning  Tops."  In  March,  1896,  he  became  Pro- 
fessor of  Mechanics  and  Mathematics  in  the  Royal  College  of  Science, 
and  subsequently  he  published  several  well-known  text-books, 
including  "The  Calculus  for  Engineers,"  "Applied  Mechanics,' 
"  Steam,  Gas  and  Oil  Engines."  Many  of  his  lectures  and  addresses 
have  also  been  issued  in  book  or  pamphlet  form. 

Probably  it  is  by  his  work  as  a  teacher  and  examiner  that  Prof. 
Perry  will  best  be  remembered,  and  both  at  Finsbury  and  South 
Kensington  he  did  excellent  work.  While  acting  as  chairman  of  the 
examiners  in  the  seven  engineering  subjects  of  the  Science  and  Arts 
Department,  he  exercised  much  influence  over  methods  of  teaching. 
He  published  several  Papers  and  Addresses  on  the  teaching  of 
mathematics,  the  training  of  engineers  and  on  England's  neglect  of 
science.  Being  an  Irishman,  Prof.  Perry  had  a  somewhat  aggressive, 
but  stimulating,  style,  and  his  Papers  and  lectures  on  teaching 
methods,  which  have  since  been  widely  adopted,  provoked  much 
discussion. 

Under  the  age  limit  rule,  he  retired  from  the  Royal  College  of 
Science  about  six  years  ago.  In  1913  he  was  chosen  by  the  Govern- 
ment to  go  out  to  South  Africa  to  investigate  the  conditions  of 
education  there,  and  to  help  in  the  drawing  up  of  a  scheme  for  the 
foundation  of  the  South  African  L'niversity  under  the  Otto  Beit 
bequest.  Prof.  Perry's  part  in  the  work  was  accepted  by  the  South 
African  Government  in  its  entirety.  During  the  last  few  years  he 
gave  scientific  advice  on  war,  and  devoted  his  mathematical  know- 
ledge to  the  study  of  gyroscopic  compasses.  His  numerous  acts  of 
kindness  and  help  endeared  him  to  all  his  students.  His  many  friends 
knew  him  as  an  impulsive,  warm-hearted  Irishman,  and  his  death  is  a 
great  loss  to  science  in  general,  and  to  electrical  engineering  in 
particular.  Many  honorary  degrees  were  conferred  upon  him  ;  he 
was  a  past  president  of  the  Institution  of  Electrical  Engineers,  and  of 
the  Physical  Society,  and  Treasurer  of  the  British  Association.  He 
was  buried  at  Wendover  Churchyard  on  Saturday  last. 

Among  those  who  attended  the  funeral  service  at  St.  Peter's 
Church,  Bayswater,  were  the  following  :  Prof.  W.  H.  Eccles,  Prof.  H. 
H.Turner  and  Prof.  J.  L.  Myers  (representing  the  BritishAssociation), 
Sir  Joseph  Larmor,  M.P.,  Sir  Napier  and  Lady  Shaw,  Sir  Dugald 
Clerk,  Prof.  A.  N.  Whitehead  and  Prof.  A.  R.  Forsyth  (representing 
the  Imperial  College  of  Science  and  Technology),  Sir  Francis  Ogilvie 
(Research  Department),  Mr.  A.  A.  Campbell  Swinton  (Royal 
Society  of  Arts) ;  Mr.  A.  Siemens,  Mr.  W.  M.  Mordey,  Sir  James 
Devonshire  and  Mr.  R.  H.  Tree  (Institution  of  Electrical  Engineers), 
Lieut. -Colonel  W.  A.  J.  O'Meara  (British  Science  Guild),  Sir  Alfred 
Keogh  (Governors  of  the  Imperial  College),  and  Prof.  H.  E. 
Armstrong. 

The  Institution  of  Electrical  Engineers  was  represented  at  the 
funeral  at  Wendover  Churchyard  by  Mi.  Roger  T.  Smith  (President), 
Mr.  L.  B.  Atkinson  (President-elect)",  and  In-  Prof.  W.  H.  Eccles  (Vice- 
President). 


Reviews. 


Heavy  Bus  Bar  Supports. 


In  large  industrial  plants,  low  voltage  d 
n  spite  of  the  heavy  currents  involved. 


Heavy  Current  Bus  Bar  Support. 

terially  reducing  the  skin  effect.  The  cro 
insulators  are  made  of  manganese  bronze 
supports  have  bejn  installed  at  the  Corn 
ani  are  manufactured  by  the  Deltx  S:ar  !■ 


istribution  is  often  preferred 
J'articular  attention  must, 
therefore,  be  paid  to  the 
construction  and  arrange- 
ment of  'bus-bars  in  order 
to  avoid  skin  effect  and 
licating  of  the  adjacent 
iron  parts  due  to  hysteresis. 
The  accompanying  illustra- 
tion shows  the  arrangement 
of  a  three-phase,  GO-cycle, 
S,(R)0-amp.  'bus-bar  "sup- 
port, in  which  each  phase 
is  split  up  into  four  parts, 
thus,  it  is  claimed,  ma- 
!-!-beams  holding  the  "bus-bar 
to  eliminate  heating.     These 

i'roducts  Plant,  Pekin,  III., 
'ilectric  Co.npany,  of  Chicago. 


Electric  Furnaces  in  the  Iron  and   Steel  Industry.     B?  ^V'^ 

li  );jKM(ArsKi'.,  ./.  S(  nof:N.«.WA  an  1  ^  .  H.  X'om  B\t  i-..     2nd  edition 
(London  :  ('hajjman  &  Hall.)     Pp.  xviii.  —  42<«.      17».  Od.  n«-t. 

This  book  was  originally  translated  by  Mr.  Vom  Baur  from 
the  German.  In  the  pre.sent  edition  Mr.  Vom  Baur  i.s  res[x>n- 
siblc  for  having  rewritten  the  bulk  of  the  work,  and,  as  former 
chitf  engineer  of  the  American  Electric  Furnace  Company,  he  is 
eminently  qualified  for  .so  doing.  As  compared  with  some 
other  authors,  he  is  not  closelv  identified  with  any  particular 
type,  and  therefore  we  may  expect  his  judgment  to  be  well 
balanced  in  di.scu.ssing  the  present  subject,  which  abounds  in. 
pros  and  cons. 

The  first  chapter  deals  briefly  with  historical  matters,  and  this 
is  followed  by  three  chapters  on  fundamental  principles,  on  the 
effects  of  the  electric  current,  and  on  alternating  currents 
respectively.  There  is  more  reason  for  chapters  of  this  kind 
than  is  often  the  case  in  technical  books,because  the  applications 
are  specialised  and  certain  aspects  must  be  emphasised.  For 
example,  the  use  of  very  large  alternating  currents  involve 
problems  that  do  not  arise  in  more  ordinary  electrical  engineer- 
ing. In  this  preliminary  part  some  of  the  difficulties  and! 
limitations  involved  in  electrothermal  methods  are  clearly 
indicated. 

In  Chapter  V.  we  come  to  the  real  subject  of  the  book. 
Here  are  discussed  the  general  conditions  for  the  operation  of 
electric  furnaces,  and  although  the  treatment  is  brief  the  reader 
will  find  this  a  most  useful  chapter,  for  therein  are  set  out  the 
ideals  which  any  electric  furnace  should  fulfill.  As  set  out, 
these  are  numerous,  being  nineteen  ;  and  needless  to  say  no 
existing  furnace  complies  with  all  of  them.  The  practical 
plant  is  necessarily  the  result  of  compromise.  But  it  is  useful 
to  have  the  ideal  set  down,  and  it  enables  Mr.  Vom  Baur  in 
later  chapters  to  discuss  each  well-known  type  of  furnace  in 
terms  of  the  ideal,  and  to  draw  useful  conclusions.  It  is  better 
in  this  way  to  make  comparisons  with  the  ideal  than  to  com- 
pare one  imperfect,  though  excellent,  type  against  another. 

In  Chapter  VI.  arc  furnaces  in  general,  including  the  subject 
of  electrode  losses,  are  discussed,  after  which  we  come  to  the 
consideration  of  each  furnace  in  detail.  The  first  is  the 
Stassano,  which,  although  a  pioneer,,  has  not  proved  very 
generally  acceptable.  Then  follow  the  Heroult  and  Girod  in 
succession,  and  here  we  come  upon  the  oft-debated  question  of 
the  advantages  and  possible  dangers  of  the  bottom  electrode. 
It  is  shown  that  the  purely  resistance-heating  can  only  be  a 
small  proportion  of  the  whole.  The  conclusion  is  reached 
that  the  different  manner  in  which  the  current  flows  in  these 
two  furnaces  catises  different  effects,  not  due  to  more  or  less 
resistance-heating,  but  to  differences  in  the  circulation  pheno- 
mena. The  bottom  electrode  does  not  seem  to  hive  been 
accompanied  by  the  difficulties  which  its  opponents  prophesied- 

When  we  come  to  the  induction  furnace,  we  find  a  type  of 
plant  which  in  many  respects  is  ideal,  but  which  has  certain 
inherent  defects.  Although  these  have  been  largely  overcome 
in  the  Rochling-Rodenhauser  design,  it  may  be  doubted  if  the 
induction  furnace  will  prove  a  sorious  competitor  to  the 
various  types  of  arc  furn-ace  now  available,  except,  perhaps,  in 
Gernuiuy.  The  successful  working  of  this  furnace  appears 
to  demonstrate  that  the  temp.'rature  of  ihe  sLig  is  sufficiently 
high  for  the  pur})ose  of  refining. 

A  chapter  is  devoted  to  the  electric-shaft  furn.ice  for  iron 
smelting.  This  is  an  interesting  application,  but  any  serious 
extension  cannot  be  expected  except  in  countries  where  fuel 
is  scare,  such  as  Scandinavia.  It  is  there  that  the  most  im- 
portant progress  in  this  direction  has  been  recorded. 

In  a  short  chapter  Mr.  Vom  Baur  deals  critically  with  various 
less  known  types  of  furnaces,  and  then  lays  stress  upon  the 
importance  of  the  cost  of  electric  power.  As  stated,  the  electric 
furnace  has  proved  in  a  short  time  its  importance,  because  it  has 
rendered  possible  the  production  of  the  very  best  finished  steel 
from  low-priced  nuiterial. 

Part  II.  of  the  book  consists  of  two  useful  contributions,  one 
bv  Dr.  Rodenhauser  on  the  materials  used  in  the  construction- 
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of  furnaces,  the  other  by  Mr.  J.  Schoenawa  on  the  electro- 
metallurgy of  iron  and  steel.  The  latter  includes  a  number  of 
thermal  calculations  of  the  total  reactions  taking  place  in  the 
electric  furnace,  showing  the  efficiencies  attained,  but  we  con- 
fessTto  some  scepticism  in  regard  to  such  calculations,  more 
particularly  when  they  are  taken  to  seven  significant  figures 
in  calories  ! 

We  have  only  noticed  two  misprints.  On  page  99  the 
resistivity  of  graphite  should  be  condueticity,  and  on  p.  223  some 
figures  such  as  0-5  per  cent,  should  be  50  per  cent. 

Our  readers  will  gather  that  the  work  is  one  which  well 
repays  careful  perusal.  W.  R.  Cooper. 

Efficient  Boiler  Management.    By  Chas.   F.   Wade,  A.M.I.E.E. 

^London  :  Longmans,  Green  &  Company.)     Pp.  xiv. +266.    12s.  6d. 

net. 

In  view  of  the  known  inefficiency  of  many  industrial  steam- 

Taising  plants,  the  little  volume  on  boiler  management  which 

Mr.  Wade  has  ])roduced  should  form  a  useful  addition  to  the 

^vorks  manager's  library.     The  book  is  methodically  arranged 

and  written  in  simple  language  and  loses  none  of  its  value 

to  the  practical  man  by  the  avoidance  of  high  technicalities 

and  obstruse  calculations. 

Mr.  Wade  very  rightly  starts  at  the  beginning  of  all  steam- 
iboiler  efficiency  problems — the  selection  of  suitable  fuel  and 
the  practice  and  theory  of  coal  combustion.  He  passes 
^gradually  onwards  through  all  the  necessary  stages  of  furnace 
■design,  feed  water  imrification,  steam  generation,  flue  gas 
analysis,  superheat  and  maintenance  of  plant,  giving  useful 
hints  and  instructions  regarding  the  plant's  most  efficient 
operation  at  every  stage. 

It  is  possible,  of  course,  to  criticise  minor  details  in  this  book, 
and,  as  a  case  in  point,  it  would  be  interesting  to  know  what 
stoker  makers  would  have  to  say  to  the  suggestion  that  '"  the 
walls  (of  the  furnace)  in  any  case  should  be  frequently  sliced 
with  cutting  bars  specially  made  for  the  purpose."  This 
seems  rather  contrary  to  recognised  automatic  stoker  practice. 
Exception  might  also  be  taken  to  the  author's  suggestion  that 
chain  grate  stokers  have  been  erected  in  a  sloping  position  as 
a  means  of  ot)taining  greater  efficiency.  But  these,  after  all, 
are  minor  points,  and  do  not  seriously  detract  from  the  value 
of  the  work. 

Mr.  Wade's  chapters  on  the  performance  of  boilers,  con- 
taining full  details  with  regard  to  the  necessary  data  to  be 
obtained  in  making  boiler  tests,  and  the  best  means  of  applying 
the  results  obtained,  are  particularly  interesting  and  useful  ; 
while  his  chapter  on  the  organisation  and  equipment  of  a 
modern  boiler  plant  is  certainly  one  of  the  most  valuable  in 
the  volume,  and  can  be  confidently  recommended  to  the  study 
of  all  works  managers  desiring  a  model  and  up-to-date  equip- 
ment. The  section  dealing  with  the  examination  of  boiler 
plant  for  defects  and  losses  is  also  exceedingly  well  arranged, 
and  will  well  repay  careful  perusal. 

The  author  pays  considerable  attention  to  the  question 
vof  the  "  human  factor,"  and  frequently  refers  to  the  importance 
of  promoting  and  maintaining  the  interest  of  the  operating 
staff  in  connection  with  their  duties.  Thus,  for  instance,  in 
connection  with  the  general  instructions  for  conducting  a 
boiler  trial,  we  find  that  one  of  his  axioms  is  to  "  make  suitable 
preparations  for  refreslnnent  and  relief  of  the  various  assistants 
'employed  "  ;  and,  although  to  some  this  may  a])pear  an 
iinnccessary  ]u-ccaution,  human  touches  of  this  description 
•undoubtedly  greatly  add  to  the  efficiency  of  a  staff. 

Mr.  Wade's  work  has  the  great  advantage  ^of  being  quite 
up  to  date,  containing  as  it  does  references  to  the  most  modern 
•systems  of  handling  coal  and  ashes,  very  complete  details 
■regarding  flue  gas  analysis  apparatus,  steam  flow  meters,  and 
many  other  modern  adjuncts  to  the  boiler  house. 

The  book  is  co})ious]y  illustrated,  and  forms  a  thoroughly 
up-to-date  review  of  the  latest  ap))liances  in  connection  with 
•eteam  raising  and  accessories  for  obtaining  a  nuiximum  economy 
in  the  boiler  house  ;  while  the  system  of  indexing  and  sub- 
division of  chapters  nuikes  ready  refo.ence  to  matters  of  detail 
particularly  easy,  and  adds  considerably  to  tlie  merits  of  a 
tthorjughly  useful  work.  Percy  E.  Rycroft. 


Production   Economique   de  L'Electricitd   dans   les   Regions 

Industrielles.       By  F.  Cotjrtoy.       (Paris  and  Liege  :    Librairie 
Polytechnique  Ch.  Beranger.)     Pp.  304.     30  fr. 

The  book  under  notice  was  about  to  appear  in  August  1914, 
when  the  declaration  of  war  caused  the  postponement  of  its 
publication.  But,  as  it  has  been  impossible  for  the  author  to 
predict  with  any  accuracy  the  ultimate  values  which  the  various 
costs  will  attain,  he,  therefore,  has  made  uo  attemi)t  to  bring 
up  to  date  the  large  amount  of  data  relating  to  costs,  &c., 
but  has  published  the  "  pre-war  "  figures  without  any  revision. 

It  would  appear  that,  in  writing  the  book,,  the  author  had 
in  mind  chiefly  the  conditions  involved  in  the  economic 
production  of  electrical  energy  in  Belgium,  and,  in  particular, 
in  the  Liege  basin.  As  a  result,  although  steam,  gas  and  oil 
installations  are  fully  discussed,  hydro-electric  installations  are 
not  dealt  with. 

The  subject  matter  is  divided  into  four  main  parts,  the  first 
being  an  introduction,  and  the  last  giving  a  concise  statement 
of  the  conclusions  arrived  at.  The  second  part  deals  with  the 
demand  for  electrical  energy,  and  the  third — by  far  the  major 
part  of  the  work — is  devoted  to  considerations  involved  in 
the  economic  supply  of  electrical  energy,  and  especially  to  the 
factors  influencing  the  linking-up  of  generating  stations  in 
industrial  areas.  In  this  connection,  brief  descriptions  are 
given  of  the  power  supply  scheme  in  Xorthumberland  and 
Durham,  and  of  typical  systems  in  Germany  and  France,  and 
the  problem  of  the  economic  supply  of  energy  in  the  Liege 
basin  is  discussed  in  very  great  detail. 

The  author  has  divided  the  subject  matter  into  a  liberal 
number  of  appropriately  headed  paragraphs,  and  the  general 
arrangement  and  printing  are  all  that  could  be  desired.  The 
absence  of  an  index  somewhat  detracts  from  the  convenience 
of  using  the  book,  although  it  must  be  admitted  that  the 
table  of  contents  is  given  in  very  great  detail. 

The  book  may  be  commended  to  the  notice  of  all  engineers 
concerned  in  the  supply  of  electrical  energy  in  industrial 
regions  as  being  a  valuable  addition  to  the  literature  of  the 
subject. 

Shorter    Notices. 

Electric  Welding  and  Welding  Appliances.  By  Herbekt  Carp- 
MAEL,  A.M.I.C.E.,  A.M.I.E.E.  (London  :  Constable  &  Co.,  Ltd.) 
Pp.  xii.-H128.     18s.net. 

This  is  a  book  containing  a  number  of  articles  which  have  been 
pubUshed  in  the  "  Engineer."  The  author  introduces  his  subject 
with  a  short  chapter  summarising  electric  welding  developments, 
the  remainder  of  the  work  being  mainly  occupied  A\ith  description 
of  various  systems,  processes  and  apparatus  now  used.  The  book 
is  of  interest  rather  than  value  to  the  manufacturer  who  desires 
information  as  to  the  most  suitable  method  of  carrying  out  a  specific 
operation,  and  the  system  of  frank  advertisement,  which  is  followed 
throughout,  will  be  considered  advantageous  by  many,  though 
objectionable  to  some.  Most  of  the  descriptive  matter  appears  to 
be  obtained  direct  from  various  forms  or  their  catalogues,  rather 
than  being  the  outcome  of  the  authors  practical  exjierience. 

Viewed  in  the  light  of  exi>eriencc,  however,  many  of  the  claims 
made  on  behalf  of  the  processes  and  apparatus  of  some  of  the  firms 
mentioned  should  be  accepted  with  great  reserve,  and  developments 
are  so  rapid  that  even  some  of  the  authorities  quoted  cannot  be 
relied  upon. 

While,  therefo'-e,  the  book  is  a  praiseworthy  attempt  to  give  in- 
formation upon  a  subject  of  great  importance  in  modern  engineering, 
it  can  hardly  be  regarded  as  a  sound  book  of  reference. 

Mathematical  Tables.     By  W.  E.  Do_mmett  and  H.  C.  Huu).     (Lon- 
don :    James  Sehvyn  &  Co.)     P}).  ~^- 
rive  Figure  Logarithms  and  Trigonometrical  Functions.     By 
W.   E.  DoMMETT  and  H.  C.  Hnu).     (London:    James  Selwyn  & 
Co.)     Pp.  3S.     Is.  Od.  not. 
The  38  pages  of  the  second  of  these  two  small  volumes  is  an  extract 
of  the  corresponding  number  of  pages  of  the  lii-st  of  the  volumes,  and 
their  subject  matte'r  is  suffici>ntly  indicated  by  the  titles.     The  re- 
maining pages  in  the  first  volume  contain  tables  for  the  chord  and 
arc  of  the  circle,  for  degix^cs  of  angle  and  for  inclinations,  for  gradients, 
tapers  and  angles,  tables  giving  the  square,  cube,  fourth  power,  fifth 
])ower  and  logarithm  of  the  lii-st  250  natural  numbci-s  and  the  square 
i-oot,   cube  root,  root  of  the  fifth  power,   the  i-eciprocal  and  the 
losiarithm  of  tlie  i-ecij^rocal  of  the  same  numl>ers.     There  aiv  also 
tables  giving  fractions  as  decimals,  inches  in  decimals  of  a  foot,  and 
other  s^imilar  conversions.     The  final  tables  deal  vith  the  various 
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relations  of  circles  and  spheres  and  the  rather  unusual  detailing  of 
days  in  decimals  of  a  year  of  365  days  is  also  to  be  found.  The 
information  is  accurate  and  the  Ijooks  an'  well  got  up.  We  suppose 
there  is  a  sale  for  these  ever-recurring  tables  in  different  forms,  but 
it  is  hard  to  believe  they  are  all  necessary. 

The  Practical  Electrician's  Pocket  Book  and  Diary  19?0.  (Lon- 
don :  S.  Kentell  &('<).,  Ltd.)  I']).  Ixxv.  •  .188.  Price  2s.  (id.  net. 
One  of  the  results  of  the  war  seem.';  to  Ije  the  later  publication  of 
the  annual  electrical  pocket  books,  while  the  ever-increasing  demand 
on  our  space  prevents  our  noticing  them  until  a  further  interval  has 
elapsed.  "The  Practical  Electricians  Pocket  Book,"  however, 
hardly  requires  such  adventitious  aid  to  ])rosperity  as  a  review.  It 
will  be  sufficient  to  say  that  this  year  the  book  has  been  carefully 
revised  and  that  as  a  result  it  is  40  pages  larger  than  last  year.  The 
new  sections  deal  with  electric  welding,  furnaces,  porcelain  grip 
fuses  and  meters.  The  wiring  tables  have  been  arranged  in  con- 
formity with  the  new  si^ecifications  of  the  Engineering  Standards 
Committee,  but  the  old  tables  have  been  retained  for  purposes  of 
reference.  The  .sections  dealing  with  illumination  and  with  the 
details  of  public  electricity  supply  have  Ijeen  enlarged. 

The  B  owance  of  a  Great  Factory.  Bv  C.  M.  Ripley.  (Schenectady  : 
Tlie  (iazette  Press.)  i'p.  204.  S2. 
This  is  an  account  of  the  various  activities  in  that  busy  hive  of 
industry,the  factory  of  the  General  Electric  Company,at  Schenectady 
For  each  copy  sold  10  cents,  are  paid  to  the  funds  of  the  Schenectady 
CE.  Mutual  Benefit  Association,  which  Association  provides  its 
members  with  Health,  Accident  and  Life  Insurance  for  an  average 
subscription  of  about  7  cents,  per  week.  In  an  introduction  Dr. 
C.  P.  Steinmetz  thinks  the  reason  "  art  and  poetry  cannot  flourish 
in  our  cold  engineering  age  "  is  because  our  writers  are  out  of  touch 
with  the  twentieth  century.  There  is  more  romance  in  a  modern 
factory  than  there  ever  has  been  in  the  history  of  the  past.  The 
author's  work  is  an  elaboration  of  this  text.  The  various  operations 
carried  out  are  described  from  the  "  human  "  point  of  view  in  a 
style  which  is  essentially  modern.  There  are  sugary  periods  in 
plenty.  "  Sob-stuff "  abounds.  That  there  is  no  sentiment  in 
business  ceases  to  be  true  when  it  comes  to  describing  factories. 
With  Dr.  Steinmetz  we  prefer  Homer.  We  think  he  could  have 
done  more  with  his  material  than  Dr.  Ripley  has  done. 

Talks  with  Workers  on  Wealth,  Wages  and  Production.  (Lon- 
don :  Isaac  Pitman  &  Sons.)  Pp.  xvi. -j- 124.  Price2s.net. 
This  is  a  rei^rint  of  a  very  interesting  series  of  articles  which 
recently  appeared  in  "  The  Times  Trade  Supplement  "  with  the 
avowed  object  of  making  clear  the  interdependence  of  Labour, 
Capital  and  Brain  in  the  modern  state.  As  the  eminent  divine  did 
not  see  why  the  devil  should  have  all  the  good  tunes,  so  the  author 
preaches  the  necessity  of  propaganda  for  counteracting  the  Bol- 
shevik tendencies  which  are  now,  unfortunately,  if  not  common, 
at  least  too  vocal.  The  spirit  of  mischief  now  abroad  prevents  the 
nation  from  settling  to  work,  and  while  the  present  unrest  is  largely 
Artificial,  it  cannot  be  allowed  to  grow  unchecked.  From  this  point 
•of  view  alone  the  book  is  worth  reading. 


Radio  Research, 

The  Department  of  Scientific  and  Industrial  Research  has  now  estab- 
lished four  sub-committees  to  assist  the  Radio  Research  Board  in  the 
investigation  of  problems  in  connection  with  the  work  of  the  Board. 
The  constitution  of  the  Board  and  sub-committees  is  as  under: — 
Radio  Research  Board. 

Admiral  of  the  Fleet  Sir  Henry  B.  Jackson,  G.C.B.,  K.C.V.O.,  F.R.S. 
(chairman) ;  Commander  J.  S.  C.  Salmond,  R.N.  (representing  Ad- 
miralty) ;  Lieut. -Col.  A.  G.  T.  Cusins,  C.M.G.,  R.E.  (War  Office)  ;  Wing 
•Commander  A.  D.  Warrington  Morris,  C.M.G.,  O.B.E.  (Air  Ministry)  ; 
Mr.  E.  H.  Shaughnessy,  O.B.E.  (G.P.O.)  ;  Prof.  Sir  J.  E.  Petavel, 
K.B.E.,  F.R.S.  (National  Physical  Laboratory);  Prof.  Sir  Ernest 
Rutherford,  F.R.S.  ;  and  Prof.  J.  S.  E.  Townsend,  F.R.S. 

Sub-committee  A  (on  the  Propagation  of  Wireless  Waves).— Dr.  E.  H. 
Rayner,  ScD.  (chairman)  ;  Prof.  E.  H.  Barton,  D.Sc,  F.R.S.;  Major 
J.  R.  Erskine  Murray,  D.Sc.  ;  Prof.  H.  M.  MacDonald,  F.R.S.  ;  and 
Prof.  J.  W.  Nicholson,  D.Sc,  F.R.S. 

Siib-committee  B  (on  Atmospherics).— Colonel  H.  G.  Lyons,  D.Sc, 
F.R.S.  (chairman) ;  Mr.  A.  A.  Campbell  Swinton,  F.R.S.  ;  Prof.  S. 
Chapman,  F.R.S.  ;  Major  H.  P.  T.  Lefrov,  D.S.O.,  M.C.,  R.E.  ;  Mr. 
(-T.  [..  Taylor,  F.R.S. ;  Mr.  R.  A.  Watson  ^^'att ;  Mr.  C.  T.  R.  Wilson.  F.R.S. 

Suh-rommittee  C  (on  Directional  Wireless).— Mr.  F.  E.  Smith,  O.B.E.. 
F.H.S.  (chairman)  ;  JMr.  M.  P.  Hinton  ;  Capt.  C.  T.  Hughes,  M.C.,  R.E.  ; 
and  Capt.  J.  Robinson,  M.B.E.,  R.A.F. 

Sub-coMiiiiitee  J)  (on  Thermionic  Valves).- Prof.  0.  W.  Richardson, 
D.S?.,  F.R.S.  (chairman)  ;  Mr.  E.  \.  Appleton  ;  Capt.  S.  Brvdon,  R.E.  ; 
Capt.  H.  L.  Crowther,  R.A.F.  ;  Prof.  C.  L.  Fortescuc,  0.B".E.  ;  Mr.  B. 
Hodgson,  M.Sc.  ;  Prof,  V.  Horton.  D.Sc.  ;  Major  A.  G.  Lee,  M.C.,  R.E.  ; 
Mr.  M.  Morris  Airey,  C.B.E.,  M.Sc.  ;  Mr.  R.  L.  Smith-Rose  ;  and  Prof. 
R.  Wiiiddington,  D.Sc. 


Electrification  of    an  Aeroplane 
Works. 


Of  the  many  difficult  problems  which  thi.s  countrj'  was  called  upon  to 
face  during  the  war,  those  connected  with  the  ma.s»  prrxiuction  of  a-r-.- 
planes  were  jx-rhajw  the  most  urgent.     That  they  were  soIvmI 
factorily,  in  common  with  many  other  varieties  of  war-time  proo 
became  more  and  more  apparent  as  the  .struggle  wa.s  prolonged. 

A  factorj-  which  contributed  its  full  share  to  the  success  achieved  in 
this  direction  was  that  mana^red  by  Messrs.  Cr'jssley  Motors.  Lti 
Heaton  Chaj)el,  near  Stockport.      Being  designed  and  equipfx-d  th: 
out  on  the  most  nuKlcm  principles,  it  is  not  difficult  to  undcrstar.'.  ".,. 
j)rominent  part  jjjayed  by  the  vast  organisation  which  sprang  up  -o 
rapidly.     How  extensive  this  organisation  was  will  be  readily  realLie'l 
by  a  brief  consideration  of  a  few  leading  particulars. 

The  main  buildings  are  divided  into  two  principal  groups,  8eparat<»d 
Ijy  a  covered  roadway  nearly  a  quarter  of  a  mile  in  length,     f'-,     ' 
one  side  is  the  main  erecting  shop,  consisting  of  18  bays  of  a  total  1 
of  1,040  ft.  and  a  width  of  283  ft.     The  buildings  on  the  or  •       ■ 
of  the  road  comprise  administrative  offices,  transformer  and  -  ; 

room,  and  the  various  workshops.  Of  these,  the  machine  -'  , 
alone  is  48.3  ft.  long  by  223  ft.  wide.  Close  to  these  two  main  biociu  of 
buildings  an  excellent  canteen  and  club  rooms  are  situated,  and  at  the 
far  end  is  an  athletic  ground.  From  this  it  will  be  seen  that  welfare 
work  is  given  its  right  place  in  the  general  organisation.  Considerations 
of  health  were  also  carefully  studied  when  the  workshops  were  in  course 
of  design.  This  is  shown  both  by  the  spaciousness  of  the  buildings  and 
the  excellent  light  available  by  day  and  night. 

Power  is  obtained  from  the  Manchester  Corporation  Electricity  De- 
partment, and  is  supplied  at  a  pressure  of  6,6f»(J  volts,  50  cycles,  which  is 
transformed  down  at  the  works  private  sub-station  to  420  volts,  and  fed 
t3  the  switchboard  through  isolating  switches.     This  is  a  12-panel  board. 


Fig.  L — Three  40-h.p.  Motors  in  the  Millwrights  Shop. 


consisting  of  the  incoming  power  panels  (isolating  switch  and  main), 
seven  power  distribution,  two  lighting  panels  and  one  spar^.  Each  power 
feeder  panel  is  provided  with  an  oil  sx.itch  having  three  overload  coils 
and  one  no-volt  coil.  The  overload  coils  are  oix^rated  by  current  trans- 
formers, and  each  coil  is  provided  with  a  time-limit  fuse.  Chart  recording 
ammeters,  integrating  watt-metens  and  indicating  ammeters  are  also 
provided  on  each  power  panel.  Pajier  insulated  cables  are  used  for 
taking  the  power  from  the  switchboard  to  distribution  boards,  which 
are  of  the  "  Handguard "'  fuse  type.  It  is  interesting  to  note  at  this 
point  that  a  total  of  .")0  miles  of  cable  and  wire  were  used  at  the  installa- 
tion, varying  from  1  sq.  in.  to  "23  S.W.G.,  the  whole  of  this  having 
been  manufactured  at  the  Pirelli-General  Cable  Works.  Southampton. 
From  the  distribution  boaixis,  V.I.R.  cables  in  heavy  gauge  coaduits 
form  the  leads  to  the  motors. 

It  would  be  wearisome  to  give  in  detail  all  particulars  of  the  motor 
drives.  Suffice  it  to  say  that  in  all  there  are  upward  of  TO  "  Witton 
motors,  standardisation  being  adopted  as  far  as  possible  :  22  of  these 
motors  are  of  40  n.p.,  the  remainder  varying  Wtween  20  u.r.  and  I  h  p. 
These  latter  arc  for  small  fans  and  tools.  Most  of  the  40  h.p.  miwlxines 
are  used  for  driving  various  sections  of  the  machine,  mill-wrights  and 
joiners"  shops,  &c.     An  example  is  shown  in  Fig.  1. 

Special  arrangements  had  to  ba  made  for  hot  air.  also  air  for  ventilating 
purposes.  Especially  intert^sting  are  the  32  30-in.  G.E.C.  propellor  fans 
for  the  ventilation  of  the  wood  conditioning  and  other  sp.vial  rooms. 
Tiu>se  fans  are  driven  by  I  h.p.  totally  enclosed  motors  running  at 
(Ho  revs,  per  min.  An  illustration  showing  two  of  these  fans  iu  the 
dope-room  is  r.-produced  in  Fig.  2. 
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Alternating  current  is  used  wherever  possible,  but  naturally  a  certain 
amount  of  continuous  current  is  required.  A  27 -kw.  motor  generator  set 
has  therefore  been  installed,  and  one  of  its  main  functions  is  the  charging 
of  batteries  for  electric  trucks,  which  have  been  widely  adopted  for 
yard  transport.  It  also  charges  the  batteries  used  on  the  automatic 
telephone  installation  which  is  fitted  throughout  the  works.  The  motor 
generator  set  consists  of  one  motor  and  two  generators  direct  coupled. 
The  generators  are  so  coupled  up  to  the  charging  switchboard  that  they 
can  be  coupled  electrically  in  series  or  parallel  giving  two  ranges  of 
voltages. 


Fig.  2. — 1-h.p.  Prjpellor  Fans  and  "  Handguard  "  Fuse  Box  in 

THE  Dope  Room. 

(There  are  20  of  these  fans  provided.) 


Reference  has  already  been  made  to  the  excellent  lighting  system. 
Here  again  an  excess  of  detail  might  prove  monotonous.  The  general 
principle  decided  upon  was  a  large  number  of  lamps  of  fairly  low  candle- 
power  well  elevated  from  the  floor.  In  the  aggregate,  considerably  over 
1,000  Osram  Lamps  were  required  ;  350  of  these  were  Atmos  type 
(gas  filled)  lamps  consuming  200  watts  ;  360  were  Atmos  type  (gas 
filled)  lamps  taking  100  watts  ;  120  were  60  watt ;  250  were  40  watt ; 
and  50  were  30  watt. 


Fic) 


3.-  TiiK  Ckntual  Covkkkd  \\'av.  Showing  the  Runway  Hoist 
wiiK  II  IS  Driven  by  "  Witton  "  Motors. 


From  first  t(j  last  the  whole  of  the  electrical  plant  and  equipment 
installed,  together  with  the  various  accessories,  were  manufactured  in 
one  or  other  of  the  works  of  the  (J.E.C,  and  the  whole  of  the  installatiun 
work  was  carried  out  through  the  company's  Manchester  Branch. 

The  various  illustrations  are  from  photos  taken  through  the  kindness 
of  Messrs.  Crossl(>y  Motors,  Ltd.  They  naturally  couUl  not  be  taken 
till  after  the  Armistice,  and  at  the  actual  tune  of  taking  much  of  the 
material  was  stacked  in  special  lots  for  (M)vonuucnt  sales.  This  accounts 
for  the  apparent  lack  of  activity  noticeable. 


An   Explanation  of   the   Effect    of   an 
Iron  Gore  in  a  Transformer. 

By  F.  W.   JORDAN,    B.Sc. 

The  ordinary  explanation  given  in  text  books  of  the  effect  of  an 
iron  core  in  a  transfoimer  is  one  which  appears  to  me  to  be  somewhat 
vague  and  inconsistent  with  Faraday's  idea  of  the  mode  of  production 
of  induced  currents.  I  have  for  several  years  offered  the  following 
alternative  explanation  to  elementary  students,  and  it  has  usually 
been  received  Avithout  disapproval. 

It  is  usual  at  the  outset  in  considering  electro-magnetically 
induced  currents  to  impress  upon  the  student  that  the  difference  of 
potential  between  the  ends  of  a  moving  conductor  is  proportional 
to  the  rate  of  cutting  of  the  lines  of  induction  of  the  magnetic  field. 
Various  modifications  of  Faraday's  original  experiments  are  sufficient 
to  demonstrate  the  truth  of  this  law. 

The  action  of  an  air  core  transformer  can  be  explained  by  stating 
that  during  the  growth  and  decay  of  the  primary  current  the  secon- 
dary turns  are  cut  by  the  lines  of  induction  which  travel  through  air 
with  a  finite  speed. 

The  introduction  of  an  iron  core  leads  to  an  enormous  increase  of 
both  the  self-induced  current  in  the  primary  coil  and  the  induced- 


current  in  the  secondary  coil.  In  the  figure  the  iron  core  }'  is  over- 
wound Avith  the  primary  coil  PP  and  the  secondary'  coil  TT,  shown 
in  section  to  simphfy  the  figure. 

This  additional  induced  P.D.  at  the  terminals  of  the  secondary 
coil,  which  is  produced  by  the  insertion  of  an  iron  core,  can  be 
accounted  for  by  supposing  that  (1)  the  iron  core  in  the  unmagne- 
tised  condition  consists  of  a  disorderly  aggregate  of  molecular 
magnets,  and'(2)  these  are  turned  rourd  into  partial  alignment  with 
the  magnetising  field  during  the  growth  of  the  primary  cun-ent.  It 
is  usual  in  a  first  course  of  magnetism  to  show  several  experiments 
in  support  of  this  molecular  theory  of  the  magnetic  structure  of  a 
magnet,  and  it  is  therefore  not  inappropriate  to  introduce  it  liere. 

It  is  clear  that  during  the  motion  of  anv  one  of  these  molecular 
magnets  n  s,  the  lines  of  induction  from  its  poles  will  sweep  across 
the  turns  of  the  primary  and  secondary  coils.  The  directions  of 
the  induced  currents  in  these  coils  can  be  obtained  by  the  ajiplication 
of  the  law  of  Lenz  or  Fleming's  rule.  It  can  thus  be  shown  that  the 
self -induced  current  in  the  primary  coil  is  opposed  to  the  primary 
current  and  the  current  in  the  secondary  coil  is  in  the  opposite  sense 
to  that  in  the  ])rimary  coil. 

This  explanation  is  consistent  with  Faraday's  original  conception 
of  the  mode  of  production  of  these  currents  and  gives  a  mental 
picture  of  the  changes  M-hich  take  place  during  the  growth  and  decay 
of  the  primaiy  current. 


There  seems  to  be  keen  competition  at  present  between  the  nations^ 
as  to  which  of  them  shall  have  the  most  rowEUFiL  kaoio-telegraph 
station.  Reeentlv  the  claim  was  made  by  the  I'nitcd  States,  but  later 
France  asserted  tliat  her  new  station  at  Bordeaux  would  be  biggest. 
Now  it  is  aimouneed  that  the  Radio  Bureau  of  tlie  Swedish  Telegraph 
Department  is  working  out  a  plan  for  the  eivction  of  a  large  wireless 
station  in  Sweden  to  deal  with  tratlie  with  the  United  States.  The 
proposed  station  will  be  able  to  n\aintain  constant  eonnnuuication.  by 
nitrht  and  day,  witli  North  America,  and  will  have  svich  a  great  range 
that  (lurinu  favourable  atmospheric  conditions  it  will  be  able  to  embrace 
practically  tlu'  entire  globe.  The  Riksdag  has  already  appropriatcdi 
two  million  kroner  for  this  purpose. 
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Some  Notes  and  Views  on  Telephone 
Work. 


A  Paper  on  the  above  sul)jcct  was  read  by  Mr.  A.  C.  Greening  at 
a""  recent  meeting  of  the  London  Centre  of  the  Institution  of 
Post  Office  Electrical  P^ngineers. 

In  his  introductory  remarks,  the  author  presented  some  figures 
from  fitting  works  carried  out  in  the  London  area  in  1919,  totalling 
loO,018,  of  which  58,766  are  new  circuits.  664,014  man-hours  have 
been  consumed,  and,  on  the  average,  10-8  works  per  man-hour 
executed.  The  labour  way-bill,  excluding  cost  of  supervision,  Ls 
approximately  £44,000.  During  the  war,  446  non-multiple  circuits, 
involving  12,809  working  circuits,  were  provided  for  Government 
departments,  and  38  circuits  of  the  multiple  type,  involving  16,130 
working  circuits. 

The  author  next  described  the  operations  of  the  fitting  centre,  and 
the  procedure  adopted  in  regard  to  the  issue  of  advice  notes,  whereby 
track  is  kept  of  initiation  and  progress  of  work  undertaken.  The 
technical  side  of  fittings  work  is  next  described  under  such  heads  as 
leading-in  \\-ires,  junctions  between  external  and  internal  wiring, 
protection,  selection  of  internal  wire-run,  building  chutes,  positions 
of  telephones,  fixing  of  apparatus,  &c.  The  wiring  in  large  buildings 
on  a  permanent  plan  is  now  an  important  feature,  and  accurate 
forecasts  of  requirements  for  a  future  8-15  years  are  prepared.  Two 
classes  have  to  be  considered  : — ■ 

(a)  Direct  service  from  the  public  exchange  when  the  building 
has  many  tenants. 

(6)  Service  frojii  a  local  private  exchange  when  the  building  is 
occupied  by  one  firm  or  company. 

This  leads  to  the  discussion  of  the  use  of  auxihary  cases.  Other 
points  discussed  include  standard  circuits,  and  it  is  remarked  that 
the  alleged  necessity  for  intercommunication  in  buildings  leads  to 
the  installation  of  much  plant  that  is  very  little  used.  For  resi- 
dential buildings,  parallel  instruments  are  preferred,  and  if  the 
pri\ate  user  would  accept  this  view  it  would  materially  improve 
the  public  service.  ' 

,A  special  account  was  given  of  the  methods  adopted  for  the 
delivery  and  collection  of  subscribers'  apparatus,  one  of  the  diffi- 
culties being  the  economical  treatment  of  work  outside  the  more 
densely  populated  districts.  Two  light  experimental  motor  vans 
have  given  encouraging  results  as  compared  with  horse -driven 
vehicles. 

The  last  point  considered  is  the  question  of  the  training  of  opera- 
tors, and  the  author  is  in  favour  of  supplementing  the  somewhat 
limited  education  which  attendance  at  an  elementary  school  conveys. 


Merchant  Shipping  (Wireless  Tele- 
graphy) Rules. 


The  following  Rules  have  been  made  by  the  Board  of  Trade  under 
the  Merchjtht  Shipping  (Wireless  Telegraphy)  Act,  1919,  and  will  come 
into  force  on  the  1st  prox.  :  — 

For  the  purposes  of  the  Rules  ships  are  divided  into  three  classes,  viz.  : 
Class  I.,  Ships  carrying  200  persons  or  more  which  are  not  engaged  in 
the  coasting  trade  (i.e.,  trade  exclusively  carried  on  between  ports  in 
the  British  Islands)  ;  Class  II.,  Ships  carrying  50  but  less  than  200 
persons  and  ships  engaged  in  the  coasting  trade  carrjdng  50  persons  or 
more  ;  and  Class  III.,  Ships  carrying  less  than  50  persons.  In  reckoning 
the  number  of  persons  the  normal  crew  shall  be  regarded  and  the 
maximum  number  of  passengers  permitted  to  be  carried  Ijy  the  passenger 
certificate  of  the  ship. 

The  installation  shall  comj)ly  with  the  requirements  of  the  Inter- 
national Radiotelegraph  Convention,  1912,  as  modified  by  any  other 
international  agreement  (and  in  particular  the  International  Convention 
of  Safety  of  Life  at  Sea,  1914),  or  of  any  international  agreement  by 
which  the  Convention  of  1912  may  be  superseded. 

The  installation  shall  be  of  the  spark  or  interrupted  continuous  wave 
type. 

The  installation  shall  include  a  normal  installation  and  an  emergency 
installation,  except  that  where  the  normal  installation  complies  with 
the  requirements  of  this  rule  as  to  emergency  installations  as  well  as 
those  as  to  normal  installations  a  nornuil  installation  alone  shall  suffice. 
A  normal  installation  must  be  capable  of  transmitting  clearly  perceptible 
signals  from  ship  to  ship  over  a  range  of  at  least  100  nautical  miles  by 
flay  under  normal  conditions  and  circumstances.  An  emergency  installa- 
tion must  include  an  independent  source  of  energj'  capable  of  being  put 
into  oi>eration  rapidly  and  of  working  for  at  least  six  continuous  hours 
with  a  minimum  range  from  ship  to  ship  of  SO  nautical  miles  for  ships  of 
class  I.,  and  50  nautical  miles  for  ships  of  classes  II.  and  III.,  and  such 


independent  souroe  of  en-rgy  muBt  b';  capabl-  of  belTg  worked  for  at 
least  six  continuous  hourn  inflei>fndently  from  the  source  of  propelling 
power  for  the  ship,  the  steam  supply  .system  and  the  main  electricity 
supply  system.  An  installation  shall  be  deemed  to  comply  with  the 
above  requirements  as  to  range  if  it  is  able  to  maintain  communication 
on  a  fMjO  metre  wave  at  a  range  of  one  and  a  half  times  the  numU-r  of 
nautical  miles  hereinfx-fore  resj>ectively  presorilied  over  sea  by  day 
with  a  P.O.  standard  station  when  employing  a  receiver  without  ampli- 
fication devices. 

There  shall  l)e  provided  between  the  bridge  and  the  wireless  tel«_'r  i!<h 
room  means  of  communication  by  voice  pnx:,  telephone  or  other  rii'-<i!i-!    , 
and  an  operator  or  watcher  when  on  duty  shall  not  leave  the  wireleaa 
telegraph  room  to  deliver  messages  or  to  call  his  relief. 

If  not  fitted  with  an  a}>proved  automatic  apparatus  for       . 
the  signal  of  distress — (i.)  a  ship  of  Clas^  I.  shall  carry  th 

certificated  operators,  and  while  at  s'-a  a  certificated  opera,:  ,.    

always  on  watch  : — i'l)  Voyage  exceeding  4H  hours  from  [>ort  to  port, 
three  operators,  of  whom  one  shall  hold  a  first  gra^Je  certificate  and  not 
more  than  one  a  third  grade  certificate  ;  {h)  voyage  exceeding  8  bat  not 
e  ;ceeding  48  hours,  two  operators,  of  whom  one  sha'.l  hold  a  first  or  a 
second  grade  certificate  ;  {r)  voyage  not  exceeding  8  hours  from  port  to 
port,  one  operator  who  shall  hold  a  first  or  a  second  gride  certificate. 
(ii.)  A  ship  of  Class  II.  shall  carry  the  following,  and  either  a  certificated 
operator  or  a  certificated  watcher:  («)  one  op.-rator  with  a  first  or  a 
second  grade  certificate  and  two  watchers ;  (h)  one  operator  with  a 
first  or  a  second  grade  certificate  and  one  watcher  ;  and  (c)  one  operator 
with  a  first  or  a  second  grarle  certificate. 

(iii.)  A  ship  of  Class  III.  shall  carry  one  operator  who  shall  hold  a 
first  or  a  second  grade  certificate. 

In  the  event  of  an  automatic  apparatus  for  registering  the  signal  of 
distress  being  approved  by  the  Board  of  Trade  and  the  Postmaster 
General  a  ship  of  class  IIL  sha'l  be  fitted  with  such  apparatus  unless 
the  duration  of  the  voyage  on  which  it  is  employed  does  not  exceed 
8  hours  from  port  to  port,  but  in  such  a  case  the  operator  shall  be  on  watch 
during  the  whole  voyage. 

If  fitted  wKh  automatic  apparatus  for  registering  the  signal  of  distress 
approved  as  aforesaid,  a  ship  of  class  I.  shall  carry  certificated  operators 
as  follows  :  («)  voyage  exceeding  48  hours,  two  operators,  one  of  whom 
shall  hold  a  first  grade  certi  cate  ;  (6).  voyage  not  exceeding  48  hours, 
one  operator  with  a  first  or  a  second  grade  certificate,  (ii.)  A  ship  of 
class  II.  or  class  III.  shall  carry  one  ojierator  who  shall  hold  a  first  or  a 
second  grade  certificate.  Provided  that  if  a  ship  of  class  III.  is  fitted 
with  an  automatic  apparatus  for  registering  the  signal  of  distress  and 
with  an  automatic  apparatus  for  registering  the  ship's  own  distinguishing 
signal,  both  of  which  have  been  approved  by  the  Board  of  Trade  and  the 
Postmaster-General,  the  operator  shall  not.  while  the  ship  is  more  than 
150  nautical  miles  from  any  coast  station,  be  required  to  be  on  watch  at 
the  times  specified  in  the  schedule  to  these  Rules. 

Operators  shall  be  graded  into  three  grades  in  accordance  with  rules 
to  be  made  by  the  Postmaster-General  with  the  concurrence  of  the 
Board  of  Trade  and  watchers  shall  be  certificated  by  the  Postmister- 
General.  Until  graded  in  accordance  with  such  rules,  (i.)  an  operator 
who  holds  the  Postmaster-Generars  first  class  certificate  of  proficiency 
and  who  has  had  three  years'  experience  as  an  operator  may  be  emploved 
as  if  he  held  a  first  grade  certificate,  but  if  an  ojierator  holding  a  first 
grade  certificate  is  available  an  operator  holding  a  first  class  certificate 
shall  not  be  so  employed  on  a  ship  of  class  I.  which  is  required  to  carry 
three  operators;  (ii.)  an  operator  who  holds  the  Postmaster-Generals 
first  or  second  class  ce-iificate  of  proficiency  and  who  has  had  one  year  s 
experience  as  an  operator  may  be  employed  as  if  he  held  a  second  grade 
certificate;  (iii.)  an  operator  who  holds  the  Postmaster-Generals  first 
or  second  class  certificate  of  proficiency  and  who  has  had  less  than  one 
vear's  experience  as  an  operator  may  be  employed  as  if  he  held  a  third 
grade  certificate. 

A  schedule  to  the  Rules  gives  the  times  of  watch  for  ships  required  to 
carrv  one  or  two  operators. 


By  an  Official  Decree  of  June  10  last  the  Costa  Rica  Executive  has 
been  authorised  to  expenil  2.">0,000  colons  in  the  inst>dlation  of  a  radio- 
telesraiihic  or  radio-telei)honic  station  in  the  capital  of  sufficient  power 
to  obtain  direct  or  indiri>ct  communication  with  the  places  in  the  world 
where  radio-telegraphic,  radio-telephonic,  cable-graphic  or  telegraphic 
public  ortices  have  been  oixuied.  It  is  also  proposed  to  establish  smaller 
stations  in  distant  regions  of  the  national  territory,  but  preferably  in  Osa, 
Puntarena*,  Libtnia  and  Siscaola.  Decree  No.  34  of  the  10th  April  last 
has  been  ratified,  thus  making  the  wireless  telegraph  and  telephone 
services  public  utility  and  State  monopolies. 

The  Austrian  Cabinet  has  decided  to  subscribe  one-fifth  of  the  capital 
of  the  Uppeu  ArsTKiAN  Watek  Power  &  Electricity  Compavi*.  which 
is  to  be  50  million  kronen,  and  also  to  participate  to  the  extent  of  40 
million  kronen  in  the  szuarantv  for  a  200  million  loan  (from  the  banks). 
The  rest  of  the  capital  will  be  subscribed  and  the  guaranty  borne  by 
the  i>rovincc  of  I'pper  Austria,  the  muni-ipality  of  Linz.  the  Linz- 
Urfidir  Tramwav  &  Electricitv  Conqiany  and  the  Austrian  Watfenfabrik. 

A  Bill,  recentiv  introduced  into  the  Constituent  National  Assembly, 
provides  for  the  Electrifuatiox  of  050  km.  of  the  western  part  of  the 
Stvte  Railway  System  bv  June.  1925.  at  a  cost  of  5.09t>  millions  of 
crowns,  to  be  raised  by  loan.  An  additional  length  of  1,135  km.  of  line 
is  to  be  electrified  bv  a  later  date. 
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The  Telephone  Service. 


Commercial     Topics. 


The  Select  Committee  on  Telephone  Rates,  which  has  adjoumed 
until  after  the  Recess,  held  two  sittings  last  week. 

Mr.  H.  Shaw,  secretary  of  Newcastle  Chamber  of  Commerce,  severely 
criticised  the  existing  service,  and  said  that  the  proposed  increased 
charges  were  mainly  due  to  Government  inefficiency.  He  agreed  that 
for  the  present  the  charge  must  be  increased,  on  the  ground  that  they 
were  continually  urging  the  Government  to  practise  economy  and  to 
abolish  subsidies,  so  that  each  undertaking  under  Government  control 
might  pay  its  way.  Efficiency  would  never  be  obtained  under  Govern- 
ment control,  and  we  were  now  being  asked  to  pay  for  Government 
inefficiency.  When  the  Post  Office  took  over  the  National  Telephone 
Company  the  services  of  men  of  wide  commercial  and  expert  knowledge 
were  not  retained,  and  we  were  now  suffering  from  this  short-sighted 
policy.  The  Association  of  Chambers  of  Commerce  was  of  opinion 
that  the  method  of  conducting  the  telephones  by  means  of 
a  bureaucratic  system  was  most  wasteful,  and  the  service 
was  slow  and  obstructive.  If  it  were  carried  on  by  a  business 
company  the  present  chaos  would  never  occur,  and  it  would  not 
not  be  necessary  to  suggest  such  increases  in  charges  as  were  proposed. 
As  money  had  to  be  raised  he  preferred  that  the  fiat  rate  and  message 
rate  should  be  increased,  and  the  measured  rate  might  be  dropped.  With 
regard  to  the  message  rate,  the  telephone  officials  kept  their  accounts 
well,  but  there  always  would  be  errors  until  an  automatic  recorder  was 
introduced,  and  he  was  sure  that  if  the  Government  offered  a  premium 
for  such  an  invention  one  would  be  produced  in  three  months.  He  con- 
sidered 7,000  calls  per  annum  a  fair  number  of  calls  for  a  flat  rate  charge. 
He  also  complained  of  calls  being  interrupted  by  operators,  and  of  the 
"  engaged  "  signal  being  received  when  it  was  known  that  the  wire  was 
not  engaged. 

Sir  William  Peat  stated  that  since  the  Post  Office  took  over  the 
telephone  service  the  depreciation  fund  had  increased  fairly  regularly. 
In  1912  the  fund  put  aside  was  £1,400,000  and  the  expenditure  on 
renewals  was  £435,100,  and  in  the  following  years  also  considerably 
larger  sums  were  set  aside  than  were  expended  on  renewals.  During 
the  war  jieriod  the  sum  set  aside  was  much  the  same  figure,  but  it  was 
not  until  1919  that  they  began  seriously  to  overtake  the  renewals  which 
ought  to  have  been  done  in  the  war  years.  The  net  result  was  that 
the  anticipated  necessary  renewals  for  1920  came  to  £1,100,000  and  in 
1921  to  £2,700,CC0.  He  believed  that  plant  would  cost  the  Post  Office 
from  200  i^er  cent,  to  300  per  cent,  more  than  it  would  in  pre-war  years. 
The  theory  adopted  was  that  the  depreciation  fund  should  be  increased, 
so  that  at  the  end  of  the  effective  life  of  the  renewed  plant  they  would 
have  the  cost  of  it  in  the  de])reciation  fund.  He  had  no  objection  to 
the  suggestion  that  owing  to  the  high  prices  something  extra  (£2C0,CC0) 
should  be  put  aside  out  of  revenue  for  depreciation.  He  did  not  antici- 
pate that  the  price  of  labour  or  material  would  come  down  at  present, 
and  therefore  they  coul^d  not  go  on  with  the  Post  Office  telephones 
paying  as  at  present,  unless  they  were  prepared  to  face  a  loss  on  the 
telephones.  Subsidising  the  telephones  meant  subsidising  commerce, 
and  he  thought  subsidies  should  be  abolished  altogether. 


B.T.H.  Thermostatic    Metal. 


The  fact  that  B.  T.-H.  Thermostatic  Metal  bends  in  response  to  the 
slightest  change  of  temperature,  and  that  the  degree  of  curvature  is 
always  a  definite,  measurable  and  absolutely  reliabl'.>  quantity,  explains 
its  ever-widening  application  for  temperature  control  and  indication 
and  for  operating  thermostatic  devices.  Though  in  appearance  a  homo- 
geneous metal,  it  is  actually  a  duplex  strip,  formed  of  two  metal  strips 
having  widely  different  coefficients  of  expansion.  The  two  metals  are 
welded  together  along  their  entire  length  and  are  inseparable  under 
normal  working  conditions.  When  the  duplex  strip  is  subjected  to  change 
of  temperature  one  half  will  expand  or  contract  more  quickly  than  the 
other,  causing  the  strip  to  bend.  Thermostatic  Metal  is  said  to  bs  far 
more  sensitive  to  heat  than  the  ordinary  thermometer  or  any  previous 
form  of  thermostat.  A  single  degree  of  temperature  change  will  affect 
its  curvature  to  a  measurable  extent  and  its  response  is  i)raetically 
instantaneous.  When  the  nu'tal  bends  it  exerts  a  consi(lerabl(>  force,  fre- 
quently amounting  to  several  pounds,  which  can  be  i)redeternuncd  and 
accurately  nu^asured.  This  force  is  sufficient  for  the  direct  operation  of 
levers,  the  ojHMiing  and  closing  of  ventilators,  &c.  ThoTmostatic  Motal 
may  be  used  with  advantage  for  the  following  general  jjurposes  : — 
To  rcnu'dy  loss  of  mechanical  efficiency  due  to  temperature  change,  to 
oi)en  or  close  an  ajH-rturc  by  heat  control,  to  measure  temperature,  to 
regulate  a  furnace  damper,  to  control  the  heat  of  a  gas  or  electric  oven, 
to  open  or  close  electrical  contacts  when  tiie  temperature  changes,  and 
also  for  various  scientific  instruments. 

For  a])paratus  which  it  is  tlesired  to  nuike  inde])endent  of  temperature 
variations,  thermostatic  metal  will  |)rovide  the  necessary  com- 
pensation, and  for  api)aratus  which  deijcnds  for  its  opcrationTupon 
tem])erature  change,  it  is  a  reliable  and  consistent  form  of  control. 
Mechanically,  the  metal  is  a  single  strip  wIukIi  can  !>(>  eut,  stami)cd  or 
machined,  and  it  is  supi)lied  in  variou^'  thicknesses  from  OOlo  to  0-25 
inches  in  section.  Information  as  to  the  characteristics  and  ap])licati(  ns 
of  the  metal  may  be  obtained  from  the  British  Thomson-Houston  Co. 


Patents  under  the  Treaty  of  Peace. 

The  Board  of  Trade  have  issued  Rules,  with  scales  of  fees  payable, 
under  the  Trading  with  the  Enemy  Acts  and  the  Treaty  of  Peace  Act, 
1919.  These  Rules  came  into  force  on  the  19th  ult.,  and  applicatfona 
for  consent  to  any  assignment  of  or  a  licence  under  a  restored  patent, 
for  the  revision  of  the  terms  of  a  licence,  or  for  the  expropriation  or  sale 
of  a  restored  patent,  must  be  made  on  the  prescribed  forms. 

An  order  has  also  been  made  by  the   Board  of  Trade  directing  the 
Custodian  of  Enemy  Properties  to  divest  himself  of  patents  previously 
owned   by  German   nationals,   in   accordance    -ftith   the   provisions  of 
Article  306  of  the  Peace  Treaty  mth  Germany. 
*         *         *         * 

Sparking  Plugs  for  Western  Canada. 

H.M.  Trade  Commissioner  in  Winnipeg  (Mr.  L.  B.  Beale)  reports 
that  there  is  an  opening  for  sparking  plugs  in  the  Western  Canadian 
market.  Competent  authorities  estimate  that  the  number  of  motor  cars 
in  use  in  Western  Canada  will  approximate  to  200,000  by  the  close  of  the 
year,  so  that  the  volume  of  trade  in  automobile  accessories  must  be 
considerable.  The  Commissioner  has  forwarded  to  the  Department  of 
Overseas  Trade  coj^ies  of  catalogues  and  price  lists  of  spark  plugs  manu- 
factured by  a  New  York  firm,  together  mth  a  copy  of  a  table  of  sizes  of 
spark  plugs  for  tractors  and  cars  in  Western  Canada.  Sparking  plugs 
entering  the  Dominion  are  dutiable  under  the  Canadian  Customs  tariff 
as  follows :  British  preferential  tariff,  15  per  cent.  ;  intermediate, 
25  per  cent.  ;  general,  27  i  per  cent.  It  is  said  that  there  are  several 
reliable  agents  in  Western  Canada  who  are  desirous  of  securing  the  agency 
for  a  sparking  plug  of  British  manufacture.  Mr.  Beale's  address  ia 
610,  Electric  Railway  Chambers,  Winnipeg. 

*  *  *         * 

A  "  World's  Market"  in  Paris. 

The  Federation  of  British  Industries  announces  that  it  has  undertaken 
the  direct  representation  for  Great  Britain  and  the  Dominions  of  the 
Paris  "  Marche  du  Monde."  The  idea  of  establishing  a  ''  World's 
Market "  in  Paris  was  conceived  in  1919,  and  we  leam  that  the  scheme 
has  now  come  very  close  to  realisation.  The  site  for  the  building  is  being 
cleared,  and  contracts  for  its  erection  have  been  placed.  Already  a  num- 
ber of  American,  French,  Italian  and  other  Continental,  as  well  as  some 
British  firms,  have  reserved  space  in  the  "  Marche  du  Monde"  when 
completed.  Briefly,  the  idea  of  the  promoters  is  to  systematise  and 
centralise  international  commerce  by  erecting  in  Paris  a  great  com- 
mercial centre,  in  which  the  manufactures  of  all  nations  can  be  per- 
manently exhibited  under  one  roof,  and  therefore  readily  accessible 
to  buyers  visiting  Paris.  It  will  enable  the  prospective  buyer  to  find 
the  firms  and  goods  he  wishes  to  see  congregated  under  one  roof  ;  to 
make  his  choice  from  the  products  of  many  countries,  with  a  fraction 
of  the  time,  energy  and  exj^ense  entailed  in  visiting  isolated  firms  scat- 
tered through  a  multitude  of  towns  in  a  dozen  different  countries. 
Conversely,  it  will  enable  the  manufacturer  not  only  to  reach  many  more 
buyers,  but  to  get  into  direct  touch  with  them,  and  at  the  same  time  to 
cut  duwn  his  expenses.  Furtherinformationmay  be  obtained  on  appli- 
cation to  the  "  Marche  du  Monde"  Exhibition  Section  of  the  Federation 
of  British  Industries,  39,  St.  James' s-street,  London,  S.W-l. 

*  *         *         * 

Developments  in  Australia. 

A  report  ])reparecl  by  Mr.  S.  W.  B.  McGregor,  H.M.  Senior  Trado 
Commissioner  in  Melbourne,  gives  some  statistics  of  the  princi4)al 
Australian  imports  and  exports  in  recent  years  and  some  useful  infoima- 
tion  concerning  industrial  developments.  The  farmers"  co-operative 
movement  is  becoming  increasingly  important  and  aims  at  the  purchase 
direct  from  overseas  manufacturers  of  all  machinery,  stores.  &c.  In 
regard  to  foreign  competition  with  the  United  Kingdom,  it  is'^tated  that 
a  number  of  American  firms,  inexperienced  in  overseas  trade,  have 
entered  the  Australian  market,  and  in  nuvny  cases  the  nu'thods  adopted 
have  not  been  satisfactory  to  Australian  firms.  On  the  other  hand, 
there  is  a  certain  push  and  enterprise  in  American  methods  which  apiJeala 
to  the  Australian,  and  which,  combined  with  gn^ater  exiK>riencc  in  over- 
seas trade,  may  render  that  country  a  serious  comjietitor.  It  apjjcars 
])robablc  that  future  American  competition  will  W  felt  nion^  j)articularly 
in  nuvchiiuM-y,  electrical  machinery  and  apparatus,  small  tools,  hardware^ 
nuxnufactured  metals,  motor-cars  and  lorries.  &c.  Japanese  nu'thods  of 
trade  and  (luality  of  goods  sujiplied  have  continued  to  b<^  unsatisfactory. 
It  is  i)robahle  tiuU  Japan  will  lose  the  bulk  of  her  import  trade  into 
Australia,  created  tluring  the  war  and  amounting  in  19  IS- 19  to  £8,203,725. 
The  war  has  given  a  great  stimulus  to  the  manufacturing  mdustries  of 
Australia.  Comparing  the  years  1913  and  1917.  the  numlvr  of  factories 
decreased  from  15.5.3()  to  15,179.  the  numlx^r  of  employees  decreased 
from  337.101  to  321,670.  but  the  horse-power  used  increased  from 
442,154  to  5(>().2()1.  The  total  value  of  (uitinU  iiuu^ased  from 
£i()l,5()0,7()3  to  £20()..3S(>.()46.  Thca>  have  Ummi  considerable  develop- 
ments sini'c  1917;  sever  d  new  works  have  been  erected  and  extensions 
of  existing  fact  »ries  carried  out.  but  the  resources  of  Australia  are  sa 
great  that  there  is  ample  room  for  the  eX])ansion  of  her  manufacturing 
intlustries  aiul  at  the  same  time  for  a  ga^at  incnvvse  m  her  requirements 
for  British  goods. 

In  the  various  States  of  the  (\uumonwealth.  but  more  ]>articularly  in 
New  South  Wales  and  ^'ictoria.  steps  an>  U-ing  taken  to  ilcvelop  water- 
])ower  resources,  utilise  brown  coal,  &c..  and  there  should  lx»  a  brisk 
demand  for  electrical  machinery,  motors,  cables  and  apparatus  for 
se\eral  years. 
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Electricity  Supply. 

AldkrShot  Urban  Council  have  received  sanction  to  borrow  £7,000 
for  new  feeders. 

Daktfoku  Urban  Council  have  received  sanction  to  a  loan  of  £12,106 
for  the  electricity  undertaking. 

ToNBKiUGE  Urban  Council  have  decided  to  adopt  electric  lighting  for 
all'the  dwellings  to  be  erected  under  the  housing  scheme. 

The  offer  of  the  Dumfries  Electricity  Supply  Company  for  street 
lighting  has  been  accepted  by  Maxwelltown  Town  Council. 

Blackburn  Council  has  entered  into  a  contract  with  Messrs.  Jos. 
Cort  (Darwen),  Ltd.,  for  wiring  the  municipal  hou.ses  in  Green-lane. 

Maidstone  Council  will  supply  electric  current  to  the  paper  mills  of 
Townsend,  Cook  &  Company  and  to  Pre-ston  Hall,  Aylesford,  in  Mailing 
Rural  area. 

BuKNLFA'  Council  have  received  sanction  to  borrow  £101,659  for  a 
3,000  kw.  set,  three  water-tube  boilers  and  other  plant  at  the  generating 
station. 

Rot'HUALE  Electricity  Committee  is  entering  into  an  agreement  to 
provide  additional  supplies  of  current  for  the  adjoining  area  of  Little- 
borough. 

PoRTiSHEAD  Urban  Council  have  consented  to  the  North  Somerset 
Electric  Supply  Company  changing  the  system  of  supply  from  direct  to 
alternating  current. 

The  Isle  of  Ely  County  Council  have  authorised  Peterborough  Cor- 
poration to  extend  its  electricity  s>ij)ply  area  to  the  parishes  of  Stan- 
ground  North,  Whittlesey  Rural  and  Whittlesey  Urban. 

Cannock  Urban  Council,  which  proposes  to  obtain  a  bulk  supply  of 
electricity  from  a  neighbouring  authority,  has  sent  out  between  500  and 
600  circulars  to  local  traders  and  residents  in  order  to  ascertain  the 
probable  demand  for  power  and  lighting. 

Croydon  Corporation  has  decided  to  apply  the  new  schedule  of  in- 
creased salaries  for  the  technical  staff  at  the  electricity  undertaking  as 
from  June  I  last.  The  effect  of  the  new  scale  is  to  increase  the  total  of 
the  salaries  from  £5,922  per  annum  to  £7,188. 

Montgomery  Council  has  been  negotiating  with  an  engineer  for  the 
erection  of  electricity  works,  but  the  scheme  has  fallen  through,  owing  to 
difficulties  in  connection  with  the  raising  of  capital.  A  motion  to  adopt 
a  municipal  scheme  was  rejected  by  the  Mayor's  casting  vote. 

Leith  Town  Council  has  accepted  the  Whitley  award  as  to  the  salaries 
of  officials,  and  the  electrical  engineer  (Mr.  A.  P.  Rutherford)  will,  in 
futiire,  get  £891.  4s.  per  year,  instead  of  £630,  and  the  tramways  manager 
(Mr.  F.  A.  Fitzpayne),  £818.  14s.,  compared  with  £570  at  present. 

A  Local  Government  Board  inquiry  was  held  at  Portrus'h  on  Friday 
■  last  into  the  application  of  the  Urban  Council  for  sanction  to  borrow  a 
sum  of  £15,000  for  the  purpose  of  erecting  electricity  supply  works. 
Evidence  was  given  by  Mr.  W.  Pleasance,  A.M.I.E.E.,  consulting  engi- 
neer, and  a  representative  of  the  Dhu  Varren  residents  urged  the  imme- 
diate inclusion  of  that  district  in  the  electric  lighting  area. 

Hamilton  Corporation  has  decided  to  revise  its  agreement  with 
Edmundson's  Electricity  Corporation  for  the  maintenance  of  the  elec- 
tricity undertaking.  The  comjiany  will  pay  an  increased  rate  of 
interest  and  sinking  fund  (8.V  instead  of  (i^  per  cent.)  for  the  money 
(£4,000)  expended  since  June,  1914,  but  it  will  be  permitted  to  increase 
the  maximum  price  to  that  named  in  the  original  Provsional  Order. 

A  conference  of  representatives  of  the  electricity  undertakings  in  the 
West  Riding  (Aire  and  Calder)  Electricity  District  was  h?Id  at 
Bradford  last  week,  Mr.  Wilfred  Turner,  chairman  of  the  Bradford 
Electricity  Committee,  presiding.  All  the  authorities  invited  to  attend 
were,  with  the  exception  of  one  or  two  of  the  smaller  authorities,  repre- 
sented, including  Barnsley,  Batlcy,  Mradford,  Dewsbury,  Elland,  Halifax, 
Hebden  Bridge,  Heckmondwike,  Hohntirtli,  Honley,  Huddersfield,  Ilkley, 
Keighley,  Tweeds,  Morley,  Shipley,  Spenborough,  Todmordcn  and  Wake- 
field. It  was  decided  to  prepare  a  scheme  for  the  district,  and  a  sub- 
committee of  eight  was  appointed  to  prepare  a  draft. 

In  presenting  the  report  of  the  Electricity  Committee  to  Torquay' 
Corporation  last  week,  Mr.  J.  Taylor  said  the  committee  found  it  impos- 
sible to  carry  on  with  the  Whitley  Council.  Awards  were  coming  along 
/  so  fast  that  they  did  not  know  how  to  deal  with  them.  If  the  men's 
unions  were  not  satisfied  they  could  tell  them  to  take  their  men  away  ; 
the  people  of  Torquay  would  have  electricity  all  the  same.  The  time 
had  come  when  the  Council  must  take  a  firm  stand  on  the  wages  question. 
The  Council  has,  therefore,  decided  to  withdraw  from  membership  of 
the  Whitley  Council  so  far  as  the  electricity  undertaking  is  concerned. 

The  following  increases  of  salary  were  granted  :  Mr.  G.  B.  Dent, 
station  superintendrnt,  from  £250  to  £310  per  annum  ;  Mr.  A.  J.  Warimi. 
main  engineer,  £250  to  £300  ;  three  charge  engineers,  £220  to  £250  ; 
one  junior  engineer,  £195  to  £225. 

An  inquiry  was  held  at  Kingston-on-Thames  last  week  ii\to  the 
.  application  of  the  Corporation  for  sanction  to  bcuTow  £15,200  for  the 
electric  supply  department.  Part  of  the  money  is  required  for  chain- 
grate  stokers  and  £9,200  is  to  be  spent  iii  laying  high  and  low  tension 
mams  in  the  heart  of  the  town  for  sup[)lying  current  on  the  three-phase 
system,  including  the  cost  of  converting  consumei-s'  plant.  It  was  ex- 
plained that  there  would  be  a  transformer  station  close  to  the  works 
and  pillars  for  transforming  puriioses  en  route.  The  Electricity  Com- 
missioners have  been  asked  to  sanction  the  introduction  of  the  three- 
phase  system. 


Some  of  the  local  authorities  in  North  Wales  are  dijiappointe*!  at  the 
inclusion  of  Chester  and  Crewe  in  the  North  Wale.s  &.  Chkstek  Elbc- 
TRiciTY  District.  Speaking  at  the  meeting  of  the  Angle.sey  County 
Council  last  week,  Mr.  H.  R.  Davie.s  said  it  was  es-sential  that  Nortlk 
Wales  should  have  some  safeguard.  It  was  no  use  attempting  to  oppoee 
the  scheme,  but  they  must  see  that  their  rural  diiitritts  should  be  so  iale- 
guarded  that  should  they  develop  industries  in  future,  ek-ctrie  power  and 
light  from  the  area  centre  should  be  available  for  them  on  reasonable 
terms.  It  was,  therefore,  flecifled  to  ask  the  County  Councils  of  Nortb 
Wain  to  send  delegates  to  a  conference  to  see  what  could  be  done  to 
safeguard  the  interests  of  North  Wales.  Anglesey  County  Council  i» 
willing  to  contribute  towards  the  ci^t  of  engaging  legal  and  engineering 
experts. 

A  curious,  though  somewhat  serious,  position  has  arisen  at  Oldham 
owing  to  the  refusal  by  members  of  the  local  branch  of  the  E.  T.  U.  to 
connect  up  any  work  done  by  either  plumbers  or  non-unionists.  The 
Electricity  Committee  has  received  complaints  from  persons  who  want  a 
supply  of  current.  Several  consumers  have  been  waiting  for  a  supply 
of  current  since  March,  and  at  least  one  has  been  without  light  for  .some 
weeks  becau.se  he  took  down  his  gas  fittings  on  the  promise  of  being 
connected  to  the  sujjply  main. 

In  explanation  of  the  position  the  Major  stated  last  week  that  quite  » 
number  of  new  firms  had  been  established  in  the  town  and  37  hooaes 
had  been  wired  by  various  electricians,  who,  accortling  to  the  Union, 
were  employing  non-union  labour.  Some  of  the  installations  had  been 
put  in  by  plumbers  who  were  not  authorised  and  some  by  non-unionists. 
The  men  were  strongly  against  connecting  anyone  who  had  had  the  work 
done  by  such  men.  Out  of  the  37  cases  involved  there  was  a  prospect  of 
at  least  27  being  connected  within  a  reasonable  time.  It  was  rather  a 
delicate  matter  and  the  committee  seemed  to  be  in  an  awkward  position- 
The  union  men  also  took  up  the  standpoint  that  some  of  the  employers 
had  not  the  necessary  knowledge  of  the  work  and  they  ought  not  to  be 
called  upon  to  connect,  but  he  (the  Mayor)  considered  they  should  dictate 
who  should  or  should  not  enter  the  electrical  trade,  and  if  a  man  employed 
trade  union  labour  they  ought  to  work  along  with  him.  Event^ially 
the  Mayor,  the  vice-chairman  and  the  engineer  were  appointed  a  sub- 
committee to  see  the  local  union  on  the  matter. 

Last  week  Manchester  City  Council  decided  to  enter  into  a  sevea 
years'  agreement  with  Mr.  S.  L.  Pearce,  engineer  and  manager  of  the 
electricity  department,  and  he  will  receive,  in  addition  to  a  regular 
salary  of  £2,500  per  annum,  a^yearly  sum  of  £1,000  for  special  service* 
as  consulting  engineer. 

Aid.  DagrTall  explained  that  the  arrangement  would  be  reconsiderwi  • 
at  the  end  of  the  seven  years,  and  that  the  £1,000  extm  payment  for  each 
year  did  not  carry  with  it  any  supera,nnuation  rights.  Mr.  Pearce  was 
appointed  chief  engineer  in  1903,  and  the  output  in  the  intervening 
period  had  increased  about  six  times,  whilst  during  the  whole  of  that 
time  the  electricity  undertaking  had  not  cost  the  ratepayers  one  penny. 
The  electricity  committee  considered  that  he  should  b^  retained  to  carry 
out  the  work  of  the  Barton  Station,  upon  which  he  had  spent  many 
months  of  work,  and  he  (Aid.  Da^nall)  thought  the  committee's  recom- 
mendation a  business-like  i^roposition. 

The  accounts  of  Manchester  Electricity  Department  for  the  year 
ended  March  31  show,  revenue  £1,197,199  (compared  with_£lX>6.529  in 
previous  year)  and  working  expenses  were  £765.357  (£«v40,7(t4),  leaving 
a  balance  of  £431,842  (£2ti5,825).  Interest  required  £93.262  (£So.S16). 
sinking  fund  £153,216  (t  145,076)  and  instalment  of  loan  repaid  £8.145 
(£7,925).  The  sum  of  £30,211  (£29,997)  has  been  placed  (as  a  normal 
contribution)  to  renewals  suspense  account,  and  £19,660  in  respect^of 
part  cost  of  war  emergency  renewals,  while  income-tax  requiretl  £39,714 
(£34,413),  the  net  result  being  a  profit  of  £87,634  (againsl  a  deficit  o£ 
£37,402).  Maximum  supply  demanded,  excluding  supply  from  batte-rie«, 
was  82  150  kw.  (65,050  kw.).  The  Kelvins  generated  were  241,776,060 
(235.258.030)  and  sold  182,419,070  (184,675.190). 

The  Electricity  Committee  states  that  at  the  Stuart-stivet  Staiioa 
Messrs.  Babcock'&  Wilcox  have  completed  the  installation  of  the  third 
and  fourth  water-tube  boilers,  and  j.  further  contract  for  two  simiUr 
boilers  has  been  placed  with  the  same  firm  for  ervvtion  in  the  spring  of 
1921.  Messrs.  Richanlson,  Westsarth  &  Co..  in  conjunction  with  their 
sub-contractors  (the  Metropolitan-Vickers  Electrical  Co.),  have  com- 
pleted the  contract  for  the  installation  of  a  25,lKH)  kw.  turbo-alternator 
and  condensing  i)lant.  and  this  set  was  put  into  commission  in  December, 
1919.  A  contract  has  been  placed  with  the  Metropolitan- Viokers  Elec- 
trical Co.  in  conjunction  with  the  English  Electric  Co..  for  a  6.500  kw. 
turbo-alternator  for  delivery  in  Septemlx^r  next,  and  a  further  contract 
has  been  let  to  Messrs.  Richardson.  Westgarth  &  Co.  ^with  Messrs.  C.  A. 
Parsons  &  Co.)  for  an  8.000/10,000  kw.  turbo-altcmator  and  condensing 
plant  for  delivery  by  June,  1921 .  For  the  Barton  Station  contracts  have 
been  placed  wit li  the  Metropolitan-Vickers  Electrical  Co.  for  two  25,000 
kw  turbo-alternators  ;  Richanisons.  Westgarth  &  Co..  for  two  con- 
densing plants  ;  Balx-ock  &  Wilcox  for  four  100  '120,000  lb.  water-tube 
boilers?  and  W.  J.  Jenkins  &  Co.  for  coal  and  coke  conveyors.  Imixir- 
tant  extensions  have  been  carried  out  during  the  year  at  Dickinson-streefc 
(2,400  kw.  motor  converter),  Oldham-road  ^  1,050  kw.  rotary  converterV, 
Polyszon  (1,050  kw.  rotary)  and  Bemictt-stivet  (1.050  kw.  rotary  con- 
vertc"-).  Further  contracts  have  been  placed  with  Bruce  Peebles  &  Co. 
and  the  :iIetropolitan-Vickers  Electrical  Co.  for  two  1.5(K)  kw.  motor 
convcrtei-s  and  one  2.000  kw.  motor  generator  for  Dickinson-street;, 
two  1,600  kw.  motor  converters  for  Moss  Side:  one  1,500  kw.  motor 
converter  for  Withy  Grove  :  one  1.500  kw.  motor  converter  for  Knot^ 
Hill ;  and  two  1,500  kw.  motor  oorverters  for  Sherbome-street. 
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Ellectric  Traction. 

Fast  Ham  Council  has  been  authorised  to  borrow  £8.373  for  equij  - 
ments  for  10  ntw  tramcars. 

St,  Helens  Tramway  Committe?  ha?  decided  to  lease  the  tramway 
from  the  Brooks  Bridge  to  the  King's  Arms  to  Liverpool  Corporation. 

'Dakusgton  Corporation  has  resolved  tt>  postpone  the  projiosed 
'extension  of  the  tramway  route  from  Market -i)la3e  to  Bank  Top. 

SctJTHAMPTON  Council  has  increased  the  salary  of  the  tramway  manage^ 
and  engineer  (Mr.  Dobson)  from  £700  to  £900  a  year,  rising  by  two  annual 
increments  to  £1,C00. 

The    JOIXT    IXLUSTRIAL    C',)fXCIL    OF    THE    TRAMWAY    IXDUt^TKY     has 

■agreed  to  the  re-grading  of  tiie  Kotherham  tramways,  and  the  basic 
:rate  of  the  employees'  wages  will  be  increased  by  a  halfjJenny  per  hour 
.from  March  29  last. 

•  The  Laxarkshirb  Tramways  Company  has  completed  the  purchase 
of  the  County  Council's  tramway  line  between  New  Stevenston,  Bel  shill 
.and  UddingstoiL  The  company  has  paid  £30,489  15s.  9d.,  or  one-half 
of  the  sum  expended  by  the  Council  on  the  undertaking,  the  remaining 
Jialf  being  due  on  May  15  next. 

Glasgow  Corporation  is  recommended  by  the  Special  Committee  on 
wages  to  refuse  the  recent  application  of  the  Municipal  Employees' 
Association  for  an  increase  of  lUs.  per  week  for  all  workers  in  the  traffic 
section  of  the  Tramways  Department.  The  present  maximum  is  £3  18s. 
and  the  minimum  £3  iOs.  per  week. 

Hull  Corporation  has  agr.cd  to  a  recommendation  to  jiermit  old-age 

pensioners  |to    travel  free  on    the    tramcars    between    9.30    a.m.    and 

4  p.m.   and  after  7  p.m.      Mr.  E.  S.  Eayner,  the  manager,  estimates 

that  there  are  5,(C0  old-age  pensioners  in  the  city,  and  allowing  three 

.  return  journeys  per  weak  for  each,  the  cost  would  be  £i0,4C0  per  year. 

The  skilled  men,  including  member?  of  the  E.T.U.,  employed  at  the 
iHylton-road  repair  shops  Suxderlaxd,  have  b^en  on  strike  for  some 
■itime  in  order  to  enforce  their  demand  for  12  days'  annual  holiday  with 
pay.  The  Highways  Department  of  the  Corporation  hal  already 
granted  the  concession  to  their  skilled  employees,  and  a  special  com- 
mittee DOW  recommend,  as  a  compromise,  an  annual  holiday  of  seven 
days  with  pay. 

Bradford  Corporation  has  adjourned  the  consideration  of  a  revised 
scale  of.  tramway  fares.  For  the  present  year  there  was  a  surplus  of 
£44,828,  out  of  \vhich  £30,C0O  was  to  be  devoted  to  relief  of  rates.  The 
,  probable  expenditure  on  renewals  for  the  next  five  years  is  estimated  at 
£L222,CC0,  and  therefore  increased  fares  are  necessary,  especially  as 
the  Tramways  Committee  anticipate  a  deficiency  of  £02,2C0  next  year 
on  the  present  basis. 

According  to  the  arbitrator's  award,  the  Middlesbrough,  Stockton 

and  Thoi'.naby  Corporations  will  have  to  pay  £390,455  14s.  Id.  to  the 
Imperial  Tramways  Company  for  the  Tees-side  tramways,  in  addition 
to  a  sum  for  stores  as  valued  at  the  date  of  transfer.     The  Corporations 

.  must  also  pay  the  cost  of  the  reference  and  of  the  award.  The  total  sum 
expended  on  capital  account  was  £282,948.  The  company's  claim  was 
£563,340,  and  the  Corporations  offered  £281,7("U). 

Councillor  E.  Turner,  chairman  of  the  Middlesbrough  Tramways  Com- 
mittee, states  that  as  soon  as  the  Corjiorations  obtain  possession  of  the 

•  system  the  Middlesbrough  service  will  bj  increased  by  running  additional 
cars  of  the  latest  ty])c.  New  'bus  routes  would  bo  established  and 
various  tramway  extensions  embarked  on. 

The  lightning  strike  of  Brighton  tramway  employees,  which  took 

.place  on  the  (ith  inst.  and  lasted  four  days,  has  been  settled.  The  cause 
of  the  strike  was  the  grading  of  the  undertaking  for  wage  purposes  by 

;  the  Industrial  ( 'ouncil.      Brighton  was  put  in  Grade  2,  while  Bournemouth 

.and  Protsmouth  are  in  Grade  I,  which  gives  the  employees  an  extra 
Is.  a  week.     The  Corjioration  ))ro])oscd  to  refer  the  dis])ute  as  to  grading 

,to  a  special  meeting  of  the  District  Council  on  condition  that  the  men 
returned  to  work  at  once.  This  i)ro])()sal  was  refused  and  the  drivers 
and  conductors  demanded  an  unconditional  undertaking  to  be  placed  in 
Grade   1.     Ultimately  the  Committee   ofiercd   to  consider  the  grading 

.question  on  its  merits  and  this  was  acce])tcd  by  the  men.  The  National 
Industrial  C(juncil  has  intimated  that  though  the  decision  of  the  District 
Council  was  correct  in  i)rinciple  the  Corporation  would  be  justified  in 

..dealing  with  the  claim  ujjon  s))ecial  local  considerations. 

An  imjjortant  statement  regarding  tramway  track  reconstruction  and 

.fares  was  made  at  last  week's  meeting  of  Livhrpool  Corporation  by  Mr. 

,r.  C.  Wilson.        He  said  the  reduced  e.stinuitc  for  renewing  19  miles  of 

.  track  (work  considered  essential  this  year)  and  other  things  amounted 
to  £318,197,  and  he  estimated  that  this  year  they  would  be  spending  over 
£31O,0('.O  on  the  track.  On  the  reserve  "and  renewals  fund  they  exiwcted 
a  total  expenditure  before  the  end  of  the  year  of  £3iU,250,  aiid,  as  thev 
had  now  only  £284,(,(  0  in  the  fund,  they  were  overspending  by  £25.9(0. 
In  order  to  i)ro\  idc  a  fund  sufficient  ti)  cover  the  cost  of  renewals  and 
depreciation  a  sum  c(|ual  to  3d.  per  car  mile  (|d.  per  pas.scngcr)  must 
be  set  on  one  side,  for  if  the  money  was  not  got  in  fares  it  would  nu-an 
pretty  nearly  Is.  in  the  £  on  the  rates.     There  was  now  no  margin  of 

ireciepts  over  exi)en(litin-e,  and  they  were  carrying  people  at  a  loss.  They 
estimated  they  wo\ild  have  to  s])end  £l,2iM).(',(H)  in  the  next  five  years  oil 
the  track  and  rolling  .stock.  The  undertaking  was  a  losing  concern  and 
the  travelling  public  should  pay  for  their  rides. 

Aid.  Hohinson  suggested  that  the  res])onsibility  for  the  linancial  chaos 
of  the   tramways  was  due   to  the   pra  Wvv  ol' alloiat ing  ])rotits  for  the 

.Jillcyiation  of  rates,  instead  of  i)utting  more  to  renewals  and  reserve. 


Imperial  and  Foreign  Notes. 

In  his  report  on  the  Electrical  Engineering  Branch  of  the  New 
South  Wales  Public  Works  Dep.vrtment  for  the  pastyear.Mr.W' .  Corin, 
chief  electrical  engineer,  states  that  contracts  for  elec-trical  machinery 
let  early  in  19i()  are  still  uncompleted.  Lists  are  given  of  surveys  made 
since  1914  of  rivers  in  connection  with  15  different  hydro-electric  pro- 
jects, of  numerous  river  gauging  stations  established  primarily  for  power 
l)urposes,  and  of  the  power  to  be  obtained  on  various  rivers  ranging  from 
145.CC0  H.p.  on  the  Snowy  and  80,000  h.p.  on  the  Clarence,  to  335  h.p. 
at  Jerusalem  Creek.  Some  information  is  given  as  to  the  possibilities 
of  the  various  scheme?.  On  the  recommendation  of  Mr.  Corin  and  Mr.  de 
Burgh,  who  advised  that  consideration  should  first  be  given  to  the 
Burrinjuck  and  to  the  Gilmore  Creek  and  Nymboida  schemes,  as  they 
could  supply  electricity  for  pumping,  power  and  lighting  in  the  towns 
of  the  south-eastern  tablelands  and  adjacent  irrigation  areas,  a  bill  has 
been  prepared  to  cover  the  initial  works,  which  include  duplicate  2,500-kw 
sets  for  Burrinjuck,  and  three  4C0-kw.  sets  for  the  Nymboida.  It  will  be 
jiossible  to  connect  the  Port  Kembla  power  station,  via  Moss  Vale  and 
Goulburn,  with  the  Burrinjuck  development,  so  that  in  years  when  water- 
]>ower  is  most  abundant  maximum  use  may  be  made  of  hydro-electric 
power,  thereby  affecting  a  saving  of  coal  at  Port  Kembla.  Mr.  Corin 
also  thinks  it  advisable  to  connect  up  with  the  Railway  Commissioners' 
])ower  stations,  ior  which  frequency  changers  would  be  used,  and  to  have  * 
State  transmission  system  from  which  a  wholesale  supply  of  power  could 
be  furnished  to  all  municipalities  or  other  j^ublic  bodies  within  its  reach. 
Particulars  are  also  given  of  minor  hydro-electric  projects,  and  of  muni- 
cipal electricity  sciiemes.  Inregard  to  t'ne  Port  Kembla  undertaking  the 
■two  1,5G0  kw.  steam  turbo-alternators,  to  replace  the  sets  taken  over  for 
war  purposes,  were  only  ready  for  shipment  at  the  date  of  the  Report. 
The  motors  connected  aggregate  about  1,800  kw.,  and  the  maximum  load 
was  560  k.v.a. 

Various  municipal  and  other  schemes  for  the  development  of  elec- 
tricity supply  are  being  projected,  and  among  recent  projects  are  the 
following :  WaN(;anui  Borough  Council  recently  decided  to  borrow 
£250,000  for  the  erection  of  hj'dro-electric  works  at  the  source  of  the 
Wangashu  River,  about  30  miles  from  Wanganui.  Interim  report.s  indi- 
cated that  the  source  would  give  2,600  h.p.,  but  it  is  now  stated  that  by 
the  constructing  of  a  dam  on  the  river  6,000  h.p.  can  be  secured.  The 
scheme  provides  for  a  submerged  power  station  in  the  dam,  which  is  said 
to  be  the  first  of  its  kind  in  the  British  Empire. 

The  Swedish  Government  has  allocated  a  sum  of  23,000,000  crowns 
for  the  Electrification  of  Stockham — Goteborg  Railway.  This 
is  the  preliminary  to  the  electrificationof  the  whole  of  the  State  Railways- 

The  local  authorities  of  the  Seine  Department  have  approved  the 
jiroposal  to  repurchase  a  number  of  local  omnibus  and  tramway  con- 
cessions, including  the  following  tramways  : — Seine  Deiiartment,  South 
Paris,  East  Paris,  Left  Bank  of  Seine  and  Nogeant. 

In  order  to  provide  independent  telephone  communication  the  German 
Government  has  laid  a  cable  between  E.  Prussia  (Tenkitten)  and  the 
Pomeranian  Coast  (Lebal),  a  distance  of  about  170  kilometres.  It  is 
claimed  that  this  is  the  biggest  telephone  cable  in  the  world. 

Under  an  amending  Law,  which  came  into  operation  on  April  1, 
specifying  municipal  (octroi)  taxes  payable  upon  articles  imported 
into  Greece,  the  following  goods  are  subject  to  taxation  at  the  rates 
mentioned  :  Telegraph  wires,  10  drachma  per  100  okes  (£1.17s.  "d.  jJor 
cwt.)  ;  copper  and  brass  wire,  20  dr.  per  100  okes  (£3.  5s.  2d.  \^r  cwt.)  : 
dj'namos  and  insei^arable  accessories,  5  dr.  per  ICO  okes  ( 18s.  9d.  per  cwt. )  j 
rails,  points,  &c.,  for  railways,  3  dr.  per  100  okes  (lis.  3cL  per  cwt.). 

The  United  Stat?s  Govermnent  has  prevented  the  Western  Union 
Telegraph  Company  from  completing  the  work  of  laymg  a  sibm.\rine 
cable  between  B.vrbados  and  Miami  (Florida)  owing  to  a  dispute  as  to 
landing  rights.  The  cable,  which  was  being  laid  by  the  cable  ship 
'■  Colonia  ■  (owned  by  the  Tclcgrai)h  Construction  &  Maintenance 
Comjmny),  would  connect  with  the  British  cable  from  Barbados  to 
South  America.  The  Government's  action  has  been  taken  in  order  to 
l)revent  the  landing  of  the  cable  before  the  meeting  of  the  International 
('ommunications  Congress  at  Washuigton  on  Sept.  15.  The  Western 
Union  Com])any  had  applied  for  jiermission  to  land  tiie  cabk^  on  the 
l"'lori(la  coast,  ])en(ling  determination  by  the  State  Department  as  to 
vilicthcr  the  terms  of  its  contract  with  the  British  comjiany  would  not 
further  extend  the  alleged  British  monopoly  of  cable  rights  in  Brazilian 
waters.  The  c<)ntrover.sy  is  really  one  between  the  Western  Union 
Company  and  th,>  Stsyte  Depart nuMit. 

Educational. 

Tile  scliool  of  niblxM-  technology  has  been  re-established  at  the 
XournKRN  i*oLvri;i  iiNic  Institute  (HoUoway.  London),  and  it  will  be 
under  the  direction  of  Dr.  P.  Shidrowitz.  Day  and  evening  classes  will 
be  held  din'ing  the  forthcoming  session. 

Sir  Janu>s  Benjamin  Ball,  chief  engineer  of  the  L.B.  &  S.C.  Railway, 
])resented  the  certificates  to  students  of  the  Crystal  Palace  School  of 
Enginkkring  last  week.  He  urged  students  to  cultivate  the  power 
of  observation,  to  think  with  their  eyes  as  well  as  their  brains.  He 
(<li(>ved  that  wc  were  on  the  eve  of  great  developments  in  all  branches  of 
enginecnng.  It  wasu])tothe  engineer  todevise  methods  for  the  mechan- 
ical handling  of  materials  to  overcome  the  heavy  cost  of  labour.  The 
railways  had  got  to  ])ay.  an<l  in  railway  engineering  tliere  was  a  great 
field  (>pcn  foi-  lu'ains  and  enei>i,v. 
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Miscellaneous. 

The  n^xt  Bkithh  Industrie-!  Faik  will  \>-  held  between  Feb.  21  and 
March  4,  1921,  at  the  White  City. 

The  Home  Secretary  has  made  Okxkkai,  Rkcjui.ation'S  under  see.  80 
of  the  Coal  Mixes  Act,  1911,  to  ai)ply  to  all  mines,  and  relating  to  pre- 
cautions against  coal  dust  and  spontaneous  combustion  of  coal,  addi- 
tional provisions  as  to  rescue,  the  use  of  electricity  on  the  surface,  &c. 

From  figures  given  by  the  Postmaster-General  in  answer  to  a  question 
in  Parliament,  we  learn  that  tlic  number  of  telephones  per  100  of  the 
population  is  approximatciv  as  follows  :  United  Kingdom  (in  1919),  2-0  ; 
Norway  (1917),  4-4  ;  Sweden  (1919),  ()-4  ;  France  (1919),  1-0  ;  Germany 
(1914)," 2-2  ;    Italy  (1919),  u-3  ;    and  United  States  (1919),  13-6. 

BuRXLEY  AXD  DISTRICT  BuiUling  Employers'  Association  has  .sug- 
gested to  the  Electricity  Committee  that  the  Corporation  should  obtain 
l)owers  to  examine  the  qualifications  of  electricians  and  others  under- 
taking electrical  work  in  the  town,  so  as  to  prevent  unqualified  and 
unskilled  persons  doing  the  work.  The  Committee,  however,  recommend 
that  no  action  be  taken,  as  the  Corjjoration  can  refu.se  a  supply  where  the 
lines,  fittings  and  a])i)aratus  are  not  in  good  condition. 

An  iXQi-EST  was  held  at  Redcar  on  the  4th  inst.  on  Harry  Martin,  a 
plater's  helper,  who  was  killed  by  an  electric  shock  at  the  Warrenby 
Steelworks.  Deceased  and  a  boilersmith  were  completing  repairs  to  an 
electric  crane,  and  instead  of  asking  the  electrician,  Martin  inquired  of  a 
fitter  in  the  driver's  cab  if  the  switches  were  out.  All  those  in  the  cab 
were  off  and  the  fitter,  thinking  that  these  cut  off  the  current  from  the 
whole  crane,  replied  "  Yes."  •  A  switch  on  the  top  of  the  crane  was  on, 
and  almost  immediately  Martin  collapsed.  The  Coroner,  in  returning  a 
verdict  of  "  Accidental  death,"  said  deceased  was  slightly  to  blame  for 
not  having  found  a  responsible  man  before  beginning  work. 

The  Anxual  Outixg  of  the  employees  of  Thos.  Firth  &  Sons,  Ltd., 
the  well-known  Sheffield  steel  manufacturers,  took  place  during  the 
August  Bank  Holiday  week.  The  firm  have  always  taken  the  keenest 
interest  in  the  welfare  of  their  workpeojjle  and  have  for  many  years 
assisted  them  to  spend  a  day  either  at  the  seaside  or  in  the  country. 
On  this  occasion  a  democratic  vote  was  taken,  and  it  was  decided  to 
travel  to  Matlock  Bath  by  road.  Over  1,000  people  were  carried, 
necessitating  a  fleet  of  more  than  40  large  motor  coaches,  so  large  a 
number  that  the  police  ordered  it  to  proceed  to  Matlock  in  two  sections 
and  by  different  routes.  A  thoroughly  enjoyable  day  was  sjient,  typical 
of  the  excellent  relations  which  have  always  prevailed  between  the  firm 
and  its  employees. 

On  Aug.  4  the  Royal  Assext  was  read  to  the  following  new  Acts  of 
Parliament :  Airdrie  and  Coatbridge  Tramways  Order  Confirmation. 
Dunfermline  and  District  Tranwvays  Order  Confirmation,  Tramways 
.  Orders  Confirmation,  Swansea  Corporation,  Wrexham  District  Tram- 
ways, St.  Anne's-on-the-Sea  Urban  District  Council,  Gelligaer  Urban 
District  Counc  I,  Bootle  Corporation,  Bridlington  Corporation,  Notting- 
ham C!orporation,  Pontyi)ridd  Urban  District  Council,  Portsmouth 
Corporation,  Rhondda  Urban  District  Council,  Wolverhampton  Cor- 
poration, Halifax  Corporation,  Leigh  Corporation,  Central  London  and 
Metropolitan  District  Railway  Companies  (Works),  Blackpool  Improve- 
ment, Hastings  Tramways,  Edinburgh  Boundaries  Extension  and  Tram- 
ways, Coventry  Corjjoration,  London  County  Council  (General  Powers), 
Lowestoft  Corporation,  Slieffield  Corporation,  Southampton  Corporation, 
Manchester  Corporation,  Derwent  Valley,  Calver  &  Bakewell  Railway. 

We  have  received  from  the  publishers  a  copy  of  "  Who's  Who  in 
Engineering,"  edited  by  Mr.  John  E.  Sears,  C.B.E.  This  is  the  sort  of 
book  that  every  editor  likes  to  have.  It  forms  a  useful  kind  of  memory 
on  paper,  and  enables  him  to  check  dates  and  biographical  details  when 
it  comes  to  writing  obituaries  of  famous  men,  or  discovering  exactly 
where  it  was  the  less  famous  went  to  school.  Unfortunately,  the  1920-1 
edition  is  by  no  means  all  it  should  be,  and  we  sincerely  hope  it  will 
improve.  At  present  it  is  chiefly  remarkable  for  those  it  includes,  and 
more  remarkable  for  tho.se  it  leaves  out.  For  instance,  neither  the 
President,  the  President-elect  nor  the  immediate  past-president  of  the 
Institution  of  Electrical  Engineers,  or  the  Chief  Electricity  Commissioner 
find  a  place  !  Such  omissions  can,  however,  be  easily  rectified,  and  we 
hope  that  no  time  will  be  lost  in  doing  so  before  the  next  edition. 

Mr.  S.  J.  Peachey,  of  the  Manchester  College  of  Technology,  has  recently 
discovered  a  New  Process  for  Vulcaxisixo  Rubber.  It  is  claimed 
that  the  process  is  a  true  vulcanisation  (as  distinct  from  the  sulphur 
chloride  treatment),  and  yields  a  product  entirely  comparable  with  that 
obtained  from  the  Goodyear  process.  It  eliminates  the  use  of  heat,  and 
to  a  great  extent  the  use  of  mechanical  pressure.  It  employs  two  gases, 
both  of  which  can  be  produced  on  a  large  scale  at  a  cheap  rate.  It  is 
rapid  and  simple,  and  the  manufacturer  can  employ  organic  filling  agents 
such  as  leather  waste,  sawdust,  shoddy  waste,  &c.,  which  cannot  be  used 
with  the  hot  process.  In  this  manner  a  number  of  cheap  and  highly- 
durable  materials  may  be  fabricated  from  the  various  wastes,  and  em- 
I)loyed  as  floor  and  wall  coverings,  boot  and  shoe  manufacture  and  other 
pur])0i?es.  In  addition,  coal  tar  dyestuffs,  and  even  natural  dyes,  which, 
with  a  few  exceptions,  are  destroyed  by  the  "hot  cure,"  can  be  introduced 
into  mixings  to  be  cured  by  the  new  process,  and  delicate  tints  and 
shades,  hitherto  unobtainable,  are  produced.  Already  some  samples 
of  daintily  coloured  floor  coverings,  fancy  leathers  and  felts  have 
been  produced  in  the  laboratory,  the  appearance  and  finish 
of  which  are  said  to  be  excellent.  Several  pairs  of  boots  have  been 
soled  with  leather  reformed  from  waste  by  the  new  process,  which  can 
be  extended  to  the  vulcanisation  of  rubber  in  solution.     If  a  solution  of 


rubber  in  benzole  or  naphtha  be  saturated  or  partly  saturated  with 
hydrogen  sulphide  and  mixed  with  a  Holution  of  sulphur  dioxide  in  the 
sam-  solvent,  the  liquid  sets  in  a  few  racmentH  to  a  stiff  jelly,  and  OQ 
eliminating  the  solvent  by  evaporation  a  fully  vulcanised  rubber  is 
obtained.  The  xim;  of  the  mixed  solution.s  for  pffj'lucing  perfectly 
vulcaniwd  seams  and  joints  has  proved  highly  satisfactory  in  practice, 
and  inner  tubas,  repaired  in  a  few  moment.')  by  the  new  pnxeM,  have  an 
excellent  life. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  countn.'  (a)  during  -Tune, 
1920,  and  {h)  the  aggregate  figures  from  Jan.  1  to  June  'tO,  with  in- 
crease or  decrease  compared  with  corresponding  periofls  of  1919  :  — 

Electrical  machinery,  («)  £9.5.0f)8  (increase  £43,313),  (6)  £49i*,0.33  (in- 
crease £210,971) ;  telegraph  and  t-.'lei>hone  cables,  submarine,  i(i)  nil,  <h) 
£.50. (increase  £oO)  ;  other  than  submarine,  («)  £1,17.5  (increase  £704>), 
{b)  £3,033  (decrease  £4,220)  ;  telegraph  and  t^-lephone  apparatu.s, 
{a)  £14,5.33  (decrease  £23,178),  {h)  £70,010  (decrease  £<>.5,.590)  ;  other 
electrical  wires  and  cables,  rublx-r  insulated,  (a)  £182  (increase  £182), 
(h)  £11,104  (increase  £8,1.38);  with  other  in.sulations,  («)  £11,272  (in- 
crease £11,272),  (6)  £45,782  (increase  £30,779);  carbons,  I'l)  £7,233 
(increase  £(5,002),  {h)  £00,305  (increase  £40,221) ;  glow  lamps,  («)  £2,4<J3 
(decrease  £13, .395),  (h)  £19,353  (decrease  £1 85,943) ;  arc  lamps  and  electric 
searchlights,  (a)  £32 1'( increase  £.321),  (6)  £2,84r)  (increase  £2.840) ;  parts  of 
arc  lamps  and  searchlights  (other  than  carbons),  (a)  £422  (decrease 
£2,775),  (h)  £0,001  (decrease  £30,003) ;  batteries,  (n)  £5.288  (decrease 
£1,701),  (h)  £32,708  (increase  £7,388);  meters  and  mea.suring 
instruments,  (n)  £12,702  (increase  £10,007),  lb)  £.30,872  (increase  £17.017) ; 
switchboards,  («)  nil,  (h)  £993  (increase  £37)  ;  electrical  goods  and 
apparatus  unenumerated,  («)  £08.841  (increase  £09,925),  ih)  £304,157 
(increase  £95,007).  Total  of  electrical  goods  and  apparatus  other 
than  machinery  and  uninsulated  wire,  (i)  £124,372  (increase  £-18,020), 
{h)  £.594,408  (decrease  £71,079). 

Exports. — The  exports  of  electrical  mjichinery,  material,  <StC.,  (<i) 
during  June,  1920,  and  (6)  from  .Jan.  I  to  June  3U,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919,  were  as  follows  : 

Electrical  machinery,  (n)  £173,»)14  (increase  £45,231),  (b)  £9.59,166  (in- 
crease £310,071)  ;  including  railway  and  tramway  motors,  in)  £3,203  (in- 
crease £1,709),  (6)  £19,311  (decrease  £5,502)  ;  other  generators  and  motors 
(«)  £115,415  (increase  £34,810,)  (6)  £552,018  (increase  £192,9o9)  ;  and 
electrical  machinery  unenumerated,  («)  £54,990  (increase  £8,712),  (6) 
£387,237  (increase  £122,724)  ;  telegraph  and  telephone  cables,  submarine, 
(rt)  £410,853  (increase  £377,8()3),"'(6)  £1,037.201  (increase  £79.5,138); 
other  than  submarine,  (n)  £89,015  (increase  £43.034),  (6)  £492,319  (in- 
crease £317,000)  ;  telegraph  and  telephone  apparatus,  (fi)  £81,.509  (in- 
crease £51,191),  (b)  £550,149  (increase  £399,520)  ;  other  electrical  wires 
and  cables,  rubber  insulated,  (a)  £140,762  (increase  £44.734.  (6)  £747.632 
(increase  £459,141);  with  other  insulations,  («)  £205.486  (increase 
£101,450),  (6)  £1,C07,813  (increase  £682,846);  carbons,  (n)  £10.t>50 
(increase  £iO,3'.55),  (6)  £51,030  (increase  £48,199);  glow  lamps,  (a) 
£27,520  (increase  £10,409).  (6)  £103.086  (increase  £36,458) ;  arc  lamps  and 
searchlights,  («)  £2,484  (increase  £2.321),  (6)  £8,973  (increase  £2,421); 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (n)  £341  (de- 
crease £9),  {b)  £5,395  (decrease  £1,916);  batteries,  {n)  £39.734  (in- 
crease £0,059),  (6)  £223,505  (decrease  £17,St)0) ;  meters  and  measuring 
instruments,  (a)  £34,904  (increase  £23.351),  (6)  £18o,1.59  (increase 
£89,434)  ;  switchboards,  {n)  £9,695  (increase  £6.499).  (6)  £44.055  (increase 
£27,050)  ;  electrical  goods  and  apparatus  unenumerated.  (a)  £152.807  (in- 
crease £45,3.55).  (6).  £783  1 47  (increase  £251 .721 ).  Total  of  electrical  goods 
and  apparatus,  other  than  machinery  and  uninsulated  wire,  (n)  £1,212,360 
(increase  £722,628),  (h)  £5,240,130  (increase  £3.089.212). 

lousiness  Items,  &c. 

Douglas  Wild  and  Martin  Booth,  electrical  engineers,  Ac,  11",  Stalker 
Lees-road,  Sheffield,  have  dissolved  partnership. 

The  British  Thomson- Houston  Company  has  purchased  land  at 
Chesterfield  for  the  erection  of  a  factorv  for  the  manufacture  of  electric 
lamps,  fittings,  &c. 

The  negotiations  between  the  directors  of  Stewarts  &  Lloyds.  Ltd., 
and  the  directors  of  Alfred  Hickman.  Ltd..  for  the  amalgamation  of  the 
two  companies  have  been  concluded. 

The  X(^rth  British  Electric  Welding  Company.  Ltd..  is  being  wound  up 
voluntarily,  and  Mr.  Wm.  Gilclirist.  30,  George-square.  Glasgow,  has  been 
aijpointed  liquidator,  with  authority  to  enter  into  an  agreement  with  the 
North  British  Premier  Electric  Welding  Company,  Ltd..  now  in  course  of 
formation.     Claims  to  Mr.  Gilchrist  by  Sept.  30. 

By  an  order  made  in  an  action  in  the  Lancashire  County  Coart  on 
July  14  it  was  declared  that  the  partnei-ship  between  John  W.  .Jacques, 
Robt.  Caisley.  and  Fretlk.  W.  Kenward  (trading  as  Caislev.  .Tacques  & 
Comi)auy),  electrical  engineers.  &c..  2.  Devonshire-place.  tJrange-over- 
Sands,  ought  to  stand  dissolved  as  from  June  S. 

Owing  to  the  extension  of  their  business  Messrs.  Bromell  Patents 
Company.  Ltd..  64,  Darnlcy-street.  Glasgow,  liave  chansicd  the  name  of 
the  Company  to  W.  Crockatt  &  Sons,  Ltd.  The  management  will  remain 
as  at  oresent,  Mr.  W.  Crockatt  contmuing  as  managing  director.  The 
extensions  of  works  in  progress  will  give  increased  manufacturing 
facilities  and  the  company  are  ojiening  a  new  department  to  undertake 
gear  cutting,  spurs,  bevels,  worm  wheels.  &c.  The  technical  and  clerical 
staff  have  been  increased  and  they  are  in  a  position  to  deal  with  inquiries 
of  all  kinds  for  engineering  plant,  tools  and  materials. 
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Catalogues,  Price   Lists,  &c. 

Descriptive  List  No.  8,027  of  the  British  Thomson-Houston  Company. 
Ltd.,  is  devoted  to  an  illustrated  description  of  the  G.E.  200K.  Traction 
MoTOH.  This  type  has  been  developed  for  standard  gauge,  but  it  can 
usually  be  adapted  for  one  of  4  ft.  It  is  a  split  frame  motor  of  the 
ventilated,  interpole  type,  and  embodies  all  the  features  most  suitable  for 
present  day  traction  requirements.  It  is  used  by  a  great  number  of 
Municipal  Authorities  and  Tramway  Companies  in  this  country.  The 
pamphlet  gives  details  of  the  design  and  construction  of  the  motor,  with 
sectional  drawings,  dimensions,  &c. 

The  British  Electric  Transformer  Company.  Ltd.,  have  issued  a  Spanish 
edition  of  their  catalogue  of  electric  radiators,  ovens,  hot-plates  and 
other  cooking  and  heating  apparatus.  The  weights  and  measurements 
are  given  in  the  metric  system,  but  in  the  accompanying  price  list  the 
prices  are  given  in  sterling.  We  suppose  this  is  unavoidable  in  the 
present  state  of  the  exchange  with  South  American  countries,  though 
intending  customers  like  to  see  figures  in  their  own  currency.  There 
should  be  a  good  demand  for  the  company's  products  in  Spain  and  in 
South  and  Central  America,  and  the  comjjany  is  to  be  commended  for 
their  enteri^rise  and  progressive  ideas.  The  French  edition  of  the 
company's  catalogue  is  out  of  print,  but  a  new  one  is  in  preparation. 

A  number  of  trade  pamphlets  and  leaflets  have  recently  been  issued 
by  the  General  Electric  Company,  Ltd.  These  include  the  revised 
catalogue  prices  (No.  L.  2335)  of  electric  bells  and  accessories  and  of 
"  Freezor  "  electric  fans  {V.  2333),  as  well  as  an  illustrated  pamphlet  on 
the  "  Koolah  "  fan  (V.  2338).  The  revised  prices  cancel  i^revious  list 
prices  and  are  not  now  subject  to  any  advance.  A  fourth  pamphlet  of 
eight  pages,  entitled  "  Efficiency,"  is  a  most  artistic  and  effective  pro- 
duction. Well  printed  in  colours  and  nicely  illustrated,  it  gives  brief 
particulars  of  some  of  the  Company's  leading  manufactures — power 
plant,  switchgear,  cables,  electric  measuring  instruments,  the  "  Osram  " 
lamp  and  the  "  Magnet "  cooking  and  heating  apparatus. 

The  Chloride  Electrical  Storage  Company  have  recently  issued  the 
section  of  their  catalogue  relating  to  "  Exide  "  Batteries  for  Starting, 
Lighting  and  Ignition  purposes.  The  company  have  a  lengthy  ex- 
perience in  the  manufacture  of  storage  batteries,  and  the  "  XC"  type  of 
cell,  which  is  described  and  illustrated  in  the  catalogue,  is  designed  to 
give  the  maximum  power  for  a  minimum  weight  and  bulk.  The  out- 
jjut  of  plates  manufactured  by  the  company  and  its  allied  company  (the 
Electric  Storage  Company,  of  Philadelphia)  is  said  to  be  one  million 
per  week.  Details  of  the  construction  of  "  Exide  "  cells  are  followed  by 
a  description  of  "  XC  "  batteries,  specifications  of  a  number  of  batteries 
for  six-volt  and  I2-volt  systems,  lists  of  motor  cars  and  the  XC  batteries 
suitable  for  them,  &c.  We  learn  that  owing  to  the  large  number  of 
batteries  that  are  being  turned  out  it  has  been  possible  to  effect  a  con- 
siderable reduction  in  the  prices  quoted  in  the  previous  list.  The  Com- 
pany has  a  repairs  and  service  department  with  a  competent  staff  of 
inspectors  and  erectors.  The  system  of  service  is  being  extended  and 
Service  depots  are  being  established  to  meet  the  growth  of  the  motor 
car  industry  and  of  the  increased  use  of  Exide  batteries. 

Institution  Notes. 

The  annual  conference  of  the  Municipal  Tramways  Association 
will  take  place  at  Cardiff  from  Sept.  15  to  17. 

At  the  annual  meeting  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers  at  Newcastle,-  on  Saturda3\  the 
report  showed  an  increase  of  nine  members  on  the  previous  year  and  a 
credit  balance  of  £081  7s.  5d.  A  paper  was  read  on  the  electric  welding 
of  a  corroded  boiler  shell,  by  Mr.  A.  Kenneth  Dawson,  and  demonstrations 
were  given  of  the  electric  welding  of  the  fore  part  of  a  Lancashire  boiler 
which  was  fractured,  and  also  some  coal-cutter  screws.  Col.  F.  R. 
Simpson  was  elected  president  for  the  ensuing  year. 

The  Society  of  Radiographers  was  registered  on  Aug.  6  as  a  company 
limited  by  guarantee,  the  word  "  limited  "  being  omitted  from  title  by 
licence  of  Board  of  Trade,  for  promoting  the  .science  and  regulating  the 
])ractice  of  radiography.  The  first  directors  are  :  F.  Herman-.lohnsor., 
M.B.,  R.  Knox,  M.B.,  S.  Melville,  L.S.A.,  Dr.  G.  H.  Orton,  M.A.,  Sir 
Archibald  lloid,  K.B.E..,  C.M.G..  Prof.  S.  Russ,  Dr.  W.  H.  Eccles, 
J.  S.  Highfield,  C.  C.  Pater.son,  O.B.E.,  A.  A.  Campbt>ll  Swinton,  F.R.S., 
Dr.  R.  M.  Walmsley,  F.R.S.K..  C.  H.  Wordingham,  C.B.,  R.  G.  G.  Blackall, 
C.  0.  Forder,  H.  Henry,  H.  Turner.  G.  F.  Westlake  and  F.  E.  Doran. 
Solicitor :   0.  W.  Bristow,  1,  Copthall  buildings,  E.C. 

Personal  and  Appointments. 

Dr.  L.  V.  King  has  been  appointed  Macdonald  professor  of  physics 
at  M'Gill  University,  Toronto. 

Mr.  J.  A.  WiSHART,  burgh  electrical  engineer  of  Motherwell,  has 
resigned,  in  order  to  take  up  a  position  in  Western  Canada.  He  is  leaving 
early  in  September. 

Mr.  Alan  Kiuk  has  resigned  his  position  as  engineer  with  Messrs.  V. 
G.  Middleton  &  Company,  I..td.,  to  start  in  practice  on  his  own  account 
as  an  Electrical  (Jiiantitv  Surveyor  with  offices  at  14,  Victoria-street, 
London,  S.W.  I      (Tel.  N'ictoria  5128.) 

Mr.  R.  Ferguson,  the  northern  manager  for  Messrs.  Hays.  Hunter  & 
Standen,  Ltd.,  is  joining  the  Mycromet  Mfg.  Ctimjiany,  of  Oldham,  wlio 
have  eqnii)j)cd  tlicir  works  with  a  thoroughly  up-to-date  plant  fiu- 
manufacturing  electrical  accessories. 


Tenders  Invited  and  Accepted. 

Warrington  Corporation  want  tenders  by  .Sept.  7  for  surface  con- 
densing plant.     Specification  from  Borough  Electrical  Engineer. 

Southampton  Corporation  require  tenders  by  Sept.  1  for  an  electric 
travelling  crane  to  lift  from  30  cwt.  to  2  tons.  Particulars  from  the 
Borough  Engineer. 

Edinburgh  Corporation  want  tenders  bj-  Sept.  6  for  converting  plant 
for  Portobello  generating  station  and  sub-stations  (specification  26). 
Specification  from  the  Engineer,  Dewar-place,  Edinburgh. 

Kinghorn  Cori^oration  require  tenders  by  Aug.  24  for  electric  wiring, 
&c.,  in  32  houses  to  be  erected  at  Glamis  Castle  site,  Kinghorn.  Schedvdes, 
&c.,  from  Mr.  W.  B.  AVyllie,  196,  High-street,  Kirkcaldy. 

Manchester  Electricity  Committee  require  tenders  by  Aug.  24  for 
a  steam  turbine-driven  boiler  feed  pump  for  Stuart-street  station. 
Specification  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Oban  Corporation  require  tenders  by  5  p.m.  Aug.  16  for  Electric 
Lighting  Work  in  12  houses  to  be  erected  at  Mossfield,  Oban.  Schedules, 
&c.,  from  Mr.  Luke  Falconer,  jun.,  22,  Alexandra-place,  Oban. 

The  date  for  the  receipt  of  tenders  by  the  Spanish  Ministry  of 
Development  for  the  construction  and  working  of  an  electric  railway 
from  Madrid  to  ^'^alencia  has  been  extended  to  Sept.  3. 

The  Department  of  Public  Works  of  the  Spanish  Ministry  of  De- 
velopment require  tenders  by  Sept.  21  for  the  construction  and  working 
of  an  electric  tramway  from  Mantaro  to  Argentona,  in  Barcelona  Province. 
Portsmouth  Corporation  invite  tenders  for  a  4,000  kw.  turbo-alter- 
nator and  two  water-tube  boilers.  Specifications  from  the  Acting 
Engineer  and  Manager,  and  tenders  to  the  Town  Clerk  by  Aug.  25. 

Croydon  Corporation  invite  tenders  for  the  supply  and  installation 
of  a  new  feeder  cable  for  the  tramways  deiJartment.  Specifications  from 
the  Tramways  Manager,  and  tenders  to  the  town  clerk  (Mr.  J.  N. 
Newnham)  by  11  a.m.  Sept.  8. 

Tenders  are  invited  for  the  equipment  and  running  of  electricity  supply 
works  at  Cape  Coast  and  tramways  at  Coomassie  (Gold  Coasts  Further 
information  from  the  Secretary  for  Works,  Accra.  Tenders  to  the  Colo- 
nial Secretary,  Victoriaborg,  Accra,  by  Sept.  1. 

Tenders  are  wanted  by  August  31  for  porous  cells  and  jars  (1,627), 
bronze  wire  (1,629)  and  covered  and  braided  wire  (1,633)  for  the  Austr.\- 
LiAN  Commonwealth  Postmaster-General's  Department,  and  (by 
Sept.  7)  for  the  supply  of  telephones  and  cable,  Schedules  1,634  and 
1,635.  Tender  forms  from  the  Office  of  the  High  Commissioner,  Room 
406,  Australia  House,  Strand,  W.C.  2. 

The  N.S.W.  Department  of  Public  Works,  Sydney,  require  tenders 
by  2  p.m.,  August  30,  for  switchgear,  lighting  arresters  and  power  factor 
improvement  apparatus  for  Avon  Dam  (Sydney  Water  Supply.  Speci- 
fications can  be  seen  at  the  Department  of  Overseas  Trade,  35,  Old 
Queen-street,  S.W. 

The  Salvage  Committee  of  the  city  of  Birmingham  invite  tenders  for 
the  supply  of  two  100  kw.  440-volts  d.c.  compound-wound  steam-driveu 
generating  sets,  with  surface  condenser  and  switchboard.  Si^ecificationa 
from  the  superintendent,  Mr.  Jas.  Jackson,  Council  House,  Birmingham, 
to  whom  tenders  are  to  be  delivered  by  Sept.  1. 

Bradford  Corporation  invite  tenders  for  the  supply  and  erection  of 
Boiler  House  Equipment,  including  Buildings,  Water-tube  Boilers, 
.Economisers,  Induced  Draught  Plant,  Feed  Pumps,  Coal  Handling  Plant, 
and  Piping  Systems.  Specifications,  &c.,  from  the  city  electrical  engi- 
neer, Mr.  Thomas  Roles,  and  tenders  to  the  town  clerk,  by  Sept.  9. 

Manchester  Corporation  require  tenders  by  Aug.  30  for  supply  and 
laying  of  33,000-volt  3-phase  trunk  feeders,  lulot  cables  and  telephone 
cables  (specification  B7)  ;  and  by  Sej)!.  20  for  33.C(iO-volt,  19.,j00-k.v.a., 
3-phase  static  transformers,  house  serxice  and  testing  transformers 
(specification  B8).  Specifications  from  Mr.  F.  E.  Hughes,  Town  Hall, 
Manchester. 

Blackpool  Corporation  invite  tenders  for  the  supply  and  erection  o^ 
two  water-tube  boilers,  superheaters,  economisers  and  mechanical 
stokers,  &c.  ;  two  induced  drauglit  plants  with  steel  chimneys,  fans,  &c., 
and  coal  hoppers  and  coal  and  ash  elevatois  and  conveyors.  Specifica- 
tions from  the  boiough  electrical  engineer  (Mr.  Cliarles  Furness),  and 
tenders  to  the  chairman  of  the  Electricity  Committee  by  Aug.  27 

Canterbury  Corporation  has  a<-ceptcd  the  tender  of  Messrs.  Newtoa 
for  on  electric  water  van,  at  £1,423. 

HeSton  and  Isleworth  Urban  Council  has  accepted  the  tender  of 
the  General  Electric  Conipany  for  the  supply  of  a  3.MI  kw.  rotary  con- 
verter and  switcligear  for  £3,889. 

(""ontraets  have  Ix^en  secured  by  the  Enfield- Kdiswan  Cable  Comjjany 
for  the  supply  of  cable  to  Aylesbury  Cori>oration.  and  for  a  12  months 
svipply  of  cables  and  house  services  to  Stoke  Xewingtox  (London) 
Borough  Coinicil. 

(Ji.ASGoW  Tramways  Committee  again  nx-ommend  the  acceptance  of 
the  tender  of  the  United  States  Steel  Products  Ct>nipany  for  the  supply 
of  10,000  tons  of  steel  tramway  lails  at  £2oO.O(iO.  It  wil'l  Ih>  rememlx>r^d 
that  at  the  last  meeting  of  the  Corporation  it  wa.s  decided  to  refer  back 
the  question  a«  the  standing  orders  relating  to  trade  uiuon  wages  had 
not  been  complied  with.  Only  two  tenders  wen-  submitted,  and  the 
American  offer  wa«  about  £.30,000  less  than  that  of  a  British  firm.  The 
agent  for  the  .\meriean  firm  ha*  now  written  stating  that  the  labour 
eoiulitions  were  satisfactory,  and  it  was.  then-fore,  decided  to  reaffirm 
the  recommendation  to  give  the  contract  to  the  Americavi  company. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  folio-Ming  abstract  /rom  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W .C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1916  Specifications. 
145  093  Clarke      Inductances  for  wireless  telegraphy  and  allied  uses  and  the  manu- 
facture    thereof.    (23/3/16.    Complete     accepted,     4/2/20.     Patent     sealed, 
4/2/20.) 

1918  Specifications. 

144,742  VicKERS  Ltd.,  Mackness,  and  Broughton.    Systems  for  driving  hoists,  roll- 
ing-mills, and  electric  locomotives.    (19/12/18.) 

1919  Specifications. 

123  724  La  Valette.      Means  for  fixing  a  magneto  brush-holder   to   a   gear  wheel. 

(27/2/18.) 
123,983  Blackhall.     Magnetic  chucks.    (26/2/18.) 
125,375  Arquembourg,  Joret  et  Cie.     Magnetos.     (3/4/18.) 
129,267  NiELSON.     Combined  electric  lamp  and  alarm  clock.     (3/7/18.) 
131,879  DuBiLiER  Condenser  Co.     Electric  insulation  testing-devices.     (26,/8/18.) 
133,306  Levy.     Anti-parasitic  receiving  and  selecting  system  for  telegraphy  and  tele- 
phony with  or  without  wires.     (1/10/18.) 
Relates  to  a  method  for  anti-parasitic  reception  of  sustained  electric  waves  and 
selection  from  damped  waves,  in   which  undamped  sustained  oscillating  energy 
arising  from  the  sustained  waves  is  separated  from  damped  oscillating  energy  or 
aperiodic  impulses  arising  from  the  damped  waves  and  parasitic  currents  or  waves 
by  causing  these  anergics  to  propagate  on  wave  propagating  systems,  such  that  the 
damped  energy  gives  a  free  travelling  wave,  and  the  sustained  energy  gives  stationai  y 
waves  in  permanent  state  on  them,  and  by  utilising  this  condition  for  the  selection 
of  the  energies.  ,    ^  ■ 

135,177  Siemens  &   Halske  Akt.-Ges.     Receiving-arrangements  for  electric  waves. 
(18/6/18.)  .       ,       . 

Relates  to  a  receiving  arrangement  for  electric  waves,  having  a  superposer  and 
rectifier  arrangement  which  produces  a  combined  or  group  frequency  at  or  above  the 
limit  of  audibility,  in  which  arrangement  the  wave-current  obtained  in  the  rectifier 
is  converted  into  alternating  current,  and  the  latter  is  then  rectified  for  the  formation 
of  the  signal,  after  having  been  reinforced  in  a  reinforcing  device  arranged  between  the 
two  rectifiers. 
135,464  Bouchardon.    Generators   of   high-frequency   oscillations   for   wireless  tele- 
graphy.   (21/11/18.) 
Relates  to  the  combination  of  an  arrangement  for  maintaining  continuous  high- 
frequency  oscillations  by  means  of  a  generator  of  polyphase  current  feeding  a  number 
of  double  anode  valves  with  cathode  rays,  which  number  of  valves  is  equal  to  that 
of  the  phases,  with  the  arrangement  for  transmission  of  Hertzian  waves  described 
in  patent  No.  18,009  of  1914,  for  obtaining  mixed  stations  of  wireless  telegraphy 
in  which  the  same  polyphase  current  generators  are  employed  for  actuating  either 
a  spark  set  or  a  valve  set,  the  passage  from  one  mode  of  transmission  to  the  other 
being  rapidly  effected  simply  by  the  operation  of  a  certain  number  of  switches. 
136,143  Stenquist.     Metal  alloy  for  the  armourings  of  electric  cables.     (5/12/18.) 
137,846  Francois.     Electric  hand-irons.    (12/3/18.) 
138,107  Akt.-Ges.  Brown.  Boveri  et  Cie.    Controllers  for  electric  railways  operated 

by  means  of  high-voltage  direct  current.     (21/1/19.) 
138,342  Siemens  ScHUKERTwERKE  Ges.    Magnet  coils.    (19/10/18.) 
142,434  Delta.     Electrical  ignition  plug.     (29/4/19.) 
143,759  Ile.     Electric-plug  connectors  and  lampholders.     (6/8/19.) 
143.779  Bradshaw.     Electrically-driven  talking-machines,    (22/9/19.) 
143,795  B.T.-H.  Co.  &TRECHMAN.     Electric  switches.     (6/11/19.) 
.143.797  EiKEN.  Appliancesfor  regulating  the  hardness  of  Rontgen-ray  tubes.  (14/11/19.) 

143.806  Bechoff.     Electrical  circuit  controllers.     (24/12/19.) 

143.807  O' Leaky.     Electrical  toy  motors.     (30/12/18;   divided  application  on  141,105.) 

143.945  Bruce  Peebles  &  Co.  &  Hunt.    Dynamo-electric  machines.    (20/1/19.) 

143.946  Fawdry  &  Dawson.     Supporting-device  for  overhead  electric  wires.    (19/8/19.) 
143,949  Western    Electric  Co.     Electric  signalling  systems  comprising   amplifying 

or  repeating  apparatus.     (20/1/19.) 
Relates  to  a  signalling  system  in  which   a  plurality  of   switching   stations   are 
connected  by  a  transmission  line  or  lines  with  which  signalling  current  amplifying 
apparatus  is  associated  intermediate  said  switching  stations,  and  in  which  a  line 
extended  to  one  of  said  switching  stations  may  be  extended  to  said  transmission 
line  by  an  operator  thereat,  and  that  means  "associated  with  said  transmission  line 
responsive  to  the  taking  for  use  of  said  transmission  line  at  said  switching  station 
controls  said  amplifying  apparatus  independently  of  the  signalling  current  to  be 
amplified  and  over  a  transmission  path  independent  therefrom. 
143.958  Krag-Moller.     Electro-mechanical   pocket   lampfj    (24/2/19.) 
143,980  Stirk  &  Stirk.     Direct-current  motors  and  generators,     (10/3/19.) 
143,985  Edman.     Electric  lamps  for  motor  vehicles  or  for  other  purposes.    (11/3/19.) 
143,993  G'Neil.     Contacts  of  electrical  switch  gear.     (17/3/19.) 
144,009  Hamlyn.     Electrical  switches.     (28/3/19.) 


6,117 
6,142 
6,150 
6,180 
6,196 
6,198 
6,221 
6,222 
6.228 
6,229 

6.249 
6,250 
6.255 
6,257 
6,267 
6,272 
6,303 
6,318 

6344 
6,345 
6,346 
6.347 
6.369 
6,400 

6,403 
6,480 
6,492 
6,504 
6,542 
6,543 


.     APPLICATIONS  FOR  PATENTS. 
Note. — Names  within  parentheses  are  those  of  communicators  of  inventions, 

March  1. 
Bishop  &  Chadwick.     Electric  trackless  tramcars,  ic. 
Smith.    Contact  breakers  for  magneto  electric,  «ic.,  machines. 
J.  H.  Tucker  &  Co.  &  Line.     Switches. 
Railing  &  &  Nobbs.     Electric  headers,  fires.  &c. 

B.  T.-H.  Co.  &  Clinker.     Frequency  indicating  and  measuring  instruments. 
&  6,199  Hastings.     Automatic  selective  telephone  system. 
Metropolitan  Vickers  Electric  Co.  &  Fielp.     Electric  machines. 
Burgess  Battery  Co.     Dry  batteries.     ( 13/3,  19,  U.S.) 

Igranic  Electric  Co.  (Cutler  Hammer  Mfg.  Co.).    (iontrollers  for  electric  circuits. 
Igranic  Electric  Co.  (Cutler  Hammer  Mfg.  Co.).     Electro  magnetic  brakes. 

March  2. 
British  Insulated  Helsby  Cables,  Ltd.  &  Bayles.     Electric  cables. 
Norton.     Ironclad  switches  and  switch  fuses. 
Rippingille.     Fittings  for  metallic  electric  conduits. 
Bayley  &  Taylor.     Fittings  for  holding  incandescent  electric  lamps. 
Le  Sucur.     Electrolytic  cells. 
Small  &  Smith.     Generators  and  motors. 

Bultemann.    Mode  of  cementing  electric  conductors  with  non-conductors. 
Siemens  &  Halske  Akt.  Ges.     Call  signal  arrangements  for  field  telephones,  &c 

(4/3/16.  Germany.) 
Ferat.     Electric  machines.     (6/2/18,  France.) 
Ferat.     Electric  machines.    (15/10/19,  France.) 
Ferat.     Magnetos.     (14  118,  France.) 
Ferat.    Magnetos.    (18  2/18.  France.) 
Feldkamp.     Incandescent  lamps. 
Russell.    Renewal  of  incandescent  lamps. 

March  3. 
Grieve  &  Offord.     Electro  magnetically-controlled  lock  system. 
Brothers.     Interlocking  device  for  electric  switches. 
Hill  &  Shotter.     Electrical  instruments. 
Armstrong.     Brushholders  for  dynamos  and  motors. 

Automatic  Telephone  Mfg.  Co.     Battery  charging  systems.    (11/6/19.  U.S.) 
Automatic  Telephone  Mfg.  Co.    Code-signalling  systems.    (30/6/19,  U.S.) 


Companies'  Reports,  &c. 

Th(;  directors  of  the  T'lvde  \\lia.y  Klk'  tki'  al  Powek  Cojifanit 
announce  an  interim  dividend  of  2\  jjer  cent.,  le»«  tax. 

The  Mansfield  k  Dlstkk t  Tkamway.s,  Ltd.,  hatt  declared  an  interim 
dividend  of .'}  j)er  cent.  (7  1  .jd.  jier  share),  less  ta.x,  on  the  ordinary  gbares 
for  the  half-year.  ^ 

Bko.mpton  &  Kkn.si.ngtox  Electrkity  SfpPLY  Company,  Ltd., 
ha.s  declared  an  interim  dividend  for  the  half  year  to  -June  V)  on  the 
ordinary  shares  at  the  rate  of  9  per  cent,  per  annum  (less  tax),  compared- 
with  7  per  cent,  in  1919. 

The  City  of  Bienos  Ayre.s  Tramways  Company  (19(j4),  Ltd.,  has- 
declared  a  dividend  of  Is.  .'M.  per  share  (5  per  cent,  per  annum),  for  the 
three  months  ended  .June  'M)  last. 

The  directors  of  the  Bki.stol  Tramway.S  &  Carrucje  Company  have- 
declared  an  interim  dividend  for  the  half-year  ended  June  30  at  the  rate 
of  3  per  cent,  on  the  ordinarj'  shares. 

The  net  revenue  of  the  Shawinioan  Water  &  Power  Company  for 
the  year  1919  was  .$1,47.3,74.3,  after  transferring  S.'JfXl.OOO  to  depreciation 
reserve.  Dividends  amounting  to  the  usual  7  per  cent,  per  annum  have 
been  paid  ;  S220,CC0  placed  to  sundry  reser\es,  and  $30,5oO  carried 
forward. 

The  directors  of  the  Cocnty  of  London  Electrk-  Supply  Company, 
Ltd.,  have  declared  an  interim  dividend  on  the  preference  shares  at  rate 
of  6  per  cent,  per  annum  for  the  half-year  ended  -June  .%,  and  an  interim 
dividend  on  the  ordinary  shares  for  the  same  peri<xl  at  the  rate  of  5  per 
cent,  per  annum,  both  less  tax. 

The  directors  of  the  Vera  Crvz  Electric  Light,  Power  and  Tractios 
Company,  Ltd.,  have  declared  a  dividend  of  5  per  cent.  ( Is.  per  share)  for 
the  half-year,  making  10  per  cent,  for  the  year.  A  sum  of  £1.},<XXJ  has  been 
placed  to  depreciation  and  reserve  account,  and  £23,39y  carried  forward. 

The  City  Electric  Light  Company,  Ltd.  (Brisbane)  reports  that, 
after  making  additions  to  the  franchise  and  purchase  sinking  fund,  and. 
renewal  and  contingencies  account,  the  credit  balance  for  the  year  ended 
Jan.  31  was  £42,519,  which,  with  amount  brought  forward,  makes  £42,934. 
Out  of  the  year's  profits  the  directors  paid  an  interim  dividend  in  Sep- 
tember, and  a  further  dividend  of  3  per  cent,  was  declared  on  the  ordinary 
shares,  leaving  £431  to  be  carried  forward. 

At  the  recent  meeting  of  the  Anglo-Continekt.\l  Mines  CompanYi 
Ltd.,  the  chairman  (Mr.  W.  Turner")  announced  that  steps  were  being  taken- 
to  develop  the  water-power  of  the  Kurra  Falls.  A  representative  of  Messrs. 
Vickers  Limited,  who  had  visited  the  falls,  estimated  that  5,500  h.p, 
would  be  available.  That  would  be  in  excess  of  their  own  requirements, 
but  with  suitable  plant  they  could  give  a  supplj-  of  electric  power  to  tha 
mines  for  many  miles  around.  Further  investigation  would  be  required^ 
but  they  had  made  application  to  the  Nigerian  Government  for  a  con- 
cession to  use  the  falls  for  generating  electric  power  and  to  sell  power 
to  the  mines. 

For  the  half-year  ended  June  30  the  surplus  of  receipts  over  expenses- 
of  the  TYXE.SIDE  Tramways  and  Tramroacs  Company  was  £2,667, 
which,  with  balance  brought  forward  (£2,238)  makes  a  total  of  £4.905, 
and  after  deducting  interest  on  mortgages,  &c.,  there  remains  £3.459, 
to  which  has  been  added  £3,000  from  the  special  reserve  account.  The 
directors  propose  to  pay  a  dividend  on  the  preference  and  ordinary 
shares  at  the  rate  of  5  per  cent,  jier  annum  (less  tax),  to  place  to  reserve 
for  renewals  £1,500.  and  to  carry  for\vard  £1.010  15s.  lid. 

Dr.  J.  T.  Merz,  who  presided  over  the  meeting  on  Tuesday,  said  tha*. 
though  there  was  an  inert,  'se  of  £4,500  in  the  traffic  receipts,  the  expenses 
had  increased  by  over  £8,000.  and  they  had  had  to  draw  upon  the 
permanent  reserve  to  the  extent  of  £3,000.  against  £1.500  last  year. 
The  reserve  fund  now  stood  at  £40.910.  but  they  had  on'y  £29,t»00 
available  because  they  had  used  up  a  large  amoimt  of  the  reserve  foe 
capital  purposes.  They  would  make  an  issue  of  £12.5(.>0  o\  per  cent. 
bonds.  In  their  new  Act  they  got  the  three  points  they  asked  for — 
the  right  to  increase  the  fares  (which  were  being  increased,  roughly,. 
from  fd.  to  l.\d.),  to  issue  loan  capital  bonds  in  proportion  to  the  share. 
capital,  and  the  riglit  to  run  motor  omn.'buses. 


At  the  thirteenth  annual  convention  of  the  Canadun  Electric.u, 
Association,  which  was  held  in  Montreal  on  June  16.  17  and  18.  Mr.  A. 
Monro  Crier.  K.C..  of  the  Canadian  Xiagam  Power  Company,  was 
elected  president ;  Messre.  P.  T.  Davies  (Montreal).  A.  P.  Doddridge 
(Quebec)  and  L.  W.  Pratt  (Hamilton),  were  elected  vice-presidents.  The 
secretary-treasurer  is  Mr.  Eugene  \inet.  of  the  Shawinigan  Water  & 
Power  Company.  Montreal.  The  Committee  on  meters,  ivporting  on 
watt-hour  metci-s  which  aix^  sealed  in  Canada  by  the  Government  for  a 
period  of  five  years,  after  which  tiiev  must  be-  re-tested  and  re-sealed, 
suggested  that",  in  view  of  the  small  {lercentage  of  meters  found  to  fall 
outside  Government  requirtMuents.  the  sealed  ixn-iod  be  extended  to 
8  years,  and  also  that  metei-s  U>  sealeil  and  tested  in  situ  owing  to  damage 
to  jewels  caused  bv  tl\e  ivmoval  of  the  meter.  In  the  a^'ort  on  overhead 
lines,  it  was  statoti  that  the  Shawini<:an  Water  &  Power  Company  and  its 
associated  companies  had  standaniised  on  2,300  volt  distribution  and 
had  distributed  handbooks  among  their  statf  covering  standards  of  low 
voltasie  line  transmission  in  cities  and  towns,  and  also  transformer 
practice.  The  result  of  the  standartlisation  was  that  the  amount  ol 
material  carried  in  stock  was  simplified  and  nnluced.  For  instance, 
four-pin  cross-arms  hitherto  carried  in  12  different  sizes  are  now  stockedi 
in  only  one  size,  and  n-duetions  in  sizes  of  bolto,  braces  and  other- 
materials  have  also  been  effected. 
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New  Companies. 

A.  &  R.  BROWN,  LTD.  ( J ()9,4(i.3).— Private  companj^  Reg.  Aug.  6, 
capital  £125,U00  in  £1  shares,  to  take  over  the  business  carried  on  at 
Liverpool,  as  "  A.  &  R.  Brown,"  to  carry,  on  the  business  of  founders, 
■engineers,  tool  makers,  metal  workers,  machinists,  electrical  and  water 
supply  engineers,  &c, 

CENTRAL  ELECTBICAL  ENGINEERING  COMPANY,  LTD.  (169,436).— 
Private  company.  Reg.  Aug.  4.  ca]>ital  £100  in  £1  shares,  to  acquire  the 
business  carried"  on  as  the  Central  Electrical  Engineering  Company,  and 
to  carry  on  the  business  of  electrical  and  mechanical  engineers,  &c.  J,  H. 
Homer  is  sole  director.     Reg.  ofhce  :   26,  Paradise-square,  Sheffield. 

CHARTERHOUSE  WORKS,  LTD.  (169,369).— Private  company.  Reg. 
July  30,  capital  £30,000  in  £1  shares,  to  take  over  the  business  carried  on 
bv  W.  P.  McCarthy  at  Charterhouse  Works,  Coventry,  as  Guest  & 
Company,  to  carry  on  the  business  of  general,  mechanical  and  electrical 
engineers,  metal  stampers,  machine  tool  makers,  &c.  First  director  : 
Wfp.  McCarthy. 

CLARKSON,  BROTHERS,  LTD.  (169,223.) — Private  company;  reg- 
July  23,  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of  motor, 
•electrical  and  general  engineers,  ironmongers,  &c.  First  directors  are 
€.  E.  Clarkson,  R.  A.  Telford,  F.  H.  Clarkson  and  W.  Jackson.  Reg. 
office,  Olympia  Garage,  Ings-road,  Wakefield. 

DELCO-REMY,  LTD.  (169,225.) — Private  company;  reg.  July  23, 
capital  £o0,0C0  in  £1  shares  (30,000  7  per  cent,  cumulative  preference), 
to  take  over  the  business  of  automobile  and  electrical  engineers  carried 
on  by  W.  H.  Johnson  and  W.  0.  Kennington  as  Walter  H.  Johnson,  to 
■adopt  agreements  with  the  said  vendors  and  General  Motors  Corjin. 
First  directors  are  W.  H.  Johnson,  W.  O.  Kennington,  A.  P.  Sloan,  jun., 
E.  E.  Eby,  J.  H.  Wilson  and  R.  M.  Emslie.  Reg.  office,  14,  Panton- 
street,  Haymarket,  S.W. 

GRATZE,  LTD.  (169,151). — Private  company.  Reg.  July  30,  capital 
£30,000  in  £1  shares,  to  carry  on  the  business  of  electrical  mechanical, 
■automobile,  aeronautical  and  marine  engineers,  manufacturers  of  and 
dealers  in  electric,  telegraphic,  telephone  and  other  appliances,  &c. 
Permanent  directors  are  :  E.  V.  H.  Gratze  (managing  director)  and  F. 
Clayton.     Reg.  office  :  44-6,  Whitfield-street,  W.  1. 

S.  A.  IMPULSE  STARTER,  LID.  (169,303.)— Private  company ; 
reg.  July  27,  cajjital  £600  in  £1  shares,  to  adopt  an  agreement  with  J.  R. 
M.  Stanfield  and  J.  F.  Adye,  to  develop  patents  mentioned  therein  (not 
defined).  First  directors  are  J.  R.  M.  Stanfield  and  J.  F.  Adye,  B.Sc. 
Reg.  office,  79,  St.  Mary-street,  Cardiff. 

KINETIC  ORGAN  BLOWER  COMPANY,  LTD.  (109,204.)— Private  com- 
pany ;  reg.  .July  22,  capital  £500  in  £1  shares,  to  take  over  the  business 
of  electrical  and  general  engineers  and  manufacturers  of  and  dealers  in 
electric,  water  and  other  engines  and  apparatus  for  blowing  organs,  air 
compressors  and  exhausters,  lately  carried  on  by  the  Kinetic  Company, 
Ltd.,  at  Lincoln  Permanent  directors  are  W.  Mobbs,  C.  Rawding  and 
R.  G.  Chatfield.  Secretary,  W.  Mobbs.  Reg.  office.  Kinetic  Works, 
iSwanpool  C<nirt,  Lincoln. 

MOTOR  INVENTIONS  LTD.  (1()9,385)— Reg.  July  30,  capital  £10,000 
in  10s.  shares,  to  carry  on  the  business  of  manufacturers  of  and  dealers  in 
motor  locks,  magnetos,  magneto  parts,  &c.  Sec.  (pro  tern.) :  J.  E. 
Bracher.     Reg.  office  :    30,  Ludgate-hill,  E.C.4. 

RADIO  CLUBS,  LTD.  (169,130).— Reg.  July  19,  capital  £10,000  in  £1 
shares,  to  establish,  maintain  and  conduct  clubs  for  wireless  telegraphists, 
cable  operators  and  others,  &c.  First  directors  are  :  E.  R.  Tuck,  E.  A. 
Watkinson  and  C.  J.  McCarthy.  Secretary  :  G.  W.  Pacy.  Reg.  office  : 
Hastings  House,  Norfolk-street,  Strand,  W.C. 

SCINTILLA,  LTD.  (169,261.)— Private  company;  reg.  July  2(). 
capital  £5,0(J0  in  £1  shares,  to  carry  on  the  business  of  electrical,  mecha- 
nical and  automobile  engineers,  manufacturers,  importers  and  contrac- 
tors for  the  supply  of,  and  dealers  in  magnetos  and  ignition  devices, 
&c.  The  first  directors  are  G.  Boveri,  J.  Schnyder,  and  A.  C.  Ehoral). 
SURREY  SCIENTIFIC  APPARATUS  COMPANY,  LTD.  (169,385.)— 
Private  coin])any  ;  reg.  July  28,  cajjital  £5,000  in  £1  shares,  to  carry  on 
the  business  of  electricians,  electrical  engineers, manufacturers  of  electrical 
apparatus,  &c.      Reg.  offices,  lOl.\,  High-street,  Mortlake,  S.W.  14. 

TODMAN  RYALL  &  COMPANY,  LTD.  (169,218).— Reg.  July  22, 
capital  £15,000  in  £1  shares,  to  carry  on  the  business  of  manufacturing 
•I'ctrical,  meclianical,  motor  and  general  engineers,  &c.  Solicitors: 
Geo.  Reader  &  Co.,  .35,  Coleman-street,  E.C. 

WILSONS  &  LANGLEY,  LTD.  ( 169,433).— Private  company.  Reg. 
Aug.  3,  capital  £20 ,()()()  in  £1  shares,  to  adopt  agreement  witli  L.  \an 
()l)pen,  to  develoj)  the  business  recently  carried  on  hf  Wilsons  &  Berry 
Ltd.,  and  tf)  carry  on  the  business  of  manufacturers  of  engines,  motor 
cars,  motor  bodies,  founders,  nu-chanical  and  electrical  engineers,  &c. 
Permanent  directors  are  L.  Van  ( )ppen  and  G.  Langley.  Solicitor,  E.  A. 
Clifford,  Dock  House,  Billiter-street,  E.C. 


Forty   Years  Ago. 

(The  Electrician,  August  14,  1880.) 

Newcastle. — The  authorities  at  Newcastle  have  agreed  to  allow  the 
representatives  of  the  United  Telephone  Companies  to  lay  underground 
wires  for  telephonic  purposes. 

Bradford. — The  works  of  the  new  reservoir  are  being  lighted  by  two 
of  Mr.  Crompton's  lamps,  so  that  the  labour  goes  on  continuously.  It  is 
said  that  the  lamjis  are  of  12,000  c.p.  each. 

Cabling  and  Politics.— Sir  Bartle  Frere's  recall,  which  was  decided 
upon,  communicated  and  made  public  all  within  a  couple  of  days,  would 
have  occupied  si.x  weeks  (allowing  for  the  transit  of  despatches  both  ways 
by  post)  i^revious  to  the  laying  of  the  South  African  cable. 

Lamps  for  Electric  Light. — M.  L.  Cemandot  suggests  the  use  of 
spun  glass  as  an  effective  method  of  procuring  the  diffusion  of  the  electric 
light.  He  uses  a  lamp  with  double  glass  walls,  between  which  he  places 
the  spun  glass.  Exjjeriments  have  been  successfully  made  at  large 
warehouses  of  the  Louvre  at  Paris. 

The  Institution  of  Mechanical  Engineers. — The  president  of  the 
Institution  of  Mechanical  Engineers,  Mr.  E.  A.  Cowjier,  in  his  inaugural 
address  at  the  late  meeting  at  Barrow-in-Furness,  referred  to  the  various 
aids  received  by  engineers,  and  among  others  he  commented  on  tele- 
graphic communication  in  the  following  :  "  Telegraphs  then  came  to  our 
aid,  to  facilitate  the  interchange  of  information,  and  jjarticularly  did 
ocean  telegraphs  help  greatly  in  the  more  important  communications 
between  continents.  I  must  not  here  dwell  upon  the  immense  variety 
of  telegrai^h  instruments  and  appliances,  whether  acting  by  codes,  read 
by  the  eye  or  by  the  ear,  or  writing  by  hand,  or  recording  by  a  line  ; 
but  the  great  acceleration  accomplished  by  duplex  and  quadruples  sig- 
nalling, through  one  wire  in  both  directions,  has  been  a  marked  improve- 
ment of  our  own  age,  and  contrasts  strongly  with  Prof.  Wheatstone's 
original  four  wires,  with  the  rails  of  the  railway  (as  was  supposed)  for  a 
return  wire. 


Prices  o£  Metals,  Chemicals,  &c. 

Tuesday,   Aug.  10, 

Copper —  Price.                Inc.             Dec. 

Bestselected per  ton  £109     0     0            —                — 

Electro  Wirebars...           „  £117     0     0       £1     0     0           — 

H.C.  wire  basis par  lb.  Is.     i^d.                Id.             — 

Sheet „  Is.     5|d.                ^d.              — 

Phosphor -hronze  Wire — 

Phosphor-bronze 

wire, basis  „  Is.  9^d. 

Brass  60/40— 

Rod,  basis      „  Os.   lOfd. 

Sheet,  basis   „  Is.  4^d. 

Wire, basis    „  Is.  3|d. 

Iron — 

Cleveland  Warrants     per  ton  £11  10     0 

Galvanised      steel 

wire,  basis  8  SWG         „  £51     0    0              —               — 
Lfad  Pig — 

English £40     0     0       £0  10    0          — 

Foreign  or  C>lonial            „  36  15     0               _          £0  10     0 

Tin— Ingot   280     0     0     £11   10     0           —     . 

Wire. basis    perlb.  0     3     7|           1  Jd.              — 

Copper  Sulphate. — Per  ton  £41. 
Boric    Acid  (Crystals) — Per     ton 

£74. 
SodiumBichromaie. — Per  lb.  Is.  8d. 
Sodium  Chlorate. — Per  lb.  5Jd. 


id.  - 

-  Jd. 
U.  — 
id.              - 

—  £0     7     6 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bovverie  Street,  London,  E.C  A.  Telegrams  : 
Benhrotric,  Fleet,  London.     Tdcplione  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annton  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment Cop!/  and  blocks  shoidd  be  received  oh  the  Friday  preceding  date 
of  publication. 


Salammoniac. — Per  cwt.l  lOs.-lOSs. 
Sulphur  (Flowers).— Ton  £18  5s. 
„      (Roll  Brimstone). — Per  ton 
£18  5s. 
Sulphuric    Acid    (Pyrites.  168'0. 
Per  ton.  £8  Ss.  9d. 
Bubber.—VAT&  fine,  1?.  9J<i. :  plantation  1st.  later.  Is.  lOJd.  per  lb. 
Shellac.— T.^.  Orange,  670s.  -675s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  rubbn-  prices  by  Messrs."W.  T.  Henley's  Telegraph  Works. 

Benn  Brothers  Journals. 

Some  Fe.vtures  of  the  CrRRKxr  IssrEs:. 

"  Aeronautics."—"  The  Air  Ministry  Tests"  ;  "  Duralumin"  ;  and 
"  Ballooning  for  All." 

"  The  Cabinet  Maker." — "  How  to  Deal  with  Woodworm  "  ;  '"  In- 
struction in  Cabinet  Making  at  High  Wycombe  "'  (illustrated) ;  and 
"  Flush  Veneering  of  Large  Doors." 

"  The  Chemical  Age."—'"  The  Preparation  of  Catalysts."  by  A.  A. 
PoUitt,  M.Sc.  :   and  "  A  New  Era  in  Gas  Supply."  by  John  T.  Shcard. 

"  The  Fruit -(i rower." — "  The  Asj^idistra  as  a  House  Plant  "  ;  "  Jam 
Combine  and  Fruit  Prices"  :    and  "  The  Agricultural  Bill." 

"  The  Gas  World." — ""  Thermal  Etticiencies  of  Gas  aiul  Electricity," 
bv  G.  W.  llel])s  :  "  An  Arbitration  for  the  Municipalisation  of  two 
Companv  (!as  I'ndcrtakings  "  :   and  the  Gas  News  of  the  week. 

'•  Hardware   Trade   Journal."—"  Labour   Saving   in   the   Foundry 
(XIV.)  ;   "  The  Elusive  Ortler"  (II.) ;   "  Leather  Trade  Notes." 

"  Wavs  and  Means." — "  The  Good  in  the  Enemy."  by  the  Editor; 
"  Handicraft  and  Learning."  by  Professor  J.  J.  Findlay  ;  and  "  A 
S]>ecialist  Medical  Service  for  Employees,"  by  H.  Cooi)er. 
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Notes. 


An  Electrical  Research  Association. 

Any  methods  whereby  we  may  add  to  our  knowdedge  of 
electrical  phenomena  are  always  to  be  welcomed,  and  at  no 
time  more  than  at  the  present.  The  means  adopted  to  ensure 
this  development  may  be  divided  into  two  classes,  according 
as  to  whether  they  are  undertaken  with  a  view  to  adding  to 
our  general  knowledge  or  whether  they  have  the  ulterior,  but 
very  necessary,  object  of  increasing  the  commercial  possi 
bilities  of  certain  materials  or  devices  by  augmenting  what 
we  already  know  about  their  properties.  The  second  class 
of  investigations  may  be  conveniently  included  under  the 
heading  of  industrial  research  and  is  one  upon  which  a  good 
deal  of  time,  money  and  enterprise  may  usefully  be  expended 
at  the  present  time.  We  are,  therefore,  glad  to  see  that  the 
Electrical  Research  Committee  which,  it  will  be  remembered, 
was  established  in  1917  to  take  charge  of  all  the  electrical 
researches  initiated  by  the  Institution  of  Electrical  Engineers 
and  the  British  Electrical  and  Allied  Manufacturers'  Asso- 
ciation, is  about  to  be  registered  at  the  Board  of  Trade  as  an 
Association  with  the  object  of  promoting  research  work  in  the 
electrical  and  allied  trades  and  with  power  to  establish  labora- 
tories and  carry  on  experiments  to  that  end.  A  research 
scheme  has  been  approved  by  the  Department  of  Scientific 
and  Industrial  Research,  and  when  the  registration  is  com- 
pleted grants  may  be  obtained  from  this  Department,  thus 
enabling  the  very  useful  work  which  has  been  carried  on 
under  the  direction  of  Mr.  E.  B.  Wedmore  to  be  effected  in  a 
more  satisfactory  way.  This  should  add  to  the  scope  and 
value  of  an  Association  which  is  wortli  all  the  support  the 
industry  can  give  it. 


The  "Electric-Gas"  Argument. 

The  figures  recently  put  forward  by  Sir  Dugald  Clerk 
regarding  the  relative  thermal  efficiencies  of  electricity  and 
gas  have  received  a  good  deal  of  criticism  from  those  repre- 
senting two  schools  of  thought.  In  the  first  place,  there  are 
those  who  think  that  his  figures  require  modification,  and  in 
the  second  there  are  those  who  consider  that  even  if  his  figures 
are  correct  there  are  many  other  factors  of  equal,  if  not  greater, 
importance  to  be  taken  into  consideration  before  the  deduc- 
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tions  he  makes  can  be  correctly  drawn.  A  prominent  critic 
in  the  first  class  is  Mr.  George  Helps,  whose  \iews  were  pro- 
pounded in  our  Correspondence  columns  a  few  weeks  ago  and 
from  whom  we  have  now  received  a  further  lengthy  statement 
in  reply  to  a  letter  of  Sir  Dugald  Clerk's  which  appeared  in 
our  issue  of  Julv  16th. 


The  Point  and  Some  Figures. 

As  Mr.  Helps  expresses  it  the  point  is  briefly  this  :  '"  In 
the  electricity  generating  process  100  heat  units  in  raw  coal 
have  to  be  fed  to  the  steam  generators  to  produce  about  7-6 
units  for  the  use  of  the  consumer  of  electricity.  Comparably, 
savs  Sir  Dugald.  100  heat  units  are  used  in  the  carbonisation 
process  for  every  45  units  })resent  in  the  gas  delivered  to  the 
consumer,  including  an  allowance  for  transmission  loss. 
Therefore,  says  Sir  Dugald,  the  thermal  efficiency  of  gas  to 
that  of  electricity  is  as  45  to  7-6  or  5-9  times  as  great."  But 
Mr.  Helps  points  out  that  in  the  case  of  electricity  the  coal  is 
entirely  consumed  in  the  process,  while  in  the  case  of  gas,  for 
everv  100  heat  units  in  the  raw  coal  only  about  27  per  cent. 
are  available  in  the  gas.  while  about  44  per  cent,  are  left  in  the 
coke  and  the  tar.  and  therefore  the  thermal  efficiency  of  gas 
to  that  of  electricity  is  as  27  to  7-6.  or.  say.  3-5  times  as 
oreat. 


The  Two  Efficiencies. 

Sir  Dugald  Clerk  is.  however,  by  no  means  shattered  by 
this  bon\bardment  of  arguments  and  does  not  see  fit  to  change 
his  mind.  In  a  reply  to  Mr.  Helps,  of  which,  through  the 
courtesy  of  the  "  Gas  World,"  we  have  been  allowed  to  see  an 
advance  proof,  he  adjures  Mr.  Helps  to  distinguish  between 
the  efficiency  of  carbonisation  and  the  efficiency  of  gas  genera- 
tion and  informs  him  that  he  still  confuses  electro-dynamic 
transfornuition  in  an  electric  motor  with  the  efficiency  of 
thermo-dynamic  transforumtion  in  a  gas  engine.  But  Sir 
Dugald  is  rather  hopeless  of  getting  Mr.  Helps  to  see  his 
point  of  view,  for  he  concludes  that  he  is  "  ob\-iously  incapable 
of  following  his  (S\i.  Helps')  mental  processes."  We  should 
not  wonder  if  that  is  what  Mr.  Helps  feels  about  Sir  Dugald 
Clerk.  At  any  rate,  a  sort  of  stalenmte  seems  to  have  super- 
vened and  our  interest  in  the  points  raised  is  rapidly  waning. 
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The  Extension  of  Patents. 

A  RECENT  judgment  of  Mr.  Justice  Sargant  decided  some 
important  points  on  the  construction  of  tlie  Patents  and 
Designs  Act,  1919.  An  application  was  made  under  Sec.  7 
of  the  Act  by  the  owner  of  certain  patents  granted  in  1911 
and  1915  (Davidson's  patents)  for  an  extension  of  their 
periods  as  the  war  had  prevented  the  exploitation  of  the 
patented  processes,  and  thereby  loss  and  damage  had  been 
suffered.  It  will  be  noticed  that  the  application  was  made  a 
long  while  before  the  expiration  of  the  patents,  and  the  question 
was  therefore  raised  as  to  whether  any  alteration  had  been  made 
in  the  practice  hitherto  prevailing,  that  a  petition  for  an  exten- 
sion should  only  be  made  about  six  months  before  the  date 
of  the  expiry  of  a  patent.  In  the  course  of  a  long  and  care- 
fully considered  judgment  Mr.  Justice  Sargant  decided  that 
there  was  strong  prima  facie  ground  for  concluding  that 
extensions  by  originating  summons  under  Sec.  7  of  the  1919 
Act  should  also  be  sought  at  or  about  the  same  period,  and 
the  effect  of  sub-section  6  of  the  section  was  merely  to  give 
the  Court  a  certain  discretionary  power. 


Reasons  for  Judgment. 

The  Judge   pointed  out  that  there  might  be  many  cases 
in  which  the  Court  would  have  regard  solely  to  the  loss  and 
damage  suffered  by  the  patentee,  but  there  might  also  be 
other   cases    where   the   remuneration   had    been   altogether 
excessive,  or  where  the  patentee  had  been  quite  inert,  or  where 
the  prolongation  might  be  likely  to  be  injurious  to  the  industry 
of   the    country,    or   where   there    were   other    circumstances 
unfavourable  to  extension  ;  and  in  the  latter  cases  the  Court 
might  not  be  justified  in  arriving  at  its  decision  by  considering 
solely  the  loss   or  damage  suffered.     Therefore,   he  held  it 
was,  in  general,  impossible  to  decide  in  what  way  the  Court 
should  exercise  its  discretion  until  a  patent  had  nearly  expired. 
Further,  the  reference  in  sub-section  6  to  loss  or  damage  must 
be  taken  to  refer  to  loss  or  damage  suffered  during  the  whole 
term  of  the  patent,  and  not  merely  to  that  suffered  during  a 
portion  of  that  period.     It  might  well  be,  that  in  certain  cases, 
though  a  patentee  had  down  to  the  present  time  suffered  loss 
or  damage  owing  to  the  war,  such  loss  or  damage  might  prior 
to  the  expiration  of  the  patent  be  made  good  in  whole  or  part, 
or  even  be  converted  into  a  gain,  by  reason  of  subseqirent 
circumstances  also  arising  out  of  the  war.     The  patentee  should 
not  be  able  to  select  such  a  time  for  his  application  as  would 
enable  him  to  prove  the  maximum  amount  of  loss  and  obtain 
the  maximum  extension  of  his  patent.     A  system  under  which 
applications  of  the  kind  should  be  entertained  at  a  comparati- 
vely early  period  in  the  life  of  a  patent  would  result  in  the 
])rolongation  of  a  large  number  of  ])atents,  with  very  little 
ultimate    benefit    to    tlie    patentees,    but    with    considerable 
inconvenience   to   the   ])ublic.     Many   patents   which   seemed 
in  their  early  years  to  be  worth  an  application  for  extension 
might,  towards  th'.^  end  of  their  natural  lives,  be  recognised 
as  being  obsolete,  or  su])erseded,  or  otlierwise  not  worth  the 
trouble  and  expense  of  such  a])plication.     As  a  general  rule, 
a})i)lications    under  the    new    sub-section  should,  like   those 
under  the  ]irevious  ])ractice,  be  made  quite  a  sh^rt  time  before 
the  ex})iration  of  the  ])atents.     As  the  applications  were  the 
first  of   their  kind  and   the    practice   had   not    hitherto   been 
settled  he  did  not  dismiss  them,  but  directed  that  they  st.uid 
with  libertv  to  restore  at  a  later  date. 


over  general 


academic  staff  have  had  to  be  increased,  though  even  now 
stipends  are  inadequate  ;  there  have  been  large  increases  in 
the  price  of  chemicals  and  instruments  for  laboratories,  and 
nearly  every  item  of  expenditure  is  much  in  excess  of  the  pre- 
war figure.  Hitherto  this  country  has  been  behind  the  United 
States,  Germany,  and  some  other  countries  in  the  number  of 
its  university  students,  and,  therefore,  we  hope  that  the  tuition 
fees  will  not  be  advanced  to  such  an  extent  as  to  act  as  a 
deterrent  to  those  who  could  benefit  from  the  course  of  ad- 
vanced instruction  given  in  a  university.  We  should  like  to 
see  more  generous  support  of  these  invaluable  institutions  by 
manufacturers  and  by  local  authorities.  We  cannot  afford 
to  be  behind  any  other  country  in  promoting  and  develop- 
ing higher  education  and  scientific  research,  and,  therefore, 
every  attempt  should  be  made  to  assist  universities  and 
university  colleges  to  tide  over  the  present  difficult  time. 


Details  of  the  Increases. 

We  understand  that  at  Birmingham  University  it  is  only  ^ 
intended  to  raise  the  fees  payable  by  new  students  by  2-5  per 
cent.,  but  the  examination  fees  will,  probably,  be  increased 
by  a  similar  percentage.  At  Manchester  and  Bristol  the 
increase  will  be  33^  per  cent.,  and  at  Leeds,  Sheffield  and 
Durham  25  per  cent.  At  Liverpool  all  students  will  have  to 
pay  33J  per  cent,  more  than  hitherto,  and  it  is  anticipated 
that  the  University  of  London  will  adopt  a  50  per  cent.,  and 
Wales  a  33|-  per  cent,  increase.  We  are  glad  to  see  that  the 
proposed  increase  is  a  moderate  one  and  that,  \\'ith  one  ex- 
ception, it  will  be  confined  to  new  students.  Of  course,  there 
is  no  legal  inijjediment  to  prevent  the  raising  of  fees  to  all 
students,  but  the  parents  of  young  men  usually  enter  their 
sons  at  a  university  on  the  basis  of  a  certain  expenditure 
being  required,  and  we  think  that  equity  demands  that  nothing 
should  be  done  to  upset  this  understanding. 


Increase  of  University  Fees. 

Wk  regret  to  learn  that  circ\imstances  have  forced  the 
authorities  of  six  of  th(>  modern  universities  to  raise  their 
tuition  fees  ;  and  it  is  probable  that  other  universities  will 
be    compelled    to   take    a    similar   ste]i.     The    salaries    of   the 


University  Grants. 

The  fact  that  if  Institutions  of  a  University  standard  are 
satisfactorily  to  carry  on  the  important  work   that  they   are 
designed  to  do  they  must  be  provided  with  funds  for  the  purpose- 
is  recognised  to  some  extent  by  the  present  Government,  and 
the  Chancellor  of  the  Exchequer  therefore  proposes  to 
ask  Parliament  to  increase,  the  Treasury  "  grant-in-aid  "  from 
£1,000,000    to    £1,500,000    in    next    year's    Estimates.     This 
advance,  though  at  first  sight  it  seems  an  improvement,  is^ 
really   only   another   of  those   paper  transactions   in    which 
officials  so  delight,  for  the  Uniyersitics  already  receive  the 
latter  amount,  and  all  the  new  proposal  would  do  is  to  make  a 
sum  of  tuOO.OOO  which  is  now  non -recurrent  re-current.     That 
is,  there  is  no  real  advance  at  all,  but  a  slight  im])royement  in 
the  security  of  tenure.     At  the  present  tinu'  this  is  not  enough. 
For  at  no  time  has  money  for  University  Education  been  a 
greater  necessity  than  it  is  now.     The  teaching  staff  is  being 
grossly   underpaid,    buildings   are   falling  into   disrepair,   the 
supply  of  books.  I'quipment  and  consumable  stores  is  stinted, 
it  is  difficult  to  carry  on  even  the  ordinary  work,  and  almost 
impossible  to  carry  on  advanced  studies  or  research  work. 
Indeed,  the  state  of  things  is  such  that  many  of  the  actiNnties  of 
these  Institutions  will  soon  have  to  be  curtaihui  for  lack  of 
siifficient  funds.     It  is  a  case  where  the  GovernnuMit  must  be 
made  to  realise  how  serious  matters  are  and  to  take  steps  to 
pro\nde  adequate  funds  if  not  in  order  that  most  necessary 
work  may  be  carried  on.  then  as  a  thank  offering  for  all  the 
l^niversities  did  in  ensuring  the  successful  jirosecution  of  the 
war.   It  is  but  on<>  more  example  of  the  inability  of  bureaucracy 
to  distinguish  between  necessary  and  unn'Hcssary  expenditure. 
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The  Shortage  of  Scientific  Workers. 

Recent  articles  and  correspondence  in  our  columns  show 
that  there  appears  to  be  a  shortage  of  scientific  workers  both 
in    the    commercial    and    educational    worlds.     Mr.    Butler 
Burke  has  been  deploring  the  fact  that  so  many  research 
students  from  the  universities  choose  the  teaching  profession, 
whilst  Mr.  Paley  Yorke  promptly  retorted  that  the  greatest 
difficulty  was  being  found  in  attracting  a  sufficient  number 
of  men  to  that  profession.     Presumably,  then,  the  total  number 
of  men  being  trained  for  scientific  work  is  insufficient,  and  in 
these  sophisticated  days  the  probable  reason  is  not  far  to  seek. 
Neither  in  the  commercial  nor  in  the  educational  worlds  has 
the  scientific  worker  received  the  financial  recognition  which 
he  surely  deserves,  and  if  the  majority  of  the  research  students 
from  the  university  have  chosen  the  teaching  profession,  it 
was  a  choice  of  two  evils,  and  not  a  measure  of  popularity,  nor 
yet  a  desire  to  tread  "  the  primrose  path  of  dalliance  "  which 
does  not  exist.     On  the  commercial  side,  the  scientific  worker 
has  in  the  past  too  often  been  regarded  as  a  sort  of  human  slide 
rule — a  useful  thing  to  have  about  ;    or  as  a  weird  and  un- 
natural being,  who  knows  all  sorts  of  wonderful  things  except 
how  to  make  money  and  sell  goods.     He  is  tolerated  and  even 
patronised,  as  a  poor  relation  to  whom  a  post  is  given  out  of 
charity.     That  attitude  is  undoubtedly  disappearing  rapidly, 
and  the  war  has  certainly  shown,  or  should  have  shown,  all 
those  who  have  any  understanding  the  value-  of  scientific 
research.     We  expect,  therefore,  to  find  a  wider  and  more 
generous  recognition  of  the  value  of  the  scientific  worker  ;   but 
when  young  men  see  that  the  buying  and  selling  of  goods  is 
pre-eminently  the  way  of  earning  even  what  may  be  called  a 
reasonable  livelihood  they  are  not  likely  to  be  induced  to  join 
the  ranks  of  scientific  workers  either  on  the  industrial  or  on 
the  educational  side.     Let  us  hope  that  both  the  education 
authorities,  on  the  one  hand,  and  the  captains  of  industry  on 
the  other,   will  see  their  way   clearly  to  offering  sufficient 
financial  inducement  to  attract  men  to  the  ranks  of  scientific 
workers.     Otherwise,  the  prospects  of  scientific  development — 
which  means  industrial  development  and  national  develop- 
ment and  national   prosperity — will    be    very    unfavourable 
indeed. 


Eyestrain  in   Cinemas. 

A  REPORT  on  the  above  subject  has  recently  been  presented 
to  the  L.C.C.  by  a  Joint  Committee  appointed  by  the  Illu- 
minating Engineering  Society,  on  which  the  Council  of  British 
O])hthalmologists,  the  Physiological  Society  and  the  cinema 
industry  were  also  represented.  The  Committee  also  received 
the  assistance  of  several  officers  of  the  L.C.C.     The  chief  ques- 
tion dealt  with  is  that  of  undue  proximity  of  seats  to  the  screen. 
This  appears  to  be  a  source  of  eyestrain,  chiefly  on  account 
of  the  inconvenient  upward  tilt  of  the  eyes — a  condition  liable 
to  cause  fatigue,  especially  in  young  children,  who  usually 
occupy  the  less  expensive  front  seats.     The  Committee  suggest 
that  the  '"  angle  of  elevation  "  of  vision  to  the  top  edge  of 
the  pictures  should  not  exceed  35  deg.,  and  a  limit  is  also  set 
to  the  lateral  angle  of  view  to  the  side  edge  of  the  picture. 
The  recommendations  are  based  on  observations  in  a  number 
of  cinemas  in  London,  and  appear  to  be  moderate  and  judicious. 
Other  points  discussed  include  the  eft'ect  of  flicker  and  defects 
of  film  or  projecting  apparatus,  and  the  provision  of  diffused 
artificial  illumination  during  the  performance.     It  is  pointed 
^out  that,  by  suitable  distribution  of  light,  sufficient  artificial 
illumination  can  be  provided  without  detriment  to  the  appear- 
ance of  the  picture.     It  is  satisfactory  to  see  the  cinenui 
industry  co-operating  in  an  inquiry  of  this  nature,  which,  we 
feel  sure,  will  be  to  their  ultimate  benefit  by  raising  the  standard 
of  performance  in  this  country. 


Low-level  Street  Lighting. 

We  have  become  so  familiar  with  the  idea  of  lighting  streets 
by  mean.s  of  sources  mounted  on  jjosts  at  a  relatively  high 
level  that  other  methods  are  scarcely  considered  in  this  country. 
An    interesting    installation    recently    de.scribed    before    the 
Illuminating  Engineering  Society  in  the  United  States  does, 
however,  show  that  there  are  other  possible  methods,  although 
in  this  case  the  circuni-stances  were  exceptional.     The  street  in 
question  is  a  causeway  running  along  the  length  of  the  dam 
of  the  Kensico  Reservoir  in  New  York  State.     For  some  rea.son, 
the  architectural  .specifications  for  the  dam  would  not  permit 
the  use  of  poles.     Accordingly  the  lighting  was  effected  by 
lamps  in  panels  let  into  the  sides  of  the  parapet,  and  also  units 
concealed  in  circular  pavilions  at  the  sides  of  the  road.     The 
roadway  is  approximately  2,200  ft.  long  and  26  ft.  wide,  and  the 
parapet  lamps  are  mounted  26i  in.  above  the  road  surface. 
A  photograph  shows  the  appearance  of  the  roadway  at  night 
regarded  from  one  end.     The  complete  in\isibility  of  the  light 
sources  is   a   pleasing  feature.     The  horizontal   illumination 
along  the  centre  of  the  road  appears  to  average  about  0-06  ft.- 
caudles.     The  lamps  are  staggered,  and  the  photograph  sug- 
gests a  somewhat  patchy  effect  on  the  pavement,  although  the 
illumination  in  the  middle  of  the  road  seems  uniform.     No 
doubt  the  relatively  small  width  of  the  road  renders  possible  a 
method  which  could  hardly  be  used  on  wide  thoroughfares  ; 
but  the  idea  seems  to  deserve  attention  as  a  method  of  lighting 
roadways  crossing  bridges,  on  terraces,  and  in  similar  cases 
where  lamps  can  be  conveniently  concealed  amidst  parapets 
or  other  architectural  embellishments. 


Nitrates  from  Sumatra. 

The  artificial  nitrate  industry  is  one  of  the  first  which  we 
may  expect  to  see  established  near  water-power  developments 
and  away  from  the  coal  fields.  It  requires  large  quantities  of 
electrical  energy  at  a  load  factor  approaching  closely  to  100  per 
cent.,  and  the  principal  raw  material  necessary  is  generously 
provided  by  the  circumambient  atmosphere.  The  only 
difficulty  is  the  transport  of  the  finished  material,  but  in  manv 
cases  this  can  easily  be  overcome.  It  is  therefore  not  sur- 
prising to  find  that  many  countries  remote  from  districts  where 
natural  nitrates  are  to  be  found  are  turning  their  attention  to 
the  employment  of  hydro-electric  power  for  this  purpose. 
Among  the  latest  of  these  is  Sumatra,  where  a  concession  has 
been  granted  by  the  Dutch  East  Indian  Government  for  the 
diversion  of  the  Moesi  River  near  the  town  of  Despetch  through 
a  short  tunnel,  and  thence  into  the  Indian  Ocean  a  little  north 
of  the  port  of  Benkoelin.  It  is  believed  that  about  150,000  h.p. 
can  be  developed  at  the  low  cost  for  turbine  plant  of  £8^  per 
kilowatt,  while  the  cost  of  power  per  kilowatt-year  will  be 
about  £1,  which  seems  reasonable  enough,  even  when  the  high 
load  factor  is  considered.  A  start  will  be  made  by  the  erection 
of  a  subsidiary  station  of  50.000  H.P.,  which  it  is  hoped  will 
be  in  operation  within  two  years. 


The  Commissioners  and  Garden  Cities. 

That  certain  liveliness  which  is  now  becoming  nuinifest  with 
regard  to  housing  also  produces  another  problem  for  the  con- 
sideration of  the  Electricity  Commissioners.  There  seems  no 
reason  to  doubt  that  most  of  the  new  houses  will  be  fitted  with 
electric  light,  and  where  the  colony  is  being  built  in  or  near  an 
area  where  there  is  already  an  elect^-icity  sujiply  no  special 
difficulty  will  arise.  But  there  are  other  cases  where  matters 
are  not  quite  so  easy.  Plans  are  being  prepared  for  the 
development  of  garden  cities  in  what  is  now  the  country,  and 
the  erection  therein  of  what  may  be  called  modern  middle 
class  houses  presumably  well  equipped  with  labour  saving  and 
labour    preventing   devices    of    which    electric    lighting    and 
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electricity  for  "  other  uses  "  will  be  the  chief.  These  garden 
cities  are  many  of  them  being  built  at  considerable  distances 
from  existing  electricity  supply  mains,  and  in  former  days 
we  have  no  doubt  the  development  would  have  included  the 
erection  of  a  small  generating  station  for  supplying  the  elec- 
trical needs  of  the  inhabitants.  But  to  allow  this  to  be  done 
now  would  be  to  run  contrary  to  the  implied  policy  of  the 
Electricity  Commissioners,  a  policy  which  we  feel  sure  is 
the  correct  one.  In  the  meantime  these  colonies  will  soon  be 
requiring  electrical  energy.  Will  they  be  allowed  to  ?rect  a 
temporary  station  or  will  they  be  permitted  to  form  excep- 
tions to  the  general  rule  ?     We  shall  be  interested  to  see. 


Calculation  of  Antenna  Capacity. 

Some  years  ago  we  published  an  article  by  Prof.  G.  W.  0. 
Howe  o-iving  methods  for  the  calculation  of  capacities  of 
elongated  flat-topped  antennas,  composed  of  parallel  wires, 
and  giving  tables  and  curves  making  possible  the  easy  deter- 
mination, of  the  capacities  of  small  antennas  of  this  type. 
Subsequently  Prof.  Howe  gave  similar  formulae  for  umbrella 
antenna,  and  the  subject  also  received  attention  from  Mr. 
Louis  Cohen,  while  formulae  for  elongated  parallel  wire 
antennas  giving  results  comparing  very  closely  with  those  of 
Prof.  Howe  were  published  some  time  ago  by  the  Bureau  of 
Standards.  Unfortunately,  the  calculations  are  more  or  less 
laborious  and  are  not  of  general  application.  It  is,  therefore, 
fortunate  that  Mr.  Louis  W.  Austin  has  now  discovered  that 
the  capacity  of  all  antennas  not  too  elongated  in  shape  and  with 
the  wires  not  too  widely  spaced  can  be  represented  by  the 
formula 

C-(45«-f  0-885  api)  IQT^ 

Where  C  is  the  capacity,  a  the  area  and  li  the  mean  height. 
This  equation  is  in  reality  the  sum  of  the  usual  expressions  for 
the  capacity  of  a  disc  in  space  and  of  that  for  a  two-plate 
condenser,  disregarding  the  edge  effect.  It  is  also  interesting 
to  note  that  this  formula  appears  to  represent  the  capacity 
of  plate  condensers  in  general  for  all  values  of  plate  separation, 
provided  one  of  the  plates  is  earthed.  This  question  is  of 
great  theoretical  and  practical  importance,  and  we  are  glad  to 
learn  that  Mr.  Austin  is  extending  his  investigations  to  a 
verification   of  these  relations  for  both  circular  and  elongated 

plates. 

^ 

The  Work  of  Parliament. 

Parliament  has  adjourned  until  October  19th,  when  an 
autumn  session  will  open,  without  advancing  the  Electricity 
(Supply)  Bill  beyond  a  first  reading  in  the  House  of  Commons. 
It  is,  therefore,  quite  within  the  bounds  of  possibility  that 
little  further  will  be  heard  of  this  measure  this  session,  and 
we  shall  have  to  wait  until  next  year,  or  even  longer,  before 
this  consolidating  enactment  becomes  law.  This,  we  think, 
is  a  pity.  We  ourselves  are  in  favour  of  a  great  deal  of  what 
this  Bill  seeks  to  legalise  though  there  are  others  who  oppose 
its  provision^.  But  what  is  required  most  urgently  is  not  a 
legalising  of  this  or  that  policy,  but  settlement  and  peace  and 
quiet.  For  the  rest,  the  session  has  been  barren  enough  for 
the  engineer  and  tlu'  conimercial  man.  The  Mining  Industry 
Bill  has  become  iiu  Act,  after  the  Ministry  of  Mines  had  been 
scotched,  as  has  also  the  Overseas  Trade  (Credits  and  In- 
surance) Bill,  in  spite  of  considerable  criticism.  A  new 
Profiteering  Act  has  been  iiassed,  and  the  Finance  Act  has 
laid  an  almost  overwhelming  burden  on  the  industries  of  the 
country.  An  attempt  to  protect  ovr  "  key  ""  industries  from 
dumping  failed,  and  the  need  for  economy  has  not  yet  been 
realised.  The  one  bright  spot  has  been  the  relaxation  of 
control,  wliicli  we  hope  to  see  carried  still  farther. 


The  Employment  of  Ex-Service  Men. 

The  appeal  ]nade  by  Earl  Haig  on  behalf  of  190,000 
unemployed  ex-service  men,  an  appeal  which  has  been  sup- 
ported not  only  by  H.M.  the  King  but  by  all  shades  of  political 
and  industrial  opinion,  is  one  that  cannot  fail  to  generate  a 
spark  of  compassion  in  the  breasts  of  all  those  in  whom 
contact  with  the  grindstone  of  this  world  has  not  entirely 
erased  those  finer  elements  which  compose  all  that  is  best  in 
human  nature.  The  case  is  a  distressing  one.  Many  of  these 
men  left  good  positions  to  serve  their  country,  to  return  in 
shattered  health  to  find  their  positions  filled.  Others  went 
straight  from  school  into  the  fighting  forces,  to  return  to  find 
that  they  had  lost  five  years  experience  and  gained  five  years 
in  age.  It  is  difficult  to  know  which  of  these  two  positions  is 
the  harder.  But  in  the  dealing  with  them  both  the  State  and 
the  industry  have  too  often  forgotten  their  obligations  to 
those  who  not  so  long  ago  were  heroes,  and  while  proffering  an 
empty  sympathy  have  in  the  stress  of  present  day  affairs 
neglected  to  give  that  active  help  which  is  the  one  thing  that 
is  sorely  needed. 

9 

The  Reasons  for  Neglect. 

There  seem  to  be  two  reasons  for  this  which  blend  together 
to  form  one.  Employers  feel  that  business  is  not  a  charity. 
The  healthiest  and  most  experienced  men  do  the  best  work. 
To  employ  any  others  is  to  reduce  the  efficiency  and  add  to  the 
already  heavy  expenses  of  business.  Employees,  as  repre- 
sented by  the  Trade  LTnions,  do  not  feel  that  they  can  relax 
their  rules,  even  on  such  an  occasion,  without  admitting  a 
principle  which  may  before  long  undermine  their  constitutions. 
The  result  of  this  is  equally  deplorable  in  both  cases,  nay  it  is 
shameful  in  a  nation  which  prides  itself  on  the  pureness  of  its 
ideals,  and  the  extent  of  its  civilisation.  This  attitude  must 
be  changed.  For  this  is  no  charity,  but  a  duty.  As 
Sir  Frederick  Milner,  than  whom  no  one  has  done  more  in 
this  great  cause,  truly  says  :  "  As  a  nation  we  are  inclined  to 
be  both  selfish  and  forgetful,  but  at  the  bottom  our  hearts  are 
in  the  right  place."  The  first  clause  is  unfortunately  too  true, 
we  hope  that  the  next  few  weeks  will  prove  the  second  equally 
correct. 


Engineers  as  Directors. 

Without  a  suspicion  of  vainglory  the  engineer  may  justly 
pride  himself  on  having  contributed  more  than  any  other 
section  of  the  population  to  the  exjiansion  of  our  knowledge  and 
the  employment  of  the  methods  wher?by  scientific  jihenonu-na 
are  made  available  for  general  use.  To  give  exami)les  of  this 
would  be  to  insult  our  readers'  intelligence,  but  the  generality 
that  life,  as  we  understand  it  at  present,  without  engineering, 
would  come  to  a  standstill,  contains  more  of  truth  than  many 
other  similar  fascinating  statenuMits,  and  what  is  more,  loses 
its  verity  if  ..  word  representing  any  other  form  of  human. 
activity  is  substituted  for  "  engineering."  It  is  therefore  sur- 
pri.sing  to  find  how  little  that  engineering  knowledge  is  taken 
advantage  of  in  the  composition  of  Boards  of  Directors  and 
other  similar  bodies.  We  do  not  ask  that  departnuMital  stores 
largely  devoted  to  the  materialisation  of  the  niysteries  of 
feminine  fashion  should  include  an  engineer  on  their  boards. 
or  that  an  engineer  should  be  an  essential  factor  in  the  manage- 
ment of  a  theatrical  con\bine  or  a  cinenuitograph  trusty 
though  those  responsible  for  the  control  of  such  undertakings 
might  do  worse  than  enlist  the  aid  of  a  man  po.ssessing  such 
knowledge,  but  it  does  seem  in  a  great  dc^gree  extraordinary 
that  so  many  purely  engineering  concerns  should  include  no 
engineer  amoJig  their  directors.  For  while  it  seems  an  axiom 
that  no  board  is  complete  without  a  financier,  a  lawyer,  and 
even  a  nuMubcr  of  one  or  other  of  the  Houses  of  Legislature 
and.  we  do  not  doubt  before  long  we  may  add,  a  m.Mnber  of 
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the  Labour  party,  yet  to  include  an  engineer  is  to  take  a  step 
so  rare  as  to  brand  those  doing  so  with  the  stigma  of  origi- 
nality. We  do  not  seek  to  enquire  why  this  should  be  so,  but 
we  do  think  it  is  a  mistake.  At  a  time  when  knowledge, 
energy  and  enterprise  are  necessary  for  the  development  of 
the  electrical  engineering  industry,  to  exclude  the  engineering 
element  from  the  directorate  is  to  cling  to  a  policy  which  never 
had  mucli  worth  and  is  now  as  useless  as  it  is  unnecessary. 


An  Interesting  Departure. 

The  electric  accumulator  comes  into  its  own  at  the  Irthling- 
borough  iron  ore  mines  of  the  Ebbw  Vale  Steel,  Iron  and  Coal 
€omi)any.  These  mines  were  recently  officially  inaugurated 
by  Lord  Ashfielo  of  Souteiwell,  and  consist  of  a  bed  of  iron 
ore  15  ft.  thick  and  estimated  to  contain  some  45,000,000  tons. 
To  extract  this  ore,  which  occurs  as  a  carbonate  of  iron,  of 
oolithic  structure  and  blue,  grey  or  green  in  colour,  a  tunnel 
has  been  driven  into  the  hillside.  The  mine  is  worked  on  the 
pillar  and  staff  system  and  an  electric  drilling  machine  sup- 
plied with  current  horn  accumulators  carried  on  a  special 
truck  at  the  rear  of  the  machine  is  used  to  drill  the  holes  in  the 
face  of  blasting.  The  ore  is  then  loaded  into  3-ton  steel  trucks, 
which  are  hauled  by  a  9  h.p.  tractor  also  driven  by  accumu- 
lators to  collecting  sidings  in  the  timnel  whence  they  are 
hauled  to  the  calcining  plant  by  electric  locomotives  deriving 
their  current  from  an  overhead  trolley  wire.  It  should  be 
added  that  the  calcining  kilns  are  charged  by  electrically 
operated  machinery,  and  indeed  that  the  fullest  use  of  electrical 
etjuipment  is  made  throughout  the  works.  The  electrical 
accumulator  should  therefore  have  a  great  chance  of  proving 
its  utility  under  somewhat  arduous  conditions,  a  chance  that 
we  have  no  doubt  will  lead  to  satisfactory  results.  Tractors 
of  the  kind  employed  have,  of  course,  been  used  before  and 
are  receiving  an  ever  increasing  application.  But  this  is,  we 
believe,  the  first  tinxe  accumulators  have  been  used  for  driving 
drills  in  this  way,  and  we  shall  watch  the  results  of  the  ex- 
periment with  interest. 


Housing    and   Transport. 

Both  those  whose  business  it  is  to  reorganise  the  housing 
and  those  whose  business  it  is  to  reorganise  the  transport  of 
this  -country  seem  to  find  it  equally  difficult  to  get  down  to 
real  work.  There  is  a  tremendous  lot  of  action  and  a  great 
deal  of  energy  is  obviously  being  expended,  but  nothing  much 
of  any  use  is  the  outcome,  and  the  unbiased  onlooker  is 
forcibly  reminded  of  the  antics  of  the  ancient  gladiator  en- 
veloped in  a  net  as  he  watches  the  pathetic  struggles  of  those 
concerned  to  formulate  a  scheme  that  will  really  produce 
houses  in  a  reasonable  time  in  the  numbers  now  required, 
or  to  arrange  for  the  collectioa  and  delivery  of  goods  and  the 
transport  of  passengers  expeditiously,  efficiently  and  cheaplv. 

A  Muddle  for  Solution. 
The  whole  thing  is  indeed  a  muddle  out  of  which  we  suppose, 
as  is  our  habit,  we  shall  emerge  sooner  or  later  after  the  ex- 
penditure of  an  amount  of  energy,  time  and  money  out  of  all 
proportion  to  the  work  done.  But  while  both  housing  and 
transport  are,  taken  by  themselves,  what  may  be  called  simple 
muddles,  in  their  present  condition  they  together  form  a 
complex  muddle,  the  solution  of  which  is  no  less  urgent  than 
IS  the  solution  of  the  two  separate  components  which  go  to 
make  it  up.  In  fact,  considered  in  one  way,  though  it  is 
regrettable  that  neither  muddle  shows  any  real  signs  at  present 
of  being  adjusted,  it  is  certainly  an  advantage  that  houses 
have  not  been  built  in  any  great  numbers  while  transport 
remams  in  its  present  parlous  condition.  The  reverse,  of 
course,  does  not  apply. 


Improved  Tran.sport  First. 

For,  to  anyone  who  considers  the  hou>-ing  problem  as  it 
presents  itself  now  a  days  in  the  neighbourhood  of  London  or 
any  other  large  town,  it  is  obvious  that  to  pronde  fresh 
residences  for  the  growing  population  hou-ses  niu.st  be  built 
further  and  further  from  the  centre  of  the  existing  towns  ; 
or,  in  other  words,  that  the  area  now  covered  by  buildings 
must  be  extended.  It  follows,  therefore,  that  there  will  be  a 
shifting  of  the  population  from  the  centre  to  the  circumference 
and  a  growing  need  for  better  transport  facilities  to  bring 
that  population  in  from  its  "  dormitories"  to  work  each 
morning  and  to  carry  it  in  the  reverse  direction  each  evening. 
The  only  way  that  this  tidal  flow  can  be  avoided  is  by  the 
erection  of  what  are  usually  known  as  garden  cities. 
G.arden  Citie.s  No  Solutio.v. 

The  development  of  such  an  idea,  however,  predicates 
too  great  a  change  in  our  present  arrangements  to  be  effected 
anyhow  but  gradually.  Nor  owing  to  the  magnitude  of  the 
work  involved  does  it  provide  a  speedy  solution  of  our  present 
difficulties. 

It  is  therefore  most  important  that  along  with  this  pre.sumed 
erection  of  multitudinous  houses  should  go  schemes  for  the 
development  of  the  transport  systems  of  the  country. 
Electrificatiox  a  Necessity. 

Considered  from  this  point  of  view  the  outlook  is  not  rosy. 
As  we  pointed  out  a  short  time  ago,  the  railways  have  about 
reached  the  limit  of  the  "  bread  and  butter  '  traffic  they 
can  carry,  and  the  only  way  to  provide  for  the  increase  in 
passengers  which  will  certainly  follow  any  great  development 
in  housing  is  by  carrying  out  adequate  schemes  of  electrifica- 
tion. So  greatly  are  we  confident  that  this  view  is  the  correct 
one  that  we  see  with  the  greatest  regret  the  abandonment  by 
the  London  &  South-Western  Railway  of  the  proposed  ex- 
tension of  their  electrified  lines,  and  the  delay  on  the  part  of 
the  Committee  recently  appointed  by  the  Ministry  of  Trans- 
port to  issue  its  report.  We  are  glad  on  the  other  hand  to 
see  that  the  question  has  been  recei%-ing  attention  in  other 
quarters  and  that  various  proposals  have  been  made  to  the 
Light  Railways  Commissioners  for  passenger  lines  to  link  up 
the  new  residential  quarters  with  the  business  and  manu- 
facturing areas. 

The  Effect  of  Increased  Fares. 

The  matter  is  also  complicated  by  the  new  increase  in 
railway  fares.  This  places  a  further  burden  on  the  house- 
holder' who  is  obliged  or  who  prefers  to  live  in  the  outer 
districts,  and  may  retard  that  movement  away  from  the  inner 
districts  which  is  so  desirable  in  the  interests  of  the  hetr.^r 
health  of  the  population. 

A  Close  Connection. 

It  is  therefore  highly  important  that  these  two  questions  of 
housing  and  transport  should  be  considered  not  only  separately 
but  in  their  relation  to  each  other.  For  urgent  though  each 
problem  is,  it  is  essential  that  the  solution  of  transport  portion 
should  not  be  allowed  to  lag  behind  that  of  housing,  or  we 
may  be  landed  in  worse  difiiculties  than  we  are  at  present. 

The  worst  phase  of  the  whole  question  is  that  those  who 
would  gain  most  by  improved  housing  and  who  will  suffer 
most  inconvenience  by  lack  of  transport  facilities  are  standing 
in  their  own  light.  For  there  is  no  doubt  one  of  the  obstacles 
in  the  way  of  housing  development  is  the  ca'canny  policy 
adopted  by  workers  in  the  building  trades,  while  a  similar 
policv  among  workers  in  other  trades  is  equally  dela}-ing 
improvement^  on  our  railways  by  forcing  up  prices,  retarding 
deliverv  and  making  the  raising  of  capital  difficult.  It  is  a 
great  pity  that  this  should  be  so,  but  with  the  workers  taking 
up  their  present  attitude  it  seems  almost  too  much  to  hope 
that  more  enlightened  methods  may  be  adopted  in  the  general 
as  well  as  in  the  particular  interest. 
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Reduction   in    the    Temperature    of   a   Wire  when 

Covered  T^ith  Insulation. 


By   ALEC.    B.    EASON. 


This  article  discusses  a  fact  known  to  some  scientists,  but 
perhaps  not  realised  by  the  ordinary  engineer,  as  it  is  so 
contrary  to  expectations.  Considering  two  cases,  one  in 
which  a  bare  wire  carries  current,  and  the  other  in  which  the 
same  wire  is  insulated,  it  is  often  thought  that  the  bare  wire 
will  be  the  cooler,  assuming  that  the  surrounding  conditions 
and  current  are  kept  constant.     This  is  a  mistaken  idea  if 
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the  wire  is  small,  say  less  than  5  mm.  This  point  becomes 
of  practical  interest  if  one  is  considering  the  likelihood  of  a 
wire  in  a  multiple-wire  cable  (of  small  gauge  wires)  fusing  under 
overloads.  The  wires  will,  in  general,  fuse  outside  the  cable 
in  the  portions  where  the  wires  are  fanned  out  on  to  connec- 
tions, assuming  that  only  one  or  two  wires  are  carrying  the 
overload  fusing  current.  Another  result  is  that  a  fine  wire 
resistance  may  remain  cooler  if  covered  with  insulation  than 
if  kept  bare.  The  physical  reason  for  this  fact  is  that  the 
surface  resistivity — i.e.,  the  difference  of  temperature  between 
the  hot  wire  or  hot  insulation  and  the  surrounding  cool  air 
required  to  transmit  unit  amount  of  heat  per  unit  area  (this 
is  denoted  by  A'') — is  very  considerable,  unless  the  body  is  in 
a  forced  draught,  and  the  bigger  the  surface  the  less  will  be 
the  temperature  difference  to  transmit  a  fixed  amount  of  heat. 

The  fact  that  bare  wire  is  usually  hotter  than  insulated  wire 
can  be  proved  simply  in  the  following  manner  :  Take  some 
cotton,  rubber  or  silk-covered  wire  about  23  S.W.G.,  and  make 
a  circuit  of  [a)  length  of  bare  wire,  (6)  a  length  of  single  insu- 
lated wire,  (c)  a  length  of  twisted  insulated' wire,  and  {d)  a 
coil  of  insulated  wire.  Put  30,  40  or  50  amperes  through  the 
series  ;  usually  the  bare  wire  will  fuse  and  the  others  remain 
only  charred.  If  the  coil  was  very  tightly  wound,  and  each 
wire  of  the  pair  carried  the  current,  the  wire  might  fuse  in  the 
coil  ;  but  if  only  one  wire  carries  current  in  the  coil,  the  wire 
Mill  probably  fuse  in  the  bare  portion. 

The  following  example  will  give  some  idea  of  the  tempera- 
tures in  bare  and  ins\dated  wires.  Suppose  a  bare  copper  wire 
O'l  cm.  in  diameter  lies  in  still  air  and  carries  a  current  of 
42-5  amperes,  its  temperature  will  be  about  400°C.  ;    if  the 


wire  is  now  covered  with  insulation  0^2  cm.  thick,  of  such 
material  that  its  thermal  resistivity  (which  is  denoted  by  K,  the 
reciprocal  of  its  thermal  conductivity)  is  300°C.,so  that  the 
external  diameter  is  0-5  cm.,  the  temperature  will  be  about 
280°C.,  and  the  outside  temperature  of  the  insulation  will 
be  about  180°C.  These  temperatures  are  approximate  only. 
(iir=  centigrade  degrees  required  to  drive  1  watt  through  a 
centimetre  cube  of  the  insulation). 

The  reason  for  the  reduction  of  the  wire  temperature  can  be 
theoretically  demonstrated  as  follows  :  We  wish  to  find  the 
expression  for  the  temperature  of  the  wire  (denoted  by  T,.)  in 
relation  to  the  temperature  of  the  air  (denoted  by  T„).  There 
is  a  fall  of  temperature  between  the  wire  and  the  outside 
surface  of  the  insulation  {  =  Tc  —  T.,)  and  a  fall  of  temperature 
between  the  insulation  and  the  air  (  =  2"^— Ta).  The  magnitude 
of  the  first  portion  is  given  by 


Tc-T,= 


^^K  log.  {D  d) 


(1) 


Tc  =  the  temperature  of  the  wire  in  degrees  Centigrade. 
Ts=the  outside  temperature   of  the  insulation  in  degrees 

Centigrade. 
TF  =  the  watts  conducted  through  the  insulation  per 

centimetre  length  of  the  cable, 
if  =  the  thermal  resistivity  in  degrees  Centigrade. 
D=th.e  outside  diameter  of  the  insulation  in  centimetres. 
fZ  =  the  diameter  of  the  wire  in  centimetres. 
The  magnitude  of  the  second  portion  of  the  fall  of  tempera- 
ture— viz.,  Ts— T„ — is  found  from  the  equation 

Watts  emitted  from  the  hot  surface=.-T:Z)^'(Ts— T„)    .    (2) 

where  k'  is  a  coefficient  giving  the  average  amount  of  watts 
emitted  per  1°C.  for  the  range  of  temperature  T,,  to  T„  for  the 
particular  size  of  cable  being  considered,  k'  is  not  a  constant 
independent  of  T^  and  of  D  :  K',  the  surface  resistivity,  =l/'k'. 
From  a  scrutiny  of  the  reports  upon  the  emission  of  heat  irom 
wires,  it  seems  that  the  rate  of  heat  loss  in  still  air  per  centimetre 
length  of  a  cylindrical  body  can  be  ])ut 

\\-atU  =  AD{T,-T„)  =0-0029  Z)«-6(T,-r„)i-'8    .     .     (3) 

The  values  of  A,  n  and  p  are  approximate.  For  values,  see 
Fig.  1.  The  temperature  excess  of  the  wire  above  the  air  is 
{T^—Ts)-\-{T,—T.,)  ;  the  later  term  is  often  greatly  in  excess 
of  the  former,  and  it  can  be  reduced  considerably  by  increasing 


(H    OS  OSOIMMl 

Diameter  of  Cylinder  in  cm. 
Fk;.  1. 


D  ;  the  former  term  may  be  only  slightly  increased  by  such 
increase  in  D.  and  thus  the  total  excess  o^  temperature  can  be 
reduced  by  increasing  D.  The  values  of  A'',  the  apparent 
surface  resistivity  per  unit  area,  if  the  law  just  mentioned  is 
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the  correct  one,  vary  as  shown  in  Fig.  2,  and  are  found  irom 
the  equations 

Watts  =  rtZ){T,-T„)//C'  =  00029/)«-«(r,-T„)i-i8   .     .     (4) 

The  values  of  K'  given  by  Hirobe,  Melsom  and  Booth,  &c. 
(see  bibliography  attached),  hokl  quite  well  for  certain  size 
cables,  but  should  not  be  used  indiscriminately. 

i'  =  watts  emitted  per  square  centimetre  per  1°C. 

iC'= Centigrade  degrees  per  watt  per  square  centimetre. 

k'  K' 

Separator  rubber    000270  371 

Jacket  rubber     0-00235  425 

Vulcanised  rubber 0-0023fi  424 

Cottontape 000232  432 

Cotton  braid,  good 00021.'5  465 

CJotton  briid,  poor      0-00217  460 

Lead 0-00145  690 

Lead 0000875  1,140 

Lead 0-001540  650 

Rubber,  V.I.R 0001080  928 

Lead,  ordinarv    000081  1,220 

Lead,  painted  black   * O-OOUO  905 

Cotton  covering 0-00129  770 

Steel  braided  armottr 0-00155  645 

Lead 000083  1,210 

Lead 0-00110  905 

The  scientific  fact  of  the  reduction  of  temperature  arising 
by  covering  wires  with  insulation  has  been  dealt  wath  by  Porter 
C'  Phil.  Mag.,"  Vol.  XX.,  p.  oil,  1910),  Eussell  ("  Phil.  Mag.," 
Vol.  XX.,  p.  729,  1910),  Melsom  and  Booth,  who  follow  Forbes 
("  Jour."  Inst.  Elec.  Eng.,  Vol.  XLVII.,  p.  728, 1911).  Porter, 
.Forbes  and  Booth  assume  that  the  difference  of  temperature 
between  the  surface  of  the  insulation  and  the  air — Tg  —  T,, — is 
directly  proportional  to  the  watts  emitted,  and  inversely  pro- 
portional to  the  diameter.  This  would  be  true  if  the  surface 
resistivity  K',  by  which  is  meant  the  Centigrade  degrees 
required  to  transmit  1  watt  per  second  per  square  centimetre 
from  the  hot  body  to  the  cold  air,  were  a  constant,  independent 
of  the  size  of  the  body  and  of  the  difference  of  temperature 
between  the  body  and  the  air.  K'  is  the  reciprocal  of  the 
watts  emitted  per  1°C.  ;  and  the  watts  emitted  per  1°C.  will 
not  be  the  same  if  the  hot  body  is  at  40°C.  with  air  at  20°C.,  and 
if  the  hot  body  is  100°C.  and  the  air  at  20°C.  The  watts 
emitted  per  1°C.  in  the  latter  case  will  exceed  those  emitted 
in  the  former  case.  K'  also  varies  with  the  size  of  the  body  ; 
the  heat  emitted  per  unit  area  is  not  the  same  for  a  1  mm.  wire 
and  for  a  6  cm.  (2  in.)  pipe. 

Returning  to  Porter's  theory,  if  K'  is  assumed  to  be  indepen- 
dent of  Ts  —  T.,  and  of  D,  the  minimum  value  of  Tc  —  T„  is 
given  when  D=2K'/K.  Porter  then  gives  the  following  values 
of  D,  choosing  K'  =  800°C.  for  varioiis  insulating  materials  ; 
thus,  glass  16-2  cm.,  rubber  2-6  cm.,  paper  2-0  cm.,  silk  1-4  cm. 
The  factor  d,  giving  the  diameter  of  the  wire  carrying  the  cur- 
rent, does  not  occur  in  the  equation  for  D,  and  therefore  it  is 
immaterial  what  size  wire  is  carrying  the  current  when  one  is 
simply  trying  to  determine  the  minimum  temperature  with 
various  thicknesses  of  insulation  for  a  ])articular  wire.  The 
size  of  wire  will  affect  the  value  of  the  minimum  temperature  ; 
but  any  wire  covered  with  silk  until  the  outside  diameter  of  the 
cable  was  1-4  cm.  would  be  cooler  than  such  wire  bare  or 
covered  with  silk,  so  that  the  outside  diameter  was  less  than 
1-4  cm.,  provided  that  (1)  Porter's  assxtn^ption  were  true  and  (2) 
the' wire  of  cable  was  in  still  air.  If  the  wire  is  in  a  draught 
of  air,  the  surface  resistivity  K'  will  be  considerablv  reduced, 
and  the  diameter  D  to  give  minimum  temperature  rise  will  be 
reduced. 

Now  let  us  find  the  value  for  D  to  give  the  minimum  rise, 
knowing  that  K'  depends  on  both  Tg  and  on  D. 

T,~Ta  =  {Tc~Z)  +  {T,-T,.) (6) 

...     (7) 


Xuiiicrical  values  of  D  for  particular  ca.ses  are  a.s  follows  : — 
\VhenH^=  GDI,  010,  10,     10*0  watts  per  cm. 

\Vh»-niiC=1000,  D=10,    Oo,    0-2.5,    013cm. 
When^=   .500,  D=iO,     20,     10,       0-.50  cm. 

The  ])robable  value  of  the  watts  generated  in  the  wire  can  be 
determined  when  the  current  i.s  known  and  the  resistance  of  the 
wire  at  Tc  is  known.  Even  though  the  watts  are  not  known 
accurately,  the  likely  value  of  D  can  be  found,  as  H'  only 
enters  as  W^'^. 
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=  -^r—     log    {D;d)  +  \ 

After  differentiating  this  with  regard  to  Z),  we  get  a  minimum 
Tc  when 
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pole-changing  switch  can  be  seen  from  Fig.  4  vluch  gives  a  sectional 
view  of  the  motor.     Both  stator  and  rotor  slots  are  semi-closed,  and 

the  rotor  slots  are  oblique  m  order  to  avcnd  the  production  of  tooth 
ripplei*  in  the  wnvs  forms.  With,  the  exceptioii  of  two  openmgB 
for  ad]>_LStin^  the  brushes  and  the  p  I'r-, hanging  device,  the  motoss 
are  t'jtally  en<;li--<=eti  and  artiriciaiiy  \-enuiated. 

The  pen'orman',^  .'irvirs  or  the  motocs,  ailowing  their  operation 
also  as  a.syQehroDoa:>  eenierators,;_are  given  in  K^  2. 


^-^- 

n 

/ 

/- .^-—7^ 

\r^' 

^  / 
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M               \ 

y           1  i 

xw      nut       JBU      :ii» 


FtO.  2- CaAEACTEIRtSTIC  CrRVE-i  OF  MoTOKS. 

Kitovatts  ol  the  Two  Motors,  at  the  9iaft. 
I-  8  poJe  cottosctioas-  2  motors  in  cascaile  a=Revs.  per  nun. 

n.  6       „  .,  .,  If—  Efficiency  per  cent. 

HI-  S       „  _  parailei  cos '3=Power  factor. 

1^-  6       „  „  .,  I)=TorqQe  in  kg./m. 

Lu  =  One  hour  rating  of  the  two  motors  in  kilowatts. 

Matx  CtKcnT-BaEAKEK. 
The 


double-pole,  oil  immersed  oircuit-lweaker  is  shown  in 
Rg-  3;  it  is  provided  with  n<.vvoltaire  and  overload  releases,  and  is 
remote  ccntioDed  by  compressed  air.  The  breaker  can  also  be 
tiij^)ed  by  th«  motonnan  pressing  a  button  and  opening  the  circuit 
ok  the  Do-v(^age  reUr. 

Tbe  reveiser  for  oKangring  the  direction  of  rotation  ol  the  motors, 
changes  over  the  connections  of  two  of  the  stator  phases.  A  special 
switch,  the  cascade  commutator,  connects  the  starting  resistances 
to  the  stator  ol  the  second  motor,  or  to  the  two  rotors,  and  makes  the 


neccooaiv  connrctioas  for  caacade  or  panDel  vorkiiig.     la „^-.., 

there  is  a  switch  to  comiKt  the  stator  wixMlxngB  o<  the  Meonl  BOlar 
in  star  or  mesh,  aeconfing  to  the  method  of  coonKtias  the  motor 
to  tbe  reaetanecs. 

*'tabti3ic  Resistances. 

^  ^re  made  of  cormgatrd  nickefin  strip  and 

15^*^'  y  the  fans  reotilatxDg  the  traction  motoo. 

Fo^  caecatic  wripng  the  leoBtances  are  oooniected  in  star,  and  lor 
parallel  working  in  mesh.  Each  group  coasts  of  efev«n  notdMa, 
the  first  sis  of  which  conespond  to  the  catting  oot  of  eqaal  lesss- 
tances  in  the  three  phases,  covering  a  wide  range  of  i«giriation: 
these  notches  are  only  used  st  starting.  The  jemaiaiBg  notches 
correspond  to  low  resistance  efements,  shott-drcoited  Bxegoiarir 
in  the  various  phases.  The  sabdivision  necesearv  for  the  icsMtance 
elements  is  by  this  means  reduced  without  the'  passage  fioai  one 
to  the  next  being  too  abrupt.  The  very  fine  legaUtkn 
r.ed  on  these  last  notches  penrr?  -f  r-ao  locomociTes  beii^ 
used  m  parallel  on  the  same  load,  tr  e  motors  of  the  moR 

speedy  locomotive  being  thns  adjo.-  rking  on  one  of  these 

last  live  notches.  Two  locomotives  having  a  difieience  of  55  mm. 
La  the  diameters  of  the  driving  wheels  can  thte  be  coopfed  so  as  to 
develop  approximately  the  same  power. 

The  construction  of  the  various  commotatois  or  switches  k  on  the 
lines  of  the  ordinary  controDer  with  the  exception  of  the  staitii^ 


commutator  which  is  built  up  of  contactocs  operated  by  means  of 
cams.  With  the  exc^'ption  of  the  resistance  combiner  ifor  cott- 
necting  the  resistance  in  star  or  mesh),  and  the  rotor  swit^es  for 
changing  the  number  of  pc^es  of  the  rotor  winding  aO  the  larious 
switching  apparatus  is  oil-immersed,  and  pneumatically  operated.  £ 

Control  System 

-   r  chief  characteristic  of  these  locomotives  is  thus  that  all  the 

d.  L  dratus.  including  the  starting  apparatus,  fen-  obtaining  the  various 

speeds,  is  operated  by  means  of  H— tsniin  il  air.     The  two  master 

v^utrollers  also  only  contain  pneamatic  parts,  and  no  electrical 

'.unections.     The  com{Mes8ed  air  ajiBtcm  has  thus  been  applied 

on  a  greater  scale  than  has  been  nsnal  up  to  the  present.     The 

controller  is  shown  in  Fig.   3,  and  consists,  in  principle,  of  two 

s\^ems  of  cams,  one  of  which  (the  rpeed  controller)  establishes  the 

four  running  speeds — that  is  to  say,  (^lerates  the  pole-changii^ 

devices  on  the  stators  and  rotors,  the  .\.\s^^-ade  commutator,  the 

~>-.iace  combiner,  and  the  star-de'.- 

-:    t^'"    oth-rr    svstem    ithe    star 

-.mutator.     Ea 

'..  by  means  of  1 

mg  the  varioiK 


f  the  second  motor — 

■■"or",    ou-ratt?    the 


The  star 


apparatus  tu  tne  mam  corn- 
er to  the  otitsidc  air,  as  mav  be  required. 

V  means  of  three  cyhndcrs 
a  tini:  on  A  -  -e  crank*  :^r  li>^  ^.'-.:.      The 

starting  coiitivut  r.  ha^ ui^  VI  po&iiious.  uK'ludir  _  -  shaft 

rotates  four  times  when  the  controller  handle  l<  -ition 

0  to  position  11.  a  chain  drive  being  used  to  entxc  ;^<:  ihK^>s!sary 
reduction.  This  shaft  carries  a  cam  operating  the  pneumatic  valve 
of  the  main  circuit -breaker,  so  that  the  laner  is  al\v3\-s  open  for  the  0 
y>,>sir;.-.n  nf  the  o«->ntTolleT.  and  c!'>=ed  for  all  other  positions,  for 
-  ■  I  by  the  no-voltace  or  overload 

-  motorman  tripping  the  breaker 

as  before  mentioned. 

The  CojoirTATOR  Details. 
.\t  the  tentre  of  the  case  containing  the  commutator  is  the  com- 
mutator itself,  while  to  the  left  is  the  pneumatic  operating  moior, 
reactance  coils  and  the  main  circuit-bte«ker ;   and  to  the  rieht,  the 
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isolating  links  and  the  lightning  arresters.  It  may  be  remarked 
that  in  passing  from  one  speed  to  the  next,  it  is  not  necessary  to 
move  the  handle  backwards,  but  it  can  be  placed  directly  from  the 
11  to  the  0  position,  and  thus  a  certain  loss  of  time  in  changing  the 
speed  is  avoided.  Various  mechanical  and  electrical  interlocking 
arrangements  are  used  to  safeguard  the  apparatus,  so  that,  for  ex- 


two  methods  of  grouping  them,  have  enabled  as  smooth  an  accelera- 
tion to  be  obtained  as  in  the  case  of  the  Uquid  resistances  used  on 
many  of  the  locomotives  of  the  Itahan  State  Railways,  and  from  the 
point  of  view  of  weight  and  constancj'  of  ohmic  resistance  and  of  the 
faciUty  of  effecting  starts  at  very  short  intervals,  they  are  even 
more  advantageous.     So  far  as  the  length  of  the  starting  period  is 


Fig.  4. — Cross-section  of  Traction  Motor. 


ample,  the  speed  controller  can  only  be  moved  when  the  starting 
controlbr  is  in  the  0  position,  and  the  starting  controller  can  only  be 
moved  when  the  spaed  controller  is  on  one  of  the  notches  corresjjond- 
ing  to  37,  50.  75  or  100  km. /hour,  and  not  when  it  is  on  the  0  position. 
The  auxiliary  circuits  are  fed  from  two  20  k.v.a.  3,000/110,  16-7 
frequency  transformers.     These  two  transformers  supply  the  energy 


concerned,  the  metallic  resistances  have  also  given  comj^lete  satis- 
faction, a  335+92=427  ton-train  having  been  accelerated  in  250 
seconds,  instead  of  the  maximum  value  of  500  seconds  allowed  by 
the  specific ation.  Experiments  with  two  locomotives  in  parallel 
on  the  same  load  have  also  given  very  satisfactory  results,  several 
tests  for  acceleration  and  continuous  running  having  been  carried 


for  the  two  ventilating  units,  the  two  compressors,  as  well  as  for 
lighting  and  heating,  and  for  the  electrical  interlocking  circuits. 

All  the  starting  tests  mentioned  at  the  beginning  of  this  article 
have  been  carried  out  after  the  delivery  of  tlie  locomotives  and  have 
given  good  results,  neither  the  motors  nor  the  other  apparatus  having 
reached  the  temj)Orature  jise  permitted  by  tlie  .s{K>cilioation.  The 
metallic  resistances,  on  account  of  their  great  sub-division,  and  of  the 


out  on  a  sloiK>  of  12  in  1.000  with  passenger  and  goods  trains  weighing 
374-flS4  tons  and  600 -r  184  tons  resix^ctivcly.  The  passenger 
trains  operated  at  a  maxinmm  sjioed  of  100,  and*the  goods  at 
50  km. /hour. 

We  have  to  thank  Messrs.  Brown,  Boveri  &  Company  for  providing 
us  with  the  information  on  which  this  article  is  bat<?d.  and  for  the 
loan  of  the  blocks  illustratini:  it 
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Duplex    Wireless    Telephony. 

Some  Experiments  on  Its  Application  to  Aircraft. 


By    Captain    P.   P.    ECKKUSI.EV. 


This  Paper  deals  with  experiments  on  duplex  wireless  telephony 
for  aircraft  carried  out  at  the  Wireless  Experimental  Estaljlishment 
of  the  Royal  Air  Force.  With  true  duplex  %vireless  telephony  sets 
the  operator  should  be  able  to  send  and  receive  simultaneously 
exactly  as  with  the  ordinary  wired  telephone.  Interchange  of 
thought  between  two  participants  in  a  telephone  conversation  n 
far  more  rapid  if  one  conversant  can  at  any  moment  interrupt  the 


V 

Vc 


M 


^i'i'i'H>i--ii'ir 


i 


Fig.   1. 

other.  Otherwise  a  conversation  loses  coherence  and  the  trans- 
mission of  long  messages  may  often  entail  irksome  repeats.  Duplex 
•wireless  telephony  has,  therefore,  great  practical  value  inasmuch 
as  it  obviates  the  necessity  of  using  s^\■itches  and  enables  unskilled 
commumcants  to  be  as  readily  put  into  touch  with  one  another  in 
wire  telephony. 

In  order  that  waves  shall  carry  over  long  distances,  the  amplitude 
of  the  aerial  currents  producing  them  must  be  large  (possibly 
10®  times  as  great)  compared  \vith  the  currents  which  can  be  detected 
by  the  receivers.  The  problem  is  to  protect  the  receiver,  without 
detriment  to  its  sensitivity,  from  these  oscillations.  A  number  of 
solutions  have  been  suggested.  For  use  on  the  ground  two  aerials, 
one  for  transmission  and  one  for  reception,  may  be  emploj^ed  placed 
at  right  angles  and  spaced  more  than  one-quarter  wave-length  apart. 
Two  different  wave-lengths  are  then  used.  This  is  obviously  not 
applicable  to  aircraft.  Frames  at  right  angles  have  been  suggested, 
but  it  is  doubtful  whether  this  is  practicable  on  aircraft.  Balancing 
systems  with  two  aerials,  one  receiving  and  the  other  transmitting, 
have  had  some  success  for  ground  work,  but  here  again  on  aeroplan  s 
such  arrangements  might  not  answer. 

In  another  general  method  the  earth  path  is  split.  All  the 
transmitter  currents  pass  to  earth  through  one  path  and  all  the 
received  currents  through  the  other.  The  receiver  can  be  coupled 
to  the  path,  which  is  free  from  the  transmitter  oscillations  and  is 
only  influenced  by  the  received  energy.  This  system  presupposes 
two  wave-lengths,  the  action  depending  upon  the  proper  choice  of 
the  impedances  of  the  two  paths.     One  or  two  aeiials  may  be  used. 

If  perfect  protection  is  afforded  the  receiver,  simultaneous  re- 
ception and  transmission  is  possible.  In  order  to  overcome  the 
criticality  of  the  balancing  system,  a  compromise  is  possible  wherein 
the  transmitter  only  oscillates  when  the  operator  is  actually  speaking, 
the  receiver  being  meanwhile  paralysed.  One  aerial  and  one  wave- 
length is  then  theoretically  possible.  This  constitutes  no  mo  e 
than  an  automatic  switching  system  ;  no  "  chipping-in  "  is  possible, 
but  the  switch  is  dispensed  with, 

*  Abstract  of  a  Paper  read  before  the  Instituticn  of  Electrical 
Engineers. 


If  such  ■'  quiescent  aerial  "'  tran-smitters  are  arrang'-d  with  a  small 
permanent  oscillation  flowing  which  is  increa-st-d  sympathetically 
with  the  voice,  they  are  termed  "  augmented  rwcillation  trans- 
mitters "  and  give,  with  very  simple  circuits,  goorl  speech.  Thus 
such  transmitters  can  be  arranged  with  a  receiver  which  Ls  protected 
only  from  the  small  permanent  oscillations  necessary  for  good 
speech.  "  Chipping-in  "  is  impos.!ible  except  over  short  ranges,  but 
the  arrangement  in  the  transmitter  circuits  are  simple,  and,  as  the 
receiver  is  given  more  and  more  protection,  it  becomes  more  and 
more  a  true  duplex  circuit. 

Automatic  Duplex  Wireless  Telephony  SvsTEiis. 

(a)  Quiescent  Aerial  Transmitters. — In  the  first  method  embodied, 
the  receiver  was  not  specially  protected  but  the  powerful  osr illations 
necessary  for  transmission  were  only  created  when  actually  speaking. 
This  automatic  has  little  superiority  over  switching  systems,  but 
its  behaviour  gives  insight  into  methods  of  telephony  control 
generally. 

(b)  Voice  Controlled  High-tension  Transmitter. — This  tvpe  of 
quiescent  aerial  transmitter  is  a  direct  outcome  of  the  choke  control 
system  described  by  Major  Prince.  Instead  of  modulating,  by  the 
voice,  the  intensity  of  a  continuous  source  of  power  supplied  to 
the  oscillator,  as  with  choke  control,  power  is  only  suppUed  to  the 
oscillator  when  speaking,  and  is  governed  in  intensity  by  the  micro- 
phone.    Thus,  only  when  speaking  are  oscillations  generated. 

Fig.  1  shows  the  connections  for  producing  oscillations  in  the 
aerial  circuit  ALCE.  Only  when  a  difference  of  potential  xs  applied 
between  the  points  A'  and  Y  will  the  system  generate  oscillations, 
proportional  ia  amplitude  to  the  voltage  between  these  points. 

In  the  latest  arrangement,  the  voltage  is  amplified  by  the  control 
valve  Vc  and  the  transformer  T.  If  the  microphone  M  '\s  spoken 
into,  the  grid  of  the  valve  1%  varies  in  potential  owing  to  the  action 
of  the  transformer  T „„  causing  larger  energy  changes  in  the  anode 
circuit,  which  results  in  amplified  voltage  variations  across  the 
secondary  of  T,  and  hence  the  appearance  of  proportional  oscillations 
in  the  high-frequency  circuits  ALCE. 


V 

At 


Staixddrd 
trdusmitter 


Ki; 


To  recei%'Er 


Fic.  2. 

The  potential  variations  across  T  constitute  the  sole  source  of 
voltage  supply  to  the  osciUator,  and  high-frequency  currents  there- 
fore will  only"  be  created  when  speaking. 

(c)  Theories  to  Explain  Poor  Speech-quality  in  the  Quiescent  Aerial 
Transmitter.— The  quaUtv  of  the  radiated  s^ieeoh  was  much  woree 
than  that  given  by  transmitters  using  standard  methotis  of  controL 
It  lacked  mellow  roundness,  was  sometimes  broken  and  peaky,  and 
was  verv  variable.  Even  at  its  best  it  was  never  good  enough  for 
practical  needs.  The  application  of  a  small  jx>rmanent  voltage  in 
series  with  the  secondarv  of  the  transformer  T,  just  enough  to  keep 
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the  system  oscillating  very  feebly,  at  once  completely  changed  the 
speech  quality  from  bad  to  good. 

Considerations  of  Power  Input. — It  has  been  suggested  that  quies- 
cent aerial  systems  failed  because  the  power  input  was  not  directly 
proportional  to  the  voltage  input.  The  relationship  is  represented 
by  P—KV^.  But  assuming  the  intensity  of  the  received  speech  to 
be  proportional  to  the  transmitted  jjower,  a  strict  proportionaUty 
should  be  maintained  and  the  received  speech  should  faithfully 
represent  the  input  voltage  intensities,  which  in  their  turn  a:e 
directly  governed  by  the  voice. 

Time-lag  Theorij. — A  time  interval,  amounting  in  extreme  cases 
to  3/IOOths  of  a  second,  elapses  between  the  instant  of  application 
of  the  voltage  to  the  high-tension  terminals  of  a  valve  oscillation 
generator,  and  the  time  of  appearance  of  oscillations  in  the  high- 
frequency  circuits.  This  interval  is  reduced  the  greater  the  intensity 
of  the  applied  E.M.F.  The  oscillations  persist  an  appreciable  time 
^fter  the  withdrawal  of  the  voltage  pulse  which  created  them. 

Thus  in  the  case  of  the  voice-applied  high-tension  quiescent  aerial 
;System,  the  initial  speech  consonants,  which  produce  relatively  high- 
jfrequency  and  small-intensity  voltage  variations  in  the  control 
(Circuits,  may  produce  no  corresponding  high-frequency  oscillations. 


Fig.  3ff. 


since  their  time  of  endurance  is  small  compared  with  the  total  tiine 
lag  of^the  oscillatory  circuits.  Preceding  consonants  are  the  most 
important  factors  in  determining  good  speech  quality,  and  their 
loss  alone  is  sufficient  to  make  articulation  imperfect.  The  appUca- 
tion  of  the  small  extra  voltage  which  maintains  a  small  permanent 
oscillation  in  the  high-frequency  circuits  may  not  only  minimise  the 
lag  but  make  it  constant  for  difTerent  intensities  of  applied  voltage. 

(d)  Excited  Grid  Systems. — After  the  declaration  of  the  Armistice, 
the  author  experimented  with  a  circuit  which  it  was  hoped  would 
minimise  the  lag  and  open  up  the  possibiUties  of  quiescent  aerial 
systems  once  more.  The  lag  in  the  valve  type  of  oscillation  generator 
is  probably  due  to  the  time  taken  for  the  energy  to  build  up  between 
the  grid  and  the  anode  coils.  Therefore,  the  grid  voltage  of  the 
power  valve  was  continuously  varied  in  potential  from  an  outside 
source  at  a  period  corresponding  to  the  natural  period  of  the  aerial 
circuit. 

Such  a  circuit  gave  good  speech,  but  was  found  to  be  not  a  truly 
quiescent  a;Tial  transmitter,  inasmuch  as  a  continuous  oscillation 
was  sot  up  in  the  aerial  due  to  the  capacity  effect  between  the  grid 
and  anode  of  the  power  valve.  When  this  effect  was  i-educed  to 
zero  the  speech  (]uality  became  worse,  although  it  was  an  improve- 
ment on  any  other  tried  system.  Speech  quality  improved  with 
brighter  lilaments. 

]<]vi(icntly  the  quiescent  aerial  system  fails  owing  to  the  non- 
instantaneous  response  of  the  liigh-frequcncy  system  to  the  fleeting 
high-tension  jnilses  ajiplied  to  it ;  there  is  a  persistence  of  oscillation 
after  the  higli-tensioii  pulses  have  ceased.  This  trouble  may  be 
overcome  by  maintaining  a  small  ])ermanent  oscillation  which  is 
increased  in  intensity  according  to  the  intensity  of  the  voice.  Any 
circuits  which  are  devised  to  make  quiescent  aerial  transmitters 
must  be  arranged  to  overcome  the  lag  effect.  Even  if  circuits  are 
80  devised,  they  will  not  materially  help  the  progress  towards  true 


duplex  systems,  since  the  question  of  protection  of  the  receiver  stil 
remains. 

True  Duplex  Wireless  Telephony  Systems. 

(a)  Protected  Receiver  Circuits. — In  a  protected  receiver  the  trans- 
mitter, which  may  be  of  any  kno^vn  type  based  upon  the  steady 
continuous  production  of  continuous  waves  is  controlled  in  ampli- 
tude by  the  voice.  The  problem  is  to  ensure  that  the  receiver  shall 
not  suffer  any  great  loss  of  sensitivity  due  to  the  persistent  presence 
of  the  large  alternating  currents  generated  by  the  transmitter  con- 
nected to  an  aerial  very  close  to  the  recei\'ing  aerial  or  to  a  common 
aerial. 

[h)  Rejector  Circuit.  Two  Aerials  Ttco  Wave-lengths. — The  firSt 
suggested  method  embodied  a  standard  type  of  telephone  transmitter 
oscillating  continuously  and  connected  to  an  aerial  separated  by 
only  a  few  feet  from  the  receivdng  aerial.  The  received  wave-length 
differs  from  the  transmitted  wave.  All  that  Is  necessairy  is  to  make 
an  extremely  selective  receiver,  which  ^^^Lll  be  influenced  by  dis- 
turbances of  one  single  frequency  and  by  no  others. 

Fig.  2  shows  an  aerial  At  connected  to  a  standard  tj-pe  of  trans- 
mitter earthed  at  E,  and  this  constitutes  the  sending  system  whereia 
there  are  no  departures  from  standard  practice. 

Let  the  wave-length  emitted  be  "kt. 

Th  >  receiving  system  consists  of  a  second  aerial  ^4^,  which,  together 
with  L/j,is  tuned  to  a  wave-length  X^.  A  closed  circuit  K^^L^Kz  is 
electrostatically  coupled  to  the  aerial  system  by  the  condenser  K^^, 
and  is  also  tuned  by  the  adjustment  of  the  condenser  Ki  to  aR. 
When,  therefore,  disturbances  of  a  wave-length  IR  faU  upon  the 
aerial  the  closed  circuit  v.i\i  be  set  in  oscillation. 

A  safe  value  for  K^  is  0003  mfd.  Using  an  aerial  of  capacity 
000025  mfd.  iv",  can  be  made  to  vary  between  00005  mfd.  and 
0001  mfd.,  depending  upon  the  range  of  wave-lengths  desired, 
and  L2  is  wound  to  suit  the  value  of  the  received  wave-length. 
Without  the  inductance  Lj^  the  aixangement  exactly  corresponds  to 
the  well-known  "  flywheel  "  circmt  which  may  be  used  for  the 
reception  of  long  waves. 

An  attachment  was  made  up  for  experimental  form  for  demon- 
stration and  test  purposes,  and  designed  for  wave-lengths  between 
400  and  500,  or  650  and  750  metres.  The  circuit  will  work  at  a 
difference  of  20  per  cent,  between  the  transmitted  and  received 
waves. 

The  transmitters  used  were  the  standard  Air  Force  aircraft  wireless 
telephones  and  on  the  average  gave  0-4  ampere  in  the  transmitting 
aerial.  The  aerials  were  carried  on  a  common  spreader  4  ft.  across. 
The  forced  oscillations  in  the  receiving  aerial  amounted  to  about 
40  milU-amperes  and  nearly  1  miUi-ampere  flowed  through  the  path 
£"2^2  coupled  to  the  receiver. 

The  receiver  picked  up  very  little  radiated  high-frequency  speech 
variations  from  the  nearby  transmitter,  but  the  interaction  of  the 
low-frequency  circuits  gave  a  comfortable  intensity  in  the  head 
receivers.  The  electrical  overhearing  of  one's  own  speech  in  an 
aeroplane  keeps  an  automatic  check  on  speech  quality,  and 
approximates  to  conditions  of  ordinary  conversation  A\hei-e  one  can 
hear  one's  own  voice.  Many  successful  ground  demonstrations 
were  given  with  these  attachments,  and  all  who  used  it  ^^•ere  im- 
pressed with  the  possibiUties  of  true  duplex  working. 

(c)  Divided  Earth  Circuits.  One  Aerial  and  Two  Wat^-lengths.— 
This  circuit  is  simple  in  conception  ana  lends  it.^elf  very  readily  for 
application  to  aircraft,  as  it  uses  one  common  aerial  for  both  sending 
and  receiving. 

The  connections  are  shown  in  Figs.  3a  and  3b.  A'  in  Fig.  3a  is 
the  earth  terminal  of  a  standard  tyi>e  of  wireless  telephone  trans- 
mitter. Instead  of  connecting  this  point  directly  to  earth  the  earth 
lead  is  spUt  into  two  parallel  paths,  each  containing  capacity  and 
inductance.  The  underlying  idea  of  the  circuit  is  to  arrange  for  all 
the  transmitter  current' to  flow  through  one  path  while  all  the 
received  ..'current  flows  through  the  other.  The  receiver  can  then 
be  coupled  to  />,.  without  being  affected  by  the  transmitter. 

To  achieve  this  end,  the  path  Lt  Ct  is  timed  to  the  transmitted 
wave-length  and  L,-  C,-  together  with  the  common  aerial  circuit  is 
tuned  to^a  different  received  wave-length.  Tlie  ])oint  X  is  further- 
more arranged  to  be  a  node  of  potential  as  regards  the  voltage 
distribution'^of  the  transmitting  system,  so  that  tliere  is  no  tendency 
for  current  to  be  forced  into  the  path  Lr  C,. 

Let  Ca  be  the  capacity  of  the  aerial  and  L  the  common  aerial 
inductance.  If  we  suppose  the  path  Lr  Cr  to  be  disconnected,  then 
the  transmitter  currents  will  flow  through  L,  C,.  If  Lt  Ct  is  made 
equal  to  L,„  C„  the  wave-length  emitted  will  be  the^same  as  if  A' 
were  directly  connected  to  earth.  Furthermore,  the  point  A'  will  be 
node  of  ])otential  since  the  system  as  a  whole  forms  an  alternating- 
current  bridire,  which  is  balanced,  making  the  points  A'  and  E  of 
the  same  potential  when  C.,Ln>^C,L,.  A  comUtion  of  balance  is 
therefore  obtained  by  adjusting  the  radiated  ware-length  with  the 
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path  Lt  Ci  added  to  be  the  same  as  when  X  is  directly  connected  to 
earth.  If  now  L,Cr  is  connected  in  parallel  with  LtCt  there  is  no 
insurance  against  the  possibility  of  the  balance  being  upset,  as  the 
whole  circuit  has  two  degrees  of  freedom  and  may  oscillate  with  a 
period  governed  by  Lt  Ct  or  L,-  Cr  or  a  combination  of  both.  It  is, 
therefore,  necessary  to  prevent  the  valve  oscillation  generator  from 
producing  oscillations  other  than  those  of  a  definite  frequency 
governed  by  the  values  of  C„,  L,n  Lt  and  Ct  and  corresponding  to 
the  natural  time  period  of  the  aerial  in  series  with  Lm,  it'and  CU 

This  can  be  done  by  introducing  a  coupled  circuit  between  Lm 
and  the  oscillation  generator,  or  by  tuning  the  reaction  in  the  power 
valve  circuits.  Thus,  by  limiting  the  degrees  of  freedom  of  the 
oscillator  to  one,  the  connection  of  Lr  Cr  between  two  points  X  and 
E,  of  the  same  potential,  cannot  disturb  the  system  and  no  current 
will  be  forced  in  the  path  L''  6''". 

Using  \  ampere  in  the  aerial  and  tuned  stoppers  the  two  wave- 
lengths could  be  brought  within  10  per  cent,  of  one  another  ;  without 
stoppers  this  had  to  be  increased  to  20  per  cent. 

The  divided  earth  system  has  been  successfully  demonstrated  to 
numbers  of  officers  in  the  Air  Force,  but  has  not  up  to  now  been 
used  in  the  air.  It  has  the  advantages  of  employing  standard 
receivers  and  transmitters,  using  only  an  attachment  to  convert 
these  from  switching  circuits  to  true  duplex  circuits. 

Partial  Duplex. 

(a)  Combination  of  Foregoing  Circuits. — A  truly  quiescent  aerial 
transmitter  with  the  addition  of  some  arrangement  to  maintain  a 
very  small  permanent  oscillation  will  transmit  good  speech  quality. 
In  this  case  a  very  small  oscillation  is  permanently  flowing  in  the 
transmitter  and  the  speech  voltages  are  arranged  to  increase  the 
intensity  of  these  oscillations  according  to  the  intensity  of  the  voice. 
This  may  be  called  an  "  augmented  oscillation  transmitter." 

If  such  a  transmitter  is  used  in  combination  with  a  receiver, 
protected  wholly  from  the  small  permanent  oscillation,  but  with 
imperfect  protection  for  greater  amplitude,  partial  duplex  is  possible. 
It  will  be  a  very  simple  matter  to  protect  the  receiver  against  the 
effects  of  the  small  permanent  oscillation,  but  the  protection  may 
not  be  so  effective  actually  when  speaking,  so  that  quick  chipping-in 
and  true  duplex  could  not  be  possible. 

Systems  such  as  this,  however,  would  represent  a  considerable 
advance  beyond  present  switch-operated  arrangement*  besides 
being  easy  to  handle  and  not  very  critical. 

Subsidiary  Problems. 

There  exist  other  problems  both  from  the  point  of  view  of  the 
maintenance  of  communication  between  various  stations  and  from  a 
purely  electrical  point  of  view. 

The  adoption  of  two  wave-lengths,  one  for  transmission  to  and 
the  other  for  reception  from  a  remote  station,  has  many  practical 
disadvantages.  For  aircraft  work  it  might  be  arranged  for  each 
air  set  to  transmit  on  a  wave-length  Xj  for  which  all  ground  stations 
should  listen  in,  while  the  ground  stations  would  transmit  a  wave- 
length Xj  to  which  all  aircraft  receiving  sets  would  be  tuned.  Prac- 
tical problems  may  limit  the  use  of  the  two  wave-length  system  a 
certain  amount,  but  there  are  great  opportunities  for  aircraft  and 
ship  work  awaiting  its  introduction. 

Among  electrical  problems  is  the  question  of  the  type  of  receiver. 

In  all  the  foregoing  work,  note  amplifiers  in  conjunction  with  a 
reaction  valve  were  used.  They  have  several  advantages  for  this 
type  of  work,  but  note  amplification  is  not  a  sensitive  method  of 
reception. 

The  high-tension  voltage  for  the  transmitter  is  supplied  in  aero- 
plane work  from  some  form  of  rotary  direct-current  generator. 
The  low-frequency  generator  ripple  is  picked  up  by  the  receiver  and, 
being  of  the  order  of  frequency  which  the  receiver  is  designed  to 
amplify,  is  heard  abnormally  loud  in  the  receiving  phones. 

If  high-frequency  amplifiers  are  used,  the  noise  of  the  generator 
ripple  is  practically  annulled,  but  any  sparking  at  the  commutator 
sets  up  high-frequency  disturbances  which  drown  the  signal  by 
appearing  as  a  loud  rustle  in  the  telephones.  Doubtless  the  best 
compromise  between  high-  and  low-frequency  amplification  must 
be  arrived  at  by  experiment. 


Electric  Cooking  at  Debenhams. 

In  Mr.  A.  H.  S«;abrook'8  time  the  area  comprised  within  the  London 
Borough  of  St.  Marylebone  was  the  fK;ftne  of  a  determinf-d  effort  to  make 
the  public  generally  realisf;  the  a^l vantages  that  might  be  obtained  by 
emj)loying  electric  cooking  apparatus  in  their  hoases  and  flats.  Tl^ 
wave  of  enthusiasm  thus  generated  was  Bufficiently  large  to  spray  many 
of  the  shop  owners,  who  also  form  a  not  unimportant  part  of  the  inhabi- 
tants of  that  borough,  with  a  desire  to  test  the  economies  of  applying 
this  iiiethod  of  cooking  to  their  own  work.  In  this  connection  electric 
cooking  was  first  usf^d  for  providing  hot  food  in  the  staff  dining  rooms, 
but  since  shoppers  must  eat  as  well  as  shop,  and  since  also  it  Ls  desirable 
that  they  should  eat  where  they  shop  most  enterprising  firms  now  pro- 


The  South  Australl\n  Government  recently  received  a  reiDort  of 
Mr.  B.  r.  Rushton  on  a  hydro-electkic  power  works  for  Adelaide. 
Two  schemes  were  presented.  One  was  to  harness  the  water  power  from 
the  Square  Waterhole,  37  miles  from  Adelaide,  and  the  second  to  use  the 
water  of  the  Myponga  Kiver.  By  taking  the  water  underground  from 
the  Square  Waterhole  and  retaining  it  in  a  storage  basin  it  is  calculated 
21,000  H.p.  could  be  obtained  all  the  year  round.  The  other  project  is 
expected  to  provide  42,000  u.R.,  which  would  be  sufficient  to  provide 
electricity  for  all  the  tramways,  the  suburban  railways,  the  Islington 
workshops,  and  lighting  and  industrial  purposes  in  the  metropolitan  area. 
Mr.  Rushton  estimates  the  cost  of  the  two  schemes  at  £1,000,000. 


Fig.  1. — "  Carron  "  Electric  Boiling  Table. 

vide  a  restaurant  on  the  premises,  which  provides  both  refreshment  and 
attraction  in  a  way  that  is  beneficial  to  both  parties  to  the  transaction, 

Messrs.  Debenhams,  Ltd.,  have,  however,  gone  a  step  further,  and 
from  first  using  electric  cooking  apparatus  in  their  staff  kitchen  are  now 
also  employing  it  for  providing  food  in  their  restaurant.  Some  of  the 
equipment  installed  has  been  obtained  from  the  Carron  Company  and 
some  from  the  British  Electric  Transformer  Company.  We  give  details 
and  illustrations  below. 

Fig.  1  shows  a  "  Carron "  electric  boiling  table,  the  dimensions  of 
which  are  8  ft.  9  in.  by  2  ft.  4  in.  wide.  This  appliance  is  built  up  of  six 
standard-type  boiling  fillings,  each  measuring  16  in.  wide  by  22  in.  deep. 
These  are  fitted  into  a  cast-iron  frame,  with  a  polished  moulding  all 
round,  ample  jirovision  being  made  in  the  frame  for  expansion  and  con- 
traction of  the  fillings.     Four  of  the  fillings  are  fitr    '     - ''    -wo  boiling 
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Marie. 


sections,  measuring  12  in.  by  10  in.  each,  and  loaded  to  approximately 
2  kw.,  whilst  the  two  fillings  in  the  centre  are  fitted  with  four  smaller 
boiling  sections,  each  measuring  7  in.  by  0  in.,  and  loaded  to  approxi- 
mately 1  kw.  Provision  is  made  so  that  eiu^h  mdividual  filling  can  b:; 
raised  to  an  upright  position  in  the  frame,  thus  affording  easy  access  to 
the  heatint;  elements  and  connections  when  necessary. 

A  wrought  iron  pan  rack  is  also  provided,  and  the  whole  apparatus  is 
supported"  on  six  strong  cast-iron  legs,  and  is  stayed  with  heavy  angle 
iron,  which  ensures  a  rigid  surfjvce  to  the  boiling  table.  The  switchboard 
is  mounted  at  a  convenient  height  over  the  apparatus,  and  each  circuit  is 
separately  controlled  by  a  rotary  pattern  indicating  switch,  fuse  and 
pilot  lamp.  J       J  u  • 

Fill.  2  illustrates  the  '"  Carron  "  electric  hot-cupboard  and  bam  mane, 
which  are  also  installed  in  Debenham's  kitchen,  the  first-named  appa- 
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ratus  baing  constructed  of  cast  iron,  with  the  following  dimensions— 
6  ft.  G  in.  long  by  2  ft.  9  in.  high  by  2  ft.  «  in.  deep.  It  is  provided  with  a 
ground  and  polished  top-plate,  and  moulding  all  round.  The  sliding 
doors  arc  of- wrought  iron,  with  polished  bands  and  handles,  the  back 
and  end  of  the  appliance  being  also  panelled.  A  shelf  is  fitted  inside  th,> 
hot  cupboard,  the  heating  elements  being  arranged  under  a  covering 
plate,-  and  loaded  to  a  maximum  of  3-5  kw.  with  three  heat  regulation. 
The  top-plate  is  independently  heated  with  elements  loaded  to  a  maxi- 
mum consumption  of  lo  kw.  This  is  also  arranged  for  three-heat 
regulation  as  in  the  case  of  the  hot  cupboard,  both  sets  of  heating  elements 
being  independently  controlled  by  switches  fitted  to  a  separate  ironclad 
switchboard  on  which  are  mounted  the  necessary  fuses  and  pilot  lamps 
for  each  circuit,  together  with  the  switches,  fuses  and  pilot  lights  for 
controlling  the  bain  marie. 

The  bain  marie  itself  is  constructed  of  heavy  gauge  copper,  tinned 
inside  with  pure  block  tin,  and  polished  outside,  the  dimensions  < 
which  are  4  ft.  long  by  2  ft.  8  in.  deep.  The  heating  elements  are  clamj  ed 
to  the  underside,  and  are  loaded  to  a  maximum  of  15  kw.  on  the  three- 
heat  regulation  principle.  This  is  sufficient  to  raise  a  4  in.  depth  of 
water  from  45°F.  to  boiling  point  in  approximately  35  minutes.  A 
removable  cover  is  provided,  which  is  shown  in  a  raised  position  in  the 
illustration.  t^'^^'i^  ' 

Fig.  3  shows  a  "  Carron  "  standard  treble  compartment  electric  grill, 
which  is  constructed  of  cast  iron,  the  interior  dimensions  of  each  com- 
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partment  being  24  in.  wide  by  18  in.  deep,  giving  a  total  grilling  area  of 
approximately  9  sq.  ft.  The  heating  element  in  each  com{)artuient  is 
loaded  to  a  maximiun  of  (i  kw.,  and  is  arranged  for  three-heat  regula- 
tion, the  "  low  "  heat  having  a  consumiJtion  of  ap])roximately  1-5  kw. 

Kach  section  is  ])rovi(le(l  with  a  ])olished  wrought  iron  branderwith 
cool  grip  handles,  and  the  four  pairs  of  runners  fitted  to  each  com])art- 
ment  are  so  s))accd  that  the  to])  one  brings  the  bars  of  the  brander  close 
up  to  the  heating  clement,  but  at  the  sane  time  to  allow  sufficient  clear- 
ance for  toasting  l)read.  The  bottom  of  each  grilling  compartment  is 
white  porcehun  enamelled,  with  an  outlet  in  the  centre  uniler  which  a 
removable  gravy  ])aii  is  lilted  as  will  be  seen  in  the  illustration. 

The  hot-cupboard  shown  over  tlu>  grilling  compartnunts  is  tlie  same 
width  and  (l('i)tli  as  the  g-ill,  wilh  a  height  of  18  ni.  A  perforated  centre 
shelf  is  provided,  and  the  whole  ai)paratus  is  mounted  on  substantial 
cast-iron  legs  to  bring  it  to  a  convenient  working  level.  The  hot- 
cupboard  is  fitted  with  independent  heating  elements  at  the  bottom. 
The.sc  are  loaded  to  a  maximum  ("onsumi)t'on  of  1,5(!0  watts.  The 
wrought-iron  sliding  doors  are  provided  with  polished  bands  and  centre 
panels.  Tiie  sw  itchboard  is  fitted  on  the  top  of  the  aiipai-atus,  and  etu-ii 
circuit  is  arranged  for  separate  control  by  a  rotary  indicating  switch, 
fuse  and  pilot  light. 

In  addition  to  the  (^arron  apparatus  just  described,  the  British  Electric 
Transfornu'r  Company  have  suiipHed  Messrs.  Debenhams  with  three 
ovens  (Fig.  4)  constructed  of  cast  iron  with  sheet  steel  sides  and  back, 
lagged  with  slag  wool,  for  use  in  their  kitchen.  The  inside  measiiie- 
ments  of  these  ovens  are  24  in.  scjuare.     The  maximum  loading  of  eacii  is 


\ 

5  kw.,  with  2  kw.  elements  at  the  top  and  3  kw.  elements  at  the'bottom,. 
The  elements  are  controlled  by  two  three-heat  switches.  Three  alu- 
minium fish  fryers,  measuring  18  in.  by  10  in.  by  6  in.  deep  inside, 
having  a  maximumHoading  of  2h  kw.  each,  and  are  each  controlled  by 
three-heat  switches. 


£ 

Fio.  4. — .View  of  The  BRiri3H  Electric  Transformer  Ovess. 

A  combined  carving  table,  hot  cupboard  and  bain  marie  (Fig.  5)  is  also 
installed.  In  this  equipment  the  length  of  the  hot  cupboard  is  6  ft.  6  in. 
over  all,  its  height  is  2  ft.  5  in.,  the  height  overall  \yith  the  top  shelf 
3  ft.  5  in.,  the  width  of  the  top  shelf  is  12  in.,  and  the  width  of  the  hot 
cupboard  and  carving  table  is  2  ft.  The  loadings  are  :  Carving  table  top, 
including   dishes,   1-5  kw.,   controlled  bj'  one  three-point   switch  ;     the 


Fig.  5.— Combined  C.\kvixo  Table,  Hot  CrpBOARD  and  Bais  Marie. 
(British  Electric  Transformer  Company.) 

hot  cupboard  (whicli  ha^s  doors  on  both  sides)  is  2()  kw.,  and  is  con- 
trolled bv  one  three-heat  switch  :  the  hot  shelf  is  controlled  by  a  three- 
point  switch  ;  the  bain  marie,  of  4  kw.  capacity,  is  controlled  by  one 
three-heat  switch.  Two  switches  and  two  fu.«es  are  mounted  on  each. 
kartret  panel,  with  a  iiilot  lamp  alongside  each  switch. 


Accordini;  to  the  "  Manchester  Guardian  Commercial  the  lack  of 
coal  and  th(>  transi^ort  difficulties  have  comix^lled  the  (Jeumax  Govern- 
ment to  adojlt    a  BIG  .XCHEME  OF  ELECTUir  TKAtTlON   ON   THE  RAILWAYS. 

It  is  proposed  to  utilise  the  water  power  available  m  Bavana,  \Vurt«m- 
berg  and  Baden  and  also  the  brown  coal  in  the  centn^  of  the  station.  It 
is  hoped  to  establish  a  railwav  network,  starting  in  the  Rheinpfalz  and 
stretchini;  throutih  Ba.len.  WiirtemU>rg.  Southern  Bavana.  the  Oberpfalx 
and  Sax('.nv.  thence  throuszh  Silesia,  Brandenburg.  Hanover  and  Essen, 
and  finallv'unitinu  the  Rhenish  jirovinces,  Westi.halia.  and  the  sea  coast 
A  start  will  be  made  at  .Munich  ;  Dresden.  Leipsig  and  Berlin  wi  1  next 
W  connected  :  then  Maudeburg  and  Saxony,  Biandenburg  and  lierlin. 
Then  a  line  will  be  made  avross  to  FnMburg  to  the  higher  Rhenish  water 
powers.  It  is  also  i>roposed  to  connect  Opivlin-Breslau  with  Upi>or 
Silesia.  If  these  plans  aiv  carried  through,  the  liuking-up  of  other  lines 
and  districts  will  follow.  Befor.«  the  war  an  electric  railway  was  planned 
from  Cologne  to  Dortmund,  via  Diisseldorf  and  Essen,  and  this  project 
will  now  Ix-  executed  with  all  possible  speed. 
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Saminer    Outing    o£    the    I.  E.  E. 
London   Students'  Section. 

INTERESTING   VISIT  TO   SCOTLAND. 

A  party  representative  of  the  London  Students'  Section  of  the 
Institution  of  Electrical  Engineers,  headed  by  their  chairman,  Mr. 
•C.  E.  Webb,  held  their  summer  outing  in  Scotland  during  the  last 
week  in  July,  making  their  headquarters  at  the  Grand  Hotel, 
Glasgow. 

A  programme  of  visits  to  works  and  pleasure  tours  was  arranged 
by  the  Committee  of  the  Scottish  Students'  Section,  the  first  item 
Ifalling  on  Monday,  July  2Qth,  when  the  Londoners  were  the  guests 
-of  the  Scottish  Centre  at  a  social  meeting  in  the  Corn  Exchange 
Restaurant,  Glasgow.  Mr.  J.  E.  Sayers,  chairman  of  the  parent 
■Bection  of  the  Scottish  Centre,  apologised  for  the  unavoidable  absence 
of  Mr.  F.  H.  Whysall,  chairman  of  the  Scottish  Students,  and  in  a 
•brief  address  welcomed  the  visitors. 

The  following  morning  the  party  visited  the  new  super-power 
station  of  the  Glasgow  Corporation  at  Dalraarnock,  and  were  greatly 
interested  in  the  details  of  the  immense  boilers,  turbo-alternators, 
switchgear  and  incidental  auxiliaries.  The  turbo-alternators  at 
present  completed  or  under  construction  number  four,  and  are  each 
of  1 5,000 jkw.  capacity.  Two  others  of  similar  capacity  will  be 
added.     There  are  eight  Babcock  &  Wilcox  marine  type  boilers, 


found  much  to  elevate  and  interest  them  there.     They  returned  to 

Glasgow  in  the  evening. 

On  Thurs'lay  morning  the  works  of  Messrs.  Mavor  k  Coulson,  Ltd., 
Glasgow,  were  iaspected,  the  varioas  processes  for  manufacturing 
all  classes  of  switchgear  and  electrical  maohinerj-  being  followed  with 
much  interest.  After  an  excellent  lunch  provided  by  the  firm,  the 
party  visited  the  Royal  Technical  College,  where  they  were  shown 
round  the  up-to-date  and  well-equipped  engineering  laboratories. 
A  visil  was  thereafter  paid  to  the  University,  where  it  was  originally 
intended  to  inspect  the  engineering  laboratories,  but  as  these  were 
in  course  of  repair  and  alteration,  the  visit  took  the  form  of  a  general 
glance  at  the  various  places  of  interest  in  the  University. 

In  the  evening  the  party,  by  special  invitation  of  the  chief  en- 
gineer, Mr.  Ferguson,  visited  the  Pinkerton  power  station  of  the 
Glasgow  Corporation. 

On  Friday,  the  members  were  again  on  pleasure  bent,  the  occasion 
being  a  sail  to  Arran  on  the  luxurious  turbine  steamer  ''  Duchess  of 
Argyll."  The  weather  was  fine,  and  this  enabled  the  rugged  moun- 
tain scenery  of  Arran  to  be  fully  appreciated. 

During  the  forenoon  of  Saturday,  the  last  day  of  the  visit,  the 
works  of  Messrs.  G.  &  .1.  Weir,  Ltd.,  Cathcart,  were  inspected,  and 
the  manufacture  of  the  firm's  famous  pumps,  feed  heaters,  evapora- 
tors, &c.,  was  followed  with  much  interest.  Members  were  greatly 
impressed  with  the  modern  and  scientifically  equipped  laboratories 


^H^^^^HMBl^itata^       jA-v  nCr^SSfe          4i0-   ■     '          '•    ''■!  inTrtM^g 
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Part  of  Messrs.  John  Brown's  Shipyard,  Clydebank.     (F.  Housden.) 

Turbo- Alternator  at  Dykehead  Colliery,  Larkhall.     They  go  in  for  gardening  on  top  of  the  alternators.     (F.  Housden.) 

Tnree  of  the  party  on  "  Duchess  of  Argyll"  ;  Mr.  Smith-Rose,  Chief  Secretarv,  on  right.     (F.  Housden.) 

Control  Room  at  Dahnainock.     (Note  tell-tale  automatic  diagram  at  top.)     (J.  H.  RcjTisr.) 

The  Chairman  for  1920-21  in  a  facetious  moment.     (F.  Housden.)  0.     Turbo  under  erection  at  Dalmamock.     (J.  H.  Reyner.) 


each  with  a  capacity  of  50,000  lb.  per  hour,  and  designed  for  275  lb. 
per  square  inch.  The  high-tension  switchgear  is  of  Messrs. 
Re_yT0lle  &  Company's  substantial  pillar  type  make.  Coal  storage 
accommodation,  built  of  reinforced  concrete,  is  capable  of  holding 
75,000  tons  of  coal. 

In  the  afternoon  a  visit  was  paid  to  the  Dykehead  Colliery  (Lark- 
hall),  of  Messrs.  The  Summerlee  Iron  Company.  The  party  de- 
scended the  mine  and  were  guided  along  the  underground  workings 
for  about  a  mile,  right  up  to  the  coal  face.  On  the  surface,  the 
power  station,  haulage  plant,  washing  and  screening  plant,  &c., 
were  inspected.  This  colliery  is  quite  a  modern  one,  and  the  visitors 
were,  therefore,  able  to  observe  the  latest  mechanical  and  electrical 

•improvements  in  mining  work. 

A  pleasure  trip  was  arranged  for  Wednesday,  the  venue  being 
Rothesay  and  Ettrick  Bay.  Rothesay  is,  we  are  told,  the  most 
attractive  health  resort  on  the  Clyde,  and  is  well  known  to  thousands 

•of  Scotch  and  English  visitors, 'while  Ettrick  Bay  is  equally  well 
kno\vn  as  the  terminus  of  an  electric  railway  which  runs  through  a 

■countryside     "  replete "     with    beautiful    scenery.     Through    the 

■courtesy  of  Mr.  Archd.  Robertson,  general  manager  of  the  Rothesay 
Tramways  Company,  a  special  car  convoyed  the  members  to  Ettrick 
Bay.     On  its  return  the  party  visited  the  power  station  and  depot 

■of  the  tramways  company  by  the  invitation  of  the  manager,  and 


and  workshops,  and  also  with  the  exte.uive  use  of  Monel  metal  in  the 
manufacture  of  many  of  Messrs.  Weir's  auxiliaries.  For  the  benefit  of 
the  party,  a  special  test  was  made  on  a  sjiecimen  of  rolled  Monel  metal 
which  showed  its  tensile  strength  to  be  about  44  tons  per  square  inch. 

On  Saturday  afternoon  the  round  of  works  visits  concluded  with 
a  visit  to  the  shipyard  of  Messrs.  John  Brown  &  Company,  Clydebank. 
This  is  one  of  the  largest  shipyards  on  the  Clyde,  and  is  noted  for 
having  produced  such  ships  as  the  "  Lusitania,"  "  Aquatania,"  and 
H.M.S.  '■  Hood."  The  shipyard  proper  was  insj>ccted  first,  and 
much  interest  was  manifested  in  the  powerful  punching,  shearing 
and  rolling  machines,  in  the  various  types  of  cranes — hammer-head, 
goliath,  tower,  &c.,  and  in  the  shi{>s  in  course  of  construction. 
Other  departments  visited  includeil  the  electric  power  station  and 
sub-stations,  the  turbine  shop,  machine  shop,  boiler  shop,  &c.  One 
of  the  most  intei-esting  departments  was  the  one  devoted  to  the 
making  of  ships"  models,  and  members  were  able  to  inspect  the 
ingenious  and  intricate  machinery  for  fashioning  the  bees-was 
counterpart  of  the  ships  built  by  the  firm. 

At  the  conclusion  of  the  visit  to  Messrs.  John  Brown  &  Company, 
Mr.  C.  E.  Webb,  the  London  Students'  chairman,  took  occasion  to 
express  the  pleasure  cf  the  London  party  at  the  unqualified  success 
of  the  week's  visit,  and  to  thank  the  Scottish  Centre  for  arranging 
such  a  splendid  programme  for  their  benefit. 
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PULVERISED  COAL  EXPLOSIONS. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  feel  that  in  view  of  the  responsibility  which  I  have 
undertaken  in  compiling  the  notes  on  pulverised  coal  systems, 
Avhich  have  been  issued  in  report  form  by  the  Department  of 
Scientific  and  Industrial  Research  (Fuel  Research  Board)  and 
also  in  consequence  of  the  widespread  interest  now  being 
taken  in  this  subject  that  I  must  at  once  record  a  note  of 
warning. 

Pulverised  coal  naturally  forms  a  highly  explosive  or  in- 
flammable "  gas  "  when  intimately  mixed  with  air,  and  it  is 
incumbent  upon  all  and  sundry  who  hold  human  lives  under 
their  care  to  adopt  all  means  in  their  power,  when  installing 
pulverised  coal  plant,  to  see  that  adequate  and  common-sense 
safeguards  are  taken  to  prevent  or  eliminate  the  risk  of  ex- 
plosion. 

Pulverised  coal  can  be  handled,  as  a  semi-solid  or  fluid  with 
ease  and  safety,  and  has  been  so  handled,  conveyed  and  brought 
to  the  point  "for  combustion  without  breakdown  or  accident 
for  many  years  in  numerous  plants  operating  in  America  and 
elsewhere. 

Pulverised  coal  is  no  more  dangerous  than  finely-ground 
flour  in  a  corn  mill,  and  fuel  in  pulverised  form  is  less  dangerous 
than  oil  or  gas,  but  recognised  and  established  precautions 
against  accident  must  not  be  ignored. 

Some  well-timed  notes  on  this  subject  appeared  in  "  The 
Times  of  India  Engineering  Supplement,"  for  May  7th,  one 
paragraph  from  which  I  will  quote  : — 

"  Pulverised  fuel  preparing  and  burning  equipment  is  now  made 
which  is  as  near  as  possible  fool-proof,  and  free  from  any  possible  ex- 
plosion danger  ;  so  that  if  worked  with  even  reasonable  care,  no  trouble 
or  danger  will  be  experienced  in  this  direction." 

I  am  informed  that  in  America  recently  a  series  of  mishaps 
have  occurred,  the  result  of  these  mishaps  has  been  the  re- 
organisation of  the  pulverised  coal  plant  on  more  reliable  and 
safe  lines.  This  chapter  of  accidents  and  breakdown  of  the 
plant  used  culminated  in  a  more  serious  occurrence  in  July  at 
a  sheet  steel  works,  five  men  having  succumbed  to  injuries 
through  burns  following  upon  an  explosion  in  the  pulverised 
coal  system. 

As  I  firmly  believe  in  and  foresee  the  extended  application 
of  pulverised  coal  systems,  I  consider  it  my  duty  to  issue  this 
advice  and  warning  against  installing  pulverised  coal  plant 
which  is  not  based  upon  acknowledged  and  safe  practice.  Not 
only  will  damage  to  plant,  stoppage  of  fuel  supply,  cessation 
of  works  output  result  from  an  accident  or  explosion,  but  more 
serious  consequences  may  follow  upon  the  acceptance  of 
avoidable  and  unnecessary  risks.  There  is  a  wonderful  future 
throughout  the  world  for  this  system  of  applying  solid  fuel  in 
almost  analogous  form  to  that  of  oil  or  gas,  and  it  is_  to  be 
hoped  that  every  care  will  be  exercised  to  see  that  this  new 
art  of  immense  value  to  industry  is  not  given  a  setback  on 
account  of  avoidable  mistakes.-- 1  am,  &c., 

Maiden,  Surrey,  L.  C.  Harvey. 

August  13th. 


switchgear,  control  gear,  accessories,  &c.,  (2)  a  leading  com- 
pany manufacturing  also  alternating-current  and  direct- 
current  machines,  &c.  ?  I  think  it  would  be  fairly  generally 
agreed  that  (1)  would  have  carried  quite  £300  and  (2)  £4o6 
before  the  war,  now  equivalent  respectively  to  about  £750 
and  £1,000.  How  many  such  officials  are  getting  such 
salaries  ?  Enquirer. 

[We  shall  be  very  pleased  to  have  the  views  of  our  readers, 
on  this  subject.- — Ed.  E.] 


PAYMENT  FOR  EXPERIENCE. 

TO   THE   EDITOR   OP   THE   ELECTRICIAN. 

Sir  :  I  noticed  recent  editorial  remarks,  also  those  of 
correspondents,  as  to  the  pay  of  the  electrical  engineers  at 
Southampton  and  Wrexham. 

This  concerns  the  operating  side,  where  the  pay  of  engineers 
is  in  many  cases  public  property,  but  it  would  be  interesting 
to  have  an  expression  of  opinion  from  yourselves  and  your 
readers  as  to  the  pay  of  important  officials  on  the  manufac;- 
turing  side,  which  is,  I  believe,  in  many  cases,  also  very  poor 
under  present  conditions. 

If  £1,000  per  annum  is  "  not  over  generous  'i  for  Soutli- 
ampton,  and  £450  is  "  scandalous  "  for  Wrexham,  what  would 
be  fair  pay  fo'-,  say,  the  Chief  of  a  Technical  De[)artment,  aged 
not  less  than  40,  with  good  and  varied  practical  and  designing 
experience  in,  say  (1)  a  fairly  leading  company  manufacturing 


Wild  Barileld   Electric   Furnaces. 

A  firm  which  have  been  giving  a  good  deal  of  attention  to  the  design, 
and  construction  of  electric  furnaces  for  commercial  work  are  Automatic 
&  Electric  Furnaces,  Ltd.,  who  are  now,  as  the  result  of  numerous  careful- 
experiments,  in  a  position  to  place  on  the  market  a  series  of  designs  of 
Wild-Barfield  electric  furnaces  which  include  several  points  of  interest. 
These  furnaces  consist  essentially  of  a  heating  chamber  over  wound 
with  a  wire  of  a  special  alloy.  This  chamber  is  surrounded  b^^  another 
containing  a  device  which  enables  an  automatic  indication  to  be' given, 
of  the  exact  moment  for  removing  the  work  from  the  furnace.  This^ 
of  course,  is  of  extreme  importance,  as  it  enables  an  element  of  precision 
to  be  introduced  into  this  class  of  apparatus  in  a  way   which   has  not; 


Fig 


W.  B.  RAtiA  OR  Flrsace. 


hitherto  been  possibie.  The  question  of  standardisation  has  also  beett. 
given  a  good  deal  of  consideration  in  the  manufacture  of  these  furnaces, 
and  we  understand  that  the  makers  are  prepared  to  guarantee  them  ta 
give  a  certainty  of  temperature  and  a  uniformity  both  of  hcatmg  ana 
of  results.  These  are,  of  course,  essential  conditions  for  the  succcssti  K 
heat  treatment  of  carbon  steel,  and  if  this  promise  can  be  kept  in  practice 
(as  no  doubt  it  can  be)  a  wide  field  for  the  use  of  these  furnaces  should 
be  quicklv  opened  up.  ■        j     u 

The  deVice  by  which  th  ^  automatic  indication  mentioned  above  is^ 
given  is  known  as  the  Wild-Barfield  pyroscopic  detector.  As  n  well 
known,  it  has  been  found  that  the  right  moment  for  withdrawmg  the 
work  from  the  furnace  is  when  tiic  steel  has  just  parsed  the  dccalescence 
point.  The  loss  of  magnetism  which  occui-s  at  this  point  is  mad?  use 
of  in  operating  the  detector,  the  system  of  furmxce  and  work  making  up 
what  is  reallv  a  magnetic  circuit  with  the  fine  copper  wire  wound  on 
the  outer  chamber  as  a  detecting  coil.  This  latter  coil  is  connected  to 
an  indicatinc;  instrument  in  a  position  convenient  to  the  furnace.  It 
is  obvious  that  with  this  arrangement  when  decalesence  is  reached  a. 
si^nial  can  be  aiven  which  enables  the  operator  either  to  withdraw  the- 
work  from  the  furnace,  to  quench  it  or  to  cool  it  in  air  as  may  be  required. 

Ficr.  1  shows  a  type  of  W.-B.  radiation  furnace  equipment  with  an 
output  of  30  lb.  pe'r  hour.  Started  from  ooUl  tliis  furna<-e  only  tajce^* 
from  1  to  l.\  hours  to  lieat  up  to  full  temperature  and  may  be  provided 
with  a  time' switch  so  tiiat  current  can  be  switched  on  a  definite  time- 
before  the  works  open  and  the  furnace  thus  made  ready  for  immediate, 
use  on  the  arrival  of  the  operator. 
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Fig.  2  shows  an  example  of  the  W.-B.  ca.se-lian'ening  fumace.  Thi  i 
consists  of  a  metal  pot  surrounded  by  cylindrical  casing  containing  a 
heating  element.  The  articles  to  be  case-hardened  arc  packed  in  this 
metal  pot  with  any  suitable  casing  compound.  A  metal  lid  is  then  lut;d 
on,  the  lid  being  pro\ided  with  a  hole  through  which  the  pyre  meter  is 


which  stop  of  the  regulating  resista:ice  to  ler.ve  the  handle  and  a  mini- 
mum of  attention  Ls  th3refore  n-cessary.  The  maximum  capacity  of 
the  furnace  is  KXJ  lb.  at  one  charge  with  a  consumption  of  9-.j  units. 

Fig.  3  shows  a  radiation  furnace  made_by  the  Automatic  &  Electric 
Furnaces,  Ltd..  which  is  interesting  from  the  fact  that  it  is  wired  com' 


Fig.  2. — W.-B.  Case  Hardkning  Furnace^ 

insei'ted  so  that  there  is  no  doubt  that  the  essential  temperature  inside 
the  pot  is  indicated  on  the  pyrometer.  An  important  point  about  the 
operation  of  this  furnace  is  that  the  temperature  rises  evenly  and  the 
furnace  therefore  always  takes  the  same  time  to  reach  the  critical 
temperature,  so  that  after  the  first  trial  the  operator  knows  exactly  on 


Fig.  3. — No.  8  Raiuatiox  Firnace. 

plete  with  Stannos  wire,  being  the  first  electric  furnace  in  this  coantrv  to 
be  so  M'ired.  This  furnace  operates  on  alternating  current  at  200vclts 
with  a  power  consumption  of  4500  watts  and  an  output  of  hardened  tools 
of  30  lb.  per  hour. 


Parliamentary  Intelligence. 


Proposed  Generating  Station  at  Barking. 

In  the  House  of  Commons  last  week,  Mr.  Kilcy  asked  whether  the 
Electricity  Commissioners  had  received  a  proposal  from  the  County  of 
London  Electric  Supply  Comi^any  for  the  construction  of  a  generating 
station  at  Barking  ;  whether  it  would  be  possible  for  the  company, 
vrith.  the  approval  of  the  Commissioners,  to  connect  the  proposed 
station  with  the  various  areas  of  supply  of  authorised  undertakers  in 
the  County  of  London  ;  whether  the  Commissioners  were  prepared  to 
give  their  consent  to  the  application  ;  and  whether  the  London  County 
Council,  as  the  purchasing  authority,  and  the  other  authorised  under- 
takers had  had  an  opportunity  of  making  representations  to  the  Com- 
missioners ? 

In  reply.  Sir  E.  Geddes  said  the  answer  to  the  first  and  second  parts 
of  the  question  was  in  the  affirmative.  The  Commissioners  had  the 
application  under  consideration  at  present,  but  they  had  not  j-et  given 
their  decision.  Tihey  were  in  communication  with  the  London  County 
Council  as  the  purchasing  authority  under  the  terms  of  the  London 
Electric  Supply  Act,  1908,  and  the  Council  had  been  given  an  o{)por- 
tunity  of  making  representations  to  the  Commissioners,  but  they  did 
not  propose  to  consult  other  authorised  undertakers  unless  a  local  inquiry 
was  deemed  necessary. 

Tilbury  Urban  Council  has  been  informed  by  the  County  of  London 
Company  that  from  the  proposed  station  at  Barking  it  will  be  able  to 
supply  the  whole  of  the  riverside  area,  including  Tilbury. 


Queensferry  Power   Plant. 

In  the  House  of  Commons  last  week  Sir  Owen  Phillips  asked  the 
Secretary  for  War  whether  the  electrical  power  plant  at  the  munitiona 
factory  at  Queensferry  had  been  lyii  g  idle  for  about  12  months"  not- 
withstanding the  fact  that  there  was  a  shortage  of  electrical  energy  in 
the  district  and  that  industrial  development  was  then-by  retarded,  and 
whether  he  could  see  his  way  to  authorise,  without  further  delay,  the 
sale  of  the  plant  to  the  Corporation  of  Chester  or  any  other  would-be 
purchaser  who  would  undertake  to  provide  electrical  power  to  works 
in  the  locality  at  a  reasonable  cost. 

In  reply.  Sir  A.  Williamson  said  that  the  plant  had  not  lieen  idle  for 
12  months  as  ])ower  had  been  generated  to  a  small  extent  to  meet  the 
requirements  of  the  factory  in  connection  with  wagon  repair  work  and 
the  factory  housing  estate.  The  question  of  the  future  of  the  factory 
was  under  consideration,  and  it  was  hojx^d  shortly  to  ensuiv  the  fullest 
development  of  the  factory  electrical  energy.  The  offer  to  purchase  the 
plant  by  the  Chester  Corporation  was  totally  inadequate,  and  the  Govern- 
ment would  not  be  justified  in  coming  to  an  arrangement  which  would 
involve  a  heavy  loss  on  a  valuable  power  plant. 


On  ^londay  last  the  Royal  Aj>sext  was  read  to  the  following  Act«  of 
Parhament  : "  Telegraph  (Money),  Post  Office  and  Tclegmph.  Mining 
Industry,  Cardiff"  Corporation.  Huddcrsfield  Corporation  (General 
Powers),  Salford  Corporation,  London  Electric  Metropolit^ui  Distirct, 
City  &  South  London  and  Central  London  R;vilway  Companies  (Fares, 
&c.),  and  Bristol  Corporation. 
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Commercial     Topics. 

Engineering  in  Czecho-Slovakia. 

According  to  recent  reports  the  engineering  industries  of  Czecho- 
slovakia are  in  a  flourishing  condition.  A  correspondent  of  the  Federation 
of  British  Industries  states  that  all  the  big  works  have  enlarged  their 
plant  so- that  in  spite  of  the  recent  reduction  of  hours  their  productive 
power  is  greater  than  in  1914.  Engineering  firms  have  orders  sufficient 
to  keep  all  the  works  in  the  country  fully  emi^loyed  until  well  into  1921, 
and  a  number  of  the  orders  emanate  from  France,  Jugo-Slavia,  Roumania 
and  Poland.  Locomotive  and  rolling-stock  works  are  working  at  full 
pressure,  and  the  electrical  industry  is  described  as  quite  unable  to  cope 
with  the  home  demand  for  motors,  installations  of  generating  plant, 
cables  and  wires,  &c.,  and  is,  therefore,  unable  to  export.  The  country 
has  followed  the  German  example  by  setting  up  an"  Economic  Associa- 
tion "  for  the  whole  of  the  iron  and  steel  industry,  governed  by  representa- 
tives of  the  manufacturers,  employees  and  consumers.  The  "  union  " 
has  nine  departments,  and  acts  as  an  advisory  body  to  the  Government 
Imports  and  Exports  Commission.  A  Fair  and  Sample  Exhibition  of 
manufacturers  and  merchandise  produced  in  Czecho-Slovakia  will  be 
iheld  in  Prague  from  Sejjt.  5  to  28. 

Factory  Acts  Administration.      r 

An  important  scheme  of  re-organisation  has  been  sanctioned  for  the 
factory  Department  of  the  Home  Office,  and  will  be  brought  into 
operation  as  soon  as  the  necessary  arrangements  can  be  made.  The 
men's  and  women's  sides  of  the  Inspectorate,  which  have  hitherto  been 
separately  organised  and  worked  apart,  will  be  amalgamated  into  a 
single  organisation.  Women  inspectors  will  be  regarded  as  eligible  for 
all  posts.  While  complete  fusion,  which  is  the  ultimate  aim,  can  only 
be  brought  about  gradually,  the  immediate  changes  will  be  as  follows  :  — 

The  post  of  Principal  Lady  Insj^ector  will  be  abolished,  and  a  woman 
Deputy  Chief  Inspector  appointed,  with  special  duties  in  regard  to 
women  inspectors.  Women  divisional  and  district  inspectors  will  also 
'be  appointed.  The  independent  organisation  of  the  women  inspectorate 
iin  the  divisions  will  disappear.  In  divisions,  under  a  man  Superintending 
Inspector,  a  woman  will  be  appointed  as  an  additional  Dejiuty  Sujier- 
intending  Inspector  (the  post  of  Senior  Lady  Inspector  being  abolished), 
■who  will  have  si^ecial  duties  in  regard  to  women's  work  in  the  division. 

Owing  to  the  increase  in  the  number  of  factories  and  workshops  and 
the  great  growth  in  the  duties  devolving  on  the  Inspectorate,  it  has 
become  necessary  to  reduce  the  areas  of  the  divisions  and  districts  into 
which  the  country  is  divided.  The  number  of  divisions  will  be  increased 
from  six  to  10,  and  the  number  of  districts  from  62  to  88,  while  a  corre- 
sponding reduction  will  be  made  in  the  number  of  junior  inspectors. 

The  scientific  and  technical  staff  of  the  Department  will  be  consider- 
ably strengthened  in  order  to  enable  it  to  cojie  with  new  developments 
in  regard  to  safety  and  health.  The  medical  staff  is  to  be  increased  from 
three  to  five,  one  of  whom  will  be  a  woman.  The  special  engineering 
staff  which  is  more  particularly  concerned  with  problems  of  safety, 
ventilation,  &c.,  arising  in  connection  with  the  administration  of  the 
Factory  Acts  will  be  reconstituted  and  enlarged  ;  and  in  view  of  the 
great  growth  in  the  use  of  electricity  for  industrial  purposes,  four  addi- 
tional electrical  inspectors  will  be  appointed  to  enforce  the  safety  re- 
quirements of  the  electricity  regulations. 

We  welcome  the  announcement  that  it  is  proposed  to  increase  the 
electrical  staff  because  there  is  evidence  that  many  of  the  accidents 
arising  out  of  the  use  of  ebctricity  in  f actoi-ies  and  workshops  could  have 
been  avoided  by  adhering  to  the  departmental  regulations  and  for  the 
sake  of  all  parties  it  is  necessary  that  these  should  be  enforced  more 
rigorously  in  future. 

Electrical  Organisation  in  Australia, 

Though  electricity  sui)ply  ahd  the  various  industrial  applications  of 
■electricity  are  making  raj)id  progress  in  the  Australian  Commonwealth 
there  has  hitherto  been  a  lack  of  co-oi)eration  between  the  technical 
societies  and  organisations  which  represent  the  various  branches  of  the 
industry.  In  order  to  remedy  this  state  of  affairs  steps  are  being  taken 
by  the  Electrical  Traders  &  Contractors  Association  of  Victoria  to  re- 
organise the  Association  and  to  bring  into  closer  co-operation  all  the 
electrical  interests  in  the  State.  The  ])resent  unsatisfactory  position 
was  recently  dealt  with  in  an  able  Pai)er  by  Mr.  L.  G.  Hinwood  on 
"  Co-operation  for  rm|)rovom(>nt  of  the  Electrical  Industry." 

He  stated  that  the  electrical  industry  was  probably  the  only  one  in 
Australia  which  Avas  not  making  money.  Before  they  could  reach  the 
inaximum  of  success  they  must  realise  that  those  in  the  industry  were  all 
interdependent  and  that  one  firm  or  community  of  firms  could  not  be 
affected  for  good  or  evil  without  the  conditions  being  reflected  in  the  rest 
of  the  industry.  Mr.  Hinwood  advi.'sed  the  Victorian  Association  to 
adopt  American  nu'thods.  He  estimated  that  there  was  an  immediate 
demand  in  \'ictoria  for  ;■)(),{)()()  fan  motors,  o(),()00  vacuum  cleaners, 
50,0()0  electric  irons,  .')(),(K.O  kettles,  5(),(1(;()  radiators,  50,000  washing 
machines  and  50,000  table  standards,  and  that  there  were  135,000 
dwellings  waiting  to  be  wired.  He  estimated  that  tiie  value  of  the 
articles  and  work  was  over  £5,000,000  and  only  organisation  and  industry 
would  secure  it.  He  said  they,  as  a  community,  were  doing  nothing  to 
convince  those  householders  of  the  atlvantages  of  electricity.  The 
mem  be.  ship  of  the  Association  consisted  ot  19  im{)orters  and  23  con- 
tractors out  of  241  contractors,  and  it  was  the  contractors  outside  the 
Association  who  were  kee])ii)g  prices  so  low.  An  interesting  debate  took 
place  after  the  reading  of  the  Paper  ami  a  standing  committee  was 
api)ointed  to  go  fully  into  the  question  of  re-organisation. 


Electricity  Supply. 


Whitehaven  Council  has  applied  for  sanction  to  a  loan  of  £12,000 
for  a  generating  set. 

The  net  surplus  on  the  past  year's  working  of  the  Winchester  elec- 
tricity undertaking  (£2,686)  has  been  transferred  to  reserve  account. 

Waterford  Corporation  has  under  consideration  a  scheme,  prepared 
by  Messrs.  Keating  &  Gaule,  for  the  erection  of  electricity  supply  works. 

The  oflScial  inauguration  of  the  new  plant,  including  a  new  1,000  kw. 
steam  turbine  set,  at  the  Aylesbury  electricity  works,  took  place  on 
the  5th  inst. 

The  Charing  Cross,  West  End  &  City  Electricity  Supply  Company  has 
applied  to  the  Minister  of  Transport  for  authority  to  increase  the  maxi- 
mum price  of  current  in  the  City'  of  London  to  8d.  per  unit. 

Bexley  Heath  Urban  Council  have  abandoned  the  proposal  to  obtain 
current  in  bulk  from  Woolwich  Borough  Council,  on  the  ground  that  the 
outlay  on  converting  plant  would  not  be  advantageous. 

Truro  Town  Council  has  referred  the  offer  of  a  firm  to  provide  the 
necessary  capital  for  establishing  electricity  sujiply  under  the  Council's 
provisional  order  to  a  committee  for  consideration  and  report. 

Doncaster  Corporation  has  received  sanction  to  a  loan  of  £85,000 
for  the  extension  of  the  electricity  undertaking,  and  sanction  to  the 
balance  of  the  loan  applied  for  (about  £35,000)  will  be  given  as  soon  as 
figures  of  the  actual  cost  are  available. 

Taunton  Council  has  asked  to  be  excluded  from  the  Lower  Severn 
Electricity  District,  on  the  ground  that  the  cost  of  linking  up  would 
be  out  of  all  proportion  to  the  possible  benefit.  The  Council  favours 
inclusion  in  the  same  area  as  Exeter. 

For  some  considerable  time  there  has  been  a  dispute  between  the 
Dover  electricity  department  and  the  Admiralty  as  to  price  to  be  paid 
by  the  latter  for  the  electrical  energy  supplied  during  the  war,  but  the 
Corporation  has  now  received  £9,000  on  account  of  their  claim. 

The  Industrial  Court  has  made  its  award  on  the  application  of  the 
National  Association  of  Local  Government  Officers  against  Plymouth 
CoRPORATi  IN  for  the  application  of  the  Civil  Service  scale  of  war  bonus 
to  various  officers,  including  the  borough  electrical  engineer,  Mr.  E.  G. 
Okell,  fixed  at  £950. 

Walsall  electric  supply  department,  having  been  asked  by  the  Northern 
Command  to  give  a  supply  of  electricity  to  Whittington  Barracks, 
Lichfield,  inquiries  are  being  made  by  a  Lichfield  Committee  as  to  the 
probable  demand  for  electric  lighting  and  power.  If  there  is  evidence 
of  a  reasonable  demand,  Lichfield  Council  will  probably  take  current 
in  bulk  from  Walsall  and  lay  distributing  mains  in  the  district. 

At  a  recent  conference  of  local  authoi'ities  in  the  supply  area  of  the 
Twickenham  &  Teddington  Electric  Supply"  Company'  it  was  decided 
to  agree  to  an  increase  in  the  maximum  charge  for  electric  current  from 
lOd.  to  Is.  per  unit,  provided  the  increase  is  limited  to  five  years.  The 
company  has  asked  for  a  maximum  of  Is.  2d.  a  unit,  and  a  local  inquiry 
will  probably  be  held  into  the  matter. 

A  subaqueous  supply  cable  from  King's  Lynn  to  West  Lynn  has  been 
laid,  and  tlie  Lynn  Shijibuilding  Company  are  now  taking  a  supply  of 
current  from  the  Corporation.  It  is  proposed  to  supply  the  neighbouring 
districts,  including  Terrington  and  Clenchwarton,  bj'  an  overhead  line. 
The  question  of  supplying  current  to  an  additional  area  in  South  Lj-nn 
has  been  deferred  pending  further  particulars  from  the  West  Norfolk 
Farmers'  Manure  &  Chemical  Comi^any. 

Prior  to  the  war  Southwark  Borough  Council  had  let  a  contract  for 
extensions  of  the  generating  plant  to  the  General  Electric  Company, 
but  only  a  portion  of  the  order  was  completed.  The  Council  has  now 
entered  into  a  fresh  agreement  with  the  comi)Rny  whereby  the  latter 
waive  any  claims  in  regard  to  the  original  contracts  and  to  supply  the 
remainder  of  the  plant  specified  in  the  old  contracts  at  the  lowest  price 
asked  for  by  any  one  of  three  British  manufacturers  the  Council  may 
select. 

The  accounts  of  Brighton  Electricity  Department  for  the  year 
ended  March  31,  which  were  adopted  by  the  Council  on  29th  ult.,  show 
revenue  £158,062  .compared  with  £130,55"  in  piwious  year),  working 
expenses  £105,755  (£86,476),  and  gross  profit  £52..307  (£44.081).  Interest 
required  £17,320  (£16,890),  sinking  fund  £19,740  (£20.7o8).  and  net  profit 
was  £13,374  (£3,112).  Costs  were  2-29d.  (2-05d.)  per  unit  sold  exclusive, 
or  3-lld.  (3-02d.)  inclusive  of  loan  charges.  The  maximum  load  was 
5,349  kw.  (4.560  kw.),  and  load  factor  23-5  (25-4)  per  cent.  Units 
generated  were  13,162,468  (11,862.963).  and  sold  11.002,835  (10,144,392). 
Coal  consumed  was  5  27  lb.  (5-4  lb.)  per  unit,  and  the  average  cost  of  coal 
was  42/2|  (38/5.\)  per  ton. 

The  embargo  on  overtime  by  members  of  the  engineering  trade  unions 
is  causing  serious  trouble  to  Lancashire  electricity  undertakings.  At 
Ashton-under-Lyne,  where  one  of  the  turbines  is  undergoing  its  annual 
overhaul,  a  ])inion  driving  the  air-pump  in  connection  with  the  condenser 
strii)i)ed  on  Sunday  evening.  The  fitters  were  sent  for  to  repair  it,  but 
they  refused  to  come  and  the  electrical  engineer  had  to  puUhiscoat  off 
and,  with  the  help  of  what  assistance  he  could  get,  undertook  the  job 
himse'f  in  order  to  keep  the  station  runnmg.  Aid.  Coop,  chairman  of 
the  Electricity  Committee,  has  pointed  how  serious  a  state  of  things  that 
was,  but  in  addition  one  of  the  fitters  who  hail  had  his  holiday  n;>w  re- 
fused to  work  during  Wakes  Week  as  jjreviously  arranged,  although  ho 
had  been  ])ai(l  for  holidays.  It  had  lH>en  arranged  to  overhaul  tiio 
Belliss  set  iluring  the  Wakes  holidays,  but  owing  to  the  man's  refusal  to 
fulfil  his  obligations  the  work  could  not  be  done. 


August  20,  1920. 


THE  ELECTRICIAN. 


215 


The  accounts  of  Glasgow  Electricity  Department  for  the  year 
ended  May  31  show  revenue  £977,48()  (compared  with  £865,039  in 
previous  year),  expenditure  £713,450  (£5()7,258)  and  gross  profit  £264,035 
<£297,780).  Depreciation  required  £64,458  (£60,464),  interest  £151,089 
<£116,809),  repayment  of  principal  £1,700  (£1,642)  and  sinking  fund 
£101,401  (£86,101),  and  to  meet  the  net  deficit  £54,614  was  taken  from 
reserve  fund.  Last  year  £32,761  was  placed  to  reserve.  Units  gene- 
rated were  176,866,781  (169,873,.301)  and  sold  148,495,090  (144,930,164). 
Total  maximum  demand  was  155,219  kw.  (141,967  kw.).  Generation, 
■distribution  and  management  costs  amounted  to  l-003d.  (0-8407d.) 
per  unit  sold,  and  the  total  cost,  including  capital  charges,  rents,  royalties, 
depreciation,  &c.,  was  l-6681d.  (l-378ld.).  In  the  report  of  the  Elec- 
tricity Committee  it  is  stated  that  there  are  42,892(37,1.30)  consumers. 
Power  and  heating  units  sold  were  119,543,209.  Motors  in  use  are 
14,671  (13,730)  =  123,421  (113,721)  h.p.  Two  1,500  kw.  rotary  con- 
verters are  to  be  installed,  one  at  Port  Dundas  station  and  the  other 
at  PoUokshaws-road  station,  and  a  20,000 -volt  sub-station  is  being  con- 
structed at  Partick.  At  Dalmarnock  the  first  18,750  kw.  Metropolitan- 
Vickers  turbo-alternator  has  been  put  into  service,  and  two  further  sets 
of  the  same  capacity  are  being  erected.  Work  on  the  20,000-volt 
transforming  plant  at  Waterloo-street,  Cathedral-street,  Springbum, 
Osborne -street  and  Holmfauld  will  be  completed  during  the  current  year. 

The  Stepney  (London)  Borough  Council  has  approved  an  estimate 
amounting  to  £9,650  for  laying  a  new  feeder  from  the  Whitechapel 
sub-station  to  Tower  Hill.  The  Electricity  Commissioners  recently 
sanctioned  the  borrowing  of  £150,000  on  account  of  the  £239,950  required 
for  extensions  of  the  undertaking. 

The  Council  has  adopted  a  recommendation  of  the  engineer  and 
manager,  Mr.  W.  C.  P.  Tapper,  for  a  further  increase  of  charges.  Mr. 
Tapper  pointed  out  that  since  the  end  of  last  year  6s.  per  week  per  man 
had  been  awarded  to  workmen  and  considerable  increases  to  the  technical 
and  clerical  staffs.  A  demand  from  the  workmen  was  now  being  con- 
sidered for  a  further  increase  of  24s.  per  week  per  man.  Coal  had  risen 
4s.  2d.  per  ton,  and  there  was  every  probability  of  a  further  increase.  In 
estimating  this  year's  costs,  he  had  allowed  an  average  increase  of  10s. 
per  week  per  man  in  wages,  and  10s.  per  ton  for  coal,  and  on  that  basis 
he  estimated  a  loss  of  £4,385  at  March  31  next,  or  including  income  tax 
about  £8,000.  An  increase  of  ^d.  per  unit  in  the  present  flat  rate  for 
power  and  for  restricted  supplies  would  yield  £15,500  for  a  year,  or  about 
£8,C(  0  if  applied  from  the  end  of  the  September  quarter.  The  penny 
rate  for  power  and  restricted  supplies  was  now  slightly  below  the  average 
cost  per  unit  and  therefore  should  be  increased,  while  the  other  rates 
showed  a  margin  on  the  right  side.  The  existing  50  per  cent,  increase, 
which  was  convenient  for  calculating  purposes,  need  not  be  altered. 

The  Council  has  decided  to  apjieal  against  the  decision  of  Mr.  Justice 
P.  O.  Lawrence  granting  an  injunction  (to  operate  from  Nov.  12)  against 
a  nuisance  at  the  Limehouse  electricity  works. 

Catalogues,  Price  Lists,  &c. 

Recent  trade  literature  of  the  Sterlixg  Telephone  &  Electric 
Company',  Ltd.,  include  three  revised  lists  of  prices  of  the  Sterling 
telephone  i^ocket  booklet  No.  268  of  the  Sterling  electric  bell  indicator 
and  of  the  company's  publication  No.  276  respectively.  The  lists,  which 
are  numbered  280,  281  and  282,  cancel  jirevious  prices. 

The  British  Insulated  &  Helsby  Cables,  Ltd.,  of  Prescot,  Lanes., 
have  French  and  Portuguese  editions  of  their  catalogue,  in  which  illus- 
trated particulars  are  given  of  the  principal  manufactures  of  the  com- 
pany, including  cables  for  lighting  and  industrial  power,  telegraphy  and 
telephony,  junction  boxes,  switchgear,  fuses,  trolley  wires  and  tramway 
accessories,  meters,  mine  exploders,  primary  batteries,  electric  welding 
plant,  pinions,  insulators,  transmission  line  poles,  &c.  Measurements 
are  given  in  the  metric  system, and  the  catalogues, which  are  well  illustrat- 
ed, should  give  French,  Portuguese  and  Bp»zilian  engineers  a  good  idea 
of  the  excellence  of    the    comijany's  products. 

The  Hughes -Johnston  Stampings,  Ltd.,  of  Langley  Green,  near 
Birmingham,  have  issued  their  new  catalogue  and  price  list  of  drop 
iorgings.  The  company  have  acquired  a  good  reputation  for  the  excel- 
lence of  their  manufactures,  and  they  supply  every  description  of 
■drop  forgings  in  iron,  steel,  aluminium,  brass,  nickel,  tungsten  and 
vanadium  alloys  with  all  forms  of  heat  treatment.  A  few  of  the  firm's 
standard  specifications  are  given  in  the  catalogue,  but  forgings  are 
supplied  to  meet  any  sj)ecial  requirements.  The  forgings  are  produced 
from  dies  made  accurately  to  customers'  designs,  and  every  precaution 
is  taken  in  the  course  of  production.  Particulars  and  prices  iire  given 
•of  a  number  of  types  of  eyebolts,  bow  nuts,  swivels,  fly  nuts,  spanners, 
lathe  carriers,  shafts  and  rings,  handles,  hooks,  links,  &c. 

A  recent  pamphlet  issued  by  Messrs.  Bruce  Peebles  &  Company,  East 
■Hilton,  Edinburgh,  describes  and  illustrates  the  Peebles  C  type  of 
CONTINUOUS  CURRENT  DY'XAMOS  AND  MOTORS.  This  well-knowu  firm 
■has  a  lengthy  and  successful  experience  in  the  design  and  manufacture 
■of  electrical  machinery,  and  the  machines  described  leave  nothing  to  be 
•desired  either  as  to  mechanical  or  electrical  design.  Except  a  few  of 
the  smaller  machines,  especially  those  designed  for  t'le  lower  voltages, 
they  are  all  fitted  with  commutating  poles,  and  will  run  sparklessly  at  all 
loads  within  their  capacity  with  fixed  brush  position.  Details  are  given 
of  the  company's  five  standard  types,  but  machines  of  special  design  can 
be  supplied  to  meet  special  conditions.  Tables  of  ratings  of  continuous 
rated  machines  (protected,  semi-enclosed  and  pipe  ventilated  types)  and 
■motors  (totally-enclosed  and  mining),  with  approximate  dimensions  and 
net  weights,  are  given.  The  company's  ])lant  is  used  extensively  for 
power  and  all  industrial  pur])oses,  and  the  pamphlet  which  is  nicely  illus- 
■tratcd  throughout,  gives  a  picture  of  over  20  Peebles  motors  (aggregat- 
ingover  200  b.h.p.)  at  an  Edinburgh  printing  establishment. 


Electric   Traction. 

Hammersmith  (Lkvuon)  Borough  Council  ha.s  decided  to  equip,  at  a 
cost  of  £1,000,  a  garage  for  its  six  electric  vehicles. 

Blackpool  Council  has  applied  for  permission  to  borrow  £4,025  for 
doubling  the  tramway  track  on  the  new  road. 

Wolverhampton  Tra-nways  Committee  recommend*  the  purchase 
of  eight  single-deck  tramcars,  three  double-deck  tramcar  bodies  for 
existing  trucks,  and  16  motors,  at  a  total  cost  of  £14,784. 

Ply.mouth  Corporation  has  decided  to  promote  a  Bill  to  authorise 
extensions  of  the  tramway  system  and  to  run  motor  omnibo^es  \rithin 
15  miles  of  the  borough  boundaries. 

Burnley  Tramways  Committee  has  decided  to  act  upon  any  agree- 
ment arrived  at  between  employers  and  employed  in  the  engineering 
trade  in  connection  with  the  present  application  for  a  wage  increase. 

A  revised  scale  of  tramway  fares  has  been  adopted  by  Dundee  Cor" 
poration.  The  new  fares  represent  an  increase  of  about  50  per  cent- 
The  maximum  fare  will  be  3d.,  and  workmen's  fares  have  been  abolished- 

Owing  to  a  goods  engine  and  van  running  off  the  line  at  Barnes  -Junction 
the  electric  service  on  the  Kingston  and  Hounslow  loop  lines  of  the 
London  &  South  Western  Railway  was  disorganised  for  some  hours 
on  Monday  afternoon  last. 

The  question  of  purchasing  the  local  tramways  is  under  consideration 
by  Greenock  Corporation  at  present.  The  local  tramway  company 
recently  offered  to  sell  the  undertaking  for  £236,000,  but  the  ofifer  w&a 
declined,  as  the  price  was  considered  too  high.  It  is  proposed  to  ap- 
point Mr.  J.  Dalrymple,  of  Glasgow,  as  arbitrator  to  determine  the  price 
to  be  paid  by  th?  Corporation  for  the  undertaking. 

A  dispute  over  the  dismissal  of  a  conductor  for  not  working  on  August 
Bank  Holiday  led  to  a  lightning  strike  of  Southampton  Cobfobatios 
TRAMWAY'MEN  ou  the  15th  inst.  On  the  following  day  the  permanent 
way  employees  joined  in  the  strike,  making  a  total  of  400  men  out.  The 
strike  cjntinu^s. 

In  an  interim  report  on  the  effect  of  the  higher  fares,  Mr.  J.  Dalrymple, 
general  manager  of  the  Glasgow  Corporation  tramways,  states  that  the 
revenue  for  June  and  July  amounted  to  £368,937,  an  increase  of  nearly 
£100,000  compared  with  the  corresponding  period  of  last  year,  but  there 
was  a  decrease  of  about  9,000,000  passengers.  Glasgow  Tramways  Com- 
mittee has  instructed  the  general  manager  to  consider  the  question  of 
extending  the  tramway  from  Netherlee  to  Clarkston. 

A  further  revision  of  fares  has  been  made  by  the  Sundebl.\nd  District 
TRAMWAY'S,  Ltd.,  and  now  the  minimum  is  lid.  a  mile.  The  advance 
is  due  to  the  recent  increase  in  the  employees"  wages,  together  with  the 
heavy  cost  of  keeping  in  repair  the  tramcars  which  are  obsolete.  Miners 
still  pay  id.  a  mile,  but  they  are  now  restricted  to  certain  hours,  while 
shop  assistants  are  to  pay  full  fare,  instead  of  travelling  at  the  workmen's 
rate. 

From  a  statement  issued  b\'  the  Ministry  of  Transport  we  learn  that 
since  1878  the  Length  of  Tramway-  Rdute  open  for  cratfic  in  the 
United  Kingdom  has  increased  from  269  miles  to  2.72S  in  1918-19.  Local 
authorities  own  and  work  1,713  route  miles,  and  146  miles  owned  by 
local  authorities  are  worked  by  companies.  The  mileage  worked  by 
electric  traction  was  2,660,  or  '97-5  per  cent,  of  the  total.  Compared 
with  the  last  completed  year  before  the  war  (1913-14).  the  total  number 
of  passengers  carried  has  risen  from  3.426,473,192  to  4.557.640.07S  in  191S 
19,  an  increase  of  1,131, 16;S886,  or  33  percent.  In  the  same  period  the 
number  of  car-miles  run  has  decreased  from  354.379,672  to  320.378,376, 
so  that  the  average  number  of  passengers  per  car-mile  is  now  14-2,  com- 
pared with  9-7  in  1913-14.  The  number  of  journeys  per  h-ad  of  the 
estimated  civil  population  works  out  at  108,  compared  with  74  in  1913-14, 
while  the  number  of  passengers  carried  per  mile  of  route  open  was 
1,668,122,  an  increase  of  400,387,  or  31-6  per  cent,  on  the  pre-war  figure. 
Twenty-six  local  authorities  have  obtained  powers  to  operate  trackless 
trolley  undertakings,  but  only  seven  actually  carry  passengers.  Five 
companies  have  also  obtained  similar  r  jwers,  of  which  only  one  was 
operated  during  1918. 

The  work  of  rearranging  and  improving  the  lines  of  the  London  &  N. 
Western  Railway  between  Chalk  Farm  and  Euston.  which  was  begun 
in  1913,  but  stopped  by  the  war,  has  recently  been  resumed.  The 
principal  object  of  the  alterations  is  to  provitio  a  means  whereby  the 
electric  trains  from  Broad-street  (City)  to  Watford,  via  the  Hampstead 
Junction  line,  should  also  be  able  to  run  \ia  Chalk  Farm,  and  also  from 
Euston  to  Watford.  When  the  works  are  completed  it  will  be  possible 
for  passengers  to  travel  between  Watford  and  Euston  and  vice  versa 
by  an  electrified  line.  An  important  part  of  the  scheme  involves  the 
lowering  at  Euston  of  the  up  and  down  slow  lines  to  allow  of  the  up  fast 
line  crossing  over  them  by  means  of  a  bridge,  thus  avoiding  any  crossing 
on  the  level.  At  Chalk  Farm  the  railway  is  being  widened  on  the  north 
(up  side),  and  the  existing  lines  rearranged  on  the  widened  artni,  in  order 
to  provide  for  the  additional  lines  which  are  to  connect  the  present  local 
lines  from  Euston  and  the  North  London  lines  from  Broad-strvet  -with 
the  new  tunnels.  These  tunnels  an?  constructed  almost  parallel  with 
the  present  steam  line  tunnels  between  Chalk  Farm  and  Loudoun-road, 
from  which  point  onward  thca^  will  be  two  additional  lines  reserved  for 
the  Watford  electric  services.  There  will  be  a  new  tunnel,  by  means  of 
which  empty  coaches  can  be  brought  from  the  carriage  sheds  at  Willesdea 
to  Chalk  Farm  over  the  existing  up  slow  line,  and  can  cross  over  under- 
ground to  the  departuiv  platforms  at  Euston.  It  is  not  expected  that 
the  scheme  will  be  completed  before  1922. 
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Imperial  and  Foreign  Notes. 

LiLYDALE  (Victoria)  Shire  Council  propose  to  establish  electricity 
supply  works. 

The  Calcutta  Electric  Supply  Company  has  undertaken  to  establish 
electricity  works  at  Multan. 

Beaufort  (Victoria)  Council  is  considering  a  report  by  an  engineer  on 
the  subject  of  electricity  supply. 

It  is  announced  that  a  Powerffl  Raeiotelegraphic  Station  is 
to  be  erected  at  Shanghai  which  will  be  available  for  commercial  and 
official  purposes. 

Gen.  Sir  John  Monash  has  been  appointed  general  manager  of  the 
Victorian  Government  undertaking  for  the  generation  of  electricity  from 
Morwell  brown  coal. 

Accordin<^  to  the  "  British  and  South  African  Export  Gazette,"  an 
electric  supply  scheme  is  being  prepared  for  the  Thika,  Ruiru,  Kyambu 
and  Machakos  district  of  Kenya  Colony.  Water-power  will  be  utilised, 
and  it  is  estimated  that  at  least  5,000  h.p.  can  be  generated.     . 

In  a  recent  report  on  Hydro-electric  Possibilities  in  Ceylon, 
Mr.  J.  W.  Meares,  electrical  adviser  to  the  Government  of  India,  says 
Ceylon  has  far  more  water  power  than  it  can  ever  use,  unless  industries 
are  specially  started  to  utilise  this  natural  wealth.  Some  264,000  h.p. 
of  water  power  is  continuously  available. 

It  has  been  decided  to  establish  municipal  electricity  works  at  Poman- 
ciLLO  (Province  of  Catamarca),  Argentina. 

The  Allgemeine  Elektricitats  Gesellschaft,  of  Berlin,  proposes 
to  increase  its  share  capital  by  250  million  marks  (£1,470,000  at  present 
rate  of  exchange)  by  a  preference  share  issue  at  6  per  cent. 

The  Netherland  Railway  Companies  have  sent  a  commission  to 
report  on  the  systems  of  electric  traction  employed  in  England,  Switzer- 
land and  America.  At  i^resent  the  electrification  of  the  railway  between 
the  Hague,  Amsterdam  and  Amersfoort  is  projected,  and  many  of  the 
steam  tram  services  are  contemplating  a  similar  step,  but  it  is  jirobable 
that  electric  traction  will  ultimately  be  adopted  on  all  the  main  lines. 

The  "  Review  of  the  River  Plate  "  states  that  the  Compania  Alemana 
Transatlantica  de  Electricidad  (the  German  company  supplying 
electrical  energy  in  Buenos  Aires)  recently  placed  before  its  share- 
holders a  scheme  for  the  transfer  of  the  company's  undertaking 
to  a  Spanish  company,  to  be  formed  by  Madrid,  Bilbao  and  Barcelona 
banking  firms. 

H.M.  Consul-General  at  Seoul  (Korea)  states  that  a  large  scheme  is 
being  prepared  for  utilising  the  waters  of  the  River  Hwangsu-won,  a 
tributary  of  the  Yalu,  in  South  Hamkyeng  (Kankyo)  Province.  The 
Oriental  Development  Company  is  supporting  the  scheme,  which  will  cost 
10,000,000  yen  and  take  three  years  to  complete.  The  province  is  rich 
in  timber  and  minerals,  and  it  is  anticipated  that  there  will  be  a  large 
demand  for  electric  power.  The  project  has  been  approved  by  the 
authorities  of  the  Government-General. 

At  the  end  of  July  the  Cia  Radio-telegrafica  Argentina  (S.A.) 
invited  subscriptions  in  Buenos  Aires  for  $3,000,000  m/n  in  preference 
shares  of  SICO  m/n  each.  The  company,  which  is  a  Germano-Argentine 
undertaking,  is  formed  to  establish  a  High  Power  Telefunken  Station 
in  Argentina  to  communicate  direct  to  Nauen  in  Germany.  It  is  said 
that  the  charge  will  be  fixed  at  two-thirds  of  the  present  cable  rates. 
Of  the  capital  (810,000,000),  a  sum  of  S4,500,000  in  ordinary  shares 
will  be  taken  by  the  promoters,  namely  the  two  Telefunken  Companies 
in  Berlin,  the  Deutsche  and  the  Dresdner  Banks.  The  Argentine  is 
asked  for  S3,000,O0O,  to  be  allotted  against  an  issue  of  7  per  cent,  prefer- 
ence shares,  and  the  balance  of  the  authorised  capital  is  unissued.  The 
President  of  the  Provisional  Board  is  an  Argentine  Senator,  and  an 
Argentine  university  professor  also  figures  in  the  list  of  directors,  but  the 
remainder  are  Germans  and  rei)resent  the  two  German  banks,  the 
electrical  and  constructional  interests  and  the  Telefunken  group.  All  the 
preference  shares  have  been  subscribed,  and  the  company  expects  to  be 
able  to  take  ordinary  commercial  business  by  the  spring  of  1922. 

Important  developments  are  announced  in  connection  with  the  Nela 
Research  Laboratory  (Nela  Park,  (Ueveland)  which  was  organised  in 
1908  under  the  directorship  of  Dr.  Edward  P.  Hyde  as  the  Physical 
Laboratory  of  the  National  Electric  Lamp  Association.  The  name  was 
changed  to  the  Nela  Research  Laboratory  in  191.'},  when  the  National 
Electric  Lamj)  Association  became  the  National  Lamj)  Works  of  the 
General  Electric  C()m])any.  For  some  years  the  laboratory  was  devoted 
to  the  development  of  those  sciences  on  which  the  art  of  lighting  has  its 
foundation,  but  in  1914  its  functions  were  extended  by  the  addition  of  a 
small  section  of  applied  science,  which  had  an  immediate  practical 
objective.  This  ap])licd  science  section  is  now  being  largely  extended  as 
a  separate  laboratory  of  applied  si^ience  under  the  direction  of  Mr.  .M. 
Luckiesh,  who  becomes  director  of  ai)plied  .science.  A  new  building  is 
being  constructed  to  house  this  branch  of  the  work",  which  will  be  carried 
on  with  a  staff  of  several  physicists,  an  engineer,  an  architect  and  a 
designer,  together  with  the  necessary  technical  and  clerical  assistants. 
Dr.  Ernest  F.  Nichols,  formerly  I'resideiit  of  Dartmouth  College,  and 
more  recently  professor  of  ])hysics  at  Yale  University,  has  accepted  an 
invitation  to  assume*  the  direction  of  the  laboratory  of  pure  science, 
under  the  title  of  director  of  ]nu'o  science.  The  work  of  the  laboratory 
will  bo  somewhat  further  extended  und(>r  the  new  organisation.  The 
laboratories  of  ])ure  and  ai>plicd  science  will  togetlu-r  eoii.stitut(>  the  Nela 
Research  Laboratories,  and  will  be  co-ordinated  under  the  general  direc- 
tion of  Dr.  Hyde,  who  becomes  director  of  research. 


Miscellaneous. 

There  will  be  an  int':* resting  Exhibition  of  Electrical  Apparatus, 
Domestic  Labour-saving  Devices,  etc.,  at  the  Town  Hall,  Greenock, 
from  Oct.  11  to  16  next.  The  exhibition  is  being  organised  by  Greenock 
Corporation  electricity  department. 

The  U.S.A.  Naval  Radio  Communication  Service  commenced  oa 
Sunday,  when  commercial,  private  and  Press  messages  were  accepted 
for  transmission  to  France,  Belgium,  the  Netherlands,  Italy,  Switzerland, 
&c.,  via  the  new  station  at  Lyons. 

On  Monday  George  Knight,  chief  electrical  engineer  of  BMtish  Oil  &. 
Cake  Mills,  Ltd.,  Hull,  was  convicted  of  stealing  two  electric  motors, 
4.3  coils  of  cable  and  other  electrical  material,  and  he  was  sentenced  to- 
four  months'  imprisonment.  For  the  prosecution,  it  was  said  that  the 
value  of  the  goods  was  about  £1,100. 

An  Order  has  been  made  revoking  the  Defence  of  the  Realm  Regula- 
tion 37b,  which  related  to  Wireless  Telegraphic  Installations  on 
British  Ships,  as  the  subject  is  now  covered  by  the  Merchant  Shipping 
(Wireless  Telegraphy)  Act,  1919,  and  the  new  rules  (given  in  our  last- 
issue)  of  the  Board  of  Trade.  These  rules  come  into  operation  on  Sept.  1. 
The  C.A.V.  Athletic  Association  are  holding  a  closed  and  opea 
sports  meeting  to-morrow  (Saturday)  on  their  ground  at  Old  Oak-road, 
Shepherd's  Bush,  in  aid  of  the  Acton  Cottage  Hospital.  Such  a  worthy- 
object  should  ensure  a  large  number  of  visitors.  The  meeting  comprises- 
many  open  events,  besides  those  confined  to  London  Business  Houses. 
A  band  will  be  in  attendance,  and  after  the  sports  there  will  be  a  concert- 
and  dancing.     Admission  Is.,  including  tax. 

A  useful  guide  to  the  changes  made  by  the  1920  Budget  in  the  inci- 
dence of  Income  tax  and  Super-tax  has  been  issued  by  Messrs.  Oliver  & 
Boyd,  of  Edinburgh  and  London.  Taxation  is  now  so  heavj-  that  per- 
sons will  be  glad  to  have  a  work  which  shows  at  a  glance  the  rates,  exemp- 
tions and  allowances,  &c..  The  guide,  which  is  published  at  Is.  net,  and 
is  now  in  its  third  edition,  contains  useful  reminders  and  advice,  over  30 
typical  cases  of  repayment  claims,  &c. 

From  the  list  of  exhibitors  at  the  Machine  Tool  and  Engineerixo 
Exhibition  we  gather  that  209  exhibitors  will  be  represented,  and  they 
have  between  them  booked  about  15  per  cent,  more  space  than  has  ever 
i:)reviously  been  let  for  a  machinery  exhibition  at  Olympia.  Exhibits  of 
machine  tools  and  small  tools  are  confined  to  those  firms  who  are  members 
of  the  Machine  Tool  Trades'  Association.  No  goods  of  German  or 
Austrian  manufacture  may  be  shown  by  anj'  of  the  exhibitors. 

We  regret  to  announce  the  death  of  Sir  Joseph  Norman  Lockyer 
which  occurred  at  Sidmouth  on  Monday.  He  was  born  at  Rugby  in 
May  1836,  and  was  well  known  for  his  astronomical  M'ork  and  for  researcli 
in  solar  and  stellar  physics,  &c.  In  1868  Lockyer  and  Jannsen  indei)en- 
dently  discovered  that  the  sun's  chromosphere  could  be  seen  in  broad 
daylight  and  in  the  same  year,  jointly  with  Frankland,  he  discovered 
helium  in  the  sun's  spectra.  Subsequently  the  Government  established 
the  Solar  Physical  Laboratory  at  South  Kensington  with  which  he  was. 
connected  for  over  40  years  and  was  its  director  from  1885  to  1913.  He 
acted  as  secretary  of  the  Duke  of  Devonshire's  Royal  Commission  oa 
Science  in  1870  and  later  he  was  transfeiTed  to  the  Science  and  Art 
Department.  He  was  the  author  of  many  books  on  astronomy,  some  of 
which  have  been  translated  into  other  languages,  and  he  conducted  or 
assisted  in  several  eclipse  expeditions.  In  1869  Sir  Norman  Lockyer 
founded  our  well-known  contemporarj'  "  Nature."'  He  was  President 
of  the  British  Association  in  1903-4,  when  he  delivered  a  striking  address 
on  the  national  need  of  more  universities.  He  was  elected  a  Fellow  of 
the  Royal  Society  in  1869  and  numerous  honours  and  distinctions  were 
conferred  upon  him  by  British  and  foreign  societies. 

Institution  Notes. 

The  autumn  meeting  of  the  Institite  of  Metals  is  to  be  held  at 
Barrow-in-Furness  on  Sept.  15  and  16.  Various  social  arrangements 
have  been  made  and  a  number  of  Papers  will  be  read. 

It  is  announced  by  the  Association  leS  Ingexieurs  Electricien9 
soRTis  DE  l'Institut  Electrotechnique  Montefiore.  of  Liege,  that 
the  Montefiore  prize  for  the  best  original  work  on  the  progress  in  the 
theory  and  technical  applications  of  electricity  will  be  awarded  in  1921. 
The  prize,  which  will  be  about  20,000  francs,  is  awarded  triennially,  and 
is  o])en  to  foreigners.  Works  may  lx>  printed  or  ty]ie-written.  and  the 
award  is  made  by  a  jury  of  10  electrical  engincH>rs.  of  whom  five  will  be 
Belgian.  The  last  day  for  submitting  an  essay,  which  may  be  in  either 
Knglish  or  Fpnich,  aiid  of  which  there  should  he  12  copies,  is  April  30, 
1921.  Communications  to  M.  le  Secretaire-Archivisto  de  la  Fondatiott 
George  Montefiore,  31,  rue  Saint  Gilles,  Liege. 

The  BiuTiSH  Engineering  Stanparfs  Association  has  issued  Report 
No.  122,  dealing  witli  British  Standanls  for  milling  cutters  and  reamer* 
and  giving  the  results  achieved  in  the  standardisation  of  the  nomen- 
clature and  detinitions  of  these  tools.  Tiie  i)anels  appointed  to  carry 
out  the  various  sections  of  the  work  were  thoroughly  representative,  and 
the  tools  considered  were  divided  into  four  classes,  namely  :  non-n>!ieved 
cutters,  end  mills,  form  reli<n-ed  cutters  and  reamers.  The  Report 
commences  with  delinitions  of  the  various  classes  of  milling  cutters  and 
reamers,  followed  by  definitions  of  various  tyix^s  of  each  class,  each, 
type  being  accompanied  by  a  clear  explanatory  diagram.  In  part  2 
tiiere  are  58  tables  giving  the  standard  dimension*  and  tolerances  of  the 
various  tools,  including  tables  of  Brown  &  Sharpe  and  Morse  tapers. 
St.amiard  diiiu-nsions  of  arbors  antl  keys  and  keyways  are  also  given. 
The  price  of  the  Report  is  Is.  3d.  post  fn>e.  ami  copie--  can  be  obtained 
from  the  Secretary,  28,  Victoria-street,  S.W.  1. 
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Personal  and  Appointments. 

Dr.  H.  S.  Helc-Shaw  has  been  elected  Emeritus  Professor  of_Engineer- 
ing*in  the  University  of  Liverpool. 

Mr.  J.  Govan,  of  Belfast,  has  been  appointed  teacher  of  engineering 
at  the  Portadown  technical  school. 

Mr.  W.  T.  Leech  has  been  appointed  Assistant  Secretary  to  the  Post 
Oflfice,  in  place  of  Mr.  A.  H.  Norway,  C.B.,  who  has  retired. 

Mr.  Clement  Johnson  has  been  promoted  to  the  position  of  rolling- 
stock  superintendent  of  the  Sheffield  Corporation  tramways. 

Mr.  H.  E.  CoRDELL  has  been  appointed  car  works  superintendent  at  the 
Hyde-road  works  of  Manchester  Corporation  at  £500  per  annum,  plus 
Civil  Service  bonus. 

On  his  marriage  to  Miss  Dorothy  N.  A.  Holden,  Mr.  Thomas  A.  King- 
ham,  A.M.I.E.E.,  borough  engineer  of  Kingston-on-Tnames,  has  been 
presented  by  the  staff  with  a  drawing-room  clock. 

Mr.  F.  W.  Mills,  chief  electrical  engineer  of  the  South  African  railways, 
who  has  been  on  a  visit  to  this  country  in  connection  with  the  forth- 
coming electrification  of  certain  railway  lines,  is  now  in  the  United  States. 

Mr.  S.  Ronald  Barclay,  A.C.I.S.,  has  resigned  his  position  \vith  the 
Buenos  Ayres  Great  Southern  Railway  Company,  upon  his  appointment 
as  Secretary  to  the  Automatic  &  Electric  Furnaces,  Ltd.,  281-283,  Gray's 
Inn-road,  W.C.I. 

Mr.  Gilbert  H.  Flavel,  chief  officer  of  the  P.O.  cable  ship  "  Alert," 
has  been  awarded  the  silver  medal  for  Gallantry  in  Saving  Life  at 
Sea.  In  February  last,  whilst  the  "  Alert"  was  engaged  in  repairing 
the  Abbots  Clifl-Grisnez  No.  2  cable,  a  mine  was  brought  up  to  the  bows 
of  the  vessel  entangled  in  the  cable.  Mr.  Flavel  had  himself  lowered 
in  a  boatswain's  chair  over  the  bows  to  the  mine,  and  released  it  by 
cutting  the  wires  with  which  it  had  been  entangled.  By  his  courageous 
action,  Mr.  Flavel  probably  averted  a  serious  disaster. 

At  a  smoking  concert  held  at  Hebburn  on  Monday,  the  staff  and 
employees  of  Messrs.  A.  Reyrolle  &  Company,  electrical  engineers,  bade 
farewell  to  Mr.  William  Lemmon,  departmental  manager,  who  is  leaving 
for  Australia,  where  he  will  be  the  firm's  representative.  Mr.  Lemmon 
has  been  19  years  with  the  firm,  and  si.x  years  ago  he  became  departmental 
manager.  He  is  going  to  Melbourne  to  supervise  the  erection  of  switch- 
gear  which  is  being  sent  out  by  the  firm,  but  later  he  will  supervise  the 
manufacture  of  switchgear  for  the  firm  at  Sydney.  The  gathering  was 
presided  over  by  Mr.  W.  Harriman,  works  manager,  and  on  behalf  of  the 
staff,  foremen  and  workmen,  Mr.  A.  E.  Nicol,  the  oldest  foreman,  pre- 
sented a  silver  tea  service  to  Mr.  and  Mrs.  Lemmon.  On  Friday  last  Mr. 
Lemmon  was  also  presented  with  a  silver  cigarette  holder  and  case  on 
behalf  of  the  outside  staff  of  the  company's  northern  section. 

Bankruptcies  and  L<iqnidations, 

The  examination  of  Jardine  M'Kerlie,  electrical  engineer  and  con- 
tractor, 195,  Crow-road,  Partick,  Glasgow,  will  take  place  in  the  Sum- 
mary Court,  County- buildings,  Glasgow,  on  Aug.  23. 

E.  Goossens,  Pope  &  Company,  Ltd.,  is  winding  up  voluntarily,  and 
Mr.  P  J.  Payne,  36,  Basinghall-street,  London,  E.C.,  has  been  appointed 
liquidator. 

A  meeting  will  be  held  at  the  office  of  Mr.  E.  C.  Price,  Finsbury-court, 
Finsbury-pavement,  London,  E.C.,  on  Sept.  21,  to  receive  an  account 
of  the  winding  up  of  the  Tramways  &  General  Works  Company,  Ltd. 

Arthur  Kershaw  and  Chas.  Herbt.  Wood,  electrical  engineers  and 
merchants,  9,  Bradford-road,|DeWsbury,  have  been  adjudicated  bankrupt. 
The  first  meeting  of  creditors  will  take  place  to-day  (Aug.  20)  and  the 
public  examination  on  Oct.  7,  both  at  the  County  Court  House,  Dewsbury. 

Mr.  Albert  Gray,  9,  Fountain-street,  Halifax,  has  been  appointed 
trustee  in  the  bankruptcy  of  Johnson  Jagger,  electrical  engineer  and 
contractor,  28,  Northgate,  Halifax. 

The  "  Z  "  Electric  Lamp  Mfg  Company,  Ltd.,  has  gone  into  voluntary 
liquidation,  with  Mr.  B.  H.  Binder  as  liquidator.  A  statutory  meeting 
of  creditors  will  be  held  on  the  31st  inst.  at  Orient  House,  New  Broad- 
street,  E.C.  It  is  proposed  that  Messrs.  W.  Crawford  and  J.  Scrivener, 
who  have  been  associated  witii  the  company  for  many  years,  shall 
acquire  certain  assets  of  the  company  and  continue  the  business  as  a 
going  concern.  Such  an  arrangement  will  ensure  no  interruption  in  the 
conduct  of  the  business,  and,  furthermore,  will  provide  for  the  payment 
in  full  of  all  creditors.  A  new  company  will  be  formed  to  operate  from 
a  London  address,  but  in  the  meantime  trade  requirements  are  being 
promptly  met  from  the  company's  works  at  Southfields,  S.W.18. 

Business  Items,  &c. 

The  new  address  of  Messrs.  E.  G.  Acheson,  Ltd.,  is  40,  Wood-street. 
Westminster,  S.W.I.  Telegrams:  Oildag  Vic  London;  telephone  = 
Victoria  9848. 

We  are  informed  that  the  two  new  sizes  of  low  wattage  RoY.i.L  Ediswan 
Gas-filled  Lamps  (100/130  volts,  40  watts  ;  200/240  volts,  60  watts), 
recently  introduced,  are  making  great  headway  on  the  market,  owing 
to  their  particular  suitability  for  private  house  lighting,  or  in  fact  fur 
any  situation  where  ordinary  drawn  wire  lamps  are  in  use.  The  high 
intrinsic  brilliancy  and  concentrated  light  of  the  gas-filled  lamp,  coupled 
with  its  low  current  consumption,  makes  it  the  most  efficient  and 
economical  lighting  unit  available.  The  Edison  Swan  Electric  Company 
have  made  considerable  extensions  to  their  Pondere  End  works,  especially 
for  the  manufacture  of  the  lamps,  and  with  improved  methods  of  manu- 
facture now  in  operation,  large  quantities  of  the  Royal  Ediswan  gas-filled 
lamps  are  becoming  available  for  quick  delivery. 


Tenders  Invited  and  Accepted. 

Warrls'gton  Corporation  want  tenflers  by  Sept.  7  for  surface  con- 
densing plant.     SfK'cification  from  Borough  Electrical  Engineer. 

SoiTHAMPTON  Corporation  require  tenders  by  Sept.  1  for  an  electric 
travelling  crane  to  lift  from  30  cwt.  to  2  tons.  Particulars  from  the 
Borough  Engineer. 

Arbroath  Corporation  require  tenders  by  Aug.  24  for  electrical 
insi illation  work  in  44  hou.ses  at  Fiahergat«.  Specifications  from  the 
Town  Clerk. 

West  Ham  Guardians  require  tenders  by  10  a.m.  Sept.  9  for  six  months' 
supply  of  electrical  fittings,  ironmonger}',  oils,  &c.  Forms  of  tender 
from  the  Clerk,  Union-road,  Leytonstone,  London,  E.il. 

Nuneaton  Corporation  want  tenders  by  Sept.  20  for  h.  and  l.t.  switch- 
gear,  connecting  cables  and  accessories.  Specifications  from  the  Borough 
Electrical  Engineer.  • 

Edinburgh  Corporation  want  tenders  by  Sept.  6  for  converting  plant 
for  Portobello  generating  station  and  sub-stations  (specification  26). 
Specffication  from  the  Engineer,  Dewar-place,  Edinburgh. 

Manchester  Electricity  Committee  require  tenders  by  Aug.  24  for 
a  steam  turbine-driven  boiler  feed  pump  for  Stuart-street  station. 
Specification  from  ^Ir.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Portsmouth  Corporation  invite  tenders  for  a  4,WX)  kw.  turbo-alter- 
nator and  two  water-tube  boilers.  Specifications  from  the  Acting 
Engineer  and  Manager,  and  tenders  to  the  Town  Clerk  by  Aug.  25. 

Electric  lighting  plant  is  required  for  the  city  of  Ponta  Delegada, 
S.  Michel,  Azores.  Tenders  by  Sept.  28  Specification  (in  Spanish). 
may  be  seen  at  the  Department  of  Overseas  Trade,  35,  Old  Queen- 
street,  S.W.I. 

Renfrew  Corporation  want  tenders  for  electrical  installation  work 
in  354  houses  comprised  in  the  Loanhead  housing  scheme.  Contractora 
wishing  to  tender  are  requested  to  send  their  names  to  the  Town  Chamber- 
lain by  Aug.  25. 

Croydon  Corporation  invite  tenders  for  the  supply  and  installatioa 
of  a  new  feeder  cable  for  the  tramwaj-s  department.  Specifications  from 
the  Tramways  Manager,  and  tenders  to  the  town  clerk  (Mr.  J.  N. 
Newnham)  by  11  a.m.  Sept.  8. 

The  South  African  Railways  &  Harbours  DEPARTSfENx,  Johannes- 
burg, require  tenders  by  Oct.  25  for  metal  filament  lamps  for  train 
lighting.  Specffications  may  be  seen  at  the  Department  of  Overseas 
Trade,  73,  Basinghall-street,  London,  E.C.2. 

Bradford  Corporation  invite  tenders  for  the  supply  and  erection  of 
Boiler  House  Equipment,  including  Buildings,  Water-tube  Boilers, 
Economisers,  Induced  Draught  Plant,  Feed  Pumps,  Coal  Handling  Plant, 
and  Piping  Systems.  Specifications,  &c.,  from  the  city  electrical  engi- 
neer, Mr.  Thomas  Roles,  and  tenders  to  the  town  clerk,  by  Sept.  9. 

Johannesburg  Municipal  Council  require  tenders  by  Sept.  6  for  the 
supply  of  one  or  more  light  electric  passenger  vehicles  and  one  or  mora 
light  electric  delivery  vehicles.  Specification  from  and  tenders  to  the 
London  agents,  Messrs.  E.  W.  Carling  &  Company,  St.  Dunstan's- 
buildings,  St.  Dunstan's-hiil,  London.  E.C 

The  Electricity  Committee  of  Bolton  Corporation  invite  tenders  for 
the  supply  and  erection  of  one  12,000  kw.  turbo-alternator.  Speci- 
fications and  form  of  tender  from  the  borough  electrical  engineer,  Mr. 
W.  J.  H.Wood,  and  tt-.ders  to  the  town  clerk,  Mr.  Samuel  Parker,  by 
noon,  Sept.  16. 

Walthamstow  Council  require  tenders  by  5  p.m..  September  8.  for 
(contract  43)  two  water-tube  boilers  and  economisers  :  (44)  5.C0O  kw. 
turbo-alternator  and  condensing  plant;  (45)  l,5lU)  kw.  and  1,000  kw. 
rotary  or  motor  converters;  (46)  natural  draught  cooling  tower;  (4.) 
e.h.t.  switchgear;  (48)  l.t.  switchgear;  (49)  e.h.t.  cables.  Specifica- 
tions, &c.,  from  the  Electrical  Engineer,  Priory-avenue.  Walthamstow. 

The  Municipal  Board  of  Agra  (India)  require  tenders  for  four  Diesel 
engines  and  h.t.  alternators,  h.t.  and  ".t.  switchgear.  transformers  and 
sub-station  equipment ;  15  miles  of  underground  h.t.  cables,  28  miles 
of  overiiead  l.t.  mains,  street  lighting  equipment,  &c.  Specifications 
from  Messi-s.  Handcock  &  Dykes,  11,  Victoria-street,  Westminster, 
S.W.  1,  to  whom  tenders  by  10  Ji.m.,  Oct.  22 


Liverpool  City  Council  has  placed  an  order  with  the  British  Electric 
Transformer  Company  for  12  months  supply  of  transformers. 

St.  PancraS  Borough  Council  has  lu-cepted  the  tender  of  Marshall, 
Fleming  &  Company  for  a  30-ton  travelling  crane,  at  £3.365. 

Nuneaton  Corporation  has  placed  an  ortler  with  the  English  Fleotric 
Company  for  the  supply  and  erection  of  a  500  kw.  rotary  converter, 
t  ransformcr  and  accessories,  at  £3.9S9.  There  were  seven  tenders,  rangmg 
in  amount  from  that  of  the  a<'cepted  to  £4.637. 

Nuneaton  CouncU  has  also  accepted  the  tender  of  Escher,  Wyss  & 
Company  for  a  1,000  kw.  d.c.  geaml  turbo-generator  at  t'li.3iJ>.  ( Ijiere 
were  U  tenders,  varying  in  amount  from  that  of  the  accepted  to  £1 ....  U.> 
For  the  surface  condensing  plant,  the  tender  of  Cole,  Marchent  &  Mor.ey 
(at  £4,348)  was  accepted. 

Britisli  Electric  Vehicles.  Ltd..  Churchtown  Works.  Southport  have 
received  an  order  from  the  New  Zealand GoVERNMENTforthreeof their 
locos  to  haul  loads  of  20  tons,  complete  with  three  motor  generator  sets, 
switchboards  and  all  the  necessary  acce.-«sories.  The  locos  are  for  use  in 
conjunction  with  the  hydro-electric  schemes  which  are  bemg  earned  out 
in  New  Zealand. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  foUo:vi»g  abstract  f^om  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Misses.  Mxwbu?jn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  di  fjers  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1919  Specifications. 
144,021  Rogers.     Electric  vehicles.    (7/10/19.) 

144,024  Watson  &  M.  L.  Magneto  Syndicate.    Dynamos.    (9/4/19.) 
144,073  Pearce  &  Metropolitan  Vickers  Electrical  Co.     Protective  gear  for  alter- 
nating-current systems.     (24/5/19.) 
144,075  British   THOMSON-J-iOuSTCt;   Co.   (General    Electric   Co.).     Radial    signalling 
systems.     (26/5/19.) 
Relates  to  a  method  of  obtaining  a  desired  value  of  feed  resistance  in  an  antenna 
having  a  plurality  of  grounding  connections  with  tuning  coils  therein,  and  having 
means  for  introducing  the  energy  through  6ne  of  the  ground  connections  which  con- 
sists in  neutralising  a  portion  only  of  the  distributed  capacity  of  the  antenna  adjacent 
'■     each  ground  connection  by  means  of  the  tuning  coils  therein  and  neutralising  the 
remainder  of  the  distributed  capacity  of  the  antenna  by  means  of  the  tuning  coils 
in  the  connection  through  which  the  energy  is  introduced  to  the  antenna. 
144,108  BuRRELL  &  Smith.     Electric  switches.    (20/6/19.) 
144,122  Amberton.     Electric  circuit  controllers.     (8/7/19.) 

144,152  Western    Electric  Co.    Combined  telephone  and  telegraph  systems  com- 
prising amplifying  or  repeating  apparatus.     (2/9/19.)     (Addition  to  143,949.) 
144,175  Clifford  OF  Chudleigh  (Clifford)  Baron.  Dynamo-electric  machines.  (17/10/19.) 

144.182  AuDRAN.  Electrical  installations  for  controlling  electric  pianos  and  other 
apparatus.     (18/7/19.) 

144.183  Sharp  &  Marin.    Trolley-heads  for  electric  tramcars.    (3/11/19.) 

144,191  British  Thomson-Houston  Co.  (General  Electric  Co.).     Bushings  for  electric 

conductors.     (11/11/19.) 
144,352  Crabtree.     Electric  switches.    (20/2/19.) 
144,369  Gill.     Electrically-operated    engine-starters    for    self-propelled    veh'cles    an 

other  purposes.     (6/3/19.) 
144,371  Wilson,  Shepherd  &  Powell  &  Hanmer.     Means  for  controlling  or  regulating 

dynamo-electric  machines.    (6/3/19.) 
144,376  ISHERWOOD.     Earth  connection  for  dissipating  electric  charges.    (8/5/19.) 

An  earth  connection  which  primarily  makes  contact  with  earth  without  inductive 
turns,  and  in  which  the  metallic  path  in  contact  v^th  the  earth  is  in  the  form  of  a 
helix  of  gradually  decreasing  radius. 
144,419  Wynne.     Electrical  fuses.     (1/4/19.) 

144,438  Campbell,  Gifford,  Waite  &  Taylor.  Control  of  power  absorbed  in  an 
electric  furnace.     (25/4/19.) 

144.446  Barr.     Electrical  water-heating  apparatus.    (7/5/19.) 

144.447  Harris.     Bearings  for  electricity  motor  meters.    (7/5/19.) 

144,456  Mallins  &  Barker.  Trolley  wheel  fittings  for  the  trolley  poles  of  electrically- 
propelled  vehicles.    (19/5/19.) 

144,503  B.T.-H.  Co.  &  Hastings.     Electric  arc  furnaces.    (17/7/19.) 

144,509  Jeal.  Means  for  starting  internal-combustion  engines,  adapted  also  to  be  used 
for  generating  electric  current .     (1/8/19.) 

144,525  Wrighton  &  Edison  Swan  Electric  Co.  Electrical  indicators  and  the  like. 
(15/9/19.) 

144,757  Wilson.    Thermo-electric  apparatus.  (18/2/19.  Cognate  application,  18,612/19.) 

144,761  Rahbek  &  Johnsen.  Apparatus  especially  useful  as  relay,  oscillograph,  tele- 
graph, telephone,  automatic-current  or  tension-regulator,  and  other  arrange- 
ments sensitive  to  variations  of  electrical  tensions.     (6/3/19.) 

144,767  British-Thomson-Houston  Co.  (General  Electric  Co.)  Electric  heating  units, 
and  methods  of  manufacturing  the  same.     ( 12/3/19.) 

144.777  Frost  &  Co.  &  Welch.     Pressure-operated  electrical  cut-outs.     (13/3/19  ) 

144.778  Frost  &  Co.  &  Welch.     Electrical  cut-outs.     (13/3/19.) 

144,782  Electromotors,   Ltd.,  Longbottom  &  Greenhalgh.     Electric  driving  and 

controlling  gear  for  planing-machines.     (14/3/19.) 
144,800  Rohman.     Brush  rocking-gear  and  terminal  mechanism  for  dynamo-electric 

machines.     (17/3/19.) 

144.802  Morgan  Crucible  Co.  &  Speirs.     Electrically-heated  furnaces.    (17/3/19.) 

144.803  British  Thomson- Houston  Co.  (General  Electric  Co.)  Wireless  signalling 
systems.     (17/3/19.) 

Comprises  an  antenna  supplied  with  high-frequency  current,  an  oscillation  trans- 
former or  resonant  circuit  coupled  with  the  antenna  and  connected  to  an  electron 
discharge  relay  or  pliotron,  and  signallirg  means,  such  as  a  telephone  transmitter, 
connected  with  the  relay  for  varying  the  amount  of  energy  diverted  from  the  antenna 
by  the  relay  in  accordance  with  the  signals  to  be  transmitted. 

144,807  Oldham  &  Oldham.     Galvanic  batteries.     (18/3/19%) 

144,841  OnER  &  RoussiLLON.     Manufacture  of  lead-covered  electric  cables.     (30/4/19.) 


APPLICATIONS  FOR  PATENTS. 
Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 

March  4. 
6,587  Thomas.     Electrical  clinometer. 

6,591  Automatic  Telephone  Mfg.  Co.  &  Savin.     Telephone  systems. 
6,639  B.  T.-H.  Co.  &  Shuttleworth.     Regulating  dynamos,  &c. 
6,646  Clark's  Neo-Electric  Devices,  Ltd.     Electric  measuring  instruments. 
6,654  Oldham.     Galvanic  batteries. 
6,656  British    L.    M.    Ericsson  Mfg.    Co.  &  Crowe.     Automatic  or  semi-automatic 

telephone  systems. 
6,658  CusiNS  &  Fuller  &  Lemon.     Wireless  telegraphy. 
6,667  AKT.  Ges.  R.  Bosch.     Air  cooling  arrangement  for  electric  generator  set.  (9/8/15, 

Germany.) 
6,678  Dine,  Smith  &  Stocks.     Electric  control  of  tipping  gear  on  vehicles. 

March  5. 
6,693  Conner.     Metal  contacts  for  electrical  apparatus. 
6,739  Veritz.     Electric  radiator. 
6,773  Segal.     Electric  condensers.     (8/7/19,  France.) 
6,780  Sutton.     Electro-thermal  absorber  generator  for  separation  processes. 

March  6. 
6,832  Mechanical  Supplies,  Ltd.,  &  Bavnes.     Electric  signalling  apparatus 
6,855  Automatic  Telephone    Mfg.   Co.    (Mercer   &   Carter).    Automatic   telephone 
systems. 

6.900  Atkinson.     Reception  of  signals  by  wireless  telegraphy. 

6.901  Siemens-Schuckertwerke.      Apparatus     for     electiically-driven     submarine. 

(5/12/14,  Germany.) 
6,914  Segal.     Electric  condensers.    (14/8/19.  France.) 

M.irch  8. 
6,739  Mathieu.     Electric  valve  or  lamp  relay  and  intervilve  transformer 
6,974  Thornycroft.     Wireless  telegraphy  and  telephony. 
6,977  Siemens  &  Petithory.    Subscribers'  instruments  for  telephone  systems 
6.988  Meissner  Inventions  Corporation.    Telephone  transmitters. 
6,980  Sullivan.     Electric  heaters. 

6,993  DupREE.     Safety  switches  for  battery  charge  ?nd  discharge  control,  &c. 
6,998  Porter.     Electric  therapeutic  plates. 
7,020  Bernard.     Electric  heater. 

7.023  Holland  &  Pearson.     Batteries.    (5/9/19,  U.S.) 

7.024  Holland  &  S<inner.     Batteries  and  separators  for  elements  therefor.     (17,5/19, 

7,038  Hall.     Electric  circuit  breakers,  &c. 

7,0i6  FocHL.     Re-magnetising  device.    (20/3/18.  U.S.) 


Forty   Years   Ago. 

(The  Electrician,    August  21,    1880.) 

Chicago. — The  City  Council  is  considering  the  necessity  of  placing  all 
telegraph  and  telephone  ■wires  in  the  ground.  A  committee  has  been 
formed  to  report  on  the  subject. 

Cable  Company  Shares.— It  will  be  noticed  that  last  week  the  ordinary 
shares  of  the  Eastern  Telegraph  &  Eastern  Extension  were  quoted  at  par, 
the  first  time  this  has  occurred  for  several  years. 

The  Society  of  Telegraph  Engineers.— We  would  remind  foreign 
members  of  this  society  that  their  opinion  upon  the  proposed  change  of 
title  should  be  posted  so  as  to  reach  London  by  the  end  of  October,  the 
general  meeting  to  decide  the  question  being  announced  for  November. 

"  No  News  is  Good  News."— We  are  spitefully  reminded  of  this  old 
saying  in  connection  with  the  over  hasty  telegram  which  startled  all 
London  the  other  afternoon  for  several  hours,  announcing  the  loss  of 
nearly  a  thousand  lives  at  sea.  Had  there  been  no  means  of  commu- 
nication with  Aden  except  the  post,  it  would  have  informed  us  of  the  safe 
arrival  of  the  deserted  pilgrims  at  the  same  time  that  it  brought  us  the 
by  no  means  equally  welcome  intelligence  that  the  captain  and  his  party 
had  taken  particular  care  to  save  themselves.  No  news,  however,  is 
sometimes  bad  news,  and  we  may  charitably  suggest  that  if  the  telegraph 
gave  as  full  details  as  the  post,  the  captain's  conduct  would  not  be 
thought  so  bad  as  it  looks. 
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"  Gas  World." — Sir  Dugald  Clerk  on  "  Gas  and  Electric  Efficiencies  "  ; 
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(I),"  by  Dr.  H.  M.  Vernon  ;  "  Civil  Aviation  in  British  Dominions,"  by 
Major  P.  L.  Holmes  ;  and  "  Causes  of  High  Prices,"'  by  John  Johnston. 


Prices  of  Metals,  Chemicals,  &c. 


Tuesday,  Aug.  17. 


Copper —  Price. 
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Wire, basis    perlb.  0     3     5\ 


Inc. 


Dec. 
£3    0    0 
£10    0 

id. 


-  |A 


}d. 


£2    0  0 

£17  6 

£5     10  0 

l|d. 


Copper  Stdphale. — Per  ton  £41. 
Boric    Acid  (Crystals)  — Per    ton 

£74. 
SodiumBichromale. — Per  lb.  Is.  8d. 
Sodium  Chlorate — Per  lb.  5J  i. 


Salatnmoniac. — Per  cwt.  1  lOs.-lOSs, 
Sulphur  (Flowers).- Tv)n  £18  os. 

„      (Roll  Brimstone). — Per  ton 
£18  53. 
Sulphuric    Acid    (Pyrites,  168").— 
Per  ton.  £8  Ss.  9d. 

Rubber.— Phth  fine.  Is.  9|d. :  plantation  1st.  latex,  Is.  10 id.  per  lb 

Shellac— T.^i.  Orange,  6TOs.-07.5s. 

The  raotal  prices  are  supplied  by  British  Insulated  &  Hclsby  Cables, 
Ltd.,  and  rubber  prices  by  Messrs.  W.  T.  Henley's  Telegraph  Works. 
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in  the  United  Kingdom,  and  £'2.  14.  0.  per  annum  Abroad.  Advertise- 
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of  publication. 
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Notes. 


The  Work  of  the  Electricity  Commissioners. 

Some  idea  of  the  policy  of  the  Ek^'tricity  Commissioners 
may  be  obtained  from  the  Report  issued  by  the  Ministry  of 
Transport  and  abstracted  in  another  column.  This  is  the 
fir^t  report  of  its  kind,  and  it  naturally  covers  a  good  deal  of 
ground.  It  is  pointed  out  that  a  preliminary  survey  of  the 
present  and  prospective  electrical  requirements  of  the  greater 
part  of  the  country  has  now  been  made  and  some  ten  elec- 
tricity districts  have  already  been  provisionally  defined, 
though  no  local  inquiries  have  been  held,  and,  of  course,  no 
scheme  for  a  Joint  Electricity  Authority  has  yet  been  approved. 
This  is  all  useful  preliminary  work.  It  is,  moreover,  pretty 
clear  from  the  reference  to  the  recent  Nottingham  inquiry 
that  care  will  be  taken  to  prevent  the  erection  of  competing 
generating  stations  in  a  district,  and  that  before  sanctioning 
a  scheme  of  extensions  to  an  existing  station  the  Com- 
missioners will  satisfy  themselves  it  is  not  only  technically 
sound  but  that  there  is  no  economical  alternative  source  of 
supply  available.  We  are  glad  to  notice  that  the  policv  of 
allowing  the  use  of  overhead  wires  is  being  adopted  to  an 
increasing  extent  and  that  during  the  past  year  many  consents 
were  given  to  the  use  of  overhead  lines  especially  in  rural 
districts.  The  method  of  dealing  with  the  four  applications 
for  Provisional  Orders  transferred  from  the  Board  ofTrade 
does  not  strike  us  as  a  model  of  despatch,  but  speed  is  not  a 
^sual  characteristic  of  a  CTOvernment  de})artment. 


tion  can  be  taken  to  the  periods  usually  allowed  for  mains  and 
services  (25  years),  for  buildings  (30  years),  or  for  plant, 
including  rotary  converters  and  transformers  (20  years). 
The  period  of  40  years  seems,  however,  too  long  for  high- 
tension  trunk  cables,  as  does  the  60  years  granted  for  the 
purchase  of  sub-station  sites  and  the  25  years  for  overhead 
lines.  It  is  possible  that  time  will  ]u.stify  these  favourable 
terms,  but  in  the  absence  of  undoubted  engineering  expt- rience 
we  would  prefer  to  see  the  error  made  on  the  right  side,  i.e., 
to  see  the  period  fixed  at  too  low  rather  than  too  high  a  figure. 
The  seven  years  allowed  for  apparatus,  fittings  and  appliances 
to  be  let  on  hire  and  the  ten  years  for  Diesel  engines  seems  to 
err  on  the  other  side  and  are  inadequate.  Little  objection 
can  be  taken  to  the  periods  for  repayment  of  loans  for  the  other 
items,  except  perhaps  in  the  case  of  meters,  fittings  and 
furniture  (ten  years).  It  would  be  better  to  compel  under- 
takers to  provide  for  these  out  of  current  revenue.  The 
report  also  deals  with  the  question  of  increased  charges  which 
have  been  allowed  in  41  cases,  with  the  extension  of  the  powers 
of  distribution  into  other  districts  and  with  the  permission 
that  has  been  given  to  municipal  undertakings  to  subscribe 
to  certain  Associations.  There  is  sufficient  indication  that 
an  enlightened  policy  is  being  followed  in  all  these  matters, 
and  we  hope  this  will  long  continue  to  be  the  case. 


The  Repayment  of  Loans. 

The  question  of  the  iH'rieils  allowed  for  the  repayment  of 
loans  raised  by  electricity  supply  undertakings  appears  to 
have  been  carefully  considered,  and  some  of  the  terms  have 
been  slightly  extended.  We  have  always  contended  that 
municipal  electricity  supply  should  be  run  on  strictly  business 
principles  and  the  length  of  the  period  allowed  for  repaving 
borrowed  money  has  an  important  bearing  on  the  success  of 
an  undertaking.  We  note  that  the  Commi-ssioners  say  that 
the  scale  of  maximum  periods  provisionally  fixed  by  them  is 
within  the  estimated  life  of  the  various  assets  forming  part  of 
an  electricity  undertaking,  and  in  the  majority  of  cases  we 
have  no  doubt  that  this  will  prove  to  be  the  case.     No  excep- 


The  British  Association. 

We  believe  we  are  not  misstating  the  objects  of  the  British 
Association  for  the  Advancement  of  Science  when  we  sav  that 
it  aims  at  bringing  before  the  general  public  in  an  easilv 
digestible  form  the  latest  discoveries  and  problems  with  which 
science  is  concerned  at  the  moment,  and  equally  at  keeping 
the  public  informed  of  the  advances  that  are  being  made  in 
each  bramh  of  scientific  knowledge.  To  fulfil  that  object  the 
programme  each  year  should,  therefore,  be  an  iudication,  not 
only  of  what  is  being  done,  but  of  the  lines  along  wiiich  future 
progress  will  jirobably  be  made.  Examining  this  year's 
programme  from  that  point  of  view  we  are  forced  to  the  con- 
clusion that  we  are  making  the  greatest  advances  as  far  as  the 
phvsical  science  is  concerned  in  solar,  atomical  and  mathe- 
matical physics,  while  something  is  also  being  done  towards 
adding  to  our  knowledge  relati\ity,  of  spectroscopy  and  geology. 
But  nothing,  much  is  being  done  in  electricity.  In  chemistry, 
industrial   alcohol    and   lubrication,    both   highly   important 
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Subjects,  find  high  places,  while  in  engineering  questions  relating 
to  the  testing  of  materials,  internal-combustion  engines  and 
steam  action  in  simple  nozzles  are  among  the  subjects  discussed. 
Right  at  the  end  of  the  programme  comes  one  Paper  by  Prof. 
G.  W.  0.  Howe  on  "  The  Efficiency  of  Transmitting  Aerials 
and  the  Power  required  for  Long  Distance  Radio-Telegraphy." 
It  is  indeed  a  long  time  since  we  remember  so  few  papers 
on  subjects  relating  to  electrical  science  and  engineering 
in  either  Sections  A  or  G. 


usefulness  it  must  move  with  the  times.  It  is  unfortunate 
that  the  success  of  the  gathering  should  have  been  marred  by 
a  local  tiamway  strike  and  other  industrial  disturbances. 


Electricity  no  Longer  a  Science? 

It  would  be  interesting  to  know  the  reason  for  this.  Is  it 
that  the  study  of  electricity  has  passed  out  of  the  realms  of 
science  into  those  of  technology  and  has,  therefore,  ceased  to 
be  of  interest  to  the  British  Association  ?  Or  is  it  that  the 
curve  of  progress  of  our  knowledge  of  electrical  phenomena 
has  reached  a  saturation  point,  and  there  is  little  or  nothing 
to  be  gained  by  a  further  study  of  its  details  ?  It  is  obvious 
that  neither  of  these  is  the  true  explanation  and  we  are  there- 
fore led  to  suppose  that  there  is  either  a  lack  of  enterprise  on 
the  part  of  those  who  organise  the  literary  side  of  the  meeting 
or  a  reluctance  on  the  part  of  those  who  are  working  in  the  fields 
■covered  by  the  objects  of  the  Association  to  present  the  results 
•of  their  researches  before  such  a  body  It  is  not  our  duty  to 
apportion  blame  for  this  neglect,  we  merely  state  the  case. 
But  we  do  so  feel  that  at  a  time  when  electrical  science  is  being 
more  and  more  applied  to  the  solution  of  industrial  and 
■domestic  problems  it  is  a  pity  that  an  opportunity  such  as  the 
Annual  Meeting  of  the  British  Association  affords  of  placing 
what  is  being  done  in  simple  and,  as  far  as  possible,  in  non- 
technical language  before  the  general  public  should  have  been 
so  conspicuously  missed.  Such  a  gathering  is  a  great  chance 
for  our  leading  scientists  to  come  into  contact  with  the  public 
-and  also  for  our  coming  men  to  learn  something  of  what  is 
being  done  in  other  branches  of  knowledge  than  that  in  which 
they  are  themselves  working ;  and  full  advantage  should  be 
taken  of  it. 


The  Presidential  Addresses. 

The  field  covered  by  the  British  Association  is  so  large  that 
it  sometimes  happens  that  the  Presidential  Address  deals 
with  a  subject  that  is  outside  our  purview.  This  year  is  a 
case  in  point,  for  the  President,  Prof.  Wm.IA.  Herdman,  C.B.E.,  ' 
F.R.S.,  dealt  with  advances  that  have  been  made  recently  in 
biological  oceanography.  Incidentally,  however,  he  men- 
tioned that  it  was  at  the  Cardiff  meeting  in  1891  that  Sir 
Olivei^  Lodge,  in  his  address  to  Section  A,  put  forward  the 
idea  of  establishing  a  national  institution  for  the  promotion 
of  physical  research  on  a  large  scale.  This  idea  was  the  germ 
of  the  National  Physical  Laboratory  whose  influence  on  the 
advance  of  physical  and  engineering  knowledge,  both  in  peace 
and  war,  cannot  be  over-estimated.  Prof.  A.  S.  Eddixgton, 
in  his  address  to  Section  A,  dealt  with  the  internal  constitution 
of  the  atom,  while  Prof.  C.  T.  Haycock,  in  his  address  to 
Section  B,  dealt  with  tlio  recent  additions  tha,t  have  been 
made  to  our  knowledge  of  the  alloys.  On  the''other  hand, 
Prof.  C.  F.  Jexkix,  in  his  address  to  Section  G,  dealt  with  the 
important  question  of  increasing  our  knowledge  of  the  funda- 
mental (lata  on  which  engineering  ideas  of  the  strength  of 
materials  are  based.  We  deal  with  the  points  raised  in  this 
address  more  fully  in  a  Leading  Article  on  another  ])age  of  this 
issue,  an  1  we  need  only  say  here  that  many  of  the  arguments 
advanc(>d  by  Prof.  Jexkix  an>  not  without  their  application 
to  the  problems  of  electrical  measurement.  On  the  whole,  it 
may  be  said  that  the  British  Association  is  doing  good  work. 
But  it  must  not  be  forgotten  that  to  maintain  its  standard  of 


The  Telephone  System. 

It  is,  we  believe,  a  well-known  legal  principle  that  when  you 
have  a  weak  case  the  best  policy  is  to  attack  the  other  side. 
From  this  it  naturally  follows  that  the  greater  the  stridency 
of  an  argument  the  more  it  is  under  the  suspicion  of  having 
little  behind  it.  A  week  or  two  ago  we  referred  to  the  attack 
which  had  been  made  on  the  telephone  service  of  this  country 
and  its  administrators  in  a  series  of  articles  in  '"  The  Times  "'  ; 
and  pointed  out  that  though  the  management  and  operating 
Side  might  both  show  considerable  room  for  improvement 
the  really  good  work  that  had  been  done  on  the  engineering 
side  had  not  received  the  recognition  it  deserved.  In  this 
issue  we  ?re  able,  in  the  course  of  an  article  which  deals  with 
the  various  activities  of  the  Post  Office  Engineering  Depart- 
ment, to  expand  this  statement  in  a  way  that  we  hope  will 
be  of  interest  to  our  readers. 


What  Our  Telephone  Engineers  Have  Done. 

'It  is  peculiar  that,  as  the  writer  points  out,  the  telephone 
system  is  the  one  branch  of  the  Post  Office  activities,  since 
we  may  add  the  death  of  the  late  Sir  J.  Hexxiker  Heatox, 
which  is  subjected  to  constant  attack  in  spite  of  the  fact  that 
the  system  has  always  progressed  and  is  at  the  present  time 
advancing  more  rapidly  than  ever  before.  Can  this 'be  due  to 
the  fact  that  it  is  the  only  branch  of  Post  Office  work  in  which 
the  public  plays  an  active  part  1  It  would  be  distressing  to 
think  that  this  were  the  case.  But  it  is  an  easy  deductior 
to  make,  and  one  which  is  not  so  easily  refuted.  It  is 
only  fair  to  point  out  that  along  with  the  progress  that  is 
indicated  by  an  ever-increasing  number  of  subscribers  has 
gone  a  large  amount  of  reconstruction  with  a  view  to  a 
modernisation  of  the  plant,  so  as  to  provide  a  more  efficient 
service  for  that  much  harassed  individual,  the  subscriber. 
It  must  also  be  added  that  investigations  have  been  made 
into  such  questions  as  the  use  of  automatic  apparatus.  ""  wired 
wireless  "  and  repeaters  with  the  same  end  in  view,  and  that 
this  modern  equipment  has  not  only  been  tried  but  is  actually 
in  use.  It  is  unfortunate  perhaps  that  the  Post  Office  do  not 
keep  the  public  more  acquainted  with  what  they  are  doing. 
but  the  latter  would  probably  not  be  much  interested  if  they 
did.  For  what  is  wanted  on  these  occasions  is  sensationalism 
rather  than  truth,  and  a  "  good  story  "  is  better  than  a  well- 
considered  argument. 


Still  Room  for  Improvement. 

We  do  not  mean  to  imply  that  in  our  opinion  the  Post 
Office  administration  of  the  telephone  system  is  above 
criticism.  There  is  certainly  room  for  great  im])rovement. 
but  the  same  might  equally  well  be  said  of  any  other  Govern- 
ment or  municipal  department  and  of  any  privately  owned 
concern.  Its  very  largeness  is  a  check  to  efficiency.  More- 
over, its  administration  is  entirely  in  the  hands  of  bureaucrats 
who  have  passed  almost  from  their  swaddling  clothes  into  the 
office  chair  and  are  quite  without  business  training  of  the 
ordinary  kind.  The  financial  arrangements  are  weird  and 
l)eculiar,  and  seem  chiefly  designed  to  prevent  the  true  position 
of  the  undertaking  being  known.  Indeed,  taking  everything 
into  consideration,  the  wonder  is  not  that  the  system  is  no 
better  but  that  it  is  no  worse.  But  the  improvement  of  the 
administration  of  a  Government  Department  is  one  before 
which  the  labours  of  Hercules  are  like  child  s  play,  and 
public  pressure  nuist  be  great  and  persistent  if  any  change 
is  to  be  made. 
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The  Electric  Lighting  of  Motor  Cars. 

In  the  days  of  horse  traction  nol»o(ly  used  the  roads  after 

dark  unless  they  were  obliged.     For  this  and  for  other  obvious 

reasons  the  oil  or  candle  lanijjs  provided  on  the  carriages  gave 

only  sufficient  light  to  illuminate  a  distance  not  more  than  a 

few  feet  in  advance  of  the  horse,  and  besides  did  little  more 

than  indicate  that  a  moving  vehicle  was  abroad.     With  the 

coming  of  the   motor-car  all  this  changed.     Journeyings  at 

night  became  a  necessity  and  would  also  have  been  a  pleasure 

had  it  not  been  necessary  to  depend  upon  messy  acetylene 

appliances  or  unreliable  electrical  equipment.     So  obvious  was 

it,  however,  that  electric  lighting  was  the  best  to  use  for  this 

purpose  that  designers  set  to  work  to  solve  the  various  problems 

thus  raised,  with  the  result  that  there  is  now  on  the  market 

equipment  which  is  both  elhcient  and  reliable.     Along  with 

this  has  gone  a  declifie  in  the  use  of  acetylene  apparatus  and, 

as  is  well  known,  all  modern  pleasure  motors  cars  are  fitted 

with   electric   lighting.     We   have   no   doubt  that   the   same 

statement  will  soon  be  true  about  commercial  vehicles,  whose 

use  for  the  conveyance  of  goods  is  steadily  increasing  both  for 

the  sake  of  convenience  and  as  the  result  of  high  railway  rates. 


Electrical  Conditions. 

In  an  article  which  we  publish  in  another  column  of  this 
issue  Mr.  C.  H.  Stephenson  draws  attention  to  certain  diffi- 
culties which  have  had  to  be  overcome.  As  he  points  out, 
the  problems  met  with  are  by  no  means  easy  of  solution  and 
necessitate  the  use  of  compromises  which  would  not  be  tolerated 
in  other  spheres  of  electrical  work.  The  advantages  of  electric 
lighting  are  briefly  that  it  avoids  the  mess  and  danger  in- 
separable from  the  use  of  acetylene  and  that  it  gives  a  better 
light.  The  conditions  under  which  a  motor-car  is  used, 
however,  impose  certain  difficulties  on  tie  designer,  among 
them  the  provision  of  a  dynamo  which  shall  supply  its  full 
output  at  a  speed  somewhat  below  the  legal  limit,  and  whose 
output  shall  decrease  as  the  car  speed  rises.  Such  a  machine 
has  never  been  constructed  and  the  desired  effect  has  therefore 
to  be  obtained  by  other  means.  But  this  is  not  all,  as  the 
provision  of  electric  lighting  carries  with  it  the  demand  for 
automatic  starting  equipment.  This  apparatus  must,  as  far  as 
possible,  be  combined  with  that  used  for  lighting,  though 
naturally  the  conditions  under  which  it  has  to  work  are  very 
different. 


The  Starting  Problem. 

The  particular  problems  connected  with  the  use  of  starting 
apparatus  are  the  provision  of  a  heavy  current  from  a  battery 
whose  capacity  is  limited  by  considerations  of  weight,  suitable 
switchgear  and  gearing  and  a  small  and  powerful  motor.  Tt 
follows  that  great  care  must  be  taken  not  only  in  the  design 
and  manufacture  of  the  parts,  but  in  ensuring  that  adequate 
arrangements  are  made  foi  charging  the  battery  and  keeping 
it  charged  under  the  worst  conditions  of  operation.  But  while 
much  has  been  done,  it  is  obvious  that  perfection  has  not 
been  reached  yet,  and  Mr.  Stephenson  gives  some  useful 
hints  as  to  the  lines  along  which  future  improvements  may 
be  made.  In  our  opinion  the  essentials  are  simplicity,  robust- 
ness and  efficiency  in  the  order  nanunl.  It  has  to  be  remem- 
bered that  few  motorists  have  any  great  electrical  knowledge, 
and  that  while  the  increasing  use  of  such  apparatus  will  surely 
assist  the  use  of  electricity  for  all  purposes,  if  care  is  not  taken 
to  ensure  its  proper  o])eration  a  move  in  the  opposite 
direction  will  be  correspondingly  rapid. 


isation,  but  they  would  be  prepared  to  drop  their  claims  if  these 
could  be  proved  unfair  or  unjust.  This  should  not  be  difficult 
in  at  least  one  respect.  For  it  i.s  .so  obvious  a.s  to  he  almost 
axiomatic  that  a  coal  strike  at  the  present  time  will  h>ring 
discomfort,  unemployment  and  penury  in  varj'ing  degree.s  to 
everyone  in  the  country  and  not  least  to  the  miners'  fellow 
workers.  Is  it  worth  it  ?  This  is  a  question  to  which  onlv 
one  answer  can  be  given  ;  and  it  is  an  answer  that  is  unaffected. 
by  reiterating  the  alleged  rights  and  wrongs  of  the  ease. 
The  nuners  have  their  grievances,  no  doubt,  but  they  are  not 
alone  in  that ;  and  we  put  it  to  them  that  it  is  best  for  them 
to  remain  at  work,  esjw.'cially  as  their  own  leader  believes  that 
the  strike  has  been  planned  in  the  interests  of  the  mine  owners. 
We  are  glad  to  see  that  the  question  is  engaging  the  attention 
of  the  other  Unions,  and  we  hope  that  due  note  will  be  made 
of  the  protest  of  Mr.  Frank  Smith,  secretary  of  the  Engineering 
and  Shipping  Trades  Federation,  against  this  ""  policy  of  strike 
action  which  is  affecting  us  all.""  Xo  means  should  be  left 
unex])lored  to  prevent  a  strike,  and  though  we  are  not  optimistic 
as  to  the  result  of  negotiations  at  this  stage  we  hope  for  the 
best.  Opportunity  might  be  taken  at  the  same  time  to  avert 
the  lock  out  of  the  Electrical  Trades  Union  members,  an  action 
which  is  likelv  to  be  more  than  local  in  its  effects. 


The  Coal  Crisis. 

The  clear  and  very  fair  statement  of  the  points  at  issue 
in  the  miners'  latest  claims  which  has  been  appearing  in  the 
Daily.  Press  has  had  the  result  of  driving  Mr.  Smillie  into 
the  open.     The  miners,  he  says,  are  determined  upon  national- 


A  National  Electrical  Settlement. 

Owing  apparently  to  some  hitch  in  the  postal  arrangements 
we  did  not  receive  a  copy  of  the  agreement  which  has  been 
entered  into  between  the  National  Federated  Electrical 
Association  and  the  Electrical  Trades  Union  in  time  to  comment 
upon  it  in  last  weeks  issue.  Although,  therefore,  the  subject 
is  news  no  longer  we  may  perhaps  point  out  that  under  this 
agreement  the  country  is  divided  into  four  districts  in  which 
payment  will  be  made  at  certain  scheduled  rates.  The  highest 
paid  district  is  London,  where  2s.  6d.  per  hour  is  to  be  paid, 
followed  by  a  number  of  industrial  districts  such  as  those 
comprised  in  the  Manchester,  South  Wales,  Mersey,  Sheffield, 
Birmingham  and  T3-neside  areas.  In  the  third  class  are  the 
smaller  industrial  towns  such  as  Southampton.  Devoni>ort  and 
Chatham  and  a  number  of  country  districts  mainly  in  the 
south,  while  the  foarth  class  comprises  the  rest  of  England 
and  Wales.  The  agreement  is  interesting  from  the  fact  that 
it  admits  the  principle  of  dilTerentiaticn  between  town  and 
countrv  districts  for  which  we  have  always  contended.  But 
what  concerns  us  at  the  present  time  is  how  long  it  will  be 
kept  and  whether  it  will  or  will  not  be  broken  within  the 
next  few  weeks  for  some  more  or  less  adequate  reason.  For 
our  part,  we  sincerely  hope  it  will  be  kept,  for  the  electrical 
industrv  no  less  than  the  E.T.U.  cannot  at  the  present  time- 
aiford  to  play  fast  and  loose  with  its  prospect*. 

Electricity  Supply  Charges. 

Orders  authorising  an  increase  in  the  statutory  maximum 
charge  for  electrical  energy  continue  to  be  made  in  increasing 
numbers.  In  fact,  during  the  past  week  five  or  six  have  been 
issued.  This  is  the  natural  sequel  to  the  high  price  of  coal 
and  other  materials  and  to  the  various  awards  of  higher  wages 
and  salaries  to  the  employees.  For  some  small  undertakings 
the  maximumcharge  has  been  increased  to  a  shilling  or  Is.  2d. 
per  unit,  and  owing  to  the  jiresent  upward  trend  of  things 
this  may  not  be  sufficient.  We  hope,  however,  that  it  will, 
f(n-  when  the  maxinium  reaches  a  shilling,  although  it  may 
onlv  apply  to  a  few  consumers,  it  is  difficult  to  see  how  any 
supply  authority  can  make  progress  with  such  high  charges. 
From  the  latest  Orders  we  learn  that  the  maximum  at  Clacton 
has  been  fixed  at  lid.  per  unit,  and  at  Dublin  45/-  for  the 
first  60  units  and  8d.  per  unit  thereafter,  and  in  both  Orders 
it  is  laid  down  that  "  the  price  to  be  charged  shall  not  be 
more  than  sufficient  so  far  as  can  be  estimated  by  the  Council 
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before  the  commencement  of  the  period  for  which  the  charge 
is  made  to  enable  the  said  undertaking  to  be  carried  on  without 
loss."  At  Killarney  the  maximum  is  lOd.  and  the  company 
is  authorised  "  to  pay  a  dividend  on  the  ordinary  stock  or 
shares  at  a  rate  of  not  more  than  three-quarters  of  the  pre-war 
rate  of  dividend,"  a  concession  which  will  not  enable  the 
shareholders  to  indulge  in  riotous  living,  for  as  far  as  our 
recollection  goes  the  Company  has  never  paid  a  dividend. 

■^ 

Bureaucratic  Ignorance. 

We  are  astonished,  however,  to  'find  that  the  Ministry  of 
Transport  has  inserted  a  clause  in  the  three  Orders  referred  to 
providing  that  a  rebate  shall  be  made  to  consumers  of  elec- 
tricity for  domestic  or  household  purposes  "  in  accordance 
with  the  Prescription  by  the  Controller  of  Coal  Mines  to 
Electricity  Undertakings,  dated  the  30th  December,  1919,  in 
respect  of  the  deduction  of  10s.  per  ton  on  the  price  of  coal 
used  for  the  generation  of  electricity,  &c."  Evidently  the 
gentleman  who  drafted  the  Orders  is  unaware  of  the  decontrol 
of  coal  for  domestic  purposes  and  that  the  Household  Fuel  & 
Lighting  Order  was  suspended  on  June  7  last.  Coal  mining 
is  now  under  the  control  of  the  Board  of  Trade,  and  as  elec- 
tricity supply  no  longer  interests  that  Department  it  is  too 
much  to  expect  that  one  Government  Department  should 
make  itself  acquainted  with  the  acts  of  another.  We  were, 
however,  given  to  understand  that  the  Ministry  of  Transport 
was  at  all  events  businesslike,  but  apparently  a  few  brief 
months  of  existence  has  been  enough  to  cause  it  to  fall  into 
the  traditional  official  method  of  doing  things. 


The   Goldenberg  Generating  Station  in  Germany. 

In  a  recent  issue  of  the  "  Elektrotechnische  Zeitschrift," 
some  particulars  are  given  of  the  progress  of  the  vast  Golden- 
berg works  of  the  Rheinisch-Westfalische  Elektricitatswerke 
during  the  period  1913-1919,  to  which  we  referred  briefly  some 
months  ago.  During  the  war  the  output  rose  from  290  to 
772  million  units,  chiefly  owing  to  the  large  metallurgical  and 
electro-chemical  demands.  But  it  is  significant  that  subse 
quently  the  high-water  mark  of  1917-18  was  not  attained,  the 
output  falling  to  688  million  units,  and  this  despite  the  fact 
that  the  demand  for  electricity  for  lighting  increased  by  30  per 
cent,  owing  to  the  withdrawal  of  w^ar  restrictions.  The  plant 
installed  includes  six  turbo-generators  each  of  15,000  kw., 
and  two  of  50,000  kw.,  but  of  the  latter  only  one  is  actually 
ready  for  work.  This  is  considered  to  be  the  biggest  steam- 
driven  plant  in  Euro])e.  The  existing  boilers  have  a  heating 
area  of  330,000  square  metres,  and  the  Rhine  is  spanned  by 
100  kw.  conductors  in  five  places,  the  greatest  span  being 
505  metres,  and  the  towers  106  metres  high.  It  is,  in  fact,  a 
real  super-station. 


Modern  Research. 

In  calling  attention  last  week  to  the  incorporation  of  the 
Electrical  Research  Association  we  divided  the  work  that  is 
being  undertaken  by  that  Institution,  to  increase  our  know- 
ledge of  electrical  phenomena,  into  two  classes  according  as 
to  whether  it  was  more  immediately  concern^  with  funda- 
mental princii)les  or  with  investigations  leading  to  the  im- 
provement of  materials  and  apparatus  already  employed. 
This  division,  however,  is  more  apparent  than  real.  It 
is  evident  tiiat  advances  in  our  second  class  can  onlv  be 
effected  by  increasing  our  knowledge  of  the  basic  physical 
principles  with  which  our  first  class  has  to  do,  and  thus  deter- 
mining the  why  and  the  wherefore  of  the  varying  behaviour 
that  occurs  in  the  materials  we  are  employing.  There  is  a 
great  deal  to  be  done  in  this  direction,  for  at  the  present  the 
successful   use   of   much   material   depends   more   on   rule-of- 


thumb  experience  than  upon  real  knowledge.  This  is,  it  will 
be  admitted,  a  somewhat  sandy  foundation,  and  a  sounder 
basis  is  needed. 

The  War  and  Research  Work. 
This  subject  is  one  of  the  greatest  interest  and  importance, 
not  only  to  engineers,  but  to  the  public  generally  ;  and  we 
are,  therefore,  glad  that  Prof.  C.  F.  Jenkin  made  it  the  theme 
of  the  presidential  address  to  Section  G  of  the  British  Associa- 
tion which  he  delivered  at  Cardiff  on  Tuesday  last.  Like 
many  other  engineers,  Prof.  Jenkin  during  the  war  was 
engaged  on  research  work  for  the  Government,  his  particular 
branch  of  the  services  being  the  Royal  Air  Force,  where  he 
was  mainly  concerned  with  problems  connected  with  materials 
of  construction.  As  a  result  he  reached  the  conclusion  that 
the  time  has  come  when  the  fundamental  data  on  which  the 
engineering  theories  of  the  strength  and  suitability  of  materials 
are  based  require  thorough  overhauling  and  revision,  espe- 
cially as  he  discovered  that  in  aeroplane  engineering  the  prob- 
lems to  be  solved  raised  fundamental  questions  in  the  fields 
of  the  strength  and  properties  of  materials  which  have  never 
been  adequately  solved. 

The  Factor  of  Ignorance. 
It  has  long  been  the  proud  boast  of  English  engineers  that 
their  work  is  pre-eminent  not  only  in  design,  but  in  solidity, 
and  that  in  building  for  strength  they  are  erecting  lasting 
monuments  to  their  knowledge  and  enterprise.  To  members 
of  this  school  of  thought  Prof.  Jenkin's  arguments  will  come 
as  a  rude  shock.  Like  Jeffrey,  who,  according  to  Sydney 
Smith,  spoke  disrespectfully  of  the  equator.  Prof.  Jenkin 
has  equal  disregard  for  the  factor  of  safety.  And  what  he 
says  on  this  question  is  w^orth  attention.  An  engineer  wants 
to  know  the  strength  of  steel.  As  a  means  of  discovering 
this  he  has  the  choice  of  a  number  of  tests  from  which  he  may 
determine  the  ultimate  strength  :  The  yield  point,  the  elastic 
limit,  the  elongation,  the  reduction  of  area,  and  the  Brinell 
and  IzoD  figures.  But  which  of  these  tests  give  him  what  he 
requires,  with  anything  like  scientific  certainty  ?  None  of 
them,  says  Prof.  Jenkin.  To  use  the  ultimate  strength 
requires  the  introduction  of  an  arbitrary  factor  of  safety.  The 
yield  point  is  equally  illusory,  and  depends  more  often  than 
not  on  the  taste  and  fancy  of  the  tester,  while  the  other  tests 
have  similar  drawbacks.  It  therefore  seems  that  we  must 
realise  that  there  is  no  connection  between  test  results  and  the 
stress  we  can  safely  call  on  the  steel  to  bear,  except  that  tb.e 
two  are  linked  by  "  that  cloak  of  our  ignorance — the  factor  of 
safety."  This  is  a  searching  indictment,  but  there  seems  no 
reason  to  doubt  its  truth,  and  it  is  therefore  obvious  tliat  the 
sooner  we  substitute  real  knowledge  for  the  present  empiricism 
the  better  it  wall  be.  It  is  in  this  direction  that  the  work  of 
our  theoretical  engineers  must  move. 

A  Scheme  of  Reconstruction. 
Prof.  Jenkin  does  not,  however,  demolish  without  sug- 
gesting schemes  for  reconstruction.  He  thinks  that  the 
fatigue  limit  and  proof  load  should  be  accepted  as  the  only 
sound  basis  for  strength  calculation  for  engine  i)arts.  and  that 
extensive  researches  should  be  ir.ade  into  this  question  upon 
which  our  available  data  is  most  meagre  :  and  that  in  this 
connection  improved  methods  of  testing  are  needed.  Sub- 
sidiary questions  are  the  investigation  of  the  internal  mecha- 
nism of  fatigue  failure  and  the  determination  of  better  methods 
of  testing  in  torsion.  The  important  point  to  notice,  however, 
is  that  the  time  has  gone  by  when  failures  can  be  avoided  by 
making  parts  "  stronger  "-  -i.e.,  heavier,  and  that  such  failures 
must  be  counteracted  by  finding  answers  to  the  questions. 
"  What  stress  caused  the  fracture  ?  "  "  What  property  of  the 
metal  was  absent  which  would  have  enabled  it  to  withstand 
the  stress  ?  "  and  "  What  other  materials  possess  suitable 
properties  to  withstand  the  stresses  better  ?  " 
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'I'lllO    DlSCOVKKV  OF    l^'lXDAMKNTALS. 

The  fiiiKlaiiicutul  physical  ])r()i)(Tlics  ufTccting  thciso  ques- 
tions art'  ])rot)ably  very  few,  but  Prof.  .Jk.nki.v  thinks  that  they 
may  be  discovered  by  researches  of  a  general  nature,  in  which 
the  results  depend  upon  one  factor  only  at  a  time,  so  that 
general  laws  may  be  established  which  will  be  ai)])licable  to 
all  s[>ecial  probhuus,  as  what  is  most  needed  is  a  real  knowledge 
of  th(!  fundamental  properties  of  materials.  A  consideration 
of  these  (juestions  giyes  us  a  chance  to  realise  the  advances 
that  the  War  has  allowed  us  to  make  in  our  engineering  know- 
hrdge.  For  to  discard  obsoleti;  iiu'thods  is  in  itself  an  advance;. 
The  necessity  of  ])roducing  elKcierit  apparatus  forced  the  cost 
factor  into  the  background,  and  permitted  a  lavishness  in  many 
directions  of  a  character  which  had  never  been  seen  before, 
and  which,  we  ho})e,  will  never  he,  seen  again.  But  bad  as  this 
policy  was  from  the  financial  point  of  view,  it  allowed  great 
advanc(!s  in  engiiu'ering  knowledge;  to  be  made  in  a  shorter 
time  than  would  otherwise  have  been  possible.  It  not  only 
added  to  our  information,  but  it  disclosed  our  ignorance.  It 
not  only  cleared  our  minds  of  tlu;  old  shibboleths,  but  sug- 
gested new  methods  of  attack.  It  not  only  eradicated  much 
conservatism,  but  introduced  the  cool  blast  of  fresh  ideas.  It 
is  to  be  hoped  full  advantage  will  be  taken  of  the  clearance  and 
refurbishing  which  has  thus  been  made  possible. 


The   Position   of  Electro- 
Cvilture. 

Electrical  engineering  is  a  subject  whose  ramifications  are 
so  wide  that  it  is  not  surprising  to  find  on  its  borders  phenomena 
whose  nature  is  not  yet  thoroughly  understood.  The  reason 
may  be  either  that  no  theory  has  been  fornmlated  with  the 
help  of  which,  like  scaft'olding,  a  Structure  may  be  built, 
even  if  it  is  found  better  subseiiucntly  to  demolish  the 
scaffolding  when  its  usefulness  has  ceased  ;  or  it  may  be  due 
to  the  i)art  which  electricity  plays  in  the  particular  reaction 
under  consideration  being  imperfectly  understood,  with  the 
result  that  it  is  made  responsible  for  certain  factors  which  are 
really  due  to  something  else. 

An  Imi'ortant  Bokdek-Line  Suuject. 
The  stimulation  of  plant  growth  by  electrical  means  may 
usefully  be  taken  as  an  example  of  one  of  these  border-line 
subjects.  It  is  a  subject  of  which  a  great  deal  has  been 
heard  in  the  past  and  of  which  we  may  expect  to  hear  still 
more  in  the  future.  But  curiously  enough  at  the  moment  it 
seems  to  have  relapsed  into  a  semi-moribund  state,  one  of 
the  results  of  which  is  a  good  deal  of  scepticism  as  to  its  future 
possibilities.  The  real  reason  for  this  appears  to  us  to  reside 
in  the  difficulty  of  drawing  any  definite  conclusions  from  the 
results  of  the  work,  much  of  it  very  useful,  that  has  been  done 
by  numerous  detached  experimenters. 

Stimulation  and  Increased  Production. 
The  pioneer  work  of  Lodge,  Newman  and  Lemstrom  showed 
us  that  some  plant  and  vegetable  growths  at  least  responded 
so  far  to  electric  stinmlation  as  to  show  a  definite  if  slight 
increase  in  production  when  ex])osed  to  its  influence.  The 
difficulty  arose,  however,  that  in  any  ])articular  field  or  with 
any  particular  crop  there  was  no  guarantee  as  to  the  ciiect 
electrification  would  have.  That  is  an  electrified  field  might 
one  year  produce  a  crop  distinctly  above  the  average  and  the 
next  year  one  as  decidedly  below  the  average,  although  as 
far  as  could  be  seen  the  conditions  were  the  same. 

Electro-Culture  and  Potatoes. 
This  difficulty  is  very  strikingly  illustrated  in  some  results 
obtained  by  Mr.  S.   E.  Britton,  city  electrical  engineer  of 


Chester,  which  we  publisht-d  iji  TlIK  Kle<TKICIAN  aUjut 
two  y(!ars  ago.  Experiments  were  made  as  to  the  effect  of 
up[)lying  electro-culture  to  three  varieties  of  i^jtato.  In  the 
first  year  one  crop  showed  an  increa.se  of  23-5  fier  cent,, 
another  an  increa.se  of  153  [wr  amt.,  and  a  third  a  decrease 
of  7-5  per  cent.  In  th(;  second  year  all  the  crojw  showed  a 
decrease.  At  this  time  there  was  a  general  int«Te*st  in  this 
({uestion  owing  to  the  food  shortage,  but  Mr.  BKirio.v  quite 
rightly  re[)orted  that  though  the  .system  had  great  [K>Ksibilitie8 
its  general  application  was  unwarranted.  The  fact  Is  that 
we  do  not  know  enough  about  th<!  causes  and  the  eflec-t  of 
the  phenoiru'na  at  work  to  make  a  definit*'  pronouncement 
one  way  or  the  other  as  to  the  goo<l  or  ill  results  likely  to  arise 
from  the  use  of  such  methods  of  stimulation.  Such  varying 
factors  as  the  da.ss  of  crops,  soil,  manure,  air  conductivity, 
leakage,  general  meteorological  conditions,  effectiveness  of 
discharge  and  other  physical  and  clu-mical  conrlitions  come 
into  play  in  a  way  we  do  not  yet  understand,  but  whit-h  we 
must  learn  to  understand  if  anything  is  to  be  effected  by  this 
method  of  using  electricity.     It  is  obviously  worth  going  into. 

The  Wolfryn  Proces.s. 

The  same  contradictory  results  seem  to  be  obtained  when 
the  electrification  of  seeds  is  considered.  A  report  on  this 
subject,  recently  made  by  Mr.  Martin  SnTO.>'  on  some 
experiments  undertaken  by  the  Wolfryn  process,  indicate  this 
clearly.  The  inquiry  was  designed  to  show  whether  the 
process  was  sufficiently  beneficial  to  justify  the  expense, 
whether  the  process  was  equally  satisfactory  when  electricity 
is  not  as  when  it  is  used  as  part  of  the  imnu-rsion  process. 
In  these  tests  experiments  were  made  first  with  the  seeds 
placed  in  wet  sand,  carrot,  swede,  cabbage  and  mangold 
being  used  ;  and  the  results  obtained  were  inconclusive.  In  the 
field  tests  with  the  same  crops  Mr.  Sutton  reports  that  the 
resvdts  were  uo  more  conclusive  than  were  the  tests  for 
germimition,  the  returns  from  the  electrified  seed  showing 
no  advantage  over  the  other  sections  except  to  a  small  extent 
in  the  case  of  the  mangold. 

Some  Prench  Ex!'eriments. 
On  the  other  hand,  some  experiments  made  by  Helm  in 
tlie  Conservatoire  des  Arts  et  Metiers  at  Boulogne-sur-Seine 
on  electro-culture  by  inrush  discharge  gave  distinctly  better 
results.  In  these  experiments  a  Gailfe  transformer  was  used, 
the  working  pressure  being  20,(.KX)  volts.  The  uegati'-e  pole, 
which  consisted  of  an  iron  plate  1  iiL  square,  was  buried 
1-5  m.  in  the  soil,  and  su'spended  thin  wires  0-5  mm.  in  diameter 
2  m.  above  the  soil  about  0-8  m.  apart  from  bell  insulators  of 
varnished  glass  were  employed  as  the  positive.  It  was  found 
that  with  electrodes  of  such  difierent  sizes  the  current  only 
flows  in  one  direction  without  the  use  of  rectifiers  being 
necessary.  The  treatment  was  applied  morning  and  evening 
for  about  two  hours,  though  on  hot  days  the  morning  treat- 
ment was  omitted.  All  the  plants  were  fairly  advanced  when 
tlu'  treatnuMit  began,  and  it  was  found  that  the  tobacco  plants 
electrified  grew  to  a  greater  height  than  those  not  electrified 
and  flowered,  while  those  not  electrified  did  not  flower  at  all. 
Cabbages,  potatoes,  sugar  beetroot,  all  imi>roved  under  the 
treatnu'ut.  These  are  the  most  definite  and  encouraging 
results  that  have  yet  been  obtained,  and  it  would  be  interesting 
to  know  what  effect  the  climate  had  on  them  and  what  the 
other  conditions  were. 

We  hope  that  these  experiments  will  be  continued,  and  the 
important  point  in  carrying  them  out  should  be  realised  that 
what  we  require  is  not  so  much  results  as  a  knowledge  of  the 
phenonuMia  underlying  the  action  and  interaction  of  the  pro- 
cesses and  the  mechanism  by  which  they  operate. 
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The  Lighting  and  Starting  oi  Motor  Cars  by 

Electricity. 


By    C.    H.    STEPHENSON.    B.A.,    A.M.I.E.E.,    F.C.S, 


The  following  article  is  an  outline  of  the  methods  at  present 
adopted  for  the  lighting  and  starting  of  motor  cars  by  elec- 
tricity. The  })roblenis  presented  are  by  no  means  easy  of 
solution,  and  necessitate  the  use  of  compromises  which  in 
other  s])heres  of  electrical  work  would  not  be  tolerated. 

The  adoption  of  electricity  for  lighting  and  starting  has 
been  a  gradual  process.  The  earlier  equipments  were  con- 
fined to  })roviding  current  for  lighting  purposes,  and  only  at  a 
later  period  was  a  starter  added.  In  many  cases  a  lighting  set 
would  form  part  of  the  standard  equipment  of  a  car,  whilst  a 
starter  was  supplied  as  an  extra.  At  the  present  time,  however, 
it  is  only  the  smallest  and  cheapest  vehicles  which  are  not 
fitted  as  standard  with  a  complete  lighting  and  starting  set. 
The  universal  use  of  electric  starters  probably  owes  its  origin 
to  the  great  convenience  of  electric  lighting.  There  can  be  no 
question  but  that  it  is  the  only  really  satisfactory  form  of 
illumination  when  every  factor  is  taken  into  account.  Acety- 
lene, which  has  been  entirely  replaced  on  pleasure  cars,  is 
always  troublesome,  and  even  when  it  is  carried  in  cylinders — 
absorbed  in  acetone  under  slight  pressure — there  is  the  un- 
certainty of  obtaining  spare  cylinders  apart  from  any  question 
of  expense.  Again,  the  illumination  obtained  by  means  of 
electricity  is  much  better  and  steadier  and  more  comfortable 
to  drive  by. 

Starting  a  Corollary  to  Lighting. 

As  a  result  of  electricity  becoming  firmly  established  for 
lighting  purposes  it  was  only  natural  that  its  use  for  starting 
should  follow,  the  more  so  as  only  one  serious  addition  to  the 
e(pii])ment — viz.,  a  motor — was  necessary.  It  is  the  writer's 
o])inion  that  electrical  methods  of  engine  starting  would  never 
have  beconu'  general,  but  for  the  obvious  advantages  of  elec- 
tricity for  lighting  ])ur])oses. 

The  PJnergy  Required. 

It  is  j)roposed  to  treat  the  matter  primarily  from  the  ])()int 
of  view  of  the  electrical  energy  required  for  the  performance  of 
the  various  functions  of  an  equipment.  This  method  of  treat- 
ment lends  itself  to  an  article  of  a  general  nature,  whereas  any 
att'nipt  to  describe  in  detail  the  nu'chanism  adopted  in  even 
the  better  kiu^wn  examples  of  starting  and  lighting  e(iuip- 
ments  would  recpiire  an  unreasonable  amount  of  s|)ac(!.  Ajjart 
from  this  consideration,  a  ])ro|)er  ai)])reciation  of  the  problems 
to  be  solved  is  of  more  general  interest  than  a  mass  of  data  of 
real  value  only  to  the  specialist.  The  requirements  may  then 
be  stated  as  follows  : — 

1.  Tlu^  provision  of  energy  for  starting  the  engine. 

2.  The  ])rovision  of  energy  for  lighting  lamps,  o})erating  an 
electric  horn,  &c. 

Of  the  above,  by  far  the  more  dillicult  to  nu-et  is  tlu^  first, 
and  it  tnay  be  of  interest  to  examine  the  nuitter  somewhat 
closely.  * 

TiiK  Starting  Problem. 
As  everyone  knows,  a  petrol  engine  is  not  self-starting,  aiul, 
as  many  owners  of  nu)tor  cars  are  painfully  aware,  frequently 
re(piires  the  expenditure  of  a  considerable  amount  of  energy  to 
induce  it  to  start  up.  If  we  neglect  such  faults  as*  poor  ignition, 
bad  carburettion  and  other  defective  adjustments,  the  i)rin- 
cipal  causes  of  difhculty  in  starting  are  :  (a)  The  comjjressiou 
of  the  gas  in  the  cylinders,  and  {h)  the  viscosity  of  the  oil  film 
between  the  pisto)is  and  cylinder  walls.  Of  these  two  factors 
the  fonn'r  is  always  present,  but  the  latter  is  of  importance 
only  when  the  engine  is  cold.  The  resistance  due  to  viscosity 
is  felt  practically  throughout  a  complete  revolution,  whereas 
the  com[)ression  factor  only  oc(;urs  twice  during  each  revolution 
in  the  case  of  a  four-cylinder  four-stroke  engine.  The  elTect 
of  congealed  oil  may  beconu'  so  great  in  winter  time  that  it  is 
impossible  to  start  an  engine  by  hand  (unless  ])(>trol  be  injected 
to  free  the  pistons),  which  when  warm  can  be  turned  over  quite 


easily.  It  is  of  course,  in  circumstances  of  this  description 
that  a  starter  is  most  needed. 

The  starter,  then,  must  be  powerful  enough  under  the 
worst  conditions  to  overcome  the  viscosity  effect  plus  the  com- 
])ression  and  other  factors,  such  as  friction,  &c.,  and  to  rotate 
the  crankshaft  at  not  less  than  about  150  revs,  per  min. 

The  voltage  at  present  almost  universal  in  this  country  is 
12,  so  it  is  evident  that  very  heavy  currents  will  be  drawn  from 
the  accumulator  to  provide  the  necessary  power  for  starting. 
As  a  matter  of  fact  the  current  required  frequently  exceeds 
100  amperes.  It  may  be  noted  that  the  starting  current  is  very 
variable  ;  it  depends,  among  other  things,  on  the  bore  and 
stroke  of  the  engine,  the  speed  of  rotation,  the  compression 
pressure,  the  value  of  the  viscosity  factor,  and  is  not  constant 
throughout  one  revolution.  As  the  usual  practice  is  to  close 
t|ie  circuit  through  the  starter  without  inserting  any  resistance, 
the  initial  current  is  exceedingly  heavy,  being  in  the  nature  of  a 
dead  short-circuit  across  the  accumulator. 

It  will,  perhaps,  be  of  interest  to  quote  an  actual  case  which 
refers  to  a  small  four-cylinder  engine  of  65  mm.  by  120  mm.  bore 
and  stroke.  In  the  winter  time,  when  the  car  was  left  all 
night  under  cover,  but  not  in  a  closed  or  heated  garage,  the 
starting  current  would  rise  to  75  amperes  when  rotation 
commenced,  dropping  to  about  35  amperes  at  165  revs,  per 
min.  of  the  engine.  The  voltage  across  the  starter  being  10-6. 
The  instantaneous  initial  current  would,  of  course,  be  very  nuich 
higher  than  75  amperes,  but  was  not  readable  on  a  Weston 
moving  coil  instrument. 

It  will  be  seen,  then,  that  a  very  considerable  denuxnd  is  made 
on  the  accumulator,  and  it  is  only  of  recent  years  that  a  satis- 
factory construction  has  been  evolved.  In  the  case  quoted 
above,  a  battery  of  56  ampere-hours'  capacity  was  used  with  a 
normal  charging  rate  of  7  amperes. 

Accumulator  Capacity. 

The  capacity  of  the  accumulator  really  governs  the  satisfac- 
tory working  of  a  well-designed  equipnu-nt.  If,  for  example, 
an  accumulator  four  times  the  normal  size  could  be  used,  and  a 
suitable  charging  dynamo  fitted,  then  the  i)erformanc.e  of  the 
equipment  from  the  ])oint  of  view  of  starting  would  be  very 
greatly  eidLanced.  In  practice  the  capacity  of  the  accumu- 
lator is  limited  by  considerations  of  weight  ;  indeed,  the  whole 
question  of  weight  is  one  which  is  receiving  more  and  more 
attention  from  motor-car  designers.  It  is,  of  course,  an  im- 
])ortant  point  in  that  it  intimately  aifects  the  performance  and 
running  cost  of  a  car.  The  weight  of  the  ideal  car  would  be  • 
])rinci[)aHy  that  of  the  passengers.  The  actual  weight  of  an 
accumulator  which  is  used  at  present,  is  about  65  lb.,  including 
electrolyte. 

As  a  result  of  tlu"  very  great  demand  made  on  the  battery 
when  the  starter  is  in  operation  it  will  be  clear  that  jjfovision 
must  be  made  to  re[)lacc  the  energy,  otherwise  failure  will  soon 
take  place.  We  meet  a  difficulty  here,  which  is  again  really 
bound  u])  with  the  question  of  accumulator  capacity. 
The  Charging  Problem. 

It  is  evident  that  the  amount  of  energy  supi)lied  to  the 
accumulator  should,  on  the  average,  exceed  that  withdrawn. 
Now'  it  may  happen  that  the  i-ar  is  used  for  very  short  runs, 
with  frtHpient  use  of  the  starter.  The  case  of  a  doctor  using  his 
car  for  ])rofessioual  purjKises  is  a  good  example.  If  the  acx,'U- 
mulator  is  to  be  k(>pt  well  charged  the  actual  charging  rate 
must  be  high  as  the  duration  of  charging  is  short  between 
consecutive  ""  starts."  The  case  is  even  worse  in  winter  time, 
when  it  is  necessary  to  leave  at  least  3  lamps  burning  all  the 
time  the  car  is  in  use  during  the  hours  of  darkness.  Now, 
there  is  not  very  much  objection  to  a  high  charging  current 
(say,  12  amjieres  for  a  56  ampere-hour  accumulator  whose 
normal  charging  rate  is  7  amperes),  provided  thai,  it  is  not  con- 
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tioucd,  uniiiterruptcd,  for  lengthy  poriods.  Such  a  charging 
rate  is  required  for  a  doctor's  car,  but  would  lead  to  rapid  dis- 
integration of  the  plates  in  tlie  case  of  a  car  used  for  touring. 
Oncrway  out  of  the;  diniculty  is  to  have  at  least  two  charging 
rates,  which  may  be  l)rought  into  ojjcration  either  auto- 
niatieallv  or  by  tlie  driver.  Tliis  complication  would  be 
avoided'if  a  larger  accumulator  could  be  used,  which  would 
then  be  capable  of  standing  the;  high(;r  charging  rate  con- 
tinuously. 

The  writer  is  of  the  oi)inion  that  the  size  of  accumulator  at 
present  used  is  much  too  small,  and  there  is  no  doubt  that  this 
fact  is  responsible  for  a  large  j)ar1  of  the  trouble  experienced 
with  starters. 

LiGHTTXO. 

We  may  now  turn  our  attention  to  (2)  the  provision  of 
electrical  energy  for  lighting  lamjts,  &c. 

This  fails  partly  on  the  dynamo  and  partly  on  the  accu- 
mulator. The  former  must  be  capabh^  of  supplying  enough 
energy  to  keep  the  accumulator  charged,  and  the  latter,  in 
addition  to  providing  current  for  the  starter,  has  to  take  the 
lamp  load  when  the  car  i?  stationary.  This  latter  load  is  not 
as  a  rule  serious,  and,  when  side  and  tail  lamps  only  are  kept 
alight,  need  not  amount  to  more  than  1-.5  amperes  at  12  volts. 
Nevertheless  it  nmst  be  taken  into  consideration,  as  a  car  is 
sometimes  left  standing  in  the  road  for  several  hours  at  night 
time.  The  practice  of  leaving  a  car  about  has,  however, 
recently  become  rather  unwise,  unless  it  is  decidedly  anti- 
quated and  very  heavily  insured  ! 

As  regards  the  dynamo,  it  should,  in  general,  be  capable  of 
supplying  at  least  rather  more  energy  than  is  required  by 
the  lamps  when  they  are  all  alight,  and  this  energy  must  be 
available  at  a  reasonably  low  road  speed — say,  20  miles  per 
hour.  It  is  obvious  that  if  the  dynamo  output  is  less  than  the 
lamp  load,  the  accumulator  is  called  upon  to  make  up  the 
difference  and,  if  much  night  driving  is  done,  the  risk  of  failure 
is  considerable.  We  may  take  70-100  watts  as  a  rough  esti- 
mate of  the  average  lamp  load  so  that  the  dynamo  should  give 
not  less  than  120  watts  at  20  miles  per  hour.  We  have, 
however,  seen  that  a  charging  rate  of  about  12  amperes  is 
desirable  for  town  use,  and  if  we  take  15  volts  as  the  pressure 
required  to  charge  a  12- volt  accumulator  we  arrive  at  a  maxi- 
mum output  of  about  180  watts  for  the  dynamo. 

Generator  Design. 

The  design  of  a  satisfactory  generator  presents  but  little 
difficulty,  except  as  regards  the  control  of  output.  It  will  be 
quite  obvious  that,  since  the  dynamo  is  driven  cither  from  the 
engine  or  some  part  of  the  car  mcchanisna,  its  speed  is  subject 
to  very  great  variation.  Briefly,  we  requi^re  a  machine  giving 
its  maximum  output  at  less  than  a  car  speed  of  20  miles  per 
hour,  and  the  output  should  commence  to  fall  above  about 
20  miles  per  hour,  reaching  not  more  than  half  its  maximum 
value  at  30  miles  per  hour  and  over.  As  far  as  the  writer  is 
aware  no  machine  of  this  description  has  ever  been  constructed. 
An  ap])roximately  similar  result  nuiy  be  attained  by  using  a 
thermally  controlled  shunt  resistance,  but  it  is  very  doubtful 
whether  complications  of  this  description  are  desirable. 

The  usual  method  of  control  employed  is  that  which  makes 
use  of  a  third  brush,  to  which  one  end  of  the  shunt  field  winding 
is  connected.  The  distortion  of  the  field  which  occurs  as  the 
s]ieed  and  output  of  the  machine  increases,  results  in  a  diminu- 
tion of  the  excitation  current.  This  arrangement  gives  a 
machine  which  reaches  its  full  output  at  a  reasonably  low 
speed,  and  any  further  increase  in  speed  either  slightly  aug- 
ments or  reduces  the  output. 

It  is  quite  evident,  however,  that  tlu>  resultant  output  is 
not  at  all  in  accordance  with  the  demands  of  the  installation  as 
a  whole.  If  the  dynamo  output  is  sufficient  for  town  use  then 
it  is  inevitably  excessive  for  touring.  The  simplest  solution 
seems?  to  be  to  arrange  the  dynamo  control  switch  to  give  two 
charging  rates,  and  to  make  it  clear  to  the  user  that  one  is 
intended  for  town  work  and  the  other  for  touring.  This 
arrangement  is  by  no  means  ideal,  but  has  the  merit  of  requiring 
no  coi]i])licated  automatic  devices,  and  at  least  makes  it  ])os- 
siblc  lor  the  driver  to  adjust  the  dynamo  output  approxi- 


mately in  accordanc3  with  the  varying  need.«j  of  the  accumu- 
lator in  a  very  simple  manner. 

Thr  Nkce.s.sity  of  Suitable  SwiTfHOEAR. 

There  is  but  little  of  a  special  nature  in  this  portion  of  the 
equipment.  It  is  essential  that  the  switchboard  have  a  neat 
aj)pearance,  and  unfortunately  some  designs,  exceili-nt  from 
this  point  of  view,  are  very  defective  as  regards  the  arrange- 
ment of  terminals  to  which  the  various  wires  have  to  be  con- 
nected. The  wiring  of  a  motor-car  i.s  not  an  ea.sy  matter  to 
carry  out  neatly  at  the  best  of  times,  and  inaceessible  ter- 
minals are  an  achlitional  source  of  trouble.  The  switchboard 
illustrated  in  Kig.  1  gives  a  good  idea  of  how  accessibility  may 
be  attained. 

The  usual  practice  is  to  fit  an  ampere  meter  .showing  the 
charging  current,  and,  as  the  question  of  selling  price  demands 
the  use  of  a  cheap  type  of  iastrument,  its  actual  utility  is 
doubtful,  except  in  so  far  as  it  gives  a  mere  indication  that 
charging  is  taking  place.  The  majority  of  instruments  of  low 
price  are  so  very  badly  damped  that  any  attempt  to  obtain 


Fk;.  1. — An  A( cks-sible  Switchboard. 

a  definite  reading  on  the  road  is  not  often  .succ«.ssful.     The 
Anierican  practice  of  using  a  .simple  indicating  device  seems 
to  have  much  in  its  favour.     The  buying  public,  however, 
likes  an  instrument  with  a  needle  and  scale. 
The  Fu.se  Question. 

The  question  of  fuses  is  one  which  is  open  to  argument. 
That  fuses  in  the  main  charging  circuit  and  the  dynamo  shunt 
are  desirable  cannot  very  well  be  doubted.  The  former  breaks 
the  circuit  in  the  event  of  the  cut-out  failing  to  come  ""  out," 
and  the  latter  i)revents  damage  to  the  dynamo  field  coil  if  the 
car  is  used  with  the  accumulator  disconnected  and  the  charge 
switch  ■'  on."  It  also  ])rotects  the  cut  out  shunt  coil.  As 
regards  lamp  circuit  fuses  the  writer  is  of  the  opinion  that  it 
is  safer  not  to  fit  thc'ii.  at  any  rate  for  the  head-lamps.  If  a 
head-lamp  fuse  blows,  the  sudden  extinction  of  the  lamps  is 
verv  disconcerting  at  high  speeds,  and  may  easily  result  in  a 
serious  accident.  The  eifect  of  a  short  on  any  of  th»  leads,  if 
no  fuse  is  fitted,  will  be  only  to  dim  the  lamp  whose  circuit  i.s 
affected,  leaving  sufficient  light  to  steer  a  course,  until  the  car 
can  be  pulled  up.  It  is,  of  course,  improbable,  that  a  short 
will  occur  on  both  head  lamp  leads  at  the  same  time.  and. 
therefor(\  if  fuses  are  fitted  each  lead  should  have  a  separate 
fuse.  This  arrangement  is  excellent  when  the  price  question 
will  permit  of  its  use. 

Mention  has  been  made  of  the  cut-out.  and  it  will  be  obvious 
that  some  automatic  means  "of  making  and  breaking  the 
charsjing  circuit  is  necessary,  owing  to  the  rate  of  rotation  of 
the  dynamo  at  very  low  speeds  falling  below  that  at  which 
charging  can  be  effected.  The  device  needs  ho  descrip- 
tion, as'it  is  designed  along  standard  lines.  It  is  the  one  part 
of  the  equipment  which  has.  in  the  pa.st,  given  a  good  deal  of 
trouble,  hut  nuidern  examples  work  quite  well.  At  lea.st  one 
manufacturer  has  avoided  the  use  of  a  cut-out  by  fitting  the 
dynanui  driving  pulley  on  a  free  wheel.  This  allows  the 
dynamo  to  "  motor  ""  freely  when  its  voltage  falls  below  that 
of  the  accumulator.  The  device  had  nuich  in  its  favour  m 
the  davs  when  cut-outs  were  unreliable,  but  the  noise  made 
by  the  free  wheel  whenever  the  car  speed  drops  to  that  at  which 
■•"motoring "  commences  is  most  irritating.  A  silent  free 
wheel  is  n\i  use  as  the  noise  is  necessary  to  call  attention  to 
tht^  fact  that  the  dvnamo  should  be  switched  off. 
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A  New  Design  of  Cut-out. 
A  modern  cut-out  is  illustrated  diagraiumatic.ally  in  Fig.  2. 
There  is  one  point  of  special  interest  in  this  design.  It  will 
be  seen  that  a  resistance  is  connected  in  series  with  the  shunt 
winding  and  is  short  circuited  when  the  cut-out  is  out.  The 
short  circuiting  contacts  are  opened  as  soon  as  the  cut-out 
closes  the  main  circuit.  In  this  way  the  sliunt  ampere  turns 
are  reduced,  so  that  the  reverse  current  required  to  open  the 
main  cut-out  circuit  is  brought  down  to  a  minimum.  An 
additional   advantage  is  that  less   heat  is   generated   in  the 
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shunt  coil  of  the  cut-out,  which  is  always  subjected  to  the  full 
charging  voltage,  owing  to  the  increased  resistance.  The 
main  (iontacts  are  of  silver,  and  are  protected  from  pitting  due 
to  sparking  by  a  subsidiary  pair  of  carbon  sparking  contacts. 
These  latter  are  not  shown  in  the  diagram. 

The  Startinc4  Motor. 

The  starting  motor  is  almost  always  a  simple  series  wound 
machine,  and  may  be  very  much  overloaxled  with  safety  as  it 
is  never  in  continuous  use  for  more  than  a  few  moments.  The 
difficulty  in  ap))lying  an  electric  motor  for  engine  starting  is 
more  of  a  mechanical  than  electrical  nature.  The  motor 
must  be  small  and  powerful,  th(^refore  it  must  run  at  a  high 
speed.  The  torque  will  then  be  too  low  to  start  the  engine 
unless  th(!  speed  is  very  considerably  reduced  (about  10  to  1 
is  usual  ratio).     Hence  gears  and  difficulties. 

The  usual  arrangenuuit  is  to  cut  teeth  on  the  engine  fly- 
wheel and  to  bring  a  snuiU  gear  wheel,  mounted  on  the  niotor 
spindle,  into  mesh  when  required.  The  actual  nu'shing  is  done 
automatically.  The  small  gear  wheel  can  move  longitudinally 
on  the  motor  s])indle  along  a  quick  thread.  When  the  motor 
is  started  up  the  small  gear  is  drawn  into  mesh,  aiul  when 
pro])erly  engaged  comes  against  a  sto])  on  the  motor  shaft, 
which  prevents  it  moving  further  along.  When  the  engine 
starts  up  the  direction  of  drive  is  reversed  and  the  small  gear 
wheel  is  thrown  out  of  engagement.  The  most  ])o])ular 
arrangement  is  known  as  the  Bendix  drive. 

The  whole  arrangenu'ut  is  "obviously  crude;  in  practice 
whilst  working  fairly  well  it  is  almost  always  noisy  and  not 
infrequently  fails  either  to  engage  or  disengage.  In  the 
latter  case  the  motor  is  liable  to  be  damaged  as  it  may  easily 
reach  a  speed  of  10, (HH)  r.p.m.  That  the  deviceworks  as  well 
as  it  does  is  surprising,  as  it  is  nearly  always  located  in  a 
position  which  is  accessible  only  to  road  grit  and  dirty  oil. 
There  is  no  real  reason  why  the  whole  of  the  moving  parts 
shoidd  not  be  enclosed.  The  car  manufacturers  are  to  blanu; 
for  failure  to  do  this.  Tlu>y  cling  tenaciously  to  the  methods 
of  fitting,  which  were  unavoidable  in  the  days  when  starters 
were  "  extras." 

TiiK  MoTOK  I)v:amo. 

So  far  no  mention  has  been  made  of  the  motor  dynamo 
because  it  seemed  best  to  deal  with  the  dynajuo  i\m\  nu)t()r  as 
two  separate  units  first.      It  is  obvious  that  sincH'  a  generator 


may  be  used  as  a  motor,  there  is  a  prima  facie  pos.sibility  of 
combining  the  functions  of  the  dynamo  and  starting  motor  in 
one  machine.  This  has,  in  fact,  been  done  for  some  years  and 
with  great  success.  A  machine  of  this  type  is  illustrated  in 
Fig.  3.  The  vertical  commutator  and  design  of  brush  gear 
are  points  of  special  interest.  The  armature  is  wound  with 
stranded  conductors  which  enable  the  maximum  amount  of 
copper  to  be  laid  in  the  slots.  This  feature,  which  is  one  of 
considerable  importance,  is  covered  by  British  and  foreign 
patents.     The  arrangement  is  .shown  in  Fig.  4.     The  applica- 


FiG.  3 Combined  Dvxamo  axd  SfAKTiNu  Motor. 

tion  of  this  type  of  starter  is  at  present  limited  to  small  cars 
on  account  of  certain  complications  which  are  necessary  when 
dealing  with  large  engines.  The  type  of  machine  used  is 
generally  compound  wound  and  relies  for  limiting  its  cut-out 
on  some  third  brush  arrangement  or  on  the  demagnetising 
effect  of  the  series  coils  only.  As  regards  weight  of  the  whole 
equipment  there  is  little  to  choose  between  a  single  or  a  two- 
unit  system.  The  motor-dynamo  is,  of  course,  larger  than  a 
dynamo  only.  The  machine  is  usually  driven  by  "  silent  " 
chain  from  the  engine,  and  at  about  twice  the  engine  speed. 
All  difficulty  of  gear  meshing  is  done  away  with  and  starting 
is  perfectly  silent.     The  arrangement  also  possesses  the  advan- 
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tage  that  there  is  onlv  one  machine  requiring  attention,  and 
this  may  be  easily  fit^ted  in  an  accessible  and  clean  position 
alongside  the  engine. 

Conclusion. 

In  conclusion  the  writer  would  lik(>  to  draw  attention  to  a  few 
points  which,  in  his  opinion,  should  receive  more  attention 
from  starting  apparatus  numufacturers  aiul  motor  car  manu- 
facturers. 

(1)  The  qiuvstion  of  designing  the  equipment  so  that  the 
accumulator  is  kept  charged  under  the  worst  conditions  is  of 
primary  importance.  It  is  obvious  that  a  more  or  less  fixed 
charging  rate  cannot  possibly  secure  this.  The  charging 
current  niust  be  closvlv  related  to  the  need  of  the  accumulator 
at  anv  monuuit.  There  is  at  jiresent  a  considerable  amount 
of  di.ssatisfa(.tion  on  the  part  of  the  general  iniblic  regarding 
the  performance  of  starters,  and  in  the  majority  of  cases,  failure 
is  due  to  the  inability  of  the  dynamo  to  keep  the  accumulator 
chartiiMl. 
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(2)  'rii(!  nictliod  of  briiijiiii^  tlu-  starter  into  engagement 
with  the  flywheel  is  crude,  and  there  is  a  very  great  opening 
for  a  more  satisfactory  device. 

(3)  Car  manufacturers  should  he  more  liberal  in  weight 
allowance.  It  is  better  in  the  long  run  to  carry  a  icw  extra 
pounds  weight  on  the  car  and  so  to  secure  reliability  of  the 
el<!(;tri(-al  system  than  to  cut  down  the  weight  with  the  con- 
scujuent  risk  of  failure. 

There  is  a  marked  tendency  to  regard  the  merits  of  a  starting 
and  lighting  equipment  almost  entirely  from  the  point  of  view 
of  its  cost — the  cheapest  being  the  best.  This  is  certainly  a 
very  short-sighted  policy,  as  it  tends  towards  the  cutting  down 
of  the  equipment  below  that  point  at  which  prolonged  and 
reliable  performance  can  be  guaranteed.  In  addition  to  this, 
the  failure  of  electrical  equipment  reacts  on  the  reputation 
of  the  car  which  is  another  point  in  favour  of  manufacturers 
adopting  an  equipment  which  can  be  relied  upon  to  give 
satisfaction  under  all  circumstances. 

(4)  Whilst  simplicity  is  very  desirable  in  the  design  of 
starting  and  lighting  apparatus  ther(^  comes  a  point  beyond 
which  it  is  impossible  to  go.     The  writer  f<'els  that  more  atten- 


tion should  be  given  to  the  provision  of  a  good  in.struction 
book.  The  type  of  booklet  generally  provided  foasi.st.s  of  a 
misc'-Ilaneous  collection  of  bald  .statements  of  the  order  "  do 
this  "  ■■  don't  do  that." 

The  trouble  is  that  blind  instructioas  are  almost  iweles.s. 
The  man  who  u.ses  an  instruction  book  should  be  given  such 
information  as  will  enable  him  to  appreciate  why  certain 
thii^gs  should  be  done. 

Parrot-like  learning  is  no  good  when  dealing  with  electrical 
apparatus.  The  difficultie.s  in  the  jjroduction  of  a  .satisfactory 
booklet  are  great,  and  it  may  be  urged  that  nine  out  of  ton  car 
owners  would  never  take  thrr  trouble  to  read  one.  This  i.s 
largely  a  matter  of  "  .style,"  and  if  the  information  were 
interestingly  written,  it  is  more  than  probable  that  it  would 
be  welcomed. 

Finally,  the  writer  realises  that  the  whole  .subject  of  starting 
and  lighting  e<piipments  has  been  dealt  with  in  a  very  cursory 
manner.  The  field  is  so  great  that  a  whole  volume  would  not 
afford  space  in  which  to  treat  adequately  of  all  the  items.  It 
is  hoped,  however,  that  attention  has  been  drawn  to  the 
principal  problem.s  which,  in  the  writer's  opinion,  are  yet 
unsolved. 
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At  the  Dundee  meeting  of  the  British  Association  in  1912  the 
author  read  a  Paper, 'entitled  "  The  Kloctrical  Measurement  of  Wind 
Velocity,"  f  and  showed  certain  experiments  illustrating  the  ajipli- 
cation  of  the  principles  involved.  Subsequently,  in  order  to  obtain 
correct  measurements  of  the  velocity  of  air  at  various  atmospheric 
temperatures,  it  became  necessary  to  introduce  a  modification  of 
the  method  first  described. 

Thb  Principle  of  thk  Appar.4TU.s. 

The  principle  utilised  in  the  apparatus  which  is  the  subject  of 
this  Paper  may  best  be  illustrated  in  the  following  manner. 

When  a  length  of  thin  wire  in  air  is  heated  by  the  passage  of  an 
electric  current  of  constant  strength,  the  wire  attains  a  steady  tem- 
perature in  a  second  or  two.  Heat  is  then  being  taken  away  from  the 
wire  by  the  motion  of  the  air  passing  it  at  practically  the  same  rate 
as  that  at  which  it  is  receiving  heat  from  the  electric  current,  and 
the  rise  in  temperature  will  be  the  smaller  the  higher  the  velocity 
of  the  air.  This  fact  can  be  utilised  to  determine  the  rate  at  which 
the  air  is  passing. 

Generally  speaking,  when  a  wire  changes  in  temperature  its 
length  changes,  as  does  also  its  clccti'ical  resistance.  Either  of  these 
two  effects  can  be  used.  In  many  ways  the  change  of  length  would 
be  simpler  to  use,  but  owing  to  the  miiniteness  of  the  change  it  is 
pro))ably  better  to  use  the  change  in  electrical  resistance.  To 
obtain  the  same  magnitude  of  effect  mechanically  a  wire  would 
require  to  double  in  length  when  raised  to  a  temperature  of  4WF. 
or  r)00°F. 

However,  as  the  principle  of  the  instrument  about  to  be  described 
may  be  more  easily  grasped  by  some  mechanically,  the  following 
crude  mechanical  model  is  put  forward. 

Four  thin  wires,  a,  b,  r,  and  d  (Fig.  1),  each  of  the  same  length,  are 
arranged  as  shown,  and  a  constant  electric  current  is  maintained,  flow- 
ing through  the  two  paths  in  ))arallel,  ah  and  cd,  entering  at  X  and 
leaving  at  r.  h  and  c  are  enclosed  in,  but  not  touching,  two  thin 
walled  metal  tubes,  which  shielil  these  two  wii-es  from  the  cooling  effect 
of  the  moving  air.  The  other  two  wires,  a  and  d,  are  fully  exposed 
to  the  air.  If  the  material  of  the  wires  is  such  (say,  for  example, 
iron)  that  an  appreciable  change  of  length  takes  place  with  change  of 
temj^erature,  then  the  greater  the  velocity  of  the  wind  blowing 
upon  the  apparatus,  the  shorter  the  wires  a  and  d  will  become, 
whilst  wires  b  and  r  remain  practically  unaltered  in  temperature, 
and  con.sequently  in  length  also.  A  pointer,  made  of  insulating 
material,  connecting  the  junction  of  a  and  b  with  the  junction  of  r 
and  d,  will  move  over  to  the  right,  as  the  velocity  of  the  wind  in- 
creases. Such  apparatus  as  this  of  necessity  gives  for  low  velocities 
a  more  open  scale  than  for  higher  velocities.  Consider,  for  instance 
the  case  of  a  wire  for  which  the  temperatui-e  elevation  above  the 

*  A  Paper  before  the  British  Association  (Section  G),  Cardiff,  1020. 
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atmospheric  temperature  is  reduced  to  half  by  a  wind  velocity  of 
.3  miles  per  hour,  then  any  further  increa.se  of  velocity  no  matter 
how  great,  can  do  no  more  than  reduce  the  temperature  down  to 
that  of  the  atmosphere.  Such  an  instrument  would,  therefore, 
have  the  .3  miles  per  hour  mark  half-way  across  the  scale,  whilst  a 
hundred  miles  per  hour  or  more  would  only  double  the  reading. 

This  shows  that  the  apparatus  in  this  form  is  mainly  suited  for  the 
measurement  of  low  velocities,  say,  up  to  10  or,  perhaps.  2<>  miles 
per  hour. 

Ch.vxge  of  Reslst.^xce  \nTH  Temper.^tvre. 

We  now  turn  from  the  method  of  using  the  change  of  length  with 
temperature,  to  that  of  utilising  the  change  of  resistance  with  tem- 
perature, and  then  the  only  alteration  which  we  have  to  make  is  that 
of  replacing  the  insulating  pointer  connecting  the  junction  of  a  antl  h 
to  that  of  c  and  d  with  a  sensitive  voltmeter  or  galvanometer.  This 
arrangement  then  constitutes  the  well-known  Wheatstone  Bridge. 

In  both  the  mechanical  and  the  electrical  model,  it  is  obviously 
essential  that  the  current  through  (or  the  voltage  applied  to)  the 
bridge  be  mauitained  constant,  a^  variations  in  these  «piantities 
seriously  aftect  the  indications  of  the  pointer  in  the  meihanical 
model  and  the  voltmeter  in  the  electrical  arrangement. 

Former  Work. 

It  will  be  clear  that  apparatus  o{HMating  on  the  above  linos  has 
many  fields  of  action,  and  many  investigators  have  worked  at  the 
subject  of  the  electrical  measuivment  of  wind  velocity.  Tins  is  not 
the  occasion  to  attempt  to  ovuline  their  work,  but  one  cannot  pa.ss 
over  in  silence  Kennellys  pioneer  exix^rimental  work,  L.  V.  King's 
classical  Royal  Society  PajxM-  of  1914,  and.  more  ivctMitly.  J.  S.  tJ. 
Thonuiss  excellent  work  published  befoiv  the  Physical  Society  of 
London  and  clsewheiv. 

A  Practical  Form  of  Instrv.ment. 

In  the  present  Paper  it  is  proposed  to  confine  attention  to  the 
development  of  a  practical  form  of  portable  anemometer  for  use  in 
coal  mines. 

A  consideration  of  the  nu\terials  available  suggests  the  ust»  of 
platinum,  nickel  or  tungsten.  Platinum,  though  in  many  respects 
suitable,  is  hardly  robust  enough  to  stand  the  kind  of  tnniiment  it  is 
likely  to  i-eceive.  Nickel  is  good,  if  extreme  can^  is  taken  in  its 
selection.  Similarly,  excellent  i-esults  have  been  obtained  with 
tuuiisten. 

There  are  manv  points  which  call  for  considerable  experience,  m 
the  choice  and  tlie  handling  of  these  wiivs.  in  the  soldering  and  the 
adjustment  of  tension,  and" in  other  mattei-s,  including  the  elimm- 
atiuii  of  erroi-s  due  to  thermo-electricity. 

In  the  apparatus  about  to  be  described  a  very  sj^ecial  nickel  wire 
has  been  u.sed,  having  an  electrical  n^sistivity  temjierature  coeffi- 
cient of  «V474  pM-  cent^  jkm-  degree  eentigiade,  i-eckoned  on  20~C. 
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The  whole  aj)])aratus  is  entirely  contained  in  a  box  measuring 
10  in.  by  6}  in.  by  7  in.  deep,  and  weighs  IIU  lbs.  complete.  It  is 
illustrated  in  the  accompanying  figure  (Fig.  2).  The  pair  of  exposed 
sensitive  heated  wires,  the  enclosing  tubes  for  the  other  pair  of  wires, 
and  the  thermometer  \\hich  together  form  the  anemometer  head, 
are  carried  by  the  ebonite  handle,  and  are  shown  on  the  right  in 
front.  The  protecting  cage  (which  has  been  removed  only  for  the 
purpose  of  showing  the  details)  ^vill  be  seen  at  the  back.     The  recess 


Fio.  1. — Diagram  of  Mechanical  Model  of  Apparatus. 

in  the  box  underneath  the  indicating  instrument  holds  the  anemo" 
meter  head  and  the  connecting  length  of  flexible  when  the  instru' 
ment  is  not  in  use.  The  2-volt  accumulator  will  be  seen  on  the  left' 
and  behind  it  the  switch  for  connecting  the  battery  by  a  turn  of  the 
key.  In  the  centre  the  indicating  instrument  is  seen  with  its  pointer 
deflected  half-way  across  the  scale,  and  this  is  illuminated,  if  need  be, 
by  means  of  a  small  shielded  electric  lamp  carried  in  an  overhanging 
holder. 

There  are  two  switch  handles  on  the  right,  the  one  in  front  being  a 
rheostat  handle  for  adjusting  the  voltage  applied  to  the  bridge  to  the 
correct  value  for  the  particular  air  temperature,  this  adjustment 
being  made  when  using  the  indicating  instrument  as  a  sensitive 
voltmeter,  the  switch  handle  at  the  back  being  placed  on  the  right 
hand  stud  marked  "  Standardise.''  After  this  adjustment,  which 
takes  only  a  few  seconds,  has  been  made,  the  switch  handle  is  thrown 
over  to  the  left-hand  stud  marked  "  Anemometer,"  when  the  jiointer 
of  the  measuring  instrument  swings  to  a  reading  giving  the  velocity 
of  the  air  passing  the  anenjometer  head  in  miles  per  hour. 

There  is  a  simple  but  effective  device,  which  only  allows  of  the  box 


table,  and  so  getting  a  measure  of  the  velocity.  Naturally  a  certain 
allowance  has  to  be  made  for  the  "  swirl  "  created  in  the"^air  by  the 
person  moving  through  it. 

As  the  instrument  has  such  an  open  scale  near  its  zero  it  is  very 
exceptional  to  find  it  indicating  zero  velocity,  as  it  easily  gives  an 
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Fir..  3. — Calibration  CrRVE  of  Instrument.    - 

indication  for  a  velocity  of  one-twentieth  of  a  mile  per  hour,  and 
probably  even  a  fifth  of  this  would  give  a  measurable  indication. 
In  its  present  form,  however,  its  best  range  is  from  \  "^vXe  per  hour 
up  to,  say,  .5  miles  per  hour.  Movements  of  air,  which  it  is  quite 
impossible  for  us  to  feel,  are  indicated  by  it. 


Vu\.  2.  — CJen'icual  Vikw 
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being  closed  if  the  needle  of  the  indicator  has  been  clami)ed,  and 
should  the  battery  by  accident  he  left  on,  it  is  automatically  switched 
off  l)y  the  action  of  closing  the  box. 

( )l' ICRATINO   DeTA I I.S. 

To  obtain  the  best  results,  the  anemoiueter  head  should  l)c  lu  id 
at  arm's  IcMigth  with  one  of  the  two  little  brass  screws  at  the  top 
of  the  (>bonite  hancllc  facing  in  the  direction  of  the  wind,  and  the 
checking  of  the  standardisation  at  the  right  temperature  .should 
naturally  be  looked  to  at  intervals. 

If  on(>  is  in  doubt  .as  to  the  correctness  of  the  instrument,  it  is  a 
simple  matter  to  check  approximately  the  reading,  by  walking  roiuid 
a  tabic  on  which  is  ])laced  the  anemometer  box,  carrying  the  anemo- 
meter head  in  one's  liand  at  a  known  radius  (using  the  llexihle  for 
this  pur])ose),  and  taking  the  time  of  on(>  compl(>te  turn  round  the 


The  calibration  curve  of  one  of  these  instruments  is  given  Iwlow  : — 

Miles  ])cr  hour  5         4         3         2.\       2         1  .\        1  \  \ 

Indication tiT")    (itvO    ()4-0    ()2-7    (»()•.")    .V)-?    48-.»    430    35-r> 

and  is  shown  graphically  in  Fig.  3. 

As  the  indication  of  this  cla.ss  of  instrument  is  dependent  on 
mass  flow,  and  therefore  on  the  temjieratun^  of  the  air  sti-eam,  an 
error  comes  in  if  the  temperature  altci-s.  but  for  jiractical  purposes 
this  can  be  automatically  compcnsat<>d  for  by  an  adjustment  of  the 
voltage  on  the  bridge.  Hence  then"  are  certain  tcmjH^rature  index 
marks  on  the  scale,  which  show  the  projx^r  jjosition  for  the  indicator 
for  these  tcm])eratuix"s  of  the  air  stivam  when  standardising.  (The 
maximum  temperature  reached  in  practically  all  Knglish  mines  is 
not  more  than  85  K..  though  in  exce])tional  ca.ses  it  may  reach 
i)5'^F.)     It  is  imjMirtant  that  the  staiulardising  adjustment  sliould 
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he  dorie  with  can^,  as  tho  itKhcations  arc  dependent  on  th(?  cuhc 
(or  more  nearly  2-8  power)  of  th(5  voltaj,'('  af)plied  to  the  hridf^e. 

The  effect  of  water  vapour  in  the  air  on  th(;  inthcatioiiH  of  such 
instruments  niiglit  he  expected  to  he  very  considerahle,  hut  the 
exi)eriments  of  Kennelly,  and  later  those  of  J.  S.  G.  Thomas  have 
conclusively  shown  that  such  effect  is  neglif,'ihle,  Thomas  having 
shown  that  saturating  air  with  water  vapour  docs  not  affect  the 
indications  hy  1  per  cent. 

Advantaoks  ovkk  the  ■■  Windmill  "  Type. 
As  far  as  the  author  is  aware,  the  only  apjjaratus  at  present  used 
in  coal  mines  is  the  Windmill  type  of  anemometer.  This  instruinent 
has  simplicity  on  its  side.  In  order,  however,  to  use  the  instrument 
it  is  necessary  to  have  a  stoj)  watch  and  a  miners  lamp,  to  read  the 
little  dials  heforc  and  after  a  minuti's  run,  to  take  their  difference, 
and  to  add  a  constant  number  of  revolutions  to  allow  for  friction.  Thus 
the  velocity  in  feet  jjer  minute  is  obtained. 


The  jjn-.scnt  ap|>aratuH  ha«  the  following  jKjints  :  — 

1.  It  is  portable  an'l  contained  in  oiu;  box. 

2.  It  gives  a  reading  directly  in  miles  jx;r  hour,  and  th'-  variations 
can  l>e  easily  followed. 

•i.  It  is  quick  acting. 

4.  The  precision  attainable  with  ordinary  u«e  in  higher  than  with 
existing  a|)paratus. 

5.  it  is  a  simjjle  matter  to  check  aj»proximately  the  indications 
of  the  instrument. 

The  author  is  indebted  to  the  Cambridge  &  Paul  Instrument 
Company,  i.,td.,  for  many  minor  points  in  the  design  of  the  {Xirtabie 
instrument,  which  materially  contribute  toward.**  renderinir  it  a 
practical  portable  instrument.  He  desires  especially  to  thank  Sir 
Horace  iJarw  in  and  .Mr.  P».  S.  Whij)ple  for  their  share  in  the  work, 
and  Dr.  Thornton  for  useful  infonnation  in  connection  with  its 
ajiplication  to  work  in  mines. 


Some  Engineering  Necessities. 

Streni^th    ol    Materials    and    Research. 


As  a  result  of  my  work  in  the  Air  Service  on  problems  connected 
with  materials  of  construction  1  have  come  to  the  conclusion  that 
the  fundamc^ivtal  data  on  which  the  engineering  theories  of  the 
strength  and  suitability  of  materials  are  based  require  thorough 
overhauling  and  revision.  It  has  been  very  remarkable  how  again 
and  again  in  aeroplane  engineering  the  problems  to  be  solved  have 
raised  fundamental  questions  in  the  strength  and  properties  of 
materials  which  had  never  been  adequately  solved. 

The  Strength  ojt  Wooden  Members. 

Let  us  consider  first  one  of  the  oldest  materials  of  construction — 
timber.  Timber  was  of  prime  importance  in  aircraft  construction. 
The  first  peculiarity  of  this  material  which  strikes  us  is  that  it  is 
anisotropic.  Its  grain  may  be  used  to  locate  three  principal  axes — 
along  the  grain,  radially  across  the  grain,  and  tangentially  across 
the  grain.  It  is  curious  that  there  do  not  appear  to  be  generally 
recognised  terms  for  these  three  fundamental  directions.  A  very 
few  tests  are  sufficient  to  show  that  its  strength  is  enormously  greater 
along  the  grain  than  across  it.  How,  then,  is  an  engineer  to  calculate 
the  strength  of  a  wooden  member  ?  There  is  no  theory,  in  a  form 
available  for  the  engineer,  by  which  the  strength  of  members  made 
of  an  anisotropic  material  can  be  calculated. 

Suppose  a  wooden  tie  or  strut  is  cut  from  the  tree  obliquely  so 
that  the  grain  does  not  lie  parallel  to  its  length.  In  practice  it  is 
never  jjossible  to  ensure  that  the  grain  is  accurately  parallel  to  the 
length  of  the  member,  and  often  the  deviation  is  considerable.  How 
much  is  the  member  weakened  ?  This  comparatively  simple  pro- 
blem has  been  of  immense  imj)Ortancc  in  aeroplane  construction, 
and,  thanks  to  the  researches  made  during  the  war,  can  be  answered. 
The  solution  has  thrown  a  ffood  of  light  on  many  failures  which 
before  were  obscure.  If  the  tensile  strengths  of  a  piece  of  timber  are, 
say,  18,000  Ib./sq.  in.  along  the  grain  and  800  Ib./sq.  in.  across  it 
(radially  or  tangentially)  and  the  shear  strength  is  900  Ib./sq.  in. 
along  the  grain — these  figures  correspond  roughly  with  the  strengths 
of  silver  spruce — then  if  a  tsnsile  stress  be  applied  at  any  angle  to 
the  grain  the  components  of  that  stress  in  the  jjrincijial  directions 
must  not  exceed  the  above  strengths,  or  failure  will  occur.  Thus  we 
can  draw  curves  limiting  the  stress  at  any  angle  to  the  grain,  and 
similar  curves  may  be  drawn  for  compression  stresses.  These  theore- 
tical curves  have  been  checked  experimentally,  and  the  results  of 
the  tests  confirm  them  closely,  except  in  one  particular.  The 
strengths  at  small  inclination  to  the  grain  fall  even  faster  than  the 
theoretical  curves  would  lead  us  to  expect.  The  very  raj)id  drop 
in  strength  for  quite  small  deviations  is  most  striking. 

Similar  curves  have  been  prepared  for  tensile  and  compressive 
stresses  inclined  in  each  of  the  three  principal  ])lanes  for  spruce,  ash, 
walnut,  and  mahogany,  so  that  the  strengths  of  these  timbers  to 
resist  forces  in  any  direction  can  now  be  estimated  reasonably 
accurately. 

Timber  Tests  Wrong. 
JNIany  of  the  tests  applied  to  timber  are  wrong  in  theory  and  con- 
sequently misleading.     For  example,  the  common  method  of  deter- 
mining Young's  modulus  for  timber  is  to  measure  the  elastic  deflection 
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of  a  beam  loaded  in  tlu^  middle  and  to  calculate  the  modulus  by  the 
ordinary  theory,  neglecting  the  deflection  due  to  shear,  which  is 
legitimate  in  isotropic  materials  ;  but  in  timlx'r  the  shear  muduliui 
is  very  small — for  exatnple,  in  spruce  it  is  only  about  one-sixtieth  of 
Youngs  modulus — and  consequently  the  shear  deflection  Ijecomcs 
quite  appreciable,  and  the  results  obtained  on  test  pieces  of  the 
common  proportions  lead  to  errors  in  the  calculated  Young's  modulus 
of  about  10  per  cent. 

The  Testing  of  Steel. 

Steel  is  not  strictly  isotropic — but  we  may  consider  it  to  Ije  so 
to-day.  The  fii-st  obvious  question  the  engineer  has  to  an-swer  is, 
"  What  is  its  strength  ?  ■  The  usual  tests  give  the  uhimate  strength 
yield  j)oint,  elastic  limit,  the  elongation,  the  reduction  of  area,  and 
perhaps  the  Brinell  and  Izodfigures.  On  which  of  these  figures  is  the 
dimension  of  an  engine  part,  which  is  being  designed,  to  be  based  r 
If  we  choose  the  ultimate  strength  we  must  divide  it  by  a  large 
factor  of  safety—a  factor  of  ignorance.  If  we  choose  the  yield  point 
we  must  rememl)er  that  none  of  the  higher-grade  steels  have  any 
yield  point,  and  the  nominal  yield  point  depends  on  the  fancy  of  the 
tester.  This  entirely  imaginary  point  cannot  be  used  for  accurate 
calculation  except  in  a  -ery  few  sjx^cial  cases.  Can  we  base  our 
calculation  on  the  elongation — the  reiiuction  of  area — the  Izod  test  7 
If  we  face  the  question  honestly  we  realise  that  there  is  no  known 
connection  between  the  test  results  and  the  stress  we  can  safely  call 
on  the  steel  to  bear.  The  only  connecting  link  is  that  cloak  for  our 
ignorance — the  factor  of  safety. 

I  feel  confident  that  the  on'ly  rediable  projierty  on  which  to  base 
the  strength  of  any  engine  part  is  the  suitable /(//ij^Mr  '"'".''•,  ^^'^ 
liave  not  yet  reached  the  position  of  being  able  to  sjjecify  this  figure. 
but  a  considerable  ninnber  of  tests  show  that  in  a  wide  range  of  .-steels 
(tliough  there  are  some  unexplajned  exitqUions)  the  fatigue  limit  for 
ecpial  stresses  is  a  little  under  half  the  ultimate  strength,  and  is 
independent  of  the  elastic  limit  antl  nominal  yield  point,  so  that  the 
ultimate  strength  nuiy  be  Replaced  as  tne  nu»st  reliable  guide  to  true 
strength,  with  a  factor— no  longer  of  ignoram^.  but  to  give  the 
fatigue  limit — of  a  little  over  2. 

Kxtensive  Researches  XirKs>AKV. 

If  the  fatigue  limit  is  accepted  as  the  only  sound  basis  for  strength 
calculation  for  engine  parts,  then  it  is  obvious  that  there  is  urgent 
need  for  extensive  resi'arches  in  fatigue,  for  the  available  data  are 
most  meagi-e.  The  work  is  laborious,  for  there  is  not  one  fatigue 
limit,  but  a  continuous  series,  as  the  signs  and  magnitudes  of  the 
stri'ssps  change.  Many  probliMus  in  t-onnection  with  fatigue  are  of 
great  importance  and  neod  much  fuller  investigation  than  they  have 
so  far  received— (•.(/..  the  effect  of  sjkxhI  of  testing  :  the  effect  of  rest 
and  heat  treatment  in  restoring  fatigued  nuiterial  ;  the  effect  of 
previous  testing  at  higher  or  lower  stressi^s  on  the  apparent  fatigue 
limit  of  a  test  i)iece.  Some  observei-s  have  fouml  indications  that 
the  material  may  i)Ossibly  be  strengthened  by  subjecting  it  to  an 
alternating  stress  below  "its  fatigue  limit,  so  that  the  results  of 
fatigue  tests  may  dejHMid  on  whether  the  limit  is  approached  by 
ini'reasing  the  stress  or  by  decreasing  it. 

Improved  methods  of  testing  are  also  *  needed— particulariy 
nut  hods  which  will  give  the  results  quickly.     Better  methods  of 
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testinj^  in  torsion  aro  also  urgently  ncedod,  none  of  those  at  present 
used  being  free  from  serious  defects.  Finally,  there  is  a  fascinating 
field  for  i)hvsical  research  in  investigating  the  internal  mechanism  of 
fatigue  failure.  Some  most  suggestive  results  have  already  been 
obtained,  which  extend  the  results  obtained  by  E\ving. 

For  members  of  structures  which  are  only  subjected  to  steady 
loads  I  suggest  that  the  safe  stress  might  be  defined  by  limiting  the 
corresponding  permanent  set  to  a  small  amount— perhaps  |  per  cent, 
or  }  per  cent.  This  principle  has  been  tentatively  adopted  in  some 
of  the  aircraft  material  specifications  by  specifying  a  proof  load 
which  must  be  sustained  without  a  jjermanent  extension  of  more 
than  J-  per  cent.  Whether  this  principle  is  suitable  for  all  mater'als 
and  how  it  will  answer  in  practice  remains  to  be  proved  by  experience. 
It  is  at  any  rate  a  possible  rational  basis  for  determining  the  useful 
strength  of  a  material  under  steady  loads. 

Important  Fundamental  Questions. 
There  arc  more  fundamental  questions  still  which  must  be  tackldd 
before  the  simplest  questions  of  all  which  meet  the  engineer  can  be 
answered  scientitically.  The  two  most  urgent  and  most  important 
questions  which  I  met  with  during  the  war  in  connection  with  air- 
craft were  always  the  same — Why  did  some  part  break  ?  and,  What 
is  the  best  material  to  use  for  that  part  ?  It  was  most  disconcerting 
to  find  how  inadequate  one's  knowledge  was  to  answer  these  two 
simple  questions.  The  common  answers  are  :  To  the  first :  "It 
broke  because  it  was  too  weak,  make  it  stronger,"  and  to  the  second  : 
"  General  practice  indicates  such  a  material  as  the  best — better  not 
trv  any  other  or  you  may  have  trouble."  In  aircraft  weight  is 
paramount,  and  to  make  a  part  stronger — i.e.,  heavier — had  to  be 
the  last  resort,  and  when  used  was  almost  a  confession  of  failure. 
"  General  jjractice  "  was  no  guide  in  aeroplane  engines,  which  are 
built  of  the  strangest  materials.  The  origins  of  fractures  were 
traced  to  many  causes,  often  lying  far  away  from  the  site  of  the 
breakage  ;  but  with  these  I  am  not  concerned  to-day.  I  wish  to 
confine  our  consideration  to  the  actual  fracture  and  to  ask,  "  What 
stress  caused  the  fracture  ?  "  and  "  What  property  of  the  metal  was 
absent  which  would  have  enabled  it  to  withstand  that  stress  ?  " 
And  a^vain,  "  What  other  material  possesses  suitable  properties  to 
withstand  the  stresses  better  ?  "  These  fundamental  questions 
urgently  need  answers. 

The  Nature  of  the  Researches  Required. 

The  suitability  of  different  materials  presumably  depends  on  their 
fundauuMital  physical  properties.  These  may  be  many,  but  some 
physicists  think  "that  they  are  probably  really  very  few,  and  that, 
knowing  these  few,  it  may  be  possible  to  deduce  all  the  complex 
properties  recpiired  l)y  the  engineer  and  to  state  with  certainty  how 
materials  will  behave  under  any  conditions  of  service.  This  is  the 
most  fundamental  problem  which  needs  solution  to  enable  the 
knowUnlge  of  the  strength  of  materials  to  be  put  on  a  sound  founda- 
tion. It  will  need  the  co-operation  of  able  physicists,  metallurgists, 
and  engineers  to  solve  it. 

While  urging  the  importance  of  research  in  the  fundamental 
theories  of  stress  and  fundamental  properties  of  materials  I  wish  to 
lav  special  stress  on  the  nature  of  the  researches  required.  En- 
gineers are  intensely  ])ra<:tical  men,  and  their  practice  has  generally 
been  ahead  of  their  theory.  The  nilficulties  they  have  met  have 
been  dealt  with,  often  with  the  greatest  ingenuity  and  skill,  as 
si)ecial  ])roblems.  Tlicy  have  seldom  had  time  or  opportunity  to 
solve  the  general  problems. and  as  a  result  they  are  used  to  making  their 
experiments  and  trials  as  close  a  copy — usually  on  a  smaller  scale — 
of  the  real  thing  as  possible.  'I'he  results  obtained  in  this  way,  while 
they  are  applicable  to  the  i)articular  problem,  are  of  little  general 
use.  They  depend  on  many  factors.  The  researches  I  am  now 
advocating  must  be  of  a  diametrically  opposite  description.  They 
must  be  al)solutely  general,  and  the  results  must  depend  on  one 
factor  only  at  a  time,  so  that  general  laws  may  be  (established  which 
will  be  ajjplicable  to  all  si)ecial  ]irol)l(Miis. 

There  are  nuiny  other  similar  gaps  in  our  knowledge  to  which  ! 
have  not  time  to  refer  to  to-day.  I  have  tried  to  show  that  we  need 
most  of  all  a  real  kntnvledge  of  the  fundamental  properties  of 
nuiterials,  from  which  we  shall  be  able  to  deduce  their  behaviour  in 
any  coi\dition  of  service,  so  that  we  n>ay  be  able  to  compare  the 
relative  merits  of  diverse  materials  for  any  ])articular  purpose. 
Secondly,  that  we  need  a  practical  mc>tlu)d  of  cale\ilating  the  stresses 
in  i)arts  of  any  form,  so  that  concentrations  of  stress  may  be  avoided 
or  that  their  magnitudes  nuiy  l)e  known  and  allowed  for.  Thirdly, 
that  we  need  a  rational  connc'cting  link  between  the  tests  made  on 
materials  and  th(>  str(>sses  they  will  bear  in  serxice,  to  replace  the 
factor  of  safety.  Fourthly,  tiiat  we  need  a  nuitluMuatical  theory 
for  the  strength  of  anistro|)ic  materials,  of  which  timber  is  an  ex- 
treme and  important  example. 


Renovation  of  Leclanche  Porous 
Pots.  * 

IJy    W.    J.    THOKROWGOOD. 

The  Leclanche  cell  is  so  exten.slvely  used  for  telegraph,  telephone 
and  signal  circuits  on  railways  that  the  opportunity  is  open  to  effect 
economy  by  renovating  porous  pots.  The  author  describes  a 
process  which  he  has  introduced  on  the  London  and  South  Western 
Railway,  that  has  given  satisfactory  results. 

In  view  of  the  increased  cost  of  new  porous  pots  and  dry  cells  since 
1914,  it  seemed  to  the  author  that  it  might  be  economical  to  treat 
the  old  porous  pots  which  had  been  put  out  of  service  by  x\ashing, 
either  : — (1)  As  they  were,  or  (2)  by  unsealing  the  top  and  washing 
the  porous  pots  and  the  contents  separately,  and  then  reassembling. 
Neither  method  gave  very  satisfactory  results,  and  the  second  was 
costly  owing  to  the  labour  charges. 

Analysis  of  the  contents  of  the  porous  pots  supplied  to  the  Rail- 
ways  standard  specification  before  the  war  (that  had  been  in  use 
and  had  failed,  owing  to  increased  resistance  or  other  causes,  to  give 
the  ordinary  working  current)  showed  that  the  volume  of  carbon 
and  pyrolusite  (50  per  cent,  of  each)  remained  the  same,  and  the 
quantity  of  pyrolusite  (85  to  90  per  cent,  of  manganese)  was  prac- 
tically unaltered,  but  the  damp  mixture'  had  an  alkaline  reaction. 

Several  porous  pots  that  had  been  in  use  for  various  periods  and 
had  been  discarded  were  treated  with  solutions  of  Iwdrochloric  acid 
of  different  strengths  to  .see  if  the  discarded  porous  pots  could  l>e 
made  reusable.  After  several  trials  a  solution  of  one  jjart  hydro- 
chloric acid  and  live  i)arts  of  water  was  adopted  as  most  suitable, 
although  a  weaker  solution  could  be  used  and  gave  satisfactory 
results.  Six  discarded  porous  pots,  taken  at  random,  were  then 
treated  according  to  the  following  instructions  : — 

1.  A  solution  of  commercial  hydrochloric  acid  one  part  and  water 
five  parts  to  be  made  up  and  sufficient  to  be  placed  in  each  of  six 
Leclanche  glass  jars  so  that  when  a  porous  pot  stands  in  the  jar  the 
solution  comes  nearly  up  to  the  black  rim  at  top  of  pot. 

2.  The  porous  pot  to  remain  in  the  acid  solution  in  glass  cell  for 
24  hours. 

3.  Then  the  porous  j^ot  to  be  washed  and  soaked  in  clean  water 
in  Leclanche  glass  jar  for  48  hours,  the  water  being  changed  after 
24  hours  immersion. 

4.  The  cell  will  then  be  ready  for  use  in  the  ordinary  way. 

5.  The  acid  solution  described  in  (1)  can  be  used  three  or  four 
times,  as  described  in  (2),  but  new  acid  solution  should  l)e  added 
after  each  porous  pot  has  been  treated  to  make  up  for  waste  solutioi\. 

Each  of  the  six  chemically  treated  cells  were  then  joined  up  to 
three  way  repeaters,  having  300  ohms  re'sistance,  and  tested  against 
a  new  cell  of  standard  quality  for  seven  weeks. 

The  six  chemically  treated  cells  and  the  new  cells  were  then  left 
standing  for  five  and  a  half  months.  The  six  chemically  treated 
cells  were  then  joined  in  series  with  two  new  jxirous  pots  of  standard 
quality  to  form  a  battery  of  eight  cells,  which  was  put  in  service  on 
April  25,  1917,  on  an  electric  fouling  bar  circuit.  The  batt<'ry 
remained  in  service  until  October  30,  1917,  when  the  current  given 
by  the  batterv  in  the  electric  circuit  wa>-  4(X)  m.a.,  the  minimum 
current  allowed  for  lifting  the  lock.  The  battery  was  tlien  put  out 
of  servic(>.  The  voltage  of  the  two  new  cells  that  \\ere  used  for 
comparison  had  fallen  to  1-3  volts.  One  of  the  treated  cells  on  test- 
ing gave  1-3  volts,  but  the  voltage  of  the  other  five  treated  cells  had 
fallen  to  from  0-9  to  1  volt. 

It  was  iioticcd  that  the  zinc  rods  used  in  the  cells  containing  the 
chemically  treated  porous  pots  remained  freer  from  cr>stallised  salts 
and  were"  generalh-  cleaner  tiian  the  zincs  in  the  new  cells.  This 
method  has  i)een  extended,  and  up  to  March.  1919.  3.ti53  ])orous  pots 
were  treated,  and  2.(>.")0  had  been  ]mt  into  service,  so  far  with  satis- 
f actor v  res\ilts. 

.Another  economy  can  be  elVcctcd  witli  Ix-clanchc  cells  l>y  using 
the  inteiiors  of  spent  dry  cells  as  porous  pots,  and  very  successful 
results  have  been  so  obtained. 

Circuits  on  wliich  Leclanche  cells  are  used  may  be  divided  into 
important  and  uniniportant  circviits.  and  the  treated  porous  j)Ots 
can  generally  be  \ised  on  the  less  important  circuits,  .\pproxinu\tely 
95  ])er  cent,  of  the  spent  dry  cells  can  1k»  made  useful.  Loose  lead 
terminals  and  l)n)ken  earb(")n  plates  aicount  for  the  reMuaining  5 
{KM-  cent. 

The  (piestion  of  costs  natmally  arises.  It  is  found  that  one  quart 
of  hvdrochloric  acid  is  sudicient  to  treat  30  lunous  ]iots.  The 
average  total  cost  of  material  and  labour  (including  war  wage)  of 
treating  one  porous  pot  is  twoix^nce. 

*  Abstract  of  a  Paix^r  real  bcforo  the  lustitiitiou  of  llailway  Signal 
En<j:ineci"s. 
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[communicated.] 
It  has  become  a  habit  for  the  daily  press  to  attack  the  British 
Post  Office  on  account  of  the  telephone  service.  The  Post  Office 
employs  over  250,000  jiersons,  and  runs  a  number  of  intricate  and 
extensive  businesses  with  practical  immunity  from  attack  in  respect 
of  all  except  the  telephone  service.  It  is  interesting,  therefore,  to 
inquire  as  to  the  reason  for  the  present  telephone  situation,  and 
in  particular  as  to  the  qualifications  possessed  by  the  Post  Office 
for  carrying  on  a  technical  business. 

The  Growth  of  the  System. 
We  give  herewith  a  curve  which  shows  the  growth  of  the  telephone 
system  of  the  country,  and  it  will  be  seen  that  the  highest  develop- 
ment over  a  prolonged  period  occurred  between  the  points  A  and  B 
at  a  time  when  the  Post  Office  was  in  active  competition  in  London 
with  the  National  Telephone  Company.  At  about  the  point  B — 
i.e.,  in  the  year  1910 — the  effect  on  development  of  the  impending 
transfer  of  the  National  Telephone  Company's  business  to  the  State 
began  to  be  felt.  The  transfer  took  place  in  January,  1912,  and 
the  situation  had  not  readjusted  itself  before  war  broke  out  in  1914. 
The  effect  of  the  war  continued  as  far  as  the  point  C.  CD  shows 
the  actual  progress  being  made  now.  It  will  be  seen  that  the  tele- 
phone development  is  more  rapid  at  the  present  moment  than  it 
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has  ever  been,  and  it  is  estimated  that  DE  represents  on  a  conser- 
vative basis  the  probable  growth  of  the  system  during  the  next 
10  years,  at  the  end  of  which  period  the  retarded  development  BC 
will  have  been  corrected.  It  is  possible  that  the  development  may 
be  even  more  rapid  ;  but,  in  estimating  telephone  progress,  attention 
must  be  paid  to  the  fact  that  one  third  of  the  system  is  still  operated 
from  obsolete  magneto  plant  taken  over  from  the  National  Telephone 
Company,  and  that  several  installations  of  central  battery  plant 
now  in  use  are  old,  and  will  shortly  fall  due  for  renewal.  It  is  clear, 
therefore,  that  a  large  volume  of  work,  over  and  above  that  of  pui-e 
development,  will  have  to  be  carried  out  by  the  Engineering  Depart- 
ment of  the  Post  Office  and  by  telephone  equipment  manufacturers 
in  the  course  of  the  next  few  years. 

Here  and  in  America. 

Those  who  are  acquainted  with  the  telephone  situation  in  America 
will  no  doubt  expect  a  much  steeper  development  curve  than  is 
shoAvn  by  CE,  and  there  is  something  to  be  said,  within  certain  limits, 
for  anticipating  a  curve  that  shows  a  geometric  inci-ease  ;  but  it  is 
necessary  to  sound  a  warning  note  against  the  drawing  of  too  close 
a  parallel  between  American  and  British  conditions.     This  country. 


with  its  older  civilisation  and  more  settled  conditions,  containa  • 
considerable  jjroportion  of  comparatively  yK)Or  fjeople,  who  cannot 
be  expected  to  rent  a  telephone  any  more  than  they  can  Ije  expected 
to  own  an  automobile,  and,  as  long  as  that  condition  exista,  thei« 
will  be  a  great  disparity  Ijetween  the  telephones  per  cent,  of  jjopula- 
tion  in  the  two  countries.  The  comparLson  between  telephonrs  and 
automobiles  is  instructive.  In  California  there  are  20  automobiles 
per  100  of  population,  and  there  arc  in  the  United  .States  a  few  cities 
in  which  the  telephone  development  reaches  a«  high  a  figure  as  20 
per  100  of  population.  The.se  figures  are  extreme,  however,  and  the 
average  telephone  development  in  America  Is  10  telephones  per  100 
persons.  It  is  probable  that  the  natural  telephone  development 
for  this  country  in  its  present  economic  state  is  about  half  that 
figure  (i.e.,  5  per  cent,  of  the  population).  The  average  number  of 
automobiles  in  the  United  Kingdom,  including  motor  cycles,  per 
100  persons  is,  even  at  the  present  time,  as  low  as  1-6,  whereas  the 
telephone  development  stands  at  21  ;  and  it  is  well  known  that  the 
automobile  industry  has  been  stimulated  by  the  war,  whilat  the 
telephone  industry  has  been  retarded.  One  reason  for  anticipating 
a  much  lower  natural  development  of  telephones  and  automobilea 
in  the  United  Kingdom  is  the  fact  that  the  distances  between  the 
important  cities  are  in  this  countiy  very  much  shorter  than  they  are 
in  America,  and  consequently  the  postal,  telegraph  and  railway 
services  satisfy  the  average  needs  here  to  a  much  greater  eiient. 
Further,  the  number  of  people  who  cannot  afford  telephones  and 
motor  cars  is  in  this  country  a  preponderating  proportion  of  the  total 
population. 

The  Qualifications  of  the  Post  Office. 
Having  indicated  the  nature  of  the  telephone  situation,  it  is 
necessary  to  examine  the  qualifications  of  the  Post  Office  for  directing 
such  a  technical  business  as  the  telephone  service.  There  is  plenty 
of  evidence  to  show  that  the  Post  Office  has  hitherto  furnished  ampto 
capital  for  the  provision  of  new  and  additional  plant  and  an  addi- 
tional capital  sum  of  £10,000,000  was  recently  authorised.  The  En- 
gineering Department  of  the  Post  Office  is  responsible  for  the  con- 
struction and  maintenance  of  the  telegraph  and  telephone  s\-stems  of 
the  country.  In  addition  to  employing  26.000  persons,  the  Post  OflBce 
Engineering  Department  provides  a  great  volume  of  work  for  tinna 
engaged  in  the  manufacture  of  telephone  and  telegraph  rxpparatm, 
wire,  cables,  conduits,  &c.  During  the  past  financial  year  material 
of  the  value  shown  below  passed  through  the  hands  of  the  examining 
officers  of  the  Post  Office,  and  90  per  cent,  were  deliveries  in  respect 
of  purchases  from  manufacturers. 

Cable £984.000 

^Yij.p   2o3,000 

Apparatus     l,U9.0tlO 

Woodwork,  ironwork  and  miscellaneous  stores    606.000 

Total £2.992,(00 

During  the  past  year  contracts  were  placed  as  under  for  supplying 
material  in  position  ready  for  use  : — 

Laying  conduits    £306,000 

Providing,  drawing-in  and  jointing  main  cables  690,000 

Laying   conduits    and    providing.    dr\.ving-in   and 

jointing  local  area  cables      838,000 

Providing     and     installing     telephone     exchange 

apparat  us 380,000 

Providing  lifts,  heating  plant,  lighting  plant,  power 

plant  and  pneumatic  plant  48,000 

Miscellaneous  contnu-ts  ( including  wireless  plant, 

cabl?  ship  repairs,  &c.)     114,000 

Total £2.376,000 

The  single-win^  mileage  of  the  conductors,  mostly  copper,  used  In 
the  telegniph  and  telephone  systems  was,  on  March  31st  last,  nearly 
3^  million  miles,  made  up  as  follows  : — 
*  Miles. 

Aerial  wires    LOStvXIO 

Underground     ...., 2,<>83.2l»0 

Submarine 19,800 

Total 3,739,:W)0 

These  figures  will  be  sufficient  to  indicate  the  magnitude  of  the 
operations  of  the  Post  Office  Engineering  Department,  and  jierhapB 
also,  in  conjunction  with  what  follows,  will  show,  to  the  satisfaction 
of  electrical  engineers,  that  the  telephone  business  is  being  thoroughly 
developed. 
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Technical  Personnel. 

As  regards  technical  personnel,  The  Electrician  said  recently : 
"  The  Post  Office  has  great  resources  at  its  command  ;  its  engineers 
are  second  to  none  in  technical  ability,  and  imj^rovements  in  tele- 
phone Avork,  as  Ave  shall  shortly  hope  to  shoA\-,  are  going  on  satis- 
factorily." During  recent  years  representatives  of  the  British  Post 
Office  Engineering  Department  have  periodicallj-  visited  the  United 
States,  and  that  Department  is  fully  aware  of  all  the  technical 
developments  that  are  taking  place,  together  with  what  is  perhaj^s 
equally  important — the  policy,  financial  and  otherAnse,  which 
underlies  the  operation  of  the  "  Bell  "  and  "  Independent  "  tele- 
phone organisations  of  that  country-. 

Telegraph  Engineering. 
It  is,  of  course,  recognised  that  telegraph  engineering  is  the  oldest 
branch  of  ajiplied  electricity,  and  the  present  Institution  of  Elec- 
trical Engineers  Avas  founded,  as  AA-e  are  all  aAvare,  in  1871,  under  the 
title  of  the  '"  Society  of  Telegraph  Engineers."  In  the  science  and 
art  of  telegraphy,  the  premier  j^osition  of  the  British  Post  Office  has 
long  been  a  uniA^ersally  admitted  fact,  and  it  may  not  be  out  of  place 
to  quote  a  recent  interesting  pronouncement  on  the  part  of  Dr. 
Drysdale  in  an  address  on  '"  Post  War  Electro-Technics  "  in  1917. 
He  says  :  '  Telegraphy,  Avhich  is  the  oldest  of  the  electro-technical 
applications,  is  to-day  the  youngest  and  most  progressive  of  them. 
Thanks  probably  to  our  insular  position  and  great  commerce,  this 
is  a  field  in  AAhich  aa'c  may  legitimately  be  proud  of  our  record." 
There  has  been  much  public  comment  of  a  similarly  appreciative 
nature  by  comjietent  authorities. 

High-Speed  Systems. 
The  Wheatstone  high-speed  automatic  telegraph  with  automatic 
repeaters,  a  distinctive  Post  Office  system,  Avas  in  a  fully  developed 
operation  on  a  great  scale  throughout  this  country  for  almost  a 
generation  before  other  countries  had  begun  to  make  practical 
progress  beyond  the  earlier  hand-Avorked  telegraphs.  The  Hughes 
printing  system  Avas  duplexed  by  the  Post  Office,  and  in  this  form 
has  been  utilised  by  a  number  of  foreign  administrations.  Systems 
of  central  battery  telegraphs,  both  simplex  and  duplex,  Avere  in- 
vented by  Post  Office  engineers  during  recent  years,  and  the  use  of 
these  systems  has  spread  all  o\-er  the  Avorld.  One  instance  of  the 
application  of  central  battery  telegraph  Avorking — namely,  that  in 
London — involA'ed  the  design  of  a  large  intercommunication  switch- 
board, which  is  itself  a  unique  piece  of  telegraph  equipment, and  has 
no  rival  elseAvhere.  By  its  introduction  the  Avork  of  Avriting  doAvn 
and  re -transmitting  about  27,000  telegrams  per  day  Avas  saved, 
together  AA-ith  the  delay  Avhich  Avould  have  arisen  in  the  internal 
circulation  of  the  message  forms.  In  multiplex  telegraphy  the 
British  Post  Office  was  the  pioneer,  and  it  has  continued  to  set  the 
fashion  in  Avays  Avhich  haA^e  been  copied  by  America  and  many  Con- 
tinental administrations.  The  famous  French  Baudot  multiplex 
printing  telegraph  system  Avas  originally  adopted  by  the  Post  Office 
in  the  form  of  providing  four  simplex  channels  in  one  Avire.  The 
Post  Office  succeeded  in  duplexing  the  system,  and  thus  successively 
obtained  increased  channels  on  one  Avire  up  to  a  maximum  of  12. 
These  developments  proved  thoroughly  successful,  and  the  results 
obtained  Avere  so  far  in  advance  of  other  systems  then  on  the  market 
that  inventors  Avere  impelled  to  turn  their  attention  to  further 
improvements,  resulting  in  the  production  of  the  Murray  duplex 
multiplex  and  the  Western  Electric  duplex  multiplex,  both  of  which 
use  the  five  unit  code  of  the  Baudot  system,  together  with  develop- 
ments of  the  duplexing  methods  evolved  by  the  Post  Office. 

The  P.O.  AND  THE  Thermionic  Valve. 
In  connection  Avith  the  general  subject  of  machine  printing  tele- 
graphs, the  Post  Office  has  carried  out  more  trials  of  ncAv  systems, 
and  has  done  more  development  Avork  than  any  other  administration. 
Thermionic  A'ah-es  for  telegraph  purposes  have  been  devised  by 
Post  Office  engineers,  and  their  use  Avill  effect  appreciable  economies 
in  the  Avorking  of  land  lines  and  cables.  The  recent  application  of 
this  device  to  the  British-Russian  cable,  the  capifal  value  of  Avhich 
is  over  £400,000,  increased  the  speed,  and  therefore  the  ordinary 
capacity  of  the  cable,  by  60  per  cent.  In  the  early  days  the  Post 
Office  took  tlic  leading  part  in  the  application  of  secondary  cells 
to  telegraphy,  and  designed  SAvitching  and  distribution  plant  Avhich 
has  been  Avidely  copied.  Its  officers  have  also  from  time  to  time 
greatly  improved  the  design  of  primary  batteries. 

Wireless  Telegraphy. 
In  the  field  of  Avireless  tclegrajihy  the  Post  Office  Avas  among  the 
earliest  ])ioneers,  and  Avas  also  the  iirst  to  take  up  and  assist  in 
dcA^eloping  the  system  of  ]\Iarconi.     It  acquired  the  Avireless  tele- 
graph coast  stations  in  1910,  and  re-modelled  and  re-built  them  in 


1914.  It  has  made  considerable  contributions  to  the  art  of  wireless 
telegraphy,  among  Avhich  may  be  mentioned  a  loAv-power  calling 
device  of  simple  construction  and  easy  to  maintain  (this  has  worked 
satisfactorily  since  1915)  ;  an  imprOA-ed  short  range  set ;  a  high- 
frequency  instrument  for  simultaneous  measurements  of  resistance, 
capacity  and  inductance  ;  a  AA'ireless  direction  finder  not  involving 
balanced,  untuned  aerials,  and  cabling  signals  to  be  read  AA^hile 
operating  ;  a  means  for  recording  wdreless  signals  on  ordinary  tele- 
graph instruments  ;  a  special  relay  with  a  ncAv  form  of  contact 
for  repeating  AA-ireless  signals  over  land  lines.  This  relay  works  at 
100  Avords  per  minute,  AA'ith  currents  of  AAireless  magnitude.  A  relay 
of  this  type  was  installed  at  the  Post  Office  AA-ireless  station,  Stone- 
haven, and  has  repeated  wireless  signals  from  Amsterdam  OA-er  land 
lines  to  London  Avithout  manual  transmission.  During  the  war, 
officers  loaned  by  the  Post  Office  to  the  Army  have  produced  im- 
proved developments  in  A\dreless  telegraphy  as  appUed  to  military 
affairs. 

Recently  the  Post  Office  has  been  entrusted  AAith  the  provision 
of  the  AAireless  stations  for  Imperial  communications  and  the 
engineering  Avork  for  the  British  and  Egj-ptian  stations  is  AveU  in 
hand. 

Aerial  and  L'nderground  Lines. 

The  aerial  and  underground  lines  constructed  by  the  engineers  of 
the  British  Post  Office  are  second  to  none  in  efficiency  and  economy 
of  construction  and  are  frequently  referred  to  as  models  of  sound 
and  scientific  design.  Although  for  some  years  it  has  been  the 
policy  of  the  Post  Office  to  extend  its  underground  system  and  to 
reduce  the  amount  of  aerial  plant,  it  is  nevertheless  still  necessary 
to  erect  a  certain  number  of  aerial  A\-ires  to  prOAude  short  lengths, 
for  leading-in  to  subscribers'  premises,  for  extension  of  the  telegraph 
and  telephone  to  small  tOAvns  and  villages,  and  in  certain  cases  to 
provide  high  grade  transmission  trunk  lines  AAhere  the  required 
transmission  qualities  cannot  be  obtained  otherAA-ise.  During  the 
year,  AA'ork  of  this  character  accounted  for  the  erection  of  about 
13,000  poles  and  9,000  miles  of  Avire.  The  extension  of  the  under- 
ground system  Avas  being  pushed  forward  AA'ith  great  energy  prior 
to  the  outbreak  of  AA-ar.  On  January  1,  1912,  the  Ppst  Office  took 
over  from  the  National  Telephone  Company  about  3,400  miles  of 
underground  conduit  and  itself  possessed  about  2,500  miles.  In 
July  1914  the  conduit  mileage  had  been  increased  to  7,500  miles, 
and  in  the  same  short  period  the  mileage  of  underground  Avire  was 
increased  from  about  IJ  to  If  million  miles.  If  these  figures  are 
compared  AAdth  the  particulars  already  giA-en  of  the  underground 
Avire  noAV  in  use  it  aaiU  be  seen  that  the  further  increase  since  the 
end  of  the  Avar  has  been  of  a  substantial  character.  The  provision 
of  long  underground  trunk  circuits,  both  telegraph  and  telephone, 
has  j^rogressed  further  in  tliis  country  than  in  any  other.  The 
British  system  of  underground  telegraph  cables  connecting  up  the 
main  cities  of  the  country  is  quite  Avithout  a  parallel. 

It  may  be  of  interest  to  quote  an  extract  from  the  Berlin 
"  Tageblatt,"  published  after  a  scA-ere  snoAv-storm  Avliich  had  SA\'ept 
OA^er  Central  Europe  in  January  1918,  destroying  a  Aery  large 
proportion  of  the  overhead  plant.  "  OAnng  to  the  recent  almost 
complete  breakdoAvn  of  the  national  telephone  SA-stem  on  account 
of  storms,  the  German  General  Post  Office  is  considering  a  scheme 
to  place  the  entire  system  underground  after  the  Avar.  Engineers 
say  that  the  day  of  OA-erhead  telephone  AAdres  is  past."  That  is  to 
say,  that  in  1918-19  the  highly  scientific  and  efficient  CJ<^rman 
Administration  Avas  proposing  to  introduce  a  system  Avliich  had 
been  proved,  adopted  and  extensiA-ely  carried  out  by  the  British 
Post  Office  many  years  before. 

Trunk  Telephones. 
As  regards  trunk  telephones,  London  already  has  underground 
communication  Avith  Birmingham,  IJACrpool.  Brighton,  Dover, 
Reading,  Aldershot,  Canterbury,  Chatham,  Aylesbury,  Chelmsford, 
Colchester,  Farnham,  Gra\-esend.  Guildford.  Luton,  St.  Albans, 
ScA-enoaks.  Shcerness,  Slough.  Sittingbournc.  I'xbridge,  Watford, 
Walton,  Woking  and  Weybridge.  In  the  jirovinces  the  follOAAing 
schemes  are  completed  :— Liverpool  to  Ormskirk.  I'rescot,  l*reston, 
St.  Helens,  South])ort,  Warrington  and  Wigan ;  Manchester  to 
Ashton-under-Lyme.  Bolton,  Blackburn.  Biunley,  Bury,  Halifax, 
Leeds.  Liverpool,  Oldham,  Preston,  Roclidale.  Stockport.  Wigan 
and  Warrington  ;  (Glasgow  to  Edinburgh.  Kilmarnock  and  Paisley  ; 
Binuinghani  to  Chcsterlield,  Coventry.  Derby,  Dudley,  Sheffield, 
Walsali.  Wcdncsburv.  Worcester,  and  Wolverhampton  :  Lt^eds  to 
liarnslcv.  iiradford."  Castleford.  DcAvsbiny.  Halifax,  Huddei-stield. 
Hull.  Sheffield  and  Wakefield;  XcAvcastle-on-Tync  to  Durham, 
:\iiddlesborough,  North  Shields.  South  Shields,  Stockton-on-Tees 
and  Sunderland  ;  Cardiff"  to  Newport.  Pontypridd  ani  SAvansea  ; 
Sheifield  to  Chesterfield  and  Doncaster  ;  Swansea  to  Briton  Ferry, 
Llanellv.  Neath  and  Port  Talbot. 
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Telephone  Balance. 

Pcet  Office  engineers  have  recently  carried  out  an  exhaxistive 
investigation  into  the  question  of  the  electrical  balanc-e  of  circuits 
in  telephone  cahles  \nth  a  view  to  ensuring  immunity  from  cross 
talk  and  inductive  interference,  and  they  have  devised  methods  of, 
balancing  which  have  had  a  far-reaching  effect  upon  the  efficiency 
and  utility  of  telephone  cables  for  long-distance  work. 

As  will  te  gathered  from  the  figures  already  given,  the  extension 
of  the  underground  system  is  actively  and  continuously  proceeding 
and  the  work  at  the  moment  is  only  limited  by  the  inability  of 
contractors  to  deliver  the  necessary  material  with  sufficient  rapidity. 

Loading  and  Repeaters. 
The  theory  of  the  loading  of  telephone  cables  is  well  known  to 
readers  of  The  Electrician.  Loading  was  taken  up  by  the  Post 
Office  in  the  earliest  stages  of  knowledge  on  the  subject,  and  studies 
and  experiments  have  been  systematically  pursued  with  the  result 
that  the  British  telephone  system  enjoys  the  full  improvements  of 
transmission  efficiency  that  this  important  discovery  renders  possible. 
Over  8,0(X)  miles  of  telephone  circuits  have  been:  loaded.  In  the 
loading  of  deep-sea  submarine  cables  the  Post  Office  is  well  known 
to  have  been  the  pioneer  authority  and  its  ad\'ice  on  the  subject  is 
in  general  request. 

Another  development  of  modern  telephony  well  known  to  readers 
of  The  Electrician  is  the  use  of  thermionic  discharge  tubes  as 
telephone  repeaters.  It  is  known  that  the  Post  Office  was  one  of 
the  earliest  authorities,  if  not  the  earliest,  to  experiment  with 
thermionic  tubes  for  this  purpose.  Its  staff  has  from  the  first  re- 
cognised the  immense  possibilities  of  these  devices  in  extending  the 
possible  range  of  communication  and  reducing  the  necessity  for 
heavy  and  costly  line  conductors,  and  it  has  eagerly  participated  in 
their  development. 

The  actual  use  of  thermionic  repeaters  in  commercial  telephony 
is  now  very  far  advanced,  both  in  this  country  and  in  the  United 
States,  and  one  instance  illustrating  the  economy  of  line  construction 
made  possible  by  the  use  of  telephone  repeaters  is  afforded  by  the 
case  of  a  new  trunk  telephone  cable  from  London  to  the  ]\Iidlands 
and  thence  to  the  North  of  England,  which  is, now  being  manu- 
factured, and  has  line  conductors  of  one-fifth  the  weight  of  copper 
contained  in  those  required  in  the  first  lo.ng  distance  trunk  cable 
introduced  in  1913,  and  less  than  one-tenth  the  weight  of  the  aerial 
conductors  erected  for  long  distance  conversations  in  1900.  What 
this  saving  in  material  has  meant  to  the  country  during  the  war  is 
shoMii  by  the  follo\nng  example.  At  a  critical  period  of  the  war 
in  1918  it  was  urgently  necessary  to  pro\-ide  additional  telephone 
lines  between  London  and  the  British  Armies  in  France.  The 
demand  for  copper,  lead  and  other  materials  required  for  telephone 
lines  was  enormous  at  that  time,  but  by  the  use  of  the  telephone 
repeater  it  was  possible  to  provide  the  additional  Unes  with  less 
than  one  tenth  of  the  copper  previously  necessary  for  Anglo-French 
conversations. 

Telephone  repeater  stations  in  which  the  thermionic  discharge 
tube  is  exclusively  used  are  now  established  at  nine  centres  in  Great 
Britain  and  plans  are  in  course  of  preparation  for  a  large  station  at 
Leic-ester  to  permit  of  telephone  conversations  on  an  underground 
route  between  London  and  Manchester.  Plans  are  also  in  hand  for 
the  installation  of  three  other  large  repeater  stations. 

Automatic  Telephony. 

In  connection  with  the  use  of  automatic  telephone  switching 
plant,  it  should  be  stated  that  there  is  no  telephone  administration 
in  the  world  which  has  studied  tliis  subject  so  widely  and  so  enter- 
prisingly as  the  British  Post  Office.  It  has  sent  its  expert  officers 
abroad  to  every  quarter  where  information  and  demonstration  could 
be  obtained.  It  alone  has  adojjted  the  policy  of  equipping  in  actual 
service  a  series  of  comparatively  large  telephone  exchanges  which 
constitute  trial  installations  of  every  automatic  system  so  far 
invented,  which  could  be  shown  to  be  capable  of  meeting  the 
essential  conditions  obtaining  in  this  country.  It  does  not  confine  its 
energies  to  the  setting  up  of  these  trial  installations  ;  on  the  contrary, 
it  holds  first  place  in  the  actual  development  of  automatic  telephony, 
that  is  to  say  the  proportion  of  its  subscribers  who  are  already  served 
by  automatic  systems  is  greater  than  that  of  any  other  large  tele- 
phone administration  in  the  world. 

It  \\ill  be  clear  to  aU  who  give  a  moment's  thought  to  the  matter 
that  the  problem  of  automatic  telephone  intercommunication  in  a 
large  city  like  London  is  very  different  from  the  problem  of  installing 
s  witching  mechanism  in  a  small  town.  In  the  former  case  the 
public  interest  involved  is  great,  the  capital  at  stake  represents 
many  millions  of  pounds  and  ^\TOng  steps  once  taken  are  verv  costly 
and  difficult  to  retrace.  Those  who  lijht-heartedly  attack  the  Post 
Office,  for  not  having  already  provided  London  \\  ith  an  automatic 


telephone  system  can  have  Uttle  idea  of  what  is  involved.  The 
design  of  such  a  system  is  not,  as  Is  so  often  8uppo.5ed,  a  mere 
multifilication  of  uniform  parts.  There  Is  no  machine  or  set  of 
electrical  mechanism  existing  to-day  in  any  branch  of  .science  or 
indastr\'  which  can  compare  in  its  mass  of  co-ordinated  complexitv 
^\ith  the  machine  switching  system  which  must  l^e  produc-ed  in  order 
to  provide  the  London  area  with  automatic  telephones  ;  neverthe- 
less, the  Post  Office  considers  such  a  programme  to  be  practicable 
and  the  first  experimental  exchange  designed  to  meet  these  tele- 
phone conditions  will  Ije  installed  in  the  City  of  London  within  the 
course  of  the  next  few  months. 

Manual  System  not  Obsolete. 

While  the  Post  Office  has  t»een  among  the  earliest  telephone 
authorities  to  recognise  the  possibilities  of  mechanical  switching 
it  is  necessarv-  to  state  that  modern  manual  sj-stems  of  telephony 
are  not  in  any  sense  obsolete.  The  design  and  equipment  of  manual 
switchboards  has  reached  a  high  state  of  perfection,  and  telephone 
engineers  are  quite  satisfied  that  the  needs  of  large  commercial 
communities  can  be  efficiently  met  by  the  manual  s\-stem  for  many 
years  to  come.  There  can  be  no  question,  however,  that  the  human 
element  involved  in  manual  operating  affords  a  service  that  is  not 
so  good  as  that  given  by  the  automatic  s\-stem,  and  that  as  the 
telephone  system  increases  the  manual  servic-e  may  be  expected 
progressivelj-  to  deteriorate  whilst  the  same  will  not  occur  with  a 
mechanical  system  ;  to  say  nothing  of  the  economy  that  is  likely 
to  accrue  from  the  elimination  of  human  operators. 

A  recent  development  of  some  scientific  interest  that  is  being 
pursued  both  in  this  country  and  in  America  is  that  known  as 
"  wired  wireless  ''''  multiplex  telegraphy.  The  Post  Office  has  a  long 
distance  circuit  operating  on  this  system  and  the  result  of  the 
experimental  trial,  which  permits  several  conversations  to  be  held 
on  the  same  wire,  may  be  of  far  reaching  importance. 


Turbine  Steels  :  A  Research  into  their 
Mechanical  Properties.* 

By  ^V.  H.   HATFIELD,   D.Sc.   and   H.M.    DINTON,   B.S«. 

At  the  British  Electrical  and  Allied  Manufacturers"  Association 
meeting  at  Sheffield  in  May,  191S,  it  was  thojght  desirable  that 
investigations  should  be  conducted  to  determine  what  auxiliary 
tests  might  useftiUy  be  added  to  the  specification  on  turbine  steel, 
with  a  view  to  supplementing  the  information  obtainable.  A  sub- 
committee, consisting  of  Mr.  A.  D.  C.  Parsons  and  the  authors,  was 
therefore  appointed  to  carr%-  out  investigations  into  the  response 
which  commercial  forgings  made  to  the  different  forms  of  mechanical 
testing  now  in  vogue,  and  into  the  mechanical  property  of  turbine 
parts  which  had  given  satisfactory  and  unsatisfactory  service,  with 
a  view  to  eliciting  reliable  information  concerning  the  relative 
importance  of  the  diff«i-ent  values  to  be  obtained  from  the  different 
forms  of  mechanical  tests. 

After  giving  brief  details  of  the  mechanical  tests  employed  during 
the  investigations,  which  included  the  tensile  test,  torsior  test,  bend 
test,  Charpy  test,  Fremont  test,  Izod  test,  Arnold  alternating  test. 
Stanton  test,  Sankey  test,  Brinell  test  and  the  scleroscope  hardness 
test,  the  authors  state  that  they  exhaustively  examined  the  com- 
position, microstructures  and  mechanical  properties  of  two  turbine 
discs  and  two  shafts.  Three  separate  large  producers  were  re- 
sponsible for  these  forgings,  and  the  resvdts  may,  therefore,  in  some 
measure  be  taken  as  indicative  of  the  quality  of  commercial 
forcings  at  present  produced.  In  all  four  cases  the  discs  and  shafts 
ultfmately  went  into  service,  and  the  time  ^^-ill  arrive  when  their 
exact  performance  will  be  known. 

A  detailed  account  of  the  results  of  the  analyses  and  mechanical 
tests  are  given  in  the  Paper.  In  the  case  of  one  particular  shaft, 
interesting  differences  of  value  were  noticed  between  the  longitudinal, 
transverse  and  radial  tests.  A  study  of  turbine  steels  under  labora- 
torv  conditions  was  also  made,  the  results  of  which  are  included  in  a 
table  in  the  Paper  giving  a  complete  anah-sis  of  the  mechanical  tests 
made  on  the  different  samples. 

A  second  course  of  tests  was  conducted  with  the  object  of  deter- 
mining how  far  the  metal  under  examination  was  affected  by  unfair 
treatnTent.  Perhaps  the  most  important  portion  of  the  programme 
included  the  examination  of  forgings  which  had  been  successful  and 
unsuccessful  in  service.  Unfortunately,  the  authors  were  not 
well  supported  as  regards  materials  for  these  investigations,  and  had 
to  content  themselves  \%-ith  reporting  upon  one  turbine  disc  that 

*  Abstract  of  a  Paiier  rt-ad  before  the  North-East  Coast  Institution 
of  Engineers  and  Shipbuilders. 


f2 


234 


THE  ELECTRICIAN. 


August  27,  192a 


failed,  one  shaft  end  which  successfully  served  for  11  years,  and  a 
rotor  shaft  which  failed  after  three  years.  Very  comprehensive 
tests  M-ere  carried  out  on  these  parts,  and  full  details  are  given  in 
the  Paper. 

The  authors  are  now  particularly  desirous  of  obtaining  material 
from  important  parts  of  turbines  which  have  served  well  after  having 
been  thoroughly  stressed  in  service.  This  is  especially  desirable 
because  the  successful  shaft  end  mentioned  above  proved  upon 
examination  to  have  only  been  submitted  to  the  lightest  stresses, 
and  had  never  been  called  upon  to  meet  conditions  which  would 
really  test  the  reliability  of  the  material.  The  failure  of  the  turbine 
disc  was  explained  by  the  axial  tests,  and  the  rotary  shaft  certainly 
failed  owing  to  the  fact  that  the  steel  was  unduly  contaminated  by 
slag  inclusions,  and  hence  obtained  only  low  results  in  ductility  in 
the  tangential  and  radial  directions. 

The  general  conclusions  arrived  at  as  a  result  of  the  investigations 
indicate  that  the  commercial  forgings  have  displayed  their  pro- 
perties clearly  in  the  various  mechanical  tests  performed.  A  rela- 
tively small  selection  from  the  tests  available  is  generally  sufficient 
to  indicate  the  quality  of  the  material,  but  the  effect  of  varying 
amounts  of  forging  on  the  properties  is  not  yet  sufficiently  defined. 
A  difficult}-  in  making  the  tangential  and  radial  tests  is  that  the 
position  of  the  test  piece — that  is,  its  distance  from  the  axis  of  the 
forging — may  seriously  affect  the  result.  The  tests  generally 
indicate  that  commercial  forgings  are  of  moderately  good  quality 
steel,  but  that  the  qualities  which  can  be  induced  in  small  masses 
are  not  obtained,  nor  are  they  to  be  expected  in  large  masses. 
Turbine  parts  which  have  given  satisfactory  service  as  compared 
with  those  which  had  not  suggest  that  design  may  be  a  factor  of 
greater  importance  than  the  quality  of  the  steel.  A  shaft  which 
served  successfully  for  1 1  years,  compared  with  another  which  failed 
after  three  years,  was  superior  in  ductility.  Since,  however,  the 
former  shaft  was  only  lightly  stressed  in  use,  this  cannot  be  con- 
sidered as  leading  to  any  definite  conclusion.  As  regards  the 
indications  of  the  various  mechanical  tests  on  the  forgings  and 
turbine  parts  investigated,  it  can  safely  be  said  that  the  tensile 
test  gives  a  good  indication  of  the  quality  of  the  material,  though 
perhaps  not  sufficient  for  absolute  reliance.  The  difference  between 
ductility  longitudinally  and  transversely  is  generally  shown  up 
in  the  value  for  elongation  or  reduction  of  area,  while  the  maximum 
stress  reached  indicates  the  condition  of  hardness  or  stiffness. 
While  neither  of  these  figures  is  directly  useful  in  design,  they  con- 
stitute definite  guides  as  to  the  condition  of  the  material.  The 
quantities  which  are  of  more  importance  for  purposes  of  design, 
such  as  true  elastic  limit,  modulus  of  elasticity,  &c.,  associated  with 
a  given  maximum  stress  and  elongation,  can  be  found  by  indepen- 
dent tests  for  the  various  materials  used  ;  but  are  not  necessary  for 
routine  tests,  which  have  for  their  object  to  discover  whether  the 
material  is  up  to  the  standard  of  quality  desired..  The  Izod  test  is 
of  little  advantage  in  large  turbine  forgings  on  account  of  its  lack 
of  sensitiveness.  It  may  be  usefully  retained  in  some  cases  of 
nickel-chrome  steel  forgings  as  a  check  on  heat  treatment.  As 
regards  auxiliary  tests,  one  form  of  test  might  be  introduced  to 
check  the  conclusions  drawn  from  the  tensile  test  as  to  reliability, 
and  might  be  selected  from  the  torsion,  Stanton,  Arnold  or  Sankey 
tests.  These  are  of  more  direct  utility  than  any  of  the  notched 
bar  tests,  such  as  Izod,  Charpy  or  Fremont.  All  these  tests  indicate 
clearly  if  the  material  is  really  brittle,  and  are  sufficiently  sensitive 
to  bring  out  the  differences  between  longitudinal  and  transverse 
directions  in  forging.  The  Stanton  test  probably  approaches  the 
nearest  stress  likely  to  be  obtained  in  practice  where  design  or 
accident  introduces  undesirable  features,  such  as  sudden  changes 
of  cross-section,  sharp  right  angle  corners  and  the  effect  of  a  blow. 
Experimental  work  enables  the  authors  to  recommend  the  Sankey 
test  for  much  more  attc  ntion  from  engineers. 


Reviews. 


Woolwich  Borough  Council  has  decided  upon  a  policy  of  extending 
its  electricity  works  .so  as  to  increase  the  capacity  of  th*  generating  plant 
from  lO.CidO  to  2(),(,()0  or  25,010  k\v.  The  Electricity  Comniissioners 
are  anxious  that  the  Council  .should  develoi)  the  undertaking  and 
offer  to  grant  maximum  jjcriods  for  the  repayment  of  loans,  and  to  per- 
mit the  caj/italisation  of  interest  for  three  years,  which  ought  to  cover 
the  time  taken  to  complete  the  i)roj)osed  exti-nsions;  the  Electricity 
Committee  is  of  o])ini()n  that  the  success  of  the  undertaking  depends  on 
extended  output  in  <)i(l(>r  to  keep  the  ])rice  of  sui)ply  reasonable  owing 
to  rising  costs  caused  hv  incrcasetl  wages  and  salaries  and  the  higher 
price  of  coal.  It  tluid\s  it  a  matter  for  congratulation  that  the  Woolwich 
station  had  been  selected  by  the  Coininissioiiers  for  extension  to  meet 
the  needs  of  Woolwich  and  adjacent  areas.  'I'herefore  the  Committee 
recommend  that  extensions  be  carried  out  at  an  a])proxinuite  cost  of 
£200,000,  that  nuiins  extensions  neces.sary  to  meet  the  f\n-ther  demand 
required  be  carried  out  at  a  cost  not  exceeding  £30,000,  that  vacant  land 
on  the  south  side  of  New-street  be  acquired  to  complete  the  extensions. 


•Modern  Illuminants  and   Illuminating  Engineering.    By    L. 

Gaster  and  J.  S.  Dow.     2nd  Edition.     (London:   Sir  Isaac  Pitman, 
&  Sons.)     Pp.  XV.  +  490.     21s.  net. 

That  it  has  been  so  soon  found  desirable  to  issue  a  second 
edition  of  Gaster  &  Dow's  excellent  book  is  evidence  of  the- 
rapid  growth  of  interest  in  the  science  and  the  art  of  artificial 
lighting.  As  pointed  out  by  the  authors,  the  only  marked 
change  made  in  the  new  edition  is  the  addition  of  two  chapters, 
titled  "  Lighting  in  War  Time,"  and  "  Searchlights  and  other 
Appliances  for  the  Projection  of  Light." 

In  order  to  avoid  making  the  book  too  bulky,  the  scope  of 
the  text  is  restricted  to  main  principles,  and  highly  technical 
and  controversial  subjects  whilst  adequately  dealt  with  are 
not  developed  in  detail.  But  while  thus  arranged  to  provide  for- 
the  general  reader,  the  book  has  been  made  of  value  to  the 
expert,  not  only  by  the  addition  of  an  extensive  bibliography 
(Appendix),  but  also  by  giving  numerous  references  throughout 
the  text  to  original  Papers,  periodicals  and  to  other  books. 

Illustrations  and  diagrams  are  plentiful,  and  often  serve  to 
give  information  without  having  recourse  to  a  long  description 
in  the  text.  In  view  of  this  it  is  unfortunate  that  in  one  or  two 
cases  the  descriptive  printing  on  the  diagrams  is  in  such  small 
type  that  it  is  difficult  to  read.  This  defect  was  emphasised  in 
our  review  copy  by  poor  reproduction,  some  letters  being 
entirely  missing.  " 

The  authors  have  a  note  on  page  206  pointing  out  that  the 
term  "  candle-power  "  is  frequently  wrongly  used  instead  of 
the  more  correct  "  candles."  They  also  point  out  that  for 
convenience  the  wrong  term  is  retained  in  some  chapters  in 
the  book.  It  is  thought  that  the  continual  use  of  the  term 
"  w^atts  per  candle-power  "  cannot,  however,  be  defended  on 
the  ground  of  convenience.  "  Candle-power  "  is  the  name  of  a. 
quality  that  is  associated  with  any  source  of  light,  viz.,  its 
intensity  ;  and  "  candles  "  is  the  name  of  the  unit  in  which 
this  quality  is  measured.  Thus  we  say  a  room  has  a  "'  length  " 
(quality)  of  12  ft.  (unit),  and  similarly  a  light  has  a  "  candle- 
power  "  of  30  candles. 

Only  one  printing  error  has  been  noticed,  viz.  :  the  word 
"  ten  "  instead  of  "  two  "  in  the  first  line  of  page  223. 

B.   F.   DUDDING. 

Precis     d' Electricity     Theorique.       By   Leon   Bloch.    (Parish 

Gauthier-Villars  et  Cie.)     Pp.  vi.-|-476.     30  fr. 

In  the  book  under  notice  it  has  apparently  been  the  aim. 
of  Prof.  Bloch  to  present  a  theoretical  treatnu>nt  of  electTicity 
in  as  succinct  a  form  as  possible.  The  work,  therefore,  gives  a 
logical  chain  of  facts,  definitions  and  principles,  rather  than 
a  description  of  experimental  applications. 

Titles  often  convey  little  real  idea  of  the  type  of  treatment 
employed  in  a  book,  and  it  is  well,  perhaps,  to  state  at  once 
that  a  really  good  mathematical  knowledge  is  osseittial  to  the 
reading  of  the  present  volume.  There  are  in  all  15  chapters,, 
and,  starting  from  a  consideration  of  the  laws  of  electrostatics,, 
magnetism  and  electromagnetism  in  the  early  chapters,  the- 
author  takes  us  through"  the  mathematical  theory  of  the 
propagation  of  waves,  and  the  electromagnetic  theory  of  lights, 
to  the  electrodvnamics  of  bodies  in  motion,  and  the  optics  of 
bodies  in  motion,  in  the  last  chapters.  In  presenting  the 
equations  of  the  electrodynamics  of  bodies  in  motion,  the 
author  thus  takes  the  reader  right  up  to  tlie  threshold  of  the 
most  recent  speculations  on  the  physics  of  the  electron  and  of 
gravitation,  and  also  gives  an  introduction  to  the  study  of. 
relativity.  The  reader  is  referred  to  the  various  classical 
treatises  for  a  detailed  analysis  of  the  laws  of  electromagnetism 
and  their  consequences,  the  author  having  aimed  simply  at 
establish ina  these  laws  in  an  order  conforming  with  modern 
physics.  On  the  score  of  brevity  the  author  has,  from  the, 
earliest  chapters,  extensively  used  vector  notation  and  formulae 
and  some  further  idea  of  tlie  nature  of  the  treatment  emloyed 
can  be  gathered  from  the  fact  that  there  are  only  18  diagrams 
in  the  wliole  169  pages. 

This  book  is  undoubtedly  of  value  to  the  honours  physics 
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student  and  to  the  mathematical  physicist  generally,  forming 
as  it  does  a  complete,  yet  concise,  mathematical  treatment  of 
modern  electrical  theory.  In  common  with  many  Continental 
publications,  the  book  as  is.sued  is  provided  with  paper  covers  ; 
otherwise  the  printing  and  "  get-up  "  of  the  book  are  admirable. 

A.  E.G. 

Shorter    Notices. 

A  Plain  Guide  to  Investment  and  Finance-  ByT.  E.  Young,  B.A. 
(London:  Maedonald  &  Evan.s.)  l'[).  xii.  +  324.  7s.  Od.  net. 
This  book  has  now  run  into  its  third  edition  and  is  revised  and  en- 
larged, so  it  has  evidently  proved  useful  to  investors  in  the  past.  It 
has  been  brought  up-to-date  with  a  chapter  on  the  effect  of  the  war 
on  British  finance  and  commerce.  To  the  small  investor,  and, 
indeed  to  anyone  who  wants  to  have  an  inteUigent  idea  of  the  theory 
of  investment  in  general,  the  book  can  be  heartily  recommended. 
The  advice  is  plain  and  practical.  The  most  practical  chapters  are 
those  of  Part  I.  which  covers  "  Hints  to  Investors,"  the  "  How," 
"  When  "  and  '•  What  "  to  select.  Part  II.  is  "An  Exposition  of 
Finance,"  and  although  necessarily  more  theoretical  in  treatment, 
i3  indispensable  to  anyone  who  wants  to  find  his  way  intelligently 
through  the  intricacies  and  technicalities  of  the  money  market  and 
financing  generally.  We  notice  one  bit  of  sage  advice  which  may 
come  in  appositely  in  the  near  future  for  those  whose  investing 
activities  turn  in  the  direction  of  the  electric  supply  industry.  It 
runs,  "  Never,  whether  dealing  with  bodies  of  men  (governments, 
boards  or  corporations),  or  individuals,  forget  that  character  is  as 
essential  as  financial  position."  The  advice  sounds  trite  enough, 
perhaps,  but  if  electric  supply  investments  are  going  to  secure  a 
reputation  for  trustworthiness  it  will  only  be  by  investors  rigidly 
applying  such  rules  and  so  eliminating  the  "  unfit  "  at  the  start. 

Electric  Lighting  in  the  Ilome.  By  L.  Gastbr  and  J.  S.  Dow. 
(London:   Sir  Isaac  Pitman  &  Sons.)     Pp.31.     6d.net. 

This  booklet  is  written  by  the  well-known  authors  of  the  more 
comprehensive  treatise  "  Modern  lUuminants  and  Illuminating 
Engineering."  They  describe  in  a  few  pages  how  the  worst  features 
of  bad  lighting  may  be  avoided  without  sacrificing  individuality  of 
taste  and  without  involving  high  cost.  It  will  be  of  particular 
value  to  non-technical  persons,  and  will  enable  them  to  estimate  the 
yearly  cost  of  any  proposed  instillation. 

In  connection  with  cost  it  is  thought  that  a  word  of  warning  should 
be  given  that  in  some  localities  the  cost  per  unit  may  be  very  con- 
siderably higher  than  that  stated.  The  authors  indicate  sixpence 
per  unit  as  tlie  likely  cost,  whereas  some  suburban  companies  have 
already  intimated  that  the  price  in  the  future  will  be  tenpence. 


Gorrespon  d  ence. 


A  METHOD  OF  AMPLIFYING  ELECTRICAL 
VARIATIONS  OF  LOW  FREQUENCY. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  the  13th  instant,  Dr.  Eccles  and  Mr. 
Jordan  describe  a  method  of  am[)lifying  electrical  low-fre- 
quency variations  by  the  use  of  a  subsidiarv  high-frequency 
oscillation.  As  we  have  recently  been  carrying  out  some 
experiments  of  a  different  character,  which  also  emphasise 
the  utility  of  this  method,  it  is  perhaps  worth  while  to  com- 
municate one  of  our  preliminary  results.  A  self-excited 
triode  high-frequency  generator  can  be  used  as  a  very  efficient 
low-frequency  amplifier,  the  low-frequency  voltage  a)nplifica- 
tion  factor  under  such  conditions  being  quite  different  from 
the  natural  factor  of  the  tube.  Thus  it  has  been  possible  to 
produce  a  voltage  amplification  of  40  with  a  tube  possessing 
a  natural  factor  of  10.  The  circuits  we  used  are  different  from 
those  described  by  the  above-mentioned  authors,  but  have  one 
principle  in  common— the  use  of  a  subsidiary  high-frequency 
oscillation. — We  are  &c., 

Cavendish  Laboratory,  E.  V.  Appleton. 

Cambridge,  Aug. 20."  Mary  Taylor. 


PAYMENT  FOR  EXPERIENCE. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  As  a  believer  in  Trade  Unions,  I  am  much  interested 
in  the  letter  under  the  above  heading,  signed  by  ''  Enquirer,"' 
and  in  answer  to  your  request  for  your  readers'  views  I  have 


much  pleasure  in  informing  you  that  chiefs  of  technical  depart- 
ments should  assimilate  the  knowledge  between  them-selvea 
as  to  the  correct  rate  of  wages  that  they  should  expect  for 
their  position. 

I  am  pleased  to  say  that  the  directors  of  my  company  are 
sufficiently  up  to  date  to  pay  a  reasonable  remuneration  for 
work  done,  and  that  my  salary,  which  pre-war  was  £3^X),  plus 
10  per  cent,  of  the  profits,  is  to-day  between  the  figure  that 
your  correspondent  gives,  plus  10  per  cent,  of  the  profits. 
You  will  notice  that  our  manufacturers  come  under  item  1  of 
your  correspondent's  schedule,  that  is,  switchgear,  meters,  &c., 
and  I  should  be  only  too  pleased  if  this  letter  should  assi.st 
those  who  are  in  a  similar  po.sition  as  a  lever  to  better  their 
salaries  should  they  be  below  these  figures.  At  the  same  time, 
I  should  always  be  pleased  to  give  them  privately  a  proof  of 
the  above  if  it  would  assist  them  in  any  way.     I  am,  Ac, 

J.  Delebecque. 

Walsall,  Aug.  20,  192  J. 

P.S. — I  do  not  think  there  is  any  need  for  you  to  put  this 
letter  under  a  nom  de  plume,  unless  you  think  it  advisable. 

[Neither  do  we— Ed.  E.] 


The  Industrial    League    and  Council. 

The  most  difficult  and  trying  period  of  the  year  for  an  organisatioa 
such  as  the  Industrial  League  and  Council,  which  is  seeking  to  improve 
the  relationship  between  employers  and  employed,  is,  without  doubt, 
the  three  mid-summer  months  when  the  attentions  of  all  are  focussed  on 
holidays.  Then  preparations  are  being  made  in  every  home  for  a  visit 
to  the  favourite  seaside  or  inland  resort,  and,  for  the  time  being,  the 
ordinary  everyday  troubles  of  life  are  almost  entirely,  if  not  altogether 
forgotten.  Yet,  withal,  the  Industrial  League  has  not  abated  its  excellent 
propaganda  work.  It  is  ever  alive  to  grasp  opportunities  afforded  it  to 
procreate  the  ideals  for  which  it  stands,  and  eloquent  indication  of  the 
progress  made  is  apparent  in  this  month's  publication  of  the  Industrial 
League  and  Council  Journal.  Week-end  conferences  have  been  a  feature 
of  the  organisation's  activities.  At  Cloughton,  near  Scarborough,  the 
Yorkshire  centre  of  the  League  organised  and  held  quite  a  formidable 
gathering,  while  similar  functions  promoted  by  the  Head  Office  have  been 
held  at  the  residence  of  IMr.  E.  J.  P.  Benn,  C.B.E.  (of  Messrs.  Benn  Bros.), 
at  O.xted,  and  the  residence  of  Sir  Samuel  Waring  at  Footscray  Place, 
Kent.  Each  of  these  functions,  while,  socially  prodding  a  thoroughly 
enjoyable  week-end  to  all  the  participants,  were  productive  of  earnest 
and  searching  inquiry  into,  and  debate  of  industrial  problems  of  the  day. 
The  conferences  were  attended  by  employers,  employees  and  trade  union 
representatives,  each  of  whom  voiced  their  opinions  without  restraint. 
The  general  outcome  has  been  that  all  have  obtained  a  deeper  knowledge 
of  the  motives  which  actuate  "  the  other  side."  Incidentially,  the 
employers  and  trade  unionists  alike  have  come  to  appreciate  the  real 
educative  value  of  thes.-  conferences,  and  the  Industrial  League  has 
gained  a  wider  sphere  of  mflueuce  and  usefulness  accordingly.  Reports 
of  two  of  the  recent  conferences  are  given  in  this  issue  of  the  Journal. 

It  is  announced  that  as  the  outcome  of  the  recent  conference  between 
representatives  of  the  National  Alliance  of  Employers  and  Employed 
and  the  Industrial  League  and  Council  it  has  been  agreed  to  recommend 
the  amalgamation  of  both  bodies.  The  Joint  Executives  will  meet 
shortly  to  consider  the  report  and  to  work  out  the  details.  There  will 
then  be  created,  it  is  claimed,  the  most  influential  body  of  employers  and 
employed  that  has  ever  existed  in  any  country.  The  main  object  to  be 
pursued  will  be  the  bringing  together  of  Capital  and  Labour  with  a  view 
to  the  avoidance  of  labour  troubles,  the  joint  consideration  of  matters 
appertaining  to  their  industries  and  ^leneral  industrial  welfare. 


Legal  Intelligence. 


Workmen's  Compensation. 

At  the  Rugby  County  Court  last  week.  Mrs.  Edith  May  Chamberlain 
sought  to  recover  £300  from  the  British  Thomson-Houston  Company 
as  compensation  for  her  husband's  death  in  the  course  of  his  work. 
It  appeared  that  Chamberlain  fell  from  a  crane  upon  which  he  wivs 
engaged  at  the  company's  works  in  Jmie  last,  and  died  three  days  later 
from  the  effects  of  the  injuries. 

For  the  company,  it  was  argued  that  as  the  man  fell  in  stepping  from 
one  crane  to  another  hy  means  of  a  girder,  instead  of  using  the  ladders 
provided  for  the  purpose,  the  claim  coidd  not  succeed.  The  practice 
was  on»»  that  wivs  quite  contrary  to  the  intention  of  the  company. 

For  .Mi-s.  Chamberlain,  attention  was  directed  to  the  absence  of  any 
dctinite  instruction  by  the  company  in  regard  to  the  matter,  and  evidence 
was  called  to  show  that  the  practice  was  coimuonly  indulged  in  by  crane 

drivei-s.  ■     ^,       n\        k 

Aftcrhearingtheevidence,  the  Judge  gave  judgment  m  Airs.  (.liamDer- 

laiu's  favour  for  the  full  amount,  with  costs. 
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Electricity  Commissioners'  Work. 

The  first  annual  Report  of  the  Ministry  of  Transport  respecting  the 
applications  to  and  proceedings  of  the  Ministry  under  the  Electricity 
(Supply)  Acts,  1882  to  1919,  has  been  issued.  The  introduction  deals 
with  matters  which  are  now  ancient  history  to  our  readers,  such  as  the 
enactment  of  the  Electricity  (Supply)  Act  of  1919,  the  appointment 
of  the  Electricity  Commissioners,  &c. 

We  learn  that  the  four  applications  for  provisional  orders  (for  Aber- 
sychan,  Havant,  Panteg  and  Saint  Mellons)  which  were  made  subsequent 
to  the  date  of  the  last  report  have  been  transferred  to  the  Electricity 
Commissioners  for  consideration  ;  that  for  Havant  has  been  refused  and 
the  others  are  still  under  consideration.  Between  the  date  of  the  last 
report  and  the  transfer  of  the  powers  and  duties  under  the  Electric 
Lighting  Acts  to  the  Ministry  consent  was  given  to  the  erection  of 
generating  stations  at  Portrush  and  Stroud  ;  25  "  fringe  "  orders  were 
issued,  and  an  extension  of  time  was  granted  in  regard  to  12  Acts  and 
Orders,  while  73  Orders  were  made  modifying  the  charges  under  special 
Acts  and  Provisional  Orders.  In  22  cases  consents  have  been  given  to 
the  placing  of  electric  lines  above  ground  ;  the  transfer  of  the  War- 
minster Order  of  1914  to  the  Warminster  Electric  Supply  Company,  Ltd., 
was  approved  ;  and  notices  under  sec.  4  of  the  Electric  Lighting  Act, 
1888,  were  served  on  seven  owners  of  non-statutory  undertakings 
Work  of  the  Commis;ioneks. 
Dealing  with  the  work  of  the  Electricity  Commissioners,  it  is  pointed 
out  that  a  preliminary  survey  of  the  present  and  prospective  electrical 
requirements  of  the  greater  part  of  the  country  has  been  made,  and  at 
the  date  of  the  Report  six  districts  had  been  provisionally  determined, 
while  in  four  other  cases  the  districts  will  be  determined  very  shortly, 
A  number  of  applications  for  consent  to  establish  new  or  to  extend 
existing  stations  were  received.  The  Commissioners  found  that  in  the 
majority  of  the  applications  a  good  case  had  been  made  out.  Before 
giving  formal  or  provisional  consent,  the  Commissioners  satisfied  them- 
selves that  the  need  was  urgent,  that  the  proposals  were  technically  sound 
and  that  there  was  no  economical  alternative  source  of  supply  at  the 
moment  or  in  the  immediate  future.  Special  reference  is  made  to  the 
applications  of  Manchester  Corporation  to  construct  a  station  at  Barton 
having  an  initial  capacity  of  50,000  kw.,  with  the  possibility  of  ultimate 
extension  to  150,CC0  kw.  ;  of  Leicester  Corporation  to  construct  a  station 
of  10,000  kw.,  with  the  possibility  of  extension  to  50,000  kw.  ;  of  Not- 
tingham Corporation  to  construct  a  station  of  40,000  kw.,  with  the  pos- 
sibility of  extension  to  240,CC0  kw.,  and  of  the  Derbyshire  and  Notting- 
hamshire Electric  Power  Company  to  construct  at  Colwick  a  station 
of  3O,0CO  kw.,  with  the  possibility  of  extension  to  120,000  kw.  The 
Commissioners  have  sanctioned  the  applications  of  Manchester  and 
Leicester  Corporations,  and  an  inquiry  has  been  made  into  the  others. 
Three  other  undertakers  have  apijlied  for  consent  to  the  establishment 
of  new  generating  stations,  and  the  applications  are  still  under  con- 
sideration. In  one  case  the  proposed  initial  capacity  is  66,0(0  kw.,  -with 
the  possibility  of  extension  to  200,000  kw.;  in  another  case  it  is  45,000  kw. 
and  in  the  third  case  the  capacity  has  not  yet  been  decided  upon. 

With  regard  to  extensions  of  existing  generating  stations,  the  policy 
of  the  Commissioners  in  dealing  with  the  aj^plications,  which  for  the  most 
part  relate  to  plant  only  and  not  buildings,  has  been  governed  by  the 
following  considerations  :  («)  The  necessity  of  facilitating  the  develop- 
ment of  the  electrical  industry  in  any  district ;  (b)  the  effect  of  any  given 
extension  upon  the  ultimate  development  of  electricity  supjjjy  in  the 
district ;  and  (r)  the  undesirability  of  extending  a  badly  placed  station 
in  one  district  when  a  better  situated  station  in  an  adjacent  district 
could  be  exteneded  and  thus  enabled  to  assist  the  first-named  station. 

The  Commissioners  have  in  a  few  cases  had  submitted  to  them  pro- 
posals in  regard  to  the  establishment  of  new  private  generating  stations. 
In  accordance  with  the  powers  vested  in  them  by  sec.  11  of  the  Elec- 
tricity (Supply)  Act,  1919,  the  Commissioners  have  in  certain  cases 
prescribed  regulations  as  to  the  type  of  current,  frequency  and  pressure 
to  be  used  with  a  view  to  the  standardisation  of  electricity  supply  in  the 
districts  concerned.  The  Commissioners  have  ajDproved  arrangements 
for  mutual  assistance  being  entered  into  between  Bristol  Corporation 
and  the  Keynsham  Electric  Light  &  Power  Company,  and  between  the 
Corporations  of  Nelson  and  Colne. 

Loan  Applications. 
Under  sec.  20  of  the  Act  of  1919  it  devolves  upon  the  Commissioners 
to  sanction  borrowing  by  local  authorities  for  the  supply  of  electricity. 
The  Act  require."  the  Commissioners  in  exercising  the  powers  placed  ui)on 
them  to  act  in  consultation  with  the  former  sanctioning  authorities,  and 
a  j)rovisi()iial  arraiigeiuciit  has  been  entered  into  wherfeby  consultatit)ii 
is  limited  to  cases  in  which  tiie  luidcrtaking  involves  a  charge  on  the  local 
rate,  or  where  the  ])ro])osed  expenditure  is  likely  to  involve  such  a  charge, 
and  in  the  Administrative  County  of  London  in  certain  other  sjjecial  cases. 
The  Commissioners  have  given  careful  consideration  to  the  periods 
which  should  bo  allowed  for  the  repayment  of  loans  raised,  and 
they  have  provisionally  fixed  a  scale  of  maximum  periods  which, 
in  their  opinion,  arc  within  th(^  estimated  life  of  the  various  assets  forming 
part  of  an  electricity  undertaking.  During  tlu>  j)eri()d  eiuling  .June  2() 
the  (Jommi.ssioners  had  had  under  I'onsideration  227  apj)lii'atious  for 
sanction  to  borrowing  by  local  authorities,  and  a  list  of  formal  sanctions 
to  57  authorities  is  given.  The  total  of  the  loans  is  £2,127,'.  :!5, 
including  £1,863.405  for  England  and  £2()3,830  for  Scotland. 

The  Commissioners  have  authorised  certain  undertakers  to  subscribe 
to  the  funds  of  the  Incorporated  Municipal  Electrical  Association,  British 
Engineering  Standards  Association  and  the  Electrical  Development 
Association.     Draft  rules  of  procedure  with  respect  to  applii-ations  for 


special  orders  under  the  1919  Act  have  been  prepared,  and  23  Orders 
have  been  made  under  sec.  6  of  the  Electric  Lighting  Act,  1909,  permitting 
the  undertakers  to  supply  electricity  to  certain  specified  premises  outside 
their  area  of  supply.  Orders  have  been  made  in  19  cases  for  an  increase 
of  the  statutory  charges  for  electricity  supply.  An  extension  of  time 
for  carrying  out  their  statutory  duties  has  been  allowed  in  five  cases,, 
and  17  consente  have  been  given  to  the  use  of  overhead  wires.  On 
March  23,  1920,  an  Order  was  made  for  the  cesser  of  the  powers  of  the 
Gloucestershire  Electric  Power  Company  under  the  1902  Act. 


Kynoch's    Electric    Furnaces. 

Messrs.  Kynoch,  Ltd.,  the  well-known  ammunition  manufacturers 
and  engineers,  are  now  making  electric  furnaces  of  the  resistance 
type  which  they  claim  have  many  advantages  over  the  ordinary  gas 
muffles.  These  furnaces  are  of  the  vertical  tubular  type,  an 
example  of  which  is  given  in  our  illustration.  The  particular 
furnace  shown  is  designed  for  hardening  and  aniiealing  screw 
gauges,  flat  gauges  and  small  delicate  tools  or  machine  parts 
and  for  the  experimental  heat  treatment  of  various  non-ferrous  metals 
and  alloys,  and  other  similar  industrial  purposes.  In  its  operation  the 
temperature  can  be  regulated  from  100  to  1,000  °C.,  and  a  great  con- 
sideration is  the  tilting  arrangement  which  enables  the  furnace  to  be 
used  either  vertically  or  hortizontally.  A  patent  water-sealing  arrange- 
ment with  a  gas  inlet  is  provided  for  the  passage  of  coal  gas  or  any 
neutral  gas,  so  that  it  is  possible  to  heat  steel  or  other  metals  in  a  neutral 
atmosphere  and  to  quench  it  in  water,  oil   or  other  media  as  may  bo 


Kynoch's  5  in.  by  24  ix.  Fcrxace. 

necessitated  by  the  conditions  of  its  future  use.  The  furna<^e  illustrated 
is  comparatively  jmall,  but  we  understand  that  Messrs.  Kynoch  are 
also  making  this  type  of  furnace  in  any  size  to  suit  special  requirements 
and  have  already  installed  them  in  sizes  up  to  30  ft.  long. 

Another  interesting  application  of  electric  heating  to  industrial  work 
is  the  oil-tempering  bath  made  by  tiiis  firm.  This  consists  of  an  oil  tank 
of  sheet  iron  filled  with  a  specially  prepared  oil  with  a  flash  point  of  nob 
less  than  350°C.  The  tank  is  fitted  into  a  IxhI  containing  the  patent 
heating  elements,  the  heat  from  which  is  uniformly  distributed  to  the 
oil  tanks  and  can  be  adjusted  for  dilTerent  temperatures.  This  bath  is 
u.sed  for  tempering  tool  steel  and  gauges  v>f  every  descrijjtion.  A  some- 
what similar  ])rinciple  is  used  in  the  electric  salt  bath  furnaces  made  by 
the  firm,  while  other  si)ecialities  are  the  electric  rectangular  bench 
furnace,  and  laboratory  c>)mbustion  furnaces  of  both  horizontal  and 
vertical  types. 

As  Messrs.  Kynoch  truly  point  out.  it  has  for  many  years  Iven 
recognised  in  the  engineering  world  that  one  of  the  most  essential  and 
useful  instruments  which  could  he  utilised  in  the  modern  workshop  or 
laboratory  is  a  perfect  (>lectric  furnace.  The  essentials  of  such  a  furnace 
arc  that  it  must  be  built  so  that  not  only  can  the  temperature  lx>  regu- 
lated at  will  but  that  the  rcquiixnl  temperatun>  may  lx>  maintained  for 
any  lengtli  of  time.  Experiments  conducted  in  Messrs.  Kynoch 
electrical  and  jihysical  laboratories  have  given  them  extremely  satis- 
factory results  in  this  field,  and  the  exiiericnce  thus  obtained  has  been 
applied  in  the  design  and  construction  of  the  funuu-es  we  have  just 
described,  and,  as  experience  show  s.  w  ith  a  considerable  degree  of  success. 
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The   "M.P."    Welding   Set. 

In  recent  issues  of  Thk  Electkk  ian  we  have  f;iven  descriptions  of 
various  types  of  apparatus  now  on  the  market  which  have  been  designed 
for  carrying  out  electric  welding.  Some  interesting  plant  is  also  made  for 
providing  tlie  necessary  current  for  carrying  out  this  work  in  cases 
where  this  cannot  be  obtained  from  the  public  supply  mains  or  from  the 
works  generating  station.  Among  this  jilant  is  a  set  recently  designed 
by  Mr.  H.  Pollock  and  known  as  the  "  M.P."  welding  set,  of  which  we 
give  some  details  below. 

This  set,  which  can  be  driven  either  by  a  petrol  engine,  as  illustrated, 
or  by  a  motor  consists  of  a  dynamo  designed  upon  an  accumulative 
compound  liasis  with  special  interi)()les  so  arranged  as  to  damp  down  any 
tendency  towards  the  hunting  which  takes  place  when  the  arc  is  struck 


View  of  the  Petrol-driven  "  M.P."  Welding  Set. 

when  an  ordinary  compound  machine  is  employed.  As  is  well  known, 
the  greater  number  of  the  welding  machines  now  on  the  market  are 
designed  on  the  constant  watt  system,  but  this  is  in  many  ways  un- 
suitable from  the  welding  point  of  view,  as  owing  to  the  violent  fluctua- 
tions of  the  voltage,  due  to  the  varying  length  of  the  arc,  carbon  may  be 
introduced  into  the  weld  and  bad  work,  therefore,  obtained.  We  are 
informed  that  welds  carried  out  with  the  "'  M.P."  machine  have  been 
subsequently  tested  and  show  an  increased  tensile  strength  of  something 
like  20  to  25  per  cent,  over  those  effected  by  the  ordinary  methods. 


Industrial  Disputes. 

Strikes  and  industrial  disputes  continue  to  be  the  order  of  the  day,  and 
at  present  the  various  branches  of  the  engineering  industry  are  the 
I^rincipal  sufferers.  An  ugly  situation  has  arisen  out  of  the  strike  of 
electricians  at  Messrs.  Cammell,  Laird  &  Co. 'a  works  at  Penistone,  and 
unless  the  E.T.U.  modifies  its  attitude  there  may  be  a  lock-out  in  the 
engineering  industry  which  will  cause  an  immense  amount  of  damage 
and  inflict  great  hardship  on  many  innocent  men  and  women.  The 
origin  of  the  dispute  is  due  to  the  appointment  of  a  workman,  a  member 
of  the  E.T.U.,  to  the  position  of  foreman.  On  his  appointment  he  ceased 
to  be  a  member  of  the  Union;  the  latter  then  asked  the  firm  to  insist  on 
his  continuing  his  membership,  or  if  he  refused  to  dismiss  him.  The 
firm  refused  to  do  either,  and  a  strike  which  has  now  lasted  six  weeks 
ensued.  The  dispute  has  now  been  taken  up  by  the  Engineering  and 
National  Employers'  Federation,  and  it  is  to  be  treated  on  national 
lines.  About  a  fortnight  ago  the  Federation  threatened  a  general  lock- 
out of  their  employees  who  belong  to  the  E.T.U.,  but  action  was  deferred 
pending  a  conference  between  the  parties.  The  conference  was  held  in 
London  last  week,  and  failed  to  reach  a  settlement.  Negotiations  are 
still  proceeding  and  there  are  still  hopes  of  a  settlement.  Some  of  the 
others  unions  indirectly  concerned  are  not  in  accord  with  the  E.T.U. , 
whose  attitude  has  been  condemnetl  by  some  of  the  men's  leaders.  A 
lock-out  of  the  electricians  would,  it  is  estimated,  quickly  affect  half-a 
million  members  of  the  Engineering  Union,  a  hundred  thousand  members 
of  the  Iron  and  Steel  Trades  Confederation,  and  at  least  a  quarter  of  a 
million  members  of  the  General  Workers'  Federation. 

The  municipal  life  of  Cardiff  has  been  badly  disorganised  this  week 
by  a  general  strike  of  civic  emi)loyees  who  have  come  out  in  sympathy 
with  the  men  engaged  in  repairing  the  tramways.  At  present  the  con- 
ductors and  drivers  of  the  tram  cars,  the  men  employed  at  the  power 
station,  waterwork  employees,  grave  diggers,seavengers,  &c.,  in-  all 
between  3,000  and  4000  men,  are  involved.  It  is  unfortunate  that  the 
visit  of  the  British  Association  members  takes  place  this  week  as 
means  of  local  transport  will  be  very  limited  owing  to  the  strike.  The 
Roath  power  station  is  being  operated  by  officials  and  by  some  volun- 
teers, and  the  sujiply  of  current  is  being  maintained. 

It  is  a  pleasure  to  be  able  to  record  the  settlement  of 'one  strike.  After 
being  out  for  nine  daj's  the  Southami'Ton  Tramway  Dispute  has  been 
settled.  The  Council  has  agreed  to  refer  the  case  of  the  dismissed  con- 
ductor to  the  Joint  Industrial  Council  and  the  men  resumed  work  on 
Tuesday. 

A  tentative  settlement  has  been  reached  in  the  strike  of  electric 
CABLE  jointers  employed  by  the  Corporations  of  Liverpool,  Bootle, 
Birkenhead  and  Wallasey.  "The  men  returned  to  work  on  Monday  and 
the  matter  in  dispute  has  been  referred  to  arbitration  by  a  committee  of 
the  Whitley  Council. 


Commercial     Topics. 

A  Brazilian  Telephone  Concession. 

The  British  Chamber  of  Commerce  of  Sao  Paulo  and  .Southern  Brazil 
reports  that  the  Govern.mext  of  the  .State  of  Alaooas  proposefl  to 
install  a  complete  telephone  system,  and  it  is  suggested  that  interested 
firms  should  .send  their  representative.s  to  Alagoas  to  study  their  re- 
quirements on  the  spot  unless  they  have  agents  in  the  dLstrict.  The 
Cit/  of  Maceio  is  excluded  and  the  concessionaires  m'l^t  undertake  to 
connect  at  least  12  municipalities  within  two  years  after  the  signing  of 
the  contract,  and  the  remaining  municipalities  within  a  further  period 
of  two  years.  The  raa.ximum  j^eriod  of  the  concession  will  be  25  years. 
The  Governor  is  empowered  to  permit  the  concessionaires  to  utilisa 
waterfalls  for  the  generation  of  electric  energy  and  to  give  authority  to 
import  material  free  of  duty.  Before  becoming  effective,  any  contract 
must  be  submitted  to  the  State  Legislature  for  their  approval.  The 
official  decree  (in  Portuguese)  may  be  seen  at  the  Dejjartment  of  Overseas 
Trade,  35,  Old  Queen-street,  S.W.  1. 

*         *         *         * 

"Urgent"  Telegrams. 

We  think  that  the  Association  of  British  Chambers  of  Commerce  i3 
justified  in  its  protest  to  the  Postmaster-General  against  the  introduction 
of  urgent  telegrams  for  countries  in  Europe  at  three  times  the  ordinary 
rate,  but  with  priority  of  treatment.  In  the  opinion  of  the  As.sociation 
the  tendency  to  give  special  treatment  to  such  telegrams  is  wrong  in 
principle.  Unless  some  special  method  is  adopted  to  deal  with  "  urgent ' 
foreign  telegrams  more  rapidly  than  at  present,  the  object  for  which  the 
increased  charge  is  ostensibly  made  will  be  defeated,  for  in  a  short  time 
all  or  nearly  all  messages  will  be  marked  ""  urgent,"'  owing  to  the  fear  of 
senders  that  if  they  are  not  thus  marked  they  will  be  delayed.  Unless 
some  noteworthy  improvement  in  the  speed  of  transmission  takes  place, 
the  public  will  thus  be  paying  additional  charges  for  a  service  which  doea 
not  warrant  them.  Not  only  is  the  system  of  treating  telegrams  harmful 
in  itself,  but  it  creates  a  dangerous  precedent  which  might  be  followed 
in  many  other  of  the  public  services.  The  considered  opinion  of  the 
Association  is  that  the  system  of  preferential  treatment  to  foreign  tele- 
grams in  return  for  increased  payment  should  be  abolished,  and  that 
messages  should  be  transmitted  in  the  order  in  which  they  are  received. 


Trade  Advertising  in  Canada. 

In  a  report  on  advertising  in  Canada  H.M.  Senior  Trade  Commissioner 
at  Montreal  (Quebec)  points  out  that  in  developing  the  sale  of  British  goods 
in  Canada  and  Xewioundland  there  is  an  increasing  tendency  to  adopt 
American  methods  of  advertising  and  salesmanship.  This  Americanisation 
is  apparent  in  the  wording  and  lay-out  of  advertisements,  and  in  other 
ways.  In  Canada  manufacturers  depend  for  the  sale  of  their  goods  much 
more  largely  on  advertising  than  on  salesmen,  and  the  main  method 
of  advertising  is  undoubtedly  the  press.  It  is  pointed  out  that  though 
United  Kingdom  manufacturers  are  carrj-ing  out  a  much  more  vigorous 
advertising  campaign  in  Canada  and  Newfoundland  than  formerly,  a 
good  deal  of  the  money  spent  is  wasted  through  the  use  of  wrong  copy, 
or  unsuitable  media.  For  instance,  the  price  of  any  article  in  the  English 
currency  conveys  nothing  to  the  average  Canadian  householder,  and  the 
article  must  be  readily  obtainable  in  the  district  by  potential  users. 

In  framing  a  successful  advertisement  for  the  Canadian  press,  it  is 
necessary  for  the  copy  Triter  to  have  a  knowledge  of  local  conditions,  as 
v/ell  as  to  know  whicn  pa^KTs  will  reach  the  classes  of  purchasers  he 
wishes  to  influence.  It  is  stated  that  advertising  is  such  a  very  big 
factor  in  Canada  in  obtaining  business  under  present  conditions,  that 
it  seems  practically  essential,  if  British  manufacturers  an.  to  obtain  a 
substantial  share  of  the  demand  in  many  lines,  for  them  to  advertise 
much  more  extensively  than  in  the  past. 


Swiss  Water-Power  Development. 

In  a  report  by  the  -\cting  Commercial  Secretary  to  H.M.  Legation 
at  Berne  it  is  stated  that  there  are  ever  Iti.OOO  electric  supply  under- 
takings in  Switzerland.  Eleetrica'  energy  is  used  extensively  for  electric 
licThting,  industrial  power,  electrooheinieal  and  electrometallurgical 
I)urposes,  for  electric  traction  and  for  electric  heating  and  cooking. 
Rivers  duch  as  the  Rhine.  -\are.  Reus  and  tne  Limmet  have  at  various 
poi!its  been  dammed  at  their  full  bivadth.  and  the  water  used  for  the 
generation  of  electric  power.  -A.  recent  innovation  is  the  tapping  of 
mountain  lakes  (Kloenthal  and  Ritom),  and  the  artificial  creation  of  laket 
for  power  production  by  damming  up  whole  valleys.  Before  the  war 
the  Swiss  power  stations  had  altogether  at  their  disposal  more  _than 
520.000  H.r..  taken  at  a  yearly  average,  the  maximum  being  887,000 
and  the  minimum  345.00o'  Tlie  eivction  of  electric  power  stations  was 
delaved  owing  to  the  war.  but.  in  spite  of  the  unprecedenteil  rise  in  the 
cost' of  labour  and  materials,  great  progivss  is  now  being  made,  as  the 
shortage  of  coal  makes  the  enaction  of  further  power  stations  a  matter 
of  un'ent  necessity.  The  amount  of  wator-uower  immeiliately  available 
in  Switzerland  is  estimated  at  I.ISO.OOO  h.p.  Of  this  amount  the  elec- 
trification of  the  railways  will  requiiv  245.000  h.p.  ;  but  it  is  estimated 
that  hydro-electric  power  stations  could  be  built  to  produce  8.tXXt.000  h.p. 
The  power  needed  in  Switzerland  during  1014  wa^  estimated  to  have 
been  less  than  one-fourth  of  this  amount.  The  shortage  of  coal  has  been 
bitterly  felt,  particularly  in  wmter.  with  the  result  that  there  is  now  a 
tremendous  demand  for  "electric  current,  not  only  for  power  and  hghtmg. 
but  also  for  heatins  i>urposes  and  f  ir  cooking,  &c.,  in  private  houses  as 
well  as  in  public  institutions. 
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Electricity  Supply. 


Ince  Urban  Council  has  applied  for  authority  to  borrow  £9,000  for 
electric  punipiag  plant  at  the  Golborne  station. 

Authority  to  borrow  £20,CC0  for  mains  and  services  and  £12,000  for 
meters  has  been  obtained  by  iiiiiKENHEAD  Corporation. 

Sanction  to  a  loan  of  £12,100  for  electric  supply  extensions  has  been 
received  bj'  Dartford  Urban  Council. 

A  Bum  ot  £4,000  is  to  be  spent  by  Shrewsbury  Council  on  new  mains 
and  services. 

Ali  ers'hot  Urban  Council  has  received  sanction  to  a  loan  of  £7,000 
for  new  feeder  cables. 

Chorley  Rural  Council  has  been  notified  that  the  National  Electric 
Supply  Company  proposes  to  construct  a  new  Generating  Station 
NKAK  Preston.     Chorley  is  in  the  Mid-Lanes,  electricity  area. 

For  the  past  year  there  was  a  profit  of  £3,000  on  the  Hove  Corporation 
electricity  undertaking,  but  owing  to  increased  capital  charges  and  the 
higher  price  of  coal  it  will  be  necessary  to  increase  the  charge  to  con- 
sumeiB. 

Owing  to  the  increase  in  the  cost  of  generation  Shrewsbury  Town 
Council  has  increased  the  charges  for  electrical  energy  for  all  purposes 
from  80  to  100  per  cent,  over  pre-war  rates.  For  the  year  ended  March  31 
there  was  a  net  profit  of  £713  13s.  8d.  on  the  electricity  department. 

Gravesend  Electricity  Committee  objects  to  being  included  in  area 
No.  10  (London  and  Home  Counties)  for  Industrial  Council  purposes, 
and  the  Town  Clerk  is  in  communication  with  the  Ministry  of  Labour 
and  the  National  Industrial  Council  for  the  Electricity  Supply  Industry 
on  the  subject. 

Walthamstow  Urban  Council  propose  to  put  down  a  5,000  kw.  turbo- 
alternator,  two  water-tube  boilers,  and  cooling  towers,  induced  draught 
plant,  &c.,  at  the  electricity  works.  The  Council  are  recommended  to 
instal  electric  light  in  the  houses  to  be  erected  on  the  Higham  Hill  and 
Forest-road  sites. 

Skegness  Urban  Council  has  received  a  report  from  Mr.  C.  H.  Wording- 
ham  on  the  proposal  to  erect  electric  supply  works.  The  estimated  cost 
of  a  scheme  is  put  at  £44,000,  and  consideration  of  the  matter  has  been 
deferred.  It  is  probable  that  a  private  company  will  undertake  the  work, 
as  some  of  the  members  are  opposed  to  municipal  works. 

The  salary  of  the  electrical  engineer  to  Mexbokough  Urban  Council 
(Mr.  J.  B.  Feltham)  has  been  increased  to  £500  a  year,  though  the  scale 
figure  is  £600.  The  Electricity  Commissioners  have  intimated  that  they 
think  it  would  be  a  mistake  to  extend  the  existing  electricity  works,  as 
a  bulk  supply  from  other  undertakers  would  be  more  satisfactory. 

Owing  to  the  increased  costof  coal  and  wages  Bexhill  Electricity  Com- 
mittee has  applied  to  the  Electricity  Commissioners  for  authority  to 
increase  the  existing  statutory  charge  for  electric  current  to  a  maximum 
of  Is.  i)er  unit.  It  is  thought  that  it  will  be  sufficient  to  charge  lOd.  a 
unit  for  light  and  3d.  for  power  in  order  to  balance  accounts. 

The  inclusion  in  the  Mid-Lancashire  Electricity  Area  of  Burnley 
and  other  authorities  in  North-east  Lancashire  is  regarded  by  the  latter 
as  a  mistake,  and  they  are  appealing  against  the  proposal.  It  is  con- 
sidered that  an  authority  having  jurisdiction  in  North-east  Lancashire 
only  would  be  more  economical  and  efficient  than  the  one  proposed; 
No  further  extensions  of  mains  will  be  made  at  Burnley  until  adequate 
generating  plant  is  available. 

Chester  Electricity  Departments  accounts  for  the  year  ended 
March  25  show  receipts  £35,893  (compared  with  £27,512  in  previous 
year),  working  and  general  expenses  £25,087  (£16,750),  and  gross  profit 
£10,805  (£10,762).  Interest  on  loans  required  £4,859,  sinking  fund 
£4,787  and  bank  interest  and  commission  £82,  and  the  net  profit  was 
£1,076.  Total  maximum  supply  demanded  was  1,764  kw.  Costs  per 
unit  sold,  inclusive  of  capital  charget,  were  l-607d.  (l-262d.).  Units 
generated  were  4,213,205  and  sold  3,093,613  (2,718,891). 

The  revenue  of  the  West  Ham  Electricity  Department  for  the  j^ear 
ended  March  31  was  £380,013  (compared  with  £253,914  in  previous  year)  ; 
working  and  general  expenses  were  £310,777  (£227,312),  gross  profit 
being  £69,236  (£26,602).  Interest  required  £28,051  (£25,421),  and  repay 
ment  of  principal  £26,834  (£2(),  156),  leaving  a  net  profit  of  £14,350  (against 
a  deficit  of  £24,975).  Costs  i)er  unit  sold,  including  capital  charges  but 
e-:cluding  public  lighting,  were  l-90d.  (l-59d.)  ;  fuel  used  per  unit -sold 
was  4-53  lbs.  (4-67  lbs.),  and  the  average  cost  of  fuel  was  38/11-76  (31/0-4) 
per  ton.  Maximum  load  was  12,850  kw.  (11,450  kw.),  and  load  factor 
36-9  (38-10)  per  cent.  Units  generated  were  49,701,886  (45,750,()81 ),  and 
sold  41,628,476  (38,216,253). 

Complaints  arc  still  being  received  from  Birmingham  manufacturers 
concerning  the  difficulty  of  obtaining  a  supply  of  electric  (Vxirrent.  In  an 
official  ccijlanation  of  the  jxwition.  Mr.  E.  j".  .Jennings,  secretary  of  the 
electric  sujjply  dci)artm(>nt,  ]).)ints  out  that  the  department  "has  ex- 
perienced delay  in  putting  down  new  generating  jjlant.  The  moulders' 
strike  put  them  hack  live  months,  and  more  recently  shortage  of  building 
labour  added  to  the  difficulty.  Recently  it  was  found  necessary  to  place 
restrictions  on  certain  ])()\ver  users,  owing  to  the  breakdown  of  two  large 
machines  a  few  weeks  ago.  One  of  those  machines  would  be  back  in 
commission  in  a  fortnight's  tinu>.  when  the  position  would  be  somewhat 
eased.  The  second  machine  could  not  be  installed  again  under  10  weeks. 
The  only  consumers  to  whom  it  had  been  found  necessary  to  limit  su])])iies 
were  those  who  contracted  for  a  night  sui)ply  only,  and  who  had  hitherto 
been  allowed  unrestricted  su])])lics,  or  those  who  signed  an  unchMtakins; 
not  to  make  use  of  the  suj)]>ly  during  any  ])ortion  of  the  day  in  which  the 
department  might  find  it  necessary  to  curtail  outj)ut.  For  the  present, 
the  department  could  not  accept  ap])lications  for  new  supplies. 


Electric   Traction. 

In  order  to  provide  work  for  ex-service  men,  Liverpool  Tramways 
Committee  propose  to  construct  a  big  central  car  works  on  the  Edge-lane 

estate. 

One  effect  of  the  engineers'  ban  on  overtime  is  that  some  Towns  in 
Lancashire  will  be  without  week-end  tramcars.  On  the  15th  and  the 
22nd  inst.  there  were  no  cars  runnng  in  Burnley.  The  cars  are  overhauled 
nightly  ready  for  the  following  day,  but  the  men  refused  to  overhaul 
the  cars  on  the  Saturday,  and  consequently  they  could  not  run  on  the 
f  allowing  day. 

In  spite  of  the  recent  increase  of  fares  the  Leeds  Corporation  Tram- 
ways department  is  still  losing  money.  From  July  1  to  July  28  there 
was  a  net  deficit  of  £4,418,  the  revenue  having  been  £78,958  and  the 
expenditure  £83,376.  The  deficit  per  car  mile  was  l-35d.,  and  the 
average  deficit  per  day  £158.  There  was  a  decrease  of  3  per  cent,  in  the 
number  of  tickets  issued  compared  with  the  corresponding  period  of 
last  year.  For  the  period  from  April  1  to  July  28  the  revenue  was 
£320,620,  and  the  expenditure  £347,745,  leaving  a  deficit  of  £27,125,  or 
an  average  of  £228  per  day. 

We  are  not  surprised  that  the  London  County  Council,  at  the  special 
meeting  on  Tuesday,  rejected  the  proposal  to  abolish  the  mid-day  two 
penny  all-the-way  fares  on  their  tramways.  The  system  was  only  intro- 
duced as  an  experiment  on  March  30  last,  but  according  to  Mr.  H.  H. 
Gordon  100,000  more  passengers  were  recently  carried  during  a  period 
of  five  days  than  in  the  corresponding  period  under  the  old  fares.  It  may 
be  that  the  twopenny  fare  is  too  generous,  but  it  must  be  remembered 
that  the  tramway  traffic  is  very  light  between  10  a.m.  and  4  p.m.  ;  the 
Council  must  give  a  service  between  these  hours,  and  as  the  cars  can 
carry  more  than  the  ordinary  traffic  during  this  period  any  reasonable 
scheme  for  increasing  the  traffic  and  the  revenue  is  legitimate.  We 
agree  with  Mr.  Gordon  and  Mr.  J.  M.  Gatti  that  the  cheap  mid-day  fares 
are  logically  right  and  financially  sound.  The  two-penny  fares  improved 
the  load  curve  and  they  should  not  be  abolished  without  full  consideration 
and  for  very  good  reasons.  We  have  no  objection — nay,  we  should  be 
I^leased,  to  see  the  Underground  Railway  group  in  a  satisfactorj-  financial 
position,  but  we  do  not  quite  appreciate  the  action  of  the  Transport 
Minister  in  the  matter,  nor  his  desire  to  rush  through  a  complicated 
question  at  a  special  meeting  of  the  Council  in  the  middle  of  the  holidays. 

The  Ministry  of  Transport  have  made  an  order  authorising  the 
Council  to  increase  their  fares,  but  the  Council  will  not  put  this  into 
force  before  Sept.  26.  The  Underground  group  of  undertakings  contended 
that  that  arrangement  would  lead  to  a  postponement  of  the  introduction 
of  their  new  scale,  and  the  Ministry  of  Transport  «ent  to  the  Council 
a  letter,  in  which  Sir  E.  Geddes's  great  concern  at  the  difficulty  thus 
created  was  expressed.  The  Council  are  authorised  to  fix  sections  of 
about  f of  a  mile,  and  charge  fares  which  shall  not  be  in  excess  of  the 
following,  and  in  no  case  shall  exceed  by  100  per  cent,  the  statutory 
maximum  charges  :  Not  exceeding  one  section,  Id.  ;  not  exceeding  two 
sections,  l.'d.  ;  three  sections,  2d.;  five  sections,  3d.  ;  and  not  exceed- 
ing eight  sections,  4d.  For  workmen's  return  tickets  the  fares  are  :  Not 
exceeding  three  sections,  2d.  ;  six  sections,  4d.  ;  and  exceeding  six 
sections,  6d.  In  their  report  the  Highways  Committee  stated  that  it 
would  take  a  period  of  three  or  four  weeks  before  new  tickets  could  be 
printed,  and  the  necessary  arrangements  could  be  made  with  the  extra 
metropolitan  authorities  with  whom  the  Council  has  through  running 
agreements.  They  are  therefore  of  opinion  that  the  revision  of  fares  on 
the  Council  tramways  should  not  take  place  before  Sept.  26.  The  Com- 
mittee were  further  of  opinion  that  the  Council  were  not  in  a  position 
to  agree  with  the  suggestion  of  the  omnibus  companies  that  the  initial 
minimum  fare  should  be  IJd.,  and  that  no  difficulty  would  arise  in 
settling  the  new  stage  points.  If  the  omnibus  companies  agreed  that 
the  initial  ordinary  fare  in  London  should  be  Id.  instead  of  l.\d.,  they 
might  agree  to  suspend  the  practice  of  charging  a  cheap  fare  between 
10  and  4  o'clock. 

The  question  of  granting  a  seven  days'  holiday  with  pay  to  the  skilled 
employees  of  the  tramways  department  and  electricity  works  came 
before  the  Sunderland  Corporation  on  the  ISth  inst.  in  the  form  of  a 
recommendation  by  a  Special  Committee  to  give  the  holiday. 

Councillor  R.  Baxter,  speaking  in  favour  of  the  concessions,  said  they 
should  see  that  their  employees  were  fairly  treated  and  cited  other 
tramway  undertakings  which  granted  holidays.  At  Bradford  the 
em])loyees  got  12  days  holiday  with  pay.  in  Wakefield  they  got  a  week's 
holiday,  also  at  Hutldcrsfield,  Halifax,  Manchester.  Sheffield.  Binning- 
ham.  South  Shields  and  Newcastle  similar  concessions  wcn»  given. 
Among  the  electricity  works  giving  similar  privileges  were  those  of  the 
Cleveland  and  Durham  Electric  Power,  the  Newcastle  District  Lighting, 
and  Newcastle  Klectric  Supply  companies.  Middlesbrough.  Darlington, 
Tynemouth,  South  Shields,  Stockton  and  Hartlepool  Corporations. 

Re])lying  to  the  discussion,  Aid.  G.  New  said  at  the  last  meeting  of 
the  Council  he  rciiresented  a  unanimous  Tramways  Commit  tee  determined 
to  refuse  the  demand.  Of  over  300  undertakings  in  the  country,  about 
a  dozen  had  been  mentioned  as  giving  a  holiday.  Public  opinion  had 
been  brought  to  bear  upon  them,  and  it  had  Ihhmi  stated  that  if  they 
did  not  fail  in  with  the  mens"  demands  something  would  happen.  They 
were  out  to  combat  that  kind  of  i)rocedure.  It  had  been  saitl  that  the 
tramways  and  electricity  departments  were  jirofit -making  undertakings 
but  that  was  a  moot  point.  He  heard  that  West  Ham  had  given  £.38.000 
out  of  the  rates  for  the  relief  of  the  tramways,  and  before  anything  like 
that  happened  at  Svmderland  they  would  dispose  of  the  'ramways  to  a 
company.    By  34  votes  to  13  it  was  then  decided  not  to  grant  the  holiday. 
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Imperial  and  Foreign  Notes. 

BoWEN  (Queensland)  Council   has  adopted  a  scheme  for  electricity 

.-supply,  prepared  by  Mr.  W.  G.  CounsuU. 

The  Australian  Institute  of  Science  &  Industry  has  issued  a  standard 

•SPECIFICATION  FOR  STEEL  for  structural  purposes,  and  it  is  stated  that 

-specifications  for  steel  for  railway  and  tramway  rails  and  fishplates  will 
be  published  shortly. 

The  Electrolytic  Zinc  Company,  Risdon,  Tasmania,  intend  to  com- 
mence the  production  of  electrolytic  alkali  and  chlorine,  in  addition 
to  electrolytic  zinc,  of  which  over  100  tons  a  week  are  produced  at  the 

-company's  works. 

The  report  of  the  Electrical  Traders'  &  Contractors'  Association 
OF  Victoria  states  that  the  Association  had  recommended  that  the 
licensing  of  wiremen  should  be  compulsory.  The  Electricity  Com- 
missioners had  stated  that  fresh  legislation  would  be  necessary  to  bring 
such  compulsion  into  force. 

It  is  now  reported  that,  owing  to  the  shortage  of  coal  and  fuel  oil  in 

•  certain  parts  of  Canada,  the  Canadian  Pacific  Railway  Company  has 
taken  steps  to  adopt  electric  traction  on  British  Columbia  lines.  The 
Bonnington  Falls  plant  of  the  West  Kootenay  Power  &  Light  Company 
will  supply  energy  for  the  railway  between  Kootenay  Lake  and  Simil- 
kameen,  and  it  is  possible  that  a  transmission  line  may  be  run  up  the 
Arrow  Lakes  to  the  main  line.  The  company  are  installing  hydro-electric 
plants  at  the  Donald  Canyon  on  the  Columbia  River,  four  miles  below 
Donald,  and  at  Surprise  Rapids  on  the  same  stream,  25  miles  below  its 
junction  with  the  Beaver  River.  It  is  considered  likely  that  similar 
plants  will  be  erected  at  Death  Rapids,  on  the  Columbia  River  ;  at 
Adams  River  on  Shuswap  Lake  ;  and  on  the  Thompson  and  Eraser 
Rivers.  These  plants  would  be  sufficient  to  afford  power  for  the  elec- 
trification of  the  entire  main  line  system  in  British  Columbia. 


According  to  reports  from  Moscow,  the  first  electric  train  built  in 
Russia  has  been  completed  by  the  Baltic  Works.  The  train  is  designed 
ior  a  speed  of  31  miles  an  hour. 

At  the  recent  meeting  of  the  Bilbao-Santander  Railway  Company 
it  was  announced  that  the  work  of  electrifying  the  line  would  be  com- 
menced at  once. 

The  construction  of  an  electric  railway  from  a  Black  Sea  port  to  Kars, 
Alaguesa,  Djoulfa  and  Tabriz  is  projected.  The  line,  which  would  tap 
rich  coal  and  salt  mines  and  pass  through  a  fertile  zone,  would  reduce 
the  route  to  Persia  by  250  versts. 

The  big  new  radio-telegraph  station  at  Croix  d'Hins,  near  Bordeaux, 
which  has  been  designated  the  "  Lafayette  "  station,  which  is  equipped 
■on  the  Poulsen  system,  exchanged  messages  with  America  on  the  21st 
inst.  The  station  has  eight  towers  790  ft.  in  height,  and  has  a  radius 
of  20,000  km.  (about  12,400  miles). 

It  is  pleasant  to  be  able  to  record  the  industrial  progress  of  Belgium 
and  its  rapid  recovery  from  the  ravages  of  war.  The  directors  of  the 
Ateliers  de  Constructions  Electriques  de  Charleroi  report  that, 
although  no  orders  of  importance  were  booked  until  the  end  of  May,  the 
value  of  the  orders  received  in  the  whole  of  1919  was  45,454,000f.,  and 
the  present  year  promised  to  be  still  more  favourable.  The  year's  profit 
was  2,546,000f.,  but  after  deducting  the  loss  of  2,.337,000f.  incurred  in  the 
years  1915  to  1918  the  sum  of  209,000f.  was  carried  forward. 

It  is  announced  that  a  working  agreement  has  been  made  by  the 
American  Telephone  and  Telegraph  and  the  General  Electric 
Companies  for  the  mutual  use  of  all  patents  and  scientific  secrets.  At 
present  the  Genral  Electric  Company  is  associated  with  the  Radio  Cor- 
poration. According  to  Mr.  H.  B.  Thayer,  president  of  the  General 
Electric  Company,  the  world  system  of  the  Radio  universal  service  and 
the  Bell  system  "will  now  be  brought  into  harmonious  relations  which  will 
facilitate  the  use  by  the  public  of  wireless  linked  up  with  the  telephone. 
The  service  is  to  be  extended  to  shij)s  at  sea,  Europe  and  foreign  countries. 
The  arrangements  will  also  make  it  possible  for  several  conversations  to 
take  place  on  the  same  wire  simultaneoush'. 

According  to  "  The  Times  "  Trade  Supplement,  the  schemes  for  adopt- 
ing Electric  Traction  on  the  Belgian  Railways  have  been  delayed 
because  the  Government  considered  the  tenders  submitted  by  Belgian 
firms  too  high.  It  then  invited  foreign  contractors  to  quote  for  the 
conversion  of  the  Antwerp-Brussels  line,  but  could  not  obtain  any  firm 
offers.  Before  the  war  the  house  of  Empain  quoted  23,000,0U0f.  for 
electrifying  the  road.  New  proposals  have  recently  been  made  by 
Belgium  firms  for  the  supply  of  motor  coaches.  The  State  Railways 
Administration  intends  ordering,  in  the  first  instance,  42  coaches  (nine 
consisting  of  first,  second  and  third  class  compartments,  nine  of  first 
and  second,  and  24  of  third  class  only.  The  "  La  Brugeoise  "  Com- 
pany has  quoted  315,000f.  for  the  first-named  type  of  coach,  and  the 
"  Dyle  et  Bacalan  "  Company  305,000f.  for  the  third  class  coaches. 

According  to  a  statement  recently  made  by  Prof.  Lomonossow,  head 
of  the  Russian  Traffic  Department,  5,000  locomotives  are  wanted  in 
Russia,  and  they  will  have  to  be  t)btained  from  America  and  Germany. 
German  prices  are  considered  too  high,  and  the  Soviet  Government  may, 
therefore,  be  compelled  to  offer  the  orders  to  Canada.  The  Government 
are  con-  sidering  plans  for  three  hydro-electric  stations.  The  first 
will  be  on  the  River  Svir,  which  connects  Lakes  Ladoga  and  Onega, 
the  second  on  the  Riv^er  Volkhov,  and  the  third  north  of  the  Black 
^ea  on  tJie  Dnieper,  between  Ekaterinenburg  a"nd  .\lexandrovsk.  There 
is  a  shortage  of  water  turbines,  and  America,  Germany  "and  Sweden 
are  looked  to  for  the  supply  of  these  machines. 


Miscellaneous. 

The  Merchant  Shipping  (VV'irele.ss  Telegraphy)  Act,  1919,  and  the 
rules  made  thereunder  will  come  into  operation  on  Wedntjsday  next 
An  abstract  of  these  rules  appeared  in  a  recent  is-sue  of  The  Electeiciax. 

We  regret  to  learn  that  .Mr.  Henry  B.  Sayers.  second  son  of  .Mr.  Henry 
M.  Sayers,  M.I.E.E.,  died  at  his  father's  house  at  .Streatham  on  Ant:.  23 
in  his  29th  year.  He  has  recently  been  on  the  staff  of  Alloy  Welding 
Proci  sses,  Ltd.,  and  collaborated  with  Major  J.  Caldwell  in  a  Paper  on 
Electric  Arc  Welding  presented  to  the  I.C.E.  last  year. 

In  an  article  on  the  Wild  Barfield  Electric  Furnaces,  which  appeared 
on  page  212  of  last  week's  issue,  we  regret  that  the  footlinea  to  Figs.  1 
and  2  were  interchanged,  and  that  our  original  Fig.  2,  should  have  shown 
the  W.B.  radiating  furnace  equipment,  and  this  has  an  output  of  36  lb. 
per  hour,  and  not  30  lb.  per  hour,  as  stated. 

A  youth  named  Walter  Eckersley,  who  was  engaged  in  repair  work 
on  the  signal  lines  alongside  the  electric  lines  of  the  L.  &  Y.  Railway 
Company  between  Manchester  and  Bur}',  received  an  electric  shock  on 
the  19th  inst.  through  a  signal  wire  coming  in  contact  with  the  conductor 
rail.  The  youth  was  badly  burned,  and  he  died  at  the  Manchester  Royal 
Infirmary  the  same  evening. 

The  scope  and  effect  of  the  Rent  Restriction  Act,  1920,  is  set  oat 
clearly  and  succintly  in  a  little  work  just  published  by  Messrs.  Oliver  4 
Boyd,  of  Edinburgh  and  London.  Parts  of  the  Act  are  very  obscure, 
and  will  need  judicial  interpretation,  but  the  present  work,  which  is  in  its 
fifth  edition,  and  incorporates  the  effects  of  all  decisions  of  the  Courts 
to  date,  is  written  in  simple  language,  and  seems  as  clear  and  accurate  as 
any  of  the  popular  guides  we  have  seen.     It  is  published  at  2s.  net. 

A  new  London  Telephone  Exchange,  to  be  known  a?  the  Langham, 
is  being  erected,  and  a  number  of  the  subscribers  in  the  .Majiair  exchange 
area  will  be  transferred  to  it  in  three  or  four  months"  time.  The  new 
exchange  will  be  at  first  limited  to  about  2,000  subscribers,  and  will  begin 
at  the  number  1,000,  as  it  is  hoped  to  make  this  exchange  automatic, 
similar  to  those  at  Epsom,  Leeds  and  Derby.  An  automatic  service  is 
also  promised  in  the  City  some  time  next  year.  A  new  City  exchange, 
the  "  Gower,"  as  well  as  a  trunk  "  no  delay  "  service,  serving  places 
within  25  miles  of  London,  are  also  being  put  through  as  speedily  as 
possible. 

We  would  remind  our  readers  that  the  minimum  charge  for  rNLANO 
TELEGRAMS  of  12  words  will  be  increased  on  Wednesday  next  from  9d.  to 
Is.,  with  a  penny  for  each  additional  word.  The  porterage  on  telegrams 
delivered  outside  the  free  delivery  area  will  be  increased  from  3d.  to  6d. 
a  mile  ;  the  charge  for  a  reply-paid  telegram  of  12  words  will  be  2s., 
and  the  cost  of  a  multiple  telegram  to  two  or  more  addresses  in  the  same 
town  will  be  calculated  at  the  new  rate  for  the  total  number  of  words  in 
the  addresses  and  text,  and  an  additional  fee  of  4d.  for  each  copu  beyond 
the  first.  The  charge  for  redirection,  retransmission,  repetition,  and 
cancellation  of  telegrams  will  also  be  proportionately  increased,  while  the 
charge  for  a  registered  abbreviated  telegraph  address  will  be  £2  a  year 
instead  of  £1  Is. 

"  Safety  First,"  the  slogan  of  the  Accident  Prevention  Movement, 
has  gripped  the  imagination  of  the  pedestrian,  the  vehicle  driver,  rail- 
wayman, passenger  and  worker.  It  is  a  phrase  on  the  lips  of  everyone, 
yet  possibly  few  appreciate  the  beneficial  effects  of  this  self-imposed 
discipline.  The  doctrine  of  self  preservation  is  becoming  a  regular 
habit,  and  the  need  for  it  is  sufficiently  apparent.  In  the  streets  of 
London,  between  1914  a.id  1918,  traffic  casualties  were  reduced  by 
nearly  50  per  cent.  In  factories  and  workshops  accidents  are  diminishing 
and  results  have  been  achieved  beyond  the  most  sanguine  expectations. 
A  great  deal  will  shortly  be  heard  of  the  "  Safety  First  "  n  ovement, 
for  at  the  Machine  Tool'  Trades  Exhibition  a  great  Convention  will  be 
held  under  the  joint  auspices  of  the  Home  Office  and  the  British 
Industrial  "  Safety  First "  Association.  The  arrangements  for 
the  Conference  are  in  the  hands  of  Mr.  Gerald  Bellhouse.  C.B.E,. 
Deputy  Chief  Inspector  of  Factories  and  Workshops,  and  Mr.  H.  E. 
•Blain,  C.B.E. ,  the  well-known  oi)eratiiv',  manager  of  the  Underground 
Railway  and  London  General  Omnibus  Group. 

educational. 

Alterations  have  been  made  in  the  scope  ana  method  of  conducting 
the  Postmaster-General's  Examination  for  the  Certificate  of 
Proficiency  in  Wireless  Telegraphy.  After  Jan.  1  next,  candidates 
will  have  to  satisfy  the  examiners  in  a  written  as  well  as  the  practical 
examination.  There  will  be  two  pajvrs  of  two  hours  each,  but  the  scope 
of  the  examination  is  quite  elementary,  and  the  knowledge  of  mathe- 
matics required  will  not  exceed  simpic  arithmetic  and  algebra  up  to 
simple  eiiuations.  In  technical  wireless  telegraphy,  similar  skeleton 
diagrams  of  circuits  are  required. 

In  anticipation  of  the  proposed  changes,  the  Xewca^tle-upon-Tyne  Edu- 
cation C(mimittee  have  drawn  up  a  revised  .syllabus  for  the  department  of 
wiKELE  s  telegraphy  at  the  Rutherford  Technical  College.  From 
the  prospectus  issued  bv  the  college,  we  gather  that  good  facilities  are 
now  provided  for  wireless  telegraph  students.  Tlie  course  of  mstruction, 
occupyirii  12  to  IS  months.  \s  arranged  so  that  a  student  may  enter 
the  classes  in  September.  Janaury  or  April,  and  thus  join  a  group  working 
at  his  capacitv.  A  student  following  the  curriculum  receives  a  much 
wider  education  than  is  generally  given,  so  that  he  is  able,  after  taking 
up  an  appointment,  to  pursue  liis  studies  at  sea  or  elsewhere,  and  make 
himself  comiietent  to  take  advantage  ^f  vacancies  in  the  highrt  grades 
of  the  service  a^  they  occur. 
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Gatalo^aes,  Price  Lists,  &c. 

In  a  neatly  printed  and  well-illustrated  catalogue  of  32  pages  the 
Sun  Electrical  Company,  Ltd.,  57/9,  Neal-street,  Long  Acre,  W.C.  2, 
give  details  of  a  great  variety  of  SuKco  Electric  SigivS  and  FlashekS 
which  are  manufactured  by  them.  A  number  of  artistic  designs  av3 
shown,  including  types  suitable  for  stores,  theatres,  hotels,  clubs,  business 
houses,  and  also  for  general  public  work.  Those  of  our  readers  who  are 
interested  in  the  subject  of  electric  advertising  and  signs  may  obtain 
copies  of  the  catalogue  from  the  company. 

In  a  booklet  recently  issued  by  Messrs.  F.  &  A.  Parkinson,  Ltd.,Guiseley, 
Leeds,  illustrated  particulars  are  given  of  the  design  and  construction 
of  the  company's  standard  Two  and  Theee-phase  Induction  Motors. 
The  firm  have  modern  and  well-equipped  works,  and  they  manufacture 
motors  from  -J  b.h.p.  to  100  b.h.p.  for  use  on  circuits  up  to  600  volts, 
25,  40,  50  or'60  cycles.  Parkinson  motors  have  been  supplied  for  a 
great  variety  of  industrial  purposes,  and  are  in  use  on  the  systems  of  a 
number  of  supply  undertakings  in  this  country  and  abroad.  Tables  of 
sizes  and  prices  of  squirrel-cage  and  slip-ring  types,  together  with 
connection  diagrams  and  other  technical  data,  are  included,  as  well  as 
the  prices  of  switchgear  and  other  accessories. 

In  a  well-illustrated  catalogue  of  36  pages  Messrs.  Marshall,  Sons  & 
Company,  of  Gainsborough,  give  particulars  of  the  design  and  construc- 
tion of  the  Maeshall  "  Locomobiles  "  for  Industrial  Power  Pue- 
POSES.  It  is  claimed  that  the  "  Locomobile  "  represents  the  highest 
thermal  efficiency  in  steam  engines  of  small  power  ;  it  is  more  economical 
in  coal  and  steam  consumption,  and,  compared  with  any  other  steam 
engine  and  boiler,  it  occupies  less  space,  is  cheaper  and  more  easily 
installed  ;  while  it  is  more  advantageous,  has  a  greater  range  of  power  at 
economical  working  and  is  simpler  to  run  than  suction  gas  plants  of 
similar  power.  Tables  of  sizes  and  power  outputs,  indicator  diagrams, 
&c.,  are  given.  Many  of  these  engines  have  been  supplied  for  small 
electricity  supply  works,  independent  lighting  plants,  &c. 

Two  seasonable  trade  publications  have  been  issued  by  Messrs.  Belling 
&  Co.,  of  Edmonton.  In  a  well-illustrated  catalogue  of  40  pages,  par- 
ticulars and  prices  are  given  of  the  various  types  of  the  well-known 
Belling  electric  fires  and  heating  elements,  electric  cookers,  warming 
plates,  boilers,  kettles,  hot  plates,  glue  pots,  air  warmers  and  other 
domestic  and  labour-saving  devices.  The  advantages  of  electric  heating 
and  cooking  are  clearly  pointed  out  and  estimates  are  given  of  the  cost 
of  heating  various  rooms.  Another  pamphlet  of  12  pages  is  mainly 
devoted  to  a  demonstration  of  the  economy  in  labour  which  can  be 
effected  by  the  use  of  domestic  electric  appliances.  A  long  list  of  the 
users  of  Belling  apparatus  is  a  testimonial  of  the  success  achieved  by  the 
firm  and  also  shows  the  great  progress  made  in  heating,  cooking  and 
cleaning  for  household  purposes. 

Simplex  Conduits,  Ltd.,  have  just  placed  upon  the  market  a  New 
Patteen  of  Ieonclad  Distribution  Board,  which  is  fitted  with  their 
new  fuse  unit,  for  which  quite  special  claims  are  made.  The  board  and 
the  mounting  of  the  fuses  are  of  special  design.  It  complies  with  Home 
Office  regulations,  and  is  designed  to  afford  the  greatest  simplicity  in 
erection,  wiring  and  inspection.  The  whole  interior,  being  mounted 
by  a  four  point  suspension  which,  by  the  removal  of  two  easily  accessible 
screws,  allows  the  frame  to  be  swung  outwards,  either  to  the  right  or  left, 
or  by  the  removal  of  four  screws  to  be  entirely  removed  from  the  case. 
The  appearance  is  good,  and  the  design  and  workmanship  are  of  the 
usual  Simplex  high  standard.  All  parts  are  interchangeable  and  easily 
replaceable,  and  we  are  assured  that  the  prices  are  quite  competitive. 
Particulars  will  be  sent  on  request. 

Mr.  H.  W.  Sullivan,  Winchester  House,  E.C.2,  has  just  published  a 
set  of  21  Working  Diagrams  for  Valve  Amplifying  Receivers.  The 
diagrams  are  printed  on  stout  burnished  paper  7.yX4f,  arranged  in  the 
form  of  a  loose  leaf  file  in  a,  size  convenient  for  pocket  reference.  '  The 
printing  is  beautifully  clear,  and  the  c^rrangement  of  the  circuits  made 
as  simple  as  i)ossible,  so  that  they  can  be  followed  by  the  wireless  amateur 
as  well  as  the  experienced  radio  engineer.  To  both  they  should  prove 
invaluable  for  reference  purj^oses,  as  the  diagrams  cover  practically 
every  important  combination  of  valves  for  wireless  telegraphy  and 
telephony  reception.  The  21  circuits  cover  a  range  of  from  one  to  se\en 
valves,  and  include  one  circuit  for  reception  with  a  frame.  Any  addition 
to  wireless  science  which  takes  the  form  of  a  standard  for  reference  will 
be  welcomed  by  all  interested  in  wireless  telegraphy.  The  book  of 
diagrams  is  sold  at  the  nominal  cost  of  Is. 

Business  Items,  &c. 

Messrs.  Murray  Coombs  &  RichaedS,  who  are  removing  to  Premier 
House,  150,  Southampton-row,  London,  W.C,  have  been  appointed 
representatives  for  the  United  Kingdom  of  Messrs.  W.  Tj.  Watson  &  Co., 
Ltd.,  of  Sydney,  Australia.     Telephone  No.  :  Museum  5,303. 

Messrs.  Arthur  Lyon  &  Wrench,  Ltd.,  of  Willcsden,  manufacturers  of 
"  L.W."  motors  and  dynamos,  have  gone  into  voluntary  liquidation, 
and  Messrs.  Todnuin,  H  vail  &  Company,  Ltd.,  17,  Victoria  street,  London, 
S.W.  1,  has  been  formed  to  continue  the  manufacture  of  these  machines. 
We  are  informed  that  the  "  L.W."  machines  were  so  completely  jigged 
and  gauged  up  that  there  is  no  diffitnilty  in  reproducing  interchangeable 
parts  and  new  machines  exactly  as  before,  and  the  new  company,  which 
has  purchased  all  the  necessary  tools,  jigs  and  designs,  has  now  got 
improved  manufacturing  facilities  at  Hend  )n.  With  the  new  organisa- 
tion and  concentration  on  motors  and  dynamos  only,  a  greatly  imi)roved 
service  will  be  g'ven.  As  tliere  is  a  demand  for  larger  machines,  Jlessrs. 
Todman,  Ryall  &  Company  are  proceeding  with  the  design  of  these  ; 
they  have  taken  over  a  large  stock  of  finished  machines  and  are  well 
placed  for  early  deliveries. 


Tenders  Invited  and  Accepted. 

Warrington  Corporation  want  tenders  by  Sept.  7  for  surface  con- 
densing plant.     Specification  from  Borough  Electrical  Engineer. 

West  Ham  Guardians  require  tenders  by  Sept.  9  for  six  months'  supply- 
of  electrical  fittings,  &c.  Forms  from  the  Clerk,  Union-road,  Lej'ton- 
stone,  London,  E.ll. 

Nuneaton  Corporation  want  tenders  by  Sept.  20  for  h.  and  l.t.  switch- 
gear,  connecting  cables  and  accessories.  Specifications  from  the  Borough. 
Electrical  Engineer. 

Edinburgh  Corporation  want  tenders  by  Sept.  6  for  converting  plant 
for  Portobello  generating  station  and  sub-stations  (specification  26). 
Specification  from  the  Engineer,  Dewar-place,  Edinburgh. 

Edii^buegh  Corporation  also  require  tenders  by  Sept.  7  for  the  electric- 
lighting  of  the  public  health  offices,  Parkstone-terrace.  Specifications 
from  the  Engineer,  Electricity  Supply  Offices,  Dewar-place. 

Manchestee  Tramways  Committee  require  tenders  by  Sept.  14  for 
steel  girder  tram  rails  and  special  track  work.  Specifications  from  the 
General  Manager,  55,  Piccadilly,  Manchester. 

Tenders  are  required  by  Sept.  13  for  six  months'  supjily  of  electrical' 
goods,  &c.,  to  the  Cheshire  County  Asylum,  Parkside,  Macclesfield. 
Forms  of  tender  from  the  Clerk. 

RuTHEEGLEN  Corporation  want  tenders  by  Aug.  31  for  wiring  and. 
fitting  the  first  52  houses  under  their  housing  scheme.  Schedules  from 
the  Burgh  Engineer. 

Tenders  are  invited  (by  Sept.  20)  for  steam,  exhaust,  circulating  water 
and  other  pipes  work  at  Ipswich  Corporation  electricity  works.  Speci- 
fications from  Mr.  F.  Ayton,  Chief  Engineer  and  Manager. 

The  Department  of  Public  Works  of  the  Spanish  Ministry  of  De- 
velopment require  tenders  by  Sept.  21  for  the  construction  and  working: 
of  an  electric  tramway  from  Mantaro  to  Argentona,  in  Barcelona  Province^ 
Croydon  Corporation  invite  tenders  for  the  supply  and  installation 
of  a  new  feeder  cable  for  the  tramways  department.  Specifications  from 
the  Tramways  Manager,  and  tenders  to  the  town  clerk  (Mr.  J.  N. 
Newnham)  by  11  a.m.  Sept.  8. 

Beadfoed  Corporation  invite  tenders  for  the  supply  and  erection  of 
Boiler  House  Equipment,  including  Buildings,  Water-tube  Boilers, 
Economisers,  Induced  Draught  Plant,  Feed  Pumps,  Coal  Handling  Plant, 
and  Piping  Systems.  Specifications,  &c.,  from  the  city  electrical  engi» 
neer,  Mr,  Thomas  Roles,  and  tenders  to  the  towii  clerk,  by  Sept.  9. 

The  Electricity  Committee  of  Bolton  Corporation  invite  tenders  for- 
the  supply  and  erection  of  one  12,000  kw.  turbo-alternator.  Speci- 
fications and  form  of  tender  from  the  borough  electrical  engineer,  Mr. 
W.  J.  H.  Wood,  and  tenders  to  the  town  clerk,  Mr.  Samuel  Parker,  by 
noon,  Sept.  16. 

Manchester  Cori^oration  require  tenders  by  Aug.  30  for  supply  and 
laying  of  33,000 -volt  3-phase  trunk  feeders,  pilot  cables  and  telephone 
cables  (specification  B7)  ;  and  by  Sept.  20  for  33,000-volt,  19,500-k.v.a.^ 
3-phase  static  transformers,  house  service  and  testing  transformers- 
(specification  B8).  SiJecifications  from  Mr.  F.  E.  Hughes,  Town  HalL 
Walthamstow  Council  require  tenders  by  5  p.m.,  September  8,  for 
(contract  43)  two  water-tube  boilers  and  economisers  ;  (44)  5,000  kw. 
turbo-alternator  and  condensing  plant  ;  (45)  1,500  kw.  and  1,000  kw. 
rotary  or  motor  converters;  (46)  natural  draught  cooling  tower;  (47) 
e.h.t.  switchgear;  (48)  l.t.  switchgear;  (49)  e.h.t.  cables.  Specifica- 
tions, &c.,  from  the  Electrical  Engineer,  Priory-avenue,  Walthamstov^ 


The  Hong  Kong  Electric  Company  has  placed  an  order  with  the 
English  Electric  Company  for  additional  plant  of  5,000  kw.  capacity. 

Llanfyllin  Town  Council  have  accepted  the  tender  of  Mr.  Robert 
A.  Jones,  J.P.,  for  street  lighting  by  electricity,  at  20s.  per  lamp  per 
annum. 

Carlisle  Corporation  has  accepted  the  tender  of  the  Metropolitan- 
Vickers  Electrical  Company  for  the  supply  and  erection  of  a  rotary 
converter  and  sw'tchgear  at  £8,824. 

Wolveehampton  Corporation  has  let  the  following  contracts  :  A. 
Reyrolle  &  Company,  two  oil  switches,  &c.,  £700  ;  Brush  Electrical 
Engineering  Company,  eight  single-deck  tramcars.  £15.784  ;  English 
Electric  Company,  three  double-deck  tramcar  bodies,  £6,362  ;  British 
Thomson-Houston  Company,  16  249a  tramcar  motors,  £5,076. 

The  contract  for  converting  to  electric  traction  the  Jundiaby 
CoMPiNAS  (Brazil)  Section  of  the  Paulista  Railway  Company  has  been 
secured  by  the  International  General  Electric  Company.  The  length  of 
the  section  is  about  28  miles,  but  as  there  is  a  double  track,  with  extra 
sidings,  &c.,  the  total  lensjth  of  track  is  7()  miles.  The  amount  of  the 
contract  is  nearly  82,000.000.  and  the  equipment  will  include  12  loco- 
motives, eight  freight  and  four  passenger  engines,  material  for  the 
transmission  line  and  sub-station  and  3,0(,0-volt  overhead  eonstructioa 
of  the  latest  type.  This  is  the  first  railway  in  Brazil  to  adopt  electric 
traction,  and  it  is  anticipated  that  the  whole  of  the  line  (about  128  miles) 
between  Jundiaby  and  San  Carlos  will  be  electrified.  Power  will  be, 
supplied  by  the  San  Paulo  Light  and  Power  Com]Kvny  at  88.000  volts 
60  cycles.  '  The  locomotives  will  Ix'  of  the  geared  type.  3-000-volt  direct 
current.  The  freiijht  locomotives  will  weigh  100  tons  each,  all  weight  on 
drivins  axles  and  The  passenger  engine,  120  tons  equipped  with  two  axle 
guidinu  tracks  at  each  enil.  Regenerative  breaking  a))paratus  will  be 
used.  ^The  design  of  the  equipnuMit  will  be  similar  to  tiutt  of  the  Chicago^ 
Milwaukee  and  St.  Paul,  and  the  Butte,  .\haconda  and  Pacific  Railway's. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the.  s pec ificai ions  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburm,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  fi-om  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1919.  Specifications. 
144,842  Hyde.     Means  to  be  employed  in  the  electric  welding  of  iron,  or  steel,  or  alloys 

thereof.     (1/5/19.) 
144,854  Terrey.     System  of,  and  apparatus  for,  obtaining  and  utilising  electric  energy 

from  a  battery.     (13/12/19.) 
144,860  Fellows.     Electric  horns.     (27/8'/19.) 

144.914  Brov/ne.     Electric  lighting  systems  applicable  to  trains.    (8/8/19.) 

144.915  Electrical  Apparatus  Co.  &  Martin.     Electric  switch  mechanism.     (14/8/19.) 
144,958  Patersom.     Device  for  indicating  the  effective  sparking  condition  or  otherwise 

of  the  plugs  of  motor-road  vehicles.    (22/11/19.) 
144,964  Veron  &  Veron.     Electric  bells.     (8/12/19.) 
145,120  Rohman.     Installations  for  electrically  lighting,  heating  and  ventilating  railway 

carriages  and  other  vehicles.     (19/3/19.) 
145,132  CowEY.     Electric  switching  means  for  preventing  the  theft  or  unauthorised 

use  of  motor  vehicles.     (21/3/19.) 
145,134  Brooke  &  Kerr.     Automatic  contactors,  or  electrically-ooerated  switches,  and 

such  like  electrical  devices.     (22/3/19.) 

145.142  Sykes    Interlocking   Signal  Co.,  &  Tarrant.     Electric  relays,  applicable 
more  especially  to  relays  for  use  in  railway  signalling  apparatus.  (24/3/19.) 

145.143  Gill.    Controlling  devices  for  electric  starteis  for  internal-combustion  engines. 
(24/3/19.) 

145,145  Rohman.     Electric  supply  systems  for  lighting,  heating  and  ventilating  railway 

carriages  and  other  vehicles.     (24/3/19.) 
145.147  Smith.     Electric  arc  welding  and  cutting.     (25/3/19.) 
145.162  Carey.     ElectricaUy-driven  luggage  trucks  and  the  like.     (27/3/19.) 
145.200  Wescott.     Electric  lighting  systems.     (22/4/19.) 
145.202  Batten.     Electrically-operated  camera  shutters.     (26/4/19.) 
145,238  Ironclad  Switchgear  Co.  &  Morgan.     Electric  fuse  holders.    (4/6/19.) 
145,250  Coles  &  Cowper.     Process  for  the  production  of  plates  and  sheets  by  electro- 
deposition.    (12/6/19.) 
145,256  Jones,  Mortimer  &  Jones.    Clips  for  supporting  and  fixing  electric  cables  and 
the  like.     (18/6/19.) 

145.277  Davis.     Electric  bell  apparatus.     (12/7/19.) 

145.278  Davis.     Electric  press  button.     (12/7/19.) 

145,293  Wescott.     Switches  for  use  in  electric  lighting  systems.     (5/8/19.) 

145.303  CuBiTT.     Electric  switches.     (26/8/19.) 

145,330  B.T.-H.  Co.    (G.E.  Co.)     Methods  for  and  apparatus  for  automatic  arc  welding, 

(24/10/19.) 
145,356  Goldstone.     Electrical  connector  boxes.     (13/12/19.) 
145,360  Bechoff.     Indicators  for  electric  controlling  switches.    (24/12/19.) 

1920  Specifications. 
138,102  Bosch  Akt.-Ges.     Electric  lighting  of  automatic  vehicles.    (25/11/18.) 
145,368  Schleper.     Clamp  for  electric  wires.     (21/1/20.) 
145.373  HuLBERT.     Electrical  resistance  control.     (29/1/20.) 
145,375  Siemens  Bros.  Dynamo  Works  &  Howard.    Windings  for  dynamo-electric 

machines.     (31/1/20.) 
145,377  Siemens  Bros.  &Co.,  Petit-Hory  &Collyer.    Selecting  devices  for  automatic 

telephone  systems.     (26/2/20.) 
145,380  Siemens  Bros.  &  Co.  &  Petithory.    Subscribers'  instruments  for  automatic 

telephone  systems.    (8/3/20.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  itti/eniions. 
March  9. 
7,069  Automatic  Telephone  Mfg.  Co.  &  Harrison.    Telegraph  Printing  systems. 
7,084  Swinbourne.     Key  and  receiving  gear  for  wireless  telegraphy. 
7,092  Bridges  &  Urwin.     Method  of  using  electric  lamps  to  illuminate  heated  chambers, 

&c. 
7,106  White.     Junction  box  for  wiring  systems. 
7,140  Elphick.     Electric  targets. 

7,142  B.  T.-H.  Co.  (G.  E.  Co.).     Electric  ship  propulsion. 
7,147  Pritchett  &  Gold  &  Electrical  Power  Storage  Co.  &  Minchin.    Storage 

batteries. 
7,160  Oldham.     Miner's  electric  lamps. 

7,163  Stephens.     Automatic  switch  for  electric-heating  appliances. 
7,176  Lilienfeld.     Electron-releasing  devices.    (12/12/19,  Germany.) 

March  10. 
7,199  Bradley  &  Millington.     Guiding  devices  for  trollies  of  tramway,  &c.,  vehicles. 
7,210.  Marples.  "  Electric  heaters. 

7.255  Andfe.     Electric  starting  apparatus. 

7.256  Brydon,    Cusins.    Johnson    &    Whittaker-Swinton.     Thermionic   tubes   for 

wireless  transmission  systems. 
7,266  Benjamin  Electric,  Ltd.,  &  Campbell.     Reflectors. 
7,280  Matthi.<:.     Deflagration  apparatus  for  testing  electrostatic  rigidity  of  insulating 

materials. 
7,286  Spencer.    Telephone  fittings. 

March  11. 
7,342  Ellerton.     Electrically-operated  signs. 
7,346  B.  T.-H.  Co.  (G.  E.  Cd.).    Circuit  interrupters. 
7,348  B.T.-H.Co.  (G.  E.Co,).     Switches. 
7,359  Beach.     Grill  for  gas  or  electric  Steves. 
7,363  Ferranti,  Ltd.,  Higg,  Hawkins  &  Hanstock.    Generation  transmission,  S.C., 

of  electricity. 
7,365  Siemens-Schuckertwerke.     Safety  device  for  electric  generators. 

7.377  Eckersley.     Aerials  for  wireless  signalling. 

7.378  Premier  Electric  Welding  Co.  &  Paterson.     Electrodes  for  welding. 
7,386  Mancha  Storage  Battery  Loco  Co.     Battery  locomotives.    (31/8/18,  U.S.) 

March  12. 
7,431   Edley.     Device  for  winding  armature  coils. 
7,452  Major  &  Wates.     Electric  signalling  apparatus. 
7.458  Barrasford.    Telephone  receivers. 

7,490  Sterling  Telephone   &    Electric  Co.   (Bell   &   Davey).    Electric  signalling 
systems. 

7.503  PuDUMjEE  Macrorie.     Electric  signals. 

7.504  Appleton  &  Long.     Producing  low  frequency  varying  current  or  voltage  by 

thermionic  valve  circuits. 

March  13. 
7,519  Woods.  Means  for  securing  ends  of  cables. 
7,523  Blunt  &  Mitchell.     Switches  for  signalling  systems. 

7,542  Callender's  Cable  &  Constructional  Co.  &  Watson.    Switch  and  fuse  contacts 
7,544  Stenton  &  Co.  &  Margerison.     Starting  and  regulating  switches. 
7,561   B.  T.-H.  Co.  (G.  E.  Co.).     Electric  motor  control. 
7,573  Telegraph  Construction  &  Maintenance  Co.  &  Riddle.    Galvanometers. 

March  15. 
7,614  Angold  &  Railing.     Arc  lamps. 
7,664  Marks  (Scovill).     Electric  furnaces. 
7,699  Maxwell  &  Stergold.     Electric  fuse  holders. 
7,732  Treguany  &  Vila.     Accumulators. 


7,785 
7,793 
7,797 

7,799 
7.801 
7,804 
7,809 
7.815 
7,824 
7,831 
7,838 
7,849 
7,850 

7,851 


7,867 
7,872 

7.887 
7.911 
7,925 
7.932 
7,941 
7,943 
7,945 
7,973 


(15/4/19, 


March  16 

Western  Electric  Co.    Vacuum  tubes. 

Gandell  &  Macr&ric.    Automatic  electric  steering  gear  for  thipc. 

Fabr.    Elektr.    Apparate    F.    Santer.     Electric    time    switches. 
Switzerland.) 

Sykes  Interlocking  Signal  Co.  &  Tarrant.     Railway  e'.ectric  track  circuits. 

Bolton.     Resistances. 

Marks  (Reed).     Electric  fires. 

Siemens  &  Halske  A.  C.    Gas  filled  glow  lamp.    f20/9/13,  Germany.) 

Barri.     Generating  devices. 

B.  T.-H.  Co.     Magneto  electric  machines. 

iGRANic  Electric  Co.  (Cutler  Hammer  Mfg.  Co.).    Switches. 

Walton.     Motors  for  use  in  mines,  &c. 

Morris-Airey,  Macrorie  &  Lono.    Wireless  recepticn. 

McRRis-AiREY,   Macrorie  &  Long.    Wireless  reception. 
finding. 

MoRRis-AiREY,  Macrorie,  Lcno,  &  Randall  &  Skearu'o. 
circuits  employing  thermionic  valves. 
March  17. 

Smith.     Electric  light  distribution  devices. 

Hutchinson.     Power  factor  calculator  for  use  with  idle  current  meters  in  alter- 
nating current  systems. 

Angold  &  Railing.     Means  for  supporting  arc  lam!;s. 

Ramsay  &  Wood.    Condensing  steam-electric  locomotive. 

Cooper.     Electric  machines. 

Ancell.    Combined  electric  motor  and  compressors  or  pumps. 

Fletcher  &  Jones.     Reflectoi  s  for  electric  lamps. 

B.  T.-H.  Co.  &  Clough.    Systems  of  electric  ship  p.opulsion. 

Tritle.     Electric  motor  cont.ol. 

MoNsoN.     Electrical  apparatus  for  medical  purposes. 


particularly  direction 
Wire'.ess  transmitting 


Companies'  Reports,  &c. 

The  Adelaide  Electric  Supply  Comp.\ny,  Ltd.,  has  declared  the 
half-yearly  dividend  on  the  6  per  cent,  cumulative  preference  shares  for 
the  half-year  ended  Aug.  31. 

The  directors  of  the  Melbourne  Electric  Supply  Company,  Ltd^ 
have  declared  the  usual  dividend  on  the  "  per  cent,  cumulative  preference 
shares  for  the  half-year  ended  Aug.  31. 

The  directors  of  W.  T.  Henxey's  Telegraph  Works  Comp.\>"y,  Ltd., 
have  declared  a  dividend  on  the  preference  shares  at  the  rate  of  -ti  per 
cent,  per  annum  (less  tax)  for  the  half-year  ended  June  30  last,  and  also 
an  interim  dividend  on  the  ordinary  shares  of  Is.  i)er  share  (less  tax). 

For  the  half-year  ended  July  31  the  profit  of  the  Aberdeen  SuburbaX 
Tramways  Company  was  £1,262.  After  adding  balance  brought  forward, 
the  directors  propose  to  add  £1,000  to  renewal  and  depreciation  account, 
to  pay  a  dividend  of  7  -pev  cent,  for  the  year,  carrying  forward  £2,432. 

The  directors  of  Vickers,  Ltd.,  announce  interim  di%"idends  for  the 
half-year  ended  June  30  on  the  preferred  stock  and  preference  shares  ; 
but  the  question  of  interim  dividends  on  the  ordinary  shares  will  be 
settled  when  the  accounts  for  the  years  1916  to  1919  inclusive  are  ready 
for  presentation  to  the  shareholders. 

The  transfer  books  and  register  of  'members  of  the  South  Metro- 
politan Electric  Light  &  Power  Company,  Ltd.,  are  closed  from 
the  18th  to  the  31st  inst.  (inclusive)  for  the  preparation  of  warrants  for 
dividends  on  th^  per  cent,  cumulative  first  and  6  per  cent,  cumulative 
second  jireference  shares,  payable  on  the  31st  inst.,  for  the  half-year 
ended  June  30.  Fifteen  thousand  ordinary  shares  of  £1  each  were  recently 
offered  to  the  ordinary  shareholders  at  par. 

Mr.  Vincent  W.  Yorke,  who  presided  over  the  recent  meeting  of  the 
Vera  Cruz  Electric  Light,  Power  &  Traction  Company,  Ltd., 
stated  that  during  1919  the  revenue  from  both  sections  of  the 
company's  business  showed  an  improvement  compared  with  191S.  la 
the  light  and  power  scct.ju  the  gross  revenue  increased  by  10  per  cent., 
and  in  the  tramway  section  over  -4  per  cent.  Ojx-rating  expenses  were 
much  the  same  as  in  1918.  and  the  combined  net  revenue  increased  by 
approximately  17  per  cent.  Exchange  account  again  showed  a  profit, 
inasmuch  as  they  were  able  to  remit  the  major  portion  of  the  earnings 
through  New  York  at  favourable  rates.  The  floating  assets  at  Dec.  31, 
1919,  exceeded  liabilities  (including  year's  dividend)  by  upwards  of 
£30,000.  After  providing  out  of  the  profits  for  dividends,  amounting  to 
10  per  cent.,  and  placing  a  further  £15,0t0  to  reserve,  the  carry  forward 
(£23,399)  remained  practically  the  san  e  as  last  year  and  the  depre- 
ciation and  reserve  account  now  stood  at  £60.000.  So  far  the  company 
had  incurred  no  liability  for  excess  profits  duty,  for  the  reason  that  it 
had  several  lean  years  during  the  Mexican  Revolution,  and  spread  over 
the  whole  period  of  the  tax  the  assessable  profits  had  been  off-set  by  the 
lean  years  when  the  profits  were  ccmsiderab'y  less  than  the  pre-war 
standard.  Though  conditions  in  Mexico  could  not  be  considered  settled, 
they  had  every  reason  to  believe  that  the  part  of  that  country  which 
they  served  was  again  occupied  in  its  normal  pursuits.  The  history  of 
the  past  few  years  proved  that  in  times  of  revolution  public  utility 
companies  were  allowed  to  carry  on  their  business  with  little  or  no 
molestation,  and  their  properties  were  on  the  whole  respected.  The 
company,  largely  because  of  the  skill  and  tact  of  the  man^ement.  had 
been  particularly  fortunate  and  they  owed  a  debt  of  gratitude  to  the 
manager  and  staff  in  Mexico  for  the  capable  manner  in  which  they  had 
handled  the  many  difficult  situations  that  had  arisen.  The  extension 
of  the  tramways  to  Balneario  had  proved  a  valuable  asset,  and  the  board 
had  recently  authorised  the  purchase  of  additional  shares  in  the  Balneario 
Companv.  The  company  continued  to  receive  its  power  from  the 
Tuxpango  plant  of  the  Puebla  Tramway  Light  &  Power  Company,  and 
during  the  past  year  practically  a  contmuous  service  was  provided. 
During  the  few  interruptions,  which  were  of  short  dun^tion.  the  ^  era 
Cruz  own  plant  carried  the  load.  This  plant,  which  consists  of  six 
Diesel  engines,  was  now  very  old.  and  the  board  was  considering  the 
advisability  of  installing  a  new  steam  turbo  unit  of  some  2.500  h.p.  as 
a  standbv"  In  that  event,  the  existing  plant  would  be  disposed  of. 
For  the  fi"i-st  five  months  of  the  current  year  the  net  earnings  in  Mexico 
were  somewhat  lower  than  in  1919,  owing  to  increased  labour  charges. 


242 


THE  ELECTRICIAN. 


August  27,  1920. 


Ne'w  Companies. 

R.  DARBY  SHIRE,  LTD.  (169,746).— Private  company.  Reg.  Aug.  19' 
capital  £10,000  in  £1  shares  to  acquire  and  turn  to  account  any  lands  and 
buildings  in  the  U.K.,  U.S.A.,  Canada  or  elsewhere,  and  to  carry  on  the 
business  of  electricians,  mechanical  engineers,  &c.  First  directors  are  : 
R.  Darbyshire,  \V.  Darbj'shire  and  J.  Hollas.  Reg.  office  Up:  10,  per 
Talbot-street,  Blackpool. 

ELECTRO-FERROUS  ENGINEERING  COMPANY,  LTD.  (169,546)— 
Private  company.  Reg.  Aug.  10,  capital  £10,000  in  £1  shares,  to  carry 
on  the  business  of  iron,  steel  and  non-ferrous  metal  smelters  and  founders, 
mechanical,  electrical  and  marine  engineers,  manufacturers  of  agricul- 
tural implements,  motor  engine  manufacturers,  &c.,  and  to  adopt  an 
agreement  with  B.  H.  Thomas  and  D.  S.  Kennedy.  First  directors  are 
D.  S.  Kennedy,  B.  H.  Thomas,  E.  A.  Rose,  H.  Niblett  and  D.  de  Smith. 

ERIC  RIVERS -SMITH,  LTD.  (169,658)— Private  company.  Reg- 
Aug.  16,  cajjital  £1,000  in  800  ordinary  shares  of  10s.  each  and  600 
deferred  shares  of  £1  each.  To  carry  on  the  business  of  electrical  engi- 
neers and  contractors,  manufacturers  of  and  dealers  in  fittings,  acces- 
sories, &c.     First  directors  are  R.  Stagg  and  Eric  Rivers-Smith. 

FERROUS  LIGHT  CASTINGS,  LTD.  (169,600).— Private  company. 
Reg.  Aug.  18,  capital  £40,CC0  in  £1  shares  (30,000  "  A  "  and  10,000 
"  B"),  to  carry  on  the  business  of  manufacturers  of  fine  castings  for 
the  electrical  trade,  founders,  moulders,  manufacturers  of  iron  and  steel 
castings  and  castings  of  ferrous  and  non-ferrous  alloys,  &c.  First 
directors  are  :  P.  S.  Brook,  J.  A.  Hirst,  E.  N.  Humphreys  and  J.  E. 
Grace.  Reg.  office  :  The  Foundry,  Stafford-road, Wilderspool,Warrington. 

FINE  CASTINGS,  LTD.  (169,482)— Private  company.  Reg.  Aug.  6, 
capital  £25,000  in  £1  shares,  to  acquire  from  S.  Milson  certain  premises 
at  Fishponds,  Bristol,  and  to  carry  on  the  business  of  founders,  con- 
structional, hydraulic,  mechanical  and  electrical  engineers,  manufac- 
turers of  motor  cars,  &c.     Reg.  office  :    24,  Baldwin-street,  Bristol. 

JENNER  LIGHT  &  POWER  COMPANY.  ITD.  (169,663)— Private  com- 
pany. Reg.  Aug.  16,  capital  £5,000  in  £1  shares  (4,000  preference),  to 
take  over  the  business  of  electrical  engineers  and  contractors  carried  on 
as  H.  Jenner  &  Company,  and  to  adopt  an  agreement  with  H.  Jenner. 
First  directors  are  H.  Jenner,  C.  G.  Maisey  and  C.  G.  Wood.  Secretary  : 
D.  J.  Gaillard.     Reg.  offices  :    11,  Red  Lion-square,  W.C. 

PERCY  DOVE,  LTD.  (169,554)— Private  company.  Reg.  Aug.  10, 
capital  £600  in  £1  shares,  to  take  over  the  business  of  an  electrical  and 
mechanical  engineer  carried  on  by  P.  Dove.  First  directors  are  P.  Dove, 
A.  Kendrick  and  A.  Mole.  Reg.  office  :  15,  Greenhill-street,  Stratford- 
on-Avon. 

SALMON  &  PAGIS,  LTD.  (169,749)— Private  company.  Reg. 
Aug.  19,  capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  electrical, 
mechanical,  civil,  motor  and  general  engineers,  engineers'  sundriesmen, 
&c.     Solicitors  :    Simmons  &  Simmons,  18,  Finch-lane,  E.G. 

THOR  ELECTRIC  SAFETY  LAMP   COMPANY,]  LTD.    (169,558)— Private 

ompany.  Reg.  Aug.  10,  capital  £25,000  in  £1  shares,  to  adopt  an 
agreement  with  Haslam  &  Stretton,  Ltd.,  to  develop  the  business 
referred  to  therein,  including  the  trade  mark  "  Thor  "  electric  safety 
lamp,  to  carry  on  the  business  of  manufacturers,  importers  and  exporters 
ef  and  dealers  in  electric  or  other  lamps,  &c.  Solicitor :  S.  Hosgood, 
10,  Newhall-street,  Birmingham. 

ZEPHYR  MOTOR  TRANSMISSION,  LTD.  (169,702)— Private  company 
Reg.  Aug.  17,  capital  £75,000  in  10s.  shares,  to  acquire  improvements 
relating  to  the  application  and  transmission  of  motor  power  to  bicycles 
and  other  light  road  vehicles,  lathes,  drills  and  other  power  machinery,  &c. 
First  directors  are  Arnold  J.  Marks,  Sir  Buchanan  Scott,  K.C.I.E.,  W.  A. 
Colyer  and  two  others.     Reg.  office  :    25,  Victoria-street,  Westminster. 


Forty   Years  Ago. 

(The  Electrician,   August  28,  1880.) 

The  Legal  Authority  of  Telegrams.— In  the  Court  of  Bankruptcy 
a  few  days  ago  a  telegram  from  one  branch  of  a  firm  in  Smyrna  addressed 
to  another  branch  in  London  was  accepted  as  sufficient  authority  for 
filing  a  petition  in  liquidation.  The  application  was,  however,  granted 
on  the  understanding  that  a  power  of  attorney  was  on  its  way  to  this 
country. 

British  Association.— One  of  the  most  interesting  applications  of 
the  telephone  yet  made  will  shortly  be  ready  for  exhibition.  We  refer 
to  the  telephone  line  just  laid  down  from  the  Velindra  Reservoir  to  the 
office  of  the  Borough  Surveyor  in  the  Swansea  Town  Hall.  The 
distance  between  the  two  points  is  over  7  miles.  Another  important 
illustration  of  the  practical  uses  of  electricity  will  be  the  lighting  of 
the  pavilion  by  the  electric  light.  This  work  has  been  undertaken 
gratuitously  by  the  Compagnie  Generale  d'Eclairage  Electrique,  of  Paris. 
The  lighting  will  be  on  Jamin's  principle,  and  will  be  under  the  control 
of  Mr.  J.  A.  Berty,  C.E. 

Experimental  Trial  of  the  Siemens'  Lamp  at  the  Strasbourg 
Railway  Terminus. — A  trial  of  the  electric  light  is  here  being  made 
against  the  perfected  gas  lamps  of  Sugg,  each  equal  in  illuminating  power 
to  100  candles.  The  light  from  the  gas  burners  is  considered  to  be 
insufficiently  diffused,  and  parabolic  reflectors  of  a  new  form — convex 
instead  of  concave — will  probably  be  brought  into  requisition.  In  point 
of  brilliancy,  it  need  scarcely  be  said,  the  electric  illumination  far  sur- 
passes that  of  the  gas  ;  whether  the  sum  total  of  advantages  will  also  be 
favourable  to  electricity,  under  the  conditions  of  the  trial,  is  a  point 
not  yet  decided.  The  apparatus  generating  the  electric  current  is 
worked  by  a  20-h.p.  engine  on  the  Hefner-Alteneck  system,  and  the 
trials  are  to  be  made  with  two  electric  lights  each  of  the  power  of 
1,200  candles,  and  six  smaller  ones,  each  of  the  power  of  400  candles. 

The  Analogy  of  Electric  Phenomena  with  the  Effects  of 
Mechanical  Action. — Bodies  which  possess  great  molecular  mobility, 
such  as  liquids,  when  submitted  to  the  action  of  high  tension  electric 
currents,  present  phenomena  analogous  to  those  which  result  from  the 
action  upon  the  same  bodies  of  mechanical  force,  particularly  when 
this  force  is  represented  by  great  velocity,  communicated  to  a  small 
mass  of  matter  ;  the  relations  which  exist  between  the  two  orders  of 
phenomena  being  more  apparent  in  those  in  which  static  electricity  is 
employed.  A  number  of  experiments  and  observations  are  detailed,  in 
which  physical  and  electrical  actions  were  carefully  compared,  and  the 
author,  in  summing  up  the  views  he  enunciates,  states  that  he  believes 
that  electricity  may  be  considered  as  a  movement  of  ponderable  matter. — 
Abstract  of  a  Paper  by  G.  Plante,  in  "  La  Lumiere  Electrique." 


Benn  Brothers  Journals. 

Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  : — "  Can  Airway  be  Made  to  Pay  ?  "  ;  "  Screw 
Propellers,"  by  M.  A.  S.  Riach,  F.A.S.  ;  "  Theory  of  Lifting  Surfaces," 
by  L.  Prandtl. 

"  The  Cabinet  Maker"  (Annual  Colonial  Number)  : — "  Colonial  and 
Overseas  Markets  for  Furniture "  ;  "  The  Making  of  Upholstery 
Springs  "  ;    and  "  The  Artificial  Lighting  of  Shop  Windows." 

"  The  Chemical  Age  "  (First  Annual  Colonial  Number)  : — British 
Association  at  Cardiff  :    Special  Reports  of  Chemical  Section. 

"The  Fruit-Grower": — Pershore  Commercial  P'ruit  Show  (illus- 
trated) ;  ^"  Industrial  Patriotism"  and  "Disquieting  Agricultural 
Returns." 

"Hardware  Trade  Journal"  (Special  Colonial  Issue): — "Hints  on 
Retail  Organisation  "  ;    and  "  Recent  Developments  in  Pottery." 

"  The  Gas  World"  :— "  An  Investigation  into  the  Efficiency  of  the 
Domestic  Coal  Fire,"  by  Dr.  Margaret  Fishenden ;  "  The  British 
Association  anil  Fuel  Economy  "  ;    and  "  Valuation  of  Gasworks." 

"  Ways  and  .Means "  this  week  contains  an  article  by  Sir  Harry 
Lauder,  on  "  American  Business  Men,  '  in  which  the  celebrated  comedian 
embodies  his  impression  of  his  recent  visit  to  the  United  Statics.  Mr.  N. 
M.  Ramsay  writes  on  the  subject  of  the  conservation  of  our  coal  resources, 
and  Mr.  Austin  Hoiikinson.  M.P.,  has  a  very  suggestive  contribution 
entitled  "  Industrial  J\ath-niaking."     A  pungent  silent  comment  on  the 


Prices  of  Metals,  Chemicals,  &c. 

TUESDAT,    Aug.  24. 

Copper —  Price.  Inc.  Dec. 

Rest  selected per  ton  £107     0     0      £1     0     0  — 

Electro  Wirebars £118     0     0       £2     0     0  — 

H.C.  wire  basis per  lb.  Is.     4^d.  Jd.  — 

Sheet „  Is.     5jd.  —  — 

Phonphor -bronze  Wire — 
Phosphor-bronze 

wire,  basis  „  U.  9^d.  Jd.  — 

.Brasa  60/40— 

Rod,  basis     Os.  lOJd.  —  — 

Sheet,  basis  „  la.  ^i..  id.  — 

Wire,  basis    „  la.  S^d.  —  — 

/row- 
Cleveland  Warrants     per  ton  £11   10     0  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £61     0    0  —  — 
Ltad  Pig— 

English £38  10     0  10s.  Od.  — 

Foreign  or  Goloni-il           „  36    0     0  12s.   6d.  — 

^»■/^— Ingot   „  268     0     0  —  £6     10     0 

Wire.basis    perlb.  0     3     4|  —  id 

Copper  Sulphate. — Per  ton  £41. 
Boric    Acid  (Crystals) —Per    ton 

£74. 
SodiumBichromaie. — Per  lb.  Is.  7d. 
Sodium  Chlorate.— Per  lb.  SJd. 


Salammoniac. — Per  cwt.  1  lOs.-lOSa. 
Sulphur  (Flowers).— Ton  £18  53. 
„      (Roll  Brimstone). — Per  ton 
£18  5s. 
Sulphuric    Acid    (Pyrites,  168^.- 
Per  ton,  £8  8s.  9d. 
Rubber.— Vath  fine.  Is.  9,',d.:  plantation  1st.  later.  Is.  lid.  per  lb. 
Shellac— T.'N.  0 range,  675s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  lubber  prices  by  Messrs.'W.  T.  Henley's  Telegraph  Works  Co 


shortness  of  the  ])ublic  recollection  is  ini])lied  in  the  reprint,  without  note 
3gy,  of  President  Wilst)n"s  Fourteen  Points.     We  gladly  refresh 


or  apology, _ _._ 

our  memories  and  observe  how  diver.sc  arc  tlu'  ideals  and  actualities  of 


peace. 
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Notes. 


The  Lock-Out. 

What  was  au  insignificant  bit  of  grit  in  the  machine  at 
Penistone  now  bids  fair  to  throw  the  whole  industrial  power- 
house out  of  gear.  Fortunately  at  the  last  minute  the  Mmistry 
.of  Labour  has  intervened  and  hopes  are,  therefore,  high 
that  the  lock-out  notices  issued  by  the  Engineering  Em- 
ployers Federation  against  the  members  of  the  Electrical 
Trades  Union  will  not  take  effect.  But  time  is  very  short. 
The  executive  of  the  Electrical  Trades  Union  was  to  meet 
yesterday  and  a  Negotiating  Committee  of  the  General  Workers 
who  are  likely  to  be  adversely  aft"ected  are  also  endeavouring 
to  find  a  way  out  of  the  deadlock.  We  certainly  hope  that 
they  will  do  so.  But  without  any  wish  to  prejudge  the  issue 
we  must  insist  that  that  way  must  not  be  by  requiring  the 
Employers  Association  to  yield  on  the  point  at  issue.  That 
point  is  one  of  discipline  upon  which  there  can  be  no  com- 
promise without  disaster.  The  Electrical  Trades  Union,  like 
the  bantam  in  the  farmyard,  is,  by  its  high  spirits  and  lack 
of  balance,  constantly  bringing  down  trouble  on  its  head, 
and,  in  so  doing,  involving  others  in  disputes  with  which  they 
are  not  immediately  concerned.  It  is  the  duty  of  both 
employers  and  kindred  Trades  Unions  to  put  this  precocious 
youngster  in  its  right  place  and  koej)  it  there.  We  are  o-lad 
to  see  that  in  this  instance  the  employers  have  taken  this 
desirable  step. 


more  important  is  that  the  •"  Triple  Alliance "  met  on 
Wednesday  without  any  definite  result  ha\-ing  been  reached 
at  the  time  of  going  to  press  ;  and  there  is  also  talk  of  referring 
the  matter  to  the  Trades  Union  Congress.  The  one  bright 
spot  is  the  evident  reluctance  of  the  miners  themselves,  as 
apart  from  some  of  their  leaders,  to  force  the  issue  bv  using 
the  strike  weapon  combined  with  the  realisation,  both  bv  the 
public  and  the  other  Trades  Unions,  of  the  results  of  cutting 
off  the  coal  supply  at  the  present  time.  Unfortunatelv,  the 
hot-heads  are  still  rampant  and  may  do  the  damage  before 
they  can  be  stopped.  On  the  issues  which  are  now  being  put 
forward  we  feel  there  can  be  no  compromise  without  danger 
to  the  community,  but  we  hope  that  a  way  out  may  be  found 
by  the  acceptance  of  a  wage  increase  based  on  output.  This 
would  benefit  both  the  miners  and  the  public. 


The  Coal  Crisis. 

At  the  time  of  going  to  press  there  is  really  nothing  new  to 
be  said  about  what  is  conveniently  called  the  coal  crisis. 
It  is  as  well  to  make  this  clear  for  the  day-to-day  bulletins 
in  the  Press  rather  tend  to  give  the  imprefesion  that  a  move- 
ment is  being  made  towards  settlement  and  to  obscure  the 
fact  that  neither  party  to  the  dispute  has  so  far  shown  little 
more  than  a  pious  desire  for  negotiation.  The  ballot  showed, 
as  was  expected,  a  vote  in  favour  of  a  strike,  though  the 
majorities  in  several  districts  were  not  so  large  as  was  expected, 
and  tjie  result  in  Yorkshire  is  virtually  against  a  stoppage. 
This,  however,  is  little  more  than  a  formalmatter.     What  is 


The  Future  of  the  British  Association. 

The  great  pressure  on  our  space  caused  by  the  publication 
this  week  of  our  Annual  Marine  Issue  has  necessitated  the 
postponement  until  next  week  of  a  detailed  account  of  the 
proceedings  at  the  British  Association  meeting  at  Cardiff, 
it  may,  however,  be  stated  that,  ii^  spite  of  the  small  numbers 
attending,  the  meeting  was  a  great  success.  And  it  was  a 
success  in  spite  of  the  action  of  the  municipal  emplovees  of 
the  City,  who  by  striking  at  such  an  inopponune  moment, 
greatly  offended  against  the  sacred  laws  of  hospitalitv.  In 
our  last  issue  we  criticised  the  composition  of  the  programme 
and  we  hope  that  before  next  year's  meeting  in  Edinburgh 
attempts  will  be  made  to  obtain  representative  Papers  re- 
tlecting  closely  the  latest  advances  in  electrical  science  and 
technology.  This  is  desirable  in  both  the  Phvsical  and 
Engineering  Sections.  In  addition,  advantage  should  be  taken 
of  the  opportunity  given  by  this  gathering  to  bring  to  the 
public  notice  through  the  Press  the  progress  that  is  being 
quietly  and  steadily  made  in  all  branches  of  science  and 
technology.  This  year  the  accounts  of  the  meetings  in  the 
lay  Press  have,  in  general,  been  lengthy  but  exceedingly  ill- 
informed,  for  the  reason,  we  think,  that  the  subject  matter  of 
the  Papers  was  abstruse,  hard  to  report  interestingly  and  not 
likely  to  appeal  to  the  public  imagination.     But  a  series  of 
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communications  on  the  latest  discoveries  in  physical  science, 
on  the  problems  of  electric  traction,  on  advances  in  wireless 
communications,  on  the  use  of  electricity  in  the  solution  of 
domestic  problems  (to  take  a  few  of  the  subjects  which  occur 
to  us)  would  not  only  be  instructive  to  scientists  themselves, 
but  would  popularise  the  Association  at  a  time  when  it  needs 
new  life. 

Some  Large  American  Installations. 

Those  who  are  influenced  by  mere  size  in  electrical  apparatus 
will  be  interested  in  a  pamphlet  recently  issued  by  the  West- 
inghouse  Electric  International  Company.  This  describes 
firstly  a  4,200  h.p.  locomotive,  of  which  10  are  being  built 
for  use  on  the  Chicago,  Milwaukee  &  St.  Paul  Kailway  between 
Avery,  Idaho  and  Harlowtown,  a  distance  of  440  miles.  Each 
locomotive  is  equipped  with  six  motors,  and  also  with  regenera- 
tive working,  which  will,  of  course,  be  specially  useful  for 
operating  the  train  over  the  mountainous  gradients  found  on 
this  section.  The  system  employed  is  direct  current  at 
3,000  volts.  The  second  exploit  is  of  special  interest  on  the 
occasion  of  our  Annual  Marine  Issue.  The  Company  had 
recently  secured  the  contract  for  the  equipment  of  two  new 
battle  cruisers  in  the  U.S.  Navy  with  the  necessary  propelling 
gear  while  similar  work  is  also  in  hand  for  four  battleships. 
It  should  be  added  that  the  U.S.  Naval  authorities  have 
decided  to  equip  all  their  new  capital  ships  with  electric 
propulsion.  In  the  case  of  these  ships  four  propellers  will  be 
used,  each  driven  by  an  8,000  h.p.  motor.  Moreover,  there 
are  now  312  ships  either  built  or  building,  fitted  with  electric 
propulsion  by  this  firm,  and  it  is  stated  that  the  Port  of  New 
York  is  visited  every  24  hours  by  at  least  one  ship  so  equipped. 
This  system,  therefore,  seems  to  be  coming  to  its  own  in  the 
United  States.  Finally,  there  is  the  70,000  kw.  steam  turbine 
set  which  has  recently  been  installed  in  174th  Street  generating 
station  of  the  Interboro"  Rapid  Transit  Company  of  New  York. 
This  unit  can  develop  80,000  h.p.  continuously,  100,000  h.p. 
for  a  period  of  two  hours,  and,  in  an  emergency,  120,000  h.p.  for 
half-an-hour.  Truly  the  United  States  is  a  big  country  in 
more  wavs  than  one. 


A  Chance  for  the  Electric  Vehicle. 

The  sudden  increase  in  the  price  of  petrol  by  7d.  per  gallon 
will  have  effects  almost  as  far-reaching  on  the  trade  and 
industry  of  this  country  as  a  coal  strike.  The  growing  need 
for  road  transport  in  large  towns  and  the  new  tendency  to 
use  this  form  of  locomotion  for  inter-urban  work  has  largely 
increased  the  demand  for  petrol  and  other  similar  fuel  so  that 
the  rise  in  price  will  mean  an  innnediate  further  jump  in  the 
cost  of  living  with  all  the  incidental  troubles  that  such  a 
movement  connotes.  And  the  question  is  complicated  by  the 
suspicion  that  there  is  unfair  dealing  in  the  matte:  and  that 
the  price  is  now  being  increased  by  the  same  figure  by  which, 
owing  to  an  arrangement  with  Sir  Eric  Gedues,  it  will  have 
to  be  reduced  in  January  next,  so  that  whoever  suffers  it  will 
not  be  the  controlling  firms.  It  is  this  sort  *of  behaviour  on 
the  1'a.rt  of  privately  owned  concerns  which  brings  in  recruits 
for  a  policy  of  nationalisation.  Nevertheless,  there  is  a  remedy 
which,  thougii  not  ai)[*licable  to  Government  and  municipal 
undertakings,  will  bring  even  an  Oil  Trust  to  its  knees.  A 
substitute  for  petrol  must  be  employed  and  fortunately  one  is 
to  hand  in  the  electric  vehicle.  On  the  score  of  cost,  adapta- 
bility, and  utility,  it  has  already  i)roved  its  worth.  What  is 
lacking  are  scliemes  for  mass  production,  selling  and,  above  all, 
for  the  provision  of  charging  station^-.  We  hope  the  Electric 
Vehicle  Committee  will  set  to  work  and  deal  with  these  matters 
very  closely,  as  there  is  now  a  chance  for  development  such 
as  is  unlikely  to  occur  again. 


Unemployment  Insurance. 

A  WIDE  extension  of  the  principle  of  insurance  against 
unemployment  has  been  made  by  the  new  Unemployment 
Insurance  Act  which  will  come  into  operation  on  Novem- 
ber 8  next.  It  is  calculated  that  the  new  Act  will  affect 
12,000,000  persons  compared  with  those  numbering  about 
4,000,000  engaged  in  engineering,  shipbuilding  and  certain 
other  industries  which  are  now  insured.  In  future,  insurance 
will  be  compulsory  upon  substantially  all  persons  for  whom 
Health  Insurance  contributions  have  now  to  be  paid,  except 
outworkers  and  persons  employed  in  agriculture  and  private 
domestic  service.  Employees  of  local  authorities,  railways  and 
certain  public  utility  undertakings,  and  persons  with  rights 
under  a  statutory  superannuation  scheme  are  also  excepted 
under  certain  conditions.  A  distinction  from  Health  Insurance 
is  that  workpeople  over  70,  except  old  age  pensioners,  will  be 
insurable.  The  general  scheme  provides  for  a  weekly  con- 
tribution by  employees,  employed  and  the  State.  Previous 
contributions  towards  unemployment  insurance  will  be 
treated  as  an  equal  number  of  contributions  under  the  new  Act, 
and  the  benefit  will  be  15s.  per  week  for  men,  and  12s.  for  women. 
No  benefit  is  payable  for  the  first  three  days  of  unemployment, 
but  thereafter  it  is  payable  for  a  maximum  of  15  weeks  in  any 
year,  though  the  amount  of  benefit  drawn  must  not  exceed  the 
proportion  of  one  week  for  every  six  contributions.  During  the 
first  year  benefit  up  to  eight  weeks  may  be  claimed  as  soon  as 
four  contributions  have  been  paid. 

Disqualification  for  Relief. 

In  general  the  disqualifications  for  relief  laid  down  in  the 
1911  Act  are  re-enacted.  An  insured  contributor  who  becomes 
unemployed  through  his  own  fault  is  debarred  from  benefit  for 
six  weeks  unless  the  Insurance  Officer  decides  otherwise.  This 
at  present  covers  the  case  where  a  strike  in  one  industry 
throws  men  out  of  employment  in  another  industry,  and 
therefore  is  of  special  interest  at  the  present  time.  During 
the  discussion  on  the  Bill  the  Labour  Party  contended  that 
any  man  out  of  work  was  entitled  to  the  benefit  unless  he  was 
actually  a  striker.  But  this  is  carrying  things  too  far,  and  would 
in  these  days  when  Trades  Unions  support  one  another  virtu- 
ally mean  that  the  State  and  the  employers  by  their  contri- 
butions were  financing  a  strike  which  is  an  essay  in  State 
Socialism  for  which  the  country  is  not  yet  prepared.  The  Act 
is  one  which  requires  careful  study  by  those  affected.  In 
general  it  may  be  said  that  it  is  a  wise  piece  of  legislation,  but 
we  wish  that  wiser  policy  both  on  the  part  of  employers  and 
employed  would  render  it  virtually  unnecessary.  For  such  an 
Act,  however  much  it  may  be  concealed,  is  more  an  encourage- 
ment to  laziness  than  a  prevention  of  unemployment. 

A  Waste  of  Effort. 

Speaking  at  the  Annual  General  Meeting  of  Messrs.  Benn 
Brothers,  Ltd.,  last  week,  Sir  John  Benn  described  the 
technical  and  trade  Press  as  a  national  asset  which  provides 
a  store  house  for  the  best  brains  and  hand.s  of  the  arts  and 
(drafts,  a  ])latform  whence  the  scientist  can  get  a  hearing;  and 
an  opportunity  for  the  inventor  or  man  with  an  idea  to  obtain 
an  early  reward  for  his  talents.  The  itrosperity  of  a  technical 
journal  is,  therefore,  to  some  extent,  a  reflection  of  the  pros- 
])erity  of  the  industry  with  which  it  is  connected,  unless,  of 
course,  that  industry  fritters  away  its  resources  in  a  vain 
atrenii)t  to  do  more  than  its  strength  jiermits.  We  are  not 
sun-  that  the  electrical  industry  is  not  fast  ai)proaching  that 
condition.  For  besides  supporting  more  or  less  whole-heartedly 
a  number  of  commercial  journals,  which  in  itself  connotes  a 
certain  amount  of  overlapping,  it  wastes  its  substance  in 
publishing  house  and  association  journals  with  a  profusion 
which  is  as  startling  as  it  is  unwise.  A  little  more  economy 
n  this  respect  seems  desirable,  especially  at  the  present  time. 
i 
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Loan  Periods  for  Electric  Vehicles. 

Thicrk  is  a  good  deal  of  diiViTencc  of  opinion  as  to  the 
period  of  repayment  which  should  be  granted  on  loans  raised 
for  the  purchase  of  electric  vehicles  by  municipal  authorities. 
According  to  a  contemjjorary  the  Ministry  of  Health  has 
placed  this  period  at  seven  years  in  the  case  of  vehicles  used 
for  refuse  collection,  as  against  five  years  allowed  for  steam 
and  petrol  vehicles  used  for  the  same  })urpose.  The  Electric 
Vehicle  Committee  think  ten  years  a  safe  period  owing  to 
the  siuall  rate  of  depreciation  in  the  body,  chassis  and  electrical 
equipment.  This  is  in  our  opinion  a  conservative  figure, 
but  for  the  ])resent,  no  doubt,  it  is  better  to  be  on  the  safe 
side,  though  there  is  no  need  to  carry  this  policy  to  the  extent 
adopted  by  the  Ministry  of  Health,  for  experience  shows  a 
much  longer  period  coxM  easily  be  granted.  We  are  being 
forced,  to  the  conclusion  that  the  average  driver  of  a  com- 
mercial petrol  vehicle  knows  very  little  about  his  work,  with 
the  result  that  the  streets  are  fouled  by  oil  droppings  and 
the  atmosphere  by  fumes  caused  by  weird  ideas  on  the  subject 
of  lubrication,  and  a  steam  operated  vehicle  is  anyhow  a 
monstrosity  on  the  road.  The  general  introduction  of  com- 
mercial electric  vehicles  will  go  far  to  improve  this  state  of 
ai?airs.  Every  encouragement  should,  therefore,  be  given 
them,  especially  by  a  department  whose  primary  object  is 
presumably  the  maintenance  of  the  national  health.  Inci- 
dentally, it  would  seem  that  the  particular  authority  chosen 
to  sanction  a  loan  for  electric  vehicles  is  decided  by  what  the 
particular  vehicle  is  to  be  used  for.  Thus  the  Ministry  of 
Transport,  the  Ministry  of  Health,  the  Electricity  Commis- 
sioners, and  doubtless  others,  all  have  fingers  in  the  pie.  This 
is  another  example  of  the  fearful  and  w^onderful  way  in  which 
our  bureaucrats  work.  An  effort  should  be  made  to  co- 
ordinate and  to  simplify  the  work  of  these  sanctioning 
authorities. 


Municipal  Electricity  Supply  in  the  U.S. 

In  this  country  municipal  electricity  supply  is  flourishing,  and 
there  seems  no  reason  to  suppose  that  it  will  not  equally 
flourish  in  future,  though  there  will,  we  hope,  be  a  total  abandon- 
ment of  the  old  idea  that  electricity  supply  can  be  safely 
limited  by  municipal  boundaries.  On  the  other  hand,  with 
certain  notable  exceptions  the  privately-owned  electricity 
supply  company  has  been  almost  as  conspicuous  a  failure. 
Into  the  reasons  for  this  we  do  not  propose  to  go.  We  merely 
state  the  fact.  But  it  is  interesting  to  notice  that  things  are 
contrariwise'  in  the  United  States.  We  know  full  well  the 
abounding  prosperity  of  such  concerns  as  the  Commonwealth 
Edison  Company,  of  Chicago,  and  of  similar  privately-owned 
concerns  in  Boston  and  New  York.  But  a  recent  issue  of  the 
''  National  Electric  Light  Association  Bulletin  "  draws  atten- 
tion to  the  other  side  of  the  picture.  It  gives  a  list  of  between 
300  and  350  erstwhile  municipally-owned  lighting  plants 
■'  which  are  dead  and  buried.  They  have  gone  out  of  business 
■as  losing  propositions,  and  the  taxpayers  have  had  to  pay  the 
losses."  But  surely  this  does  not  represent  the  whole  of  the 
story.  Take  Chikopee,  Minn,  for  instance,  where  the  plant  was 
shut  down  in  1912  or  Garretson,  S.D.,  where  "  the  gas  plant 
blew  up  "  has  nothing  been  done  to  '"  get  back  "  their  whilom 
modernity  by  embarking  once  again  on  the  great  adventure 
■of  electricity  supply  under  happier  ausjjices,  or  will  the  remains 
of  the  plant  attract  sightseers  in  years  to  come  as  the  tombs 
of  the  Incas  do  now  ?  We  know  the  average  American  likes  to 
be  in  a  paying  proposition,  and  we  heai  strange  stories  of 
municipal  graft  in  that  country.  Can  these  be  the  true 
reasons  for  these  failures  ?  Some  further  information  would 
be  interesting. 


Marine  Electrical 
Practice. 

This  week's  issue  of  The  Electriciax  forms  the  third 
occasion  upon  which  we  have  devoted  jjractically  the  whole 
of  our  contents  to  a  consideration  of  the  problenri*  which 
arise  from  the  employment  of  electricity  on  shipboard  and 
for  driving  quayside  or  other  machinery  u.sed  in  marine  work. 
The  subject  is  of  considerable  imjwrtance.  To  talk  of  key 
industries  is  riexx  jen  now-a-days,  but  it  is  nevertheles.s  true 
that  the  trade  and  prosperity  of  this  country  is  so  bound  up 
with  shipping  that  the  development  of  the  latter  mu.st  go 
hand-in-hand  with  any  improvement  in  the  others  ;  and  that 
all  three  must  .stand  and  fall  together.  What  i.s  our  pre.sent 
])osition  in  this  regard  ?  We  possess  the  largest  Navy  in  the 
world,  whose  discipline,  enterpri.se  and  fixity  of  purpo.se  pre- 
eminently assisted  to  lead  us  through  War  to  Victory.  Our 
mercantile  marine  is  also  the  largest  in  the  world,  and  ha.s 
proved  itself  by  its  courage  and  self-sacrifice  equally  first  in 
war  as  in  peace.  It  suffered  heavily  during  the  war.  but  it  13 
now  fast  regaining  its  old  position  and  the  tonnage  afloat  is 
no  less  than  20, .582, 652  tons  contained  in  some  10,850 
ships,  these  figures  excluding  all  vessels  under 
100  tons  burthen.  There  is  no  port  in  the  world  into  which 
out  ships  do  not  penetrate  and  few  in  which  they  do  not  find 
themselves  in  the  majority  both  in  number  and  size.  Here 
there  is  a  worthy  field  for  electrical  enterprise  :  and  it  is  one 
of  which  electrical  engineers  have  taken  full  advantage. 
Some  Essentials. 

A  study  of  the  articles  by  Mr.  C.  H.  Wordixgham.  wherein 
he  gives  us  the  benefit  of  his  wide  experience  of  Admiralty 
practice,  and  by  Mr.  L.  Miller,  in  which  certain  problems 
connected  with  the  drive  of  auxiliaries  on  board  ship  is  con- 
sidered, indicate  clearly  the  reason  for  this.  The  advantages 
of  the  control,  flexibility,  economy  and  high  efficiency  made 
possible  by  the  use  of  electrical  equipment  are  no  le.ss  appreci- 
ated on  ship  than  on  shore,  and  though  the  installation  of 
motors  and  other  electrical  apparatus  under  such  conditions 
gave  rise  to  certain  problems  these  have  now  been  overcome. 
The  nature  of  these  problems  may.  however,  be  indicated 
by  a  reference  to  the  difference  between  land  and  sea  operating 
conditions.  Firstly,  the  plant  must  be  reliable.  In  addition, 
it  must  also  be  ec  nomical  and  light.  But  reliability  is 
essential,  for  a  breakdown  at  sea  is  a  much  more  serious 
occurrence  than  a  similar  happening  on  land,  while  it  is 
obvious  that  there  is  a  limit  to  the  number  of  spares  that 
can  be  carried  and  those  not  carried  are  practically  unattainable 
in  emergency.  Ease  of  handling  is  another  essential.  In 
addition  to  these  fundamentals  there  are  other  questions, 
such  as  gvroscopic  action,  the  effects  of  moisture  and  weather 
and  insulation  troubles  which  have  to  be  considered  in  the 
case  of  electrical  machinery.  Insulation  is  indeed  of  supreme 
importance  as  Mr.  Wordixgham  rightly  points  out. 
Progress  ix  Propulsiox. 

Propulsion  is  the  most  recent  application  of  the  electric 
drive  on  board  ship.  In  Mr.  Retties  opinion  British  progress 
in  this  direction  has  been  retarded  by  the  conservatism  of  the 
shipowners.  As  usual  we  were  the  pioneers,  but  there  has 
beeji  little  development  and  now  the  pre-eminence  in  this 
respect  has  passed  to  the  United  States.  Here  electrical 
propulsion  has  been  singularly  successful,  so  much  so  that  the 
Navy  Department  has  given  orders  that  in  future  all  capital 
ships  are  to  be  electrically  driven,  it  being  found  that  in 
economy,  ease  of  manoeuvring  and  general  utility  they 
possess  outstanding  advantages  over  the  older  drives.  It 
may  be  added  that,  as  is  now  becoming  universally  the  case, 
in  this  countrv,  all  the  auxiliarv  machinery  is  operated  elec- 
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trically.  It  would  be  absurd,  however,  to  supj^ose  that  finality 
has  been  reached  in  the  matter  of  propulsion  ;  and  it  is, 
therefore,  fortunate  that  the  electrical  drive  will  be  tested 
under  such  arduous  conditions  as  those  found  in  naval  working 
and  that  comparisons  with  the  operation  of  other  ships  fitted 
with  the  ordinary  drive  will  also  be  possible.  So  far  as  the 
"  New  Mexico  "  is  concerned  these  comparative  tests  have 
been  remarkably  successful. 

Geared  Turbine  Developments. 
In  the  special  issues  of  The  Electrician  we  have  always 
made  a  point  of  publishing  views  on  all  sides  of  the  special 
question  dealt  with  and  we  make  no  exception  to  our  rule 
on  this  occasion.  There  is  good  reason  for  this.  For  while 
under  the  naval  conditions  of  working  with  its  varying  speeds 
and  frequent  manoeuvring  the  electric  drive  shows  up  well, 
the  advantages  are  not  so  conspicuous  in  the  mercantile 
marine  where  constant  speed  for  long  periods  is  the  rule. 
Under  such  conditions  the  geared  turbine  is  a  formidable 
rival ;  and  the  articles  by  Mr.  A.  V.  Jarratt  and  Mr.  R.  J. 
Walker  indicate  how  much  has  been  done  in  this  direction. 
To  many,  gearing  is  an  abomination,  but  there  seems  no 
doubt  that  the  numerous  initial  difficulties  have  now  been 
successfully  overcome  ;  and  that  it  forms  an  efficient  and 
reliable  link  between  the  turbine  and  the  propeller. 

Wireless  Telegraphy. 
No  issue  dealing  with  marine  electrical  practice  would  be 
complete  without  reference  to  the  part  played  by  wireless 
telegraphy.  The  benefits  which  the  development  of  this 
form  of  communication  has  already  conferred  on  those  whose 
life's  work  is  on  the  sea  is  already  too  well  known  to  need 
further  mention.  The  increase  in  our  knowledge  of  wireless 
telegraph  and  telephone  fundamentals  will  certainly  do  much 
to  assist  this  development  in  the  future.  But  curiously 
enough,  as  Major  H.  MacCallum  points  out,  for  the  moment 
there  is  semi-stagnation,  for  the  dual  reason  that  the  war 
necessitated  wireless  experimenters  working  in  other  fields, 
and  that  marine  practice  had  already  reached  a  commercial 
stage  of  development  and  so  could,  for  the  time  being,  be 
safely  discarded.  This,  however,  will  not  be  more  than  a 
temporary  state  of  affairs  and  before  long  the  most  recent 
improvements  in  wireless  apjiaratus  will  be  employed  in 
conjunction  with  direction-finders,  calling-up  devices,  and, 
we  need  hardly  add,  the  thermionic  valve,  so  that  together 
with  an  increasing  knowledge  of  the  theoretical  basis  of  these 
apparatus,  a  further  long  step  in  progress  will  be  made. 

Quayside  Machinery. 

Though  not  strictly  coming  under  the  head  of  marine 
practice,  some  mention  must  be  made  of  tlie  place  the  electric 
drive  is  finding  in  the  oi)eration  of  quayside  machinery,  thereby 
ousting  tlie  pioneer  hydraulic  plant,  much  to  the  dismay  of 
some  conservative  engineers.  Several  articles  which  we  pub- 
lish in  tliis  issue  indicate  this  tendency  clearly,  and,  whether 
in  tile  liiindling  of  general  merchandise  or  of  more  specialised 
l)r()(iucts  such  as  coal  and  china  clay,  the  electric  drive  is  being 
more  and  more  adoi)ted.  In  shipbuilding  and  ship  rc\)a\v 
work  electricity  for  welding  purposes  is  beginning  to  play  an 
important  part  as  is  signalised  by  the  recent  launch  of  an 
entirely  electrically  \V(<l(led  ship  and  by  the  greater  ease  and 
cheapness  by  which  rc^pairs  can  thus  be  effected. 

In  the  main,  electrical  ])ractice  in  the  future  is  not  likely  to 
l)e  less  successful  than  in  the  past.  Fresh  developments  may 
be  expected,  especially  in  the  use  of  electric  heating  anil 
cooking  for  which  the  large  liner  forms  an  exceptionally 
favourable  field  of  exi)loitation.  In  the  meantime  progress  in 
other  branches  is  not  likely  to  stand  still,  and  we  shall  hope 
in  future  years  to  see  this  particular  form  of  electrical  activit\- 
s]>reading  into  still  wider  fields  of  usefulness. 


Legislation    in  1920. 

The  zeal  for  producing  fresh  enactments  which  characterised 
the  1919  Session  of  Parliament  continued  with  unabated 
vigour  during  the  first  part  of  the  1920  Session  ;  and  though 
the  year's  output  may  not  constitute  a  record,  the  number  of 
Bills  passed  at  the  date  of  the  adjournment  was  unusually 
high.  Of  the  128  public  Bills  introduced  65  were  Government 
measures,  private  members  being  res]:)onsible  for  the  remainder. 
Altogether  58  Bills  were  passed  and  received  the  Royal  Assent, 
and  several  are  being  held  over  until  the  Autumn  Session. 
Though  many  of  the  measures  were  necessary  and  represent 
serious,  if  not  quite  successful,  attempts  to  legislate  for  post- 
war circumstances,  some  of  the  legislative  proposals  are 
distinctly  unwise  and  are  calculated  to  do  more  harm  than  good. 
Many  members  of  Parliament  seem  to  be  under  the  delusion 
that  legislation  qua  legislation  is  a  panacea  for  every  ill, 
whether  it  be  due  to  moral,  ])hysical  or  economic  causes,  and 
consequently  as  soon  as  a  section  of  the  public  discover  a 
grievance,  whether  real  or  imaginary,  an  appeal  is  at  once 
made  to  the  Legislature  to  provide  a  remedy.  In  order  to 
maintain  the  favour  of  the  public,  attempts,  are,  therefore^ 
made  to  legislate  for  conditions  for  which  legislation  -  is  not  the 
proper  remedy.  The  fact  is,  of  course,  that  an  alteration  of 
one  part  of  a  complicated  machine  cannot  be  made  without 
throwing  everything  else  out  of  gear. 

A  Foolish  Measure. 
A  good  instance  of  this  is  the  Profiteering  (Amendment) 
Act,  which  has  definitely  failed  in  its  purpose  ;  it  has  not 
lowered  prices  and  it  has  not  stopped  "  profiteering  "  (a  term 
which  was  undefined  in  the  Act,  probably  because  it  was. 
incapable  of  definition)  ;  but  it  has  let  loose  upon  certain 
branches  of  industry  a  foolish  inquisition  which  has  done  more 
harm  than  good.  We  need  only  refer  our  readers  to  the 
recent  report  of  the  Sub-Committee  on  Electric  Lamp  Manu- 
facture in  justification  of  this  statement. 

Government  by  Officials. 
One  bad  effect  of  the  overcrowding  of  the  Session  is  that 
Bills  are  hastily  drafted  and  are  then  pushed  through  both 
Houses  of  Parliament  without  adequate  consideration.  Con- 
sequently, the  sphere  of  the  Executive  has  received  a  dangerous 
extension  and  we  see  Government  Departments  rushing  into 
print  with  explanatory  pamphlets  as  soon  as  a  Bill  is  passed 
and  popular  journals  are  compelled  to  keep  legal  departments 
to  answer  the  queries  of  a  bewildered  public.  This  is  a  form 
of  legal  inter])retation  by  newspapers  of  which  we  have  already 
had  more  than  enough  examples  within  recent  years.  The 
Increase  of  Rent  &  Mortgage  Interest  (Restrictions)  Act  is 
one  of  the  latest  examples  of  this  kind  of  legislation  :  it  is 
vaguely  worded  in  places  and  it  complicates  an  already 
difiicult  position.  Though  it  may  do  some  good  and  appease 
popular  clamour,  it  was  dealt  with  too  hastily,  and  the  only 
thing  that  can  be  safely  firedicted  of  it  is  that  it  will  cause  much 
litigation  and  bring  grist  to  the  lawyer's  mill,  neither  of  which 
are  primary  objects  of  an  Act  of  Parliament. 

Public  Acts. 
Of  the  new  measures  only  a  few  affect  the  electrical  industry. 
The  Telegraph  (.Money)  Act  enables  the  Postmastkr-General 
to  raise  £10.000,000  for  the  development  and  imi)rovement  of 
the  telephone  and  telegraph  ser\nces.  and  should,  therefore, 
mean  much  work  for  telephone  and  telegra]ih  ap]>aratus 
manufacturers.  There  are  still  many  complaints  of  the 
inelficiency  and  inadequacy  of  the  telephone  service,  but  it 
would  ajipear  that  serious  stops  are  now  being  made  to  make 
up  for  war  arrears  by  providing  new  exchanges,  laying 
additional   trunk  lines  underground.  &c..  and  we  hope  that 
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this  improveiiumt  on  the  engineering  side  will  be;  followed  by 
a  correspondingly  improved  service. 

The  Tramways  (Temporary  Increase  of  Charges)  Act 
provides  a  much  needed  measure  of  relief  fgr  tramway  under- 
takings which  have  been  badly  affected  by  the  increase  in  the 
])rices  of  materials  and  by  the  frequent  demands  of  the  men 
for  increased  wages.  The  Public  Utility  Companies  (Capital 
Issues)  Act  may  assist  the  electric  supply  and  tramways 
com])anies  in  raising  fresh  capital,  and  the  Overseas  Trade 
(Credit  &  Insurance)  Act  should  be  of  assistance  to  engineers 
and  manufacturers  in  building  u])  their  trade  connection 
with  Rumania,  Jugo-Slavia,  Czecho-Slovakia,  Poland,  &c. 
The  burden  of  the  Finance  Act,  which  increased  the  Excess 
Profits  Duty  from  40  to  60  per  cent.,  imposed  a  tax  on  tram- 
cars  and  increased  the  tax  on  other  mechanically  propelled 
vehicles,  &c.,  will  be  severely  felt  and  will  tend  to  check 
progress  in  the  industry. 

The  Electricity  (Supply)  Bill. 

The  most  important  measure  introduced  during  the  Session 
from  the  electrical  point  of  view  was  the  Electricity  (Supply) 
Bill,  but  as  it  has  not  yet  been  read  a  second  time  its  fate  is 
still  uncertain.  There  can  be  no  doubt  that  some  further 
legislation  is  necessary  to  round  of?  the  useful  Act  of  1919  ; 
and,  although  the  financial  clauses  which  were  omitted  from 
that  Act  may  not  have  been  wisely  drafted,  some  monetary 
assistance  from  the  Government  is  essential  in  order  that 
electricity  supply  may  be  generally  developed  and  extended 
to  rural  districts  and  that  the  water-power  resources  of  the 
country  may  be  utilised.  The  Compulsory  Powers  con- 
ferred by  the  Bill  are  also  necessary,  though  we  hope  they 
will  not  often  have  to  be  used. 

.  An  important  Act  of  the  Session,  though  only  of  indirect 
interest  to  electrical  engineers,  is  the  Gas  Regulation  Act, 
which  does  for  the  gas  industry  what  the  Electricity  (Supply) 
Act  of  1919  did  for  electricity  supply  and  introduces  the 
thermal  basis  of  charging  for  gas.  The  National  Health  & 
Unemployment  Insurance  Acts  throw  increased  burdens  xipon 
the  industry  and  make  important  changes  in  the  law  relating 
to  health  and  unemployment  insurance.  The  benefits  to  sick 
and  unemployed  persons  have  been  increased,  though  it  is 
doubtful  if  they  will  satisfy  the  beneficiaries. 

Private  Legislation — Traction. 
As  regards  private  legislation,  neither  in  number  or  in 
subject  matter  was  the  Session  up  to  the  average  pre-war 
standard,  but  about  45  Acts,  which  confer  additional  electric 
supply  and  tramway  powers  have  been  passed.  An  out- 
standing "feature  was  the  number  of  local  authorities  who  have 
been  authorised  to  provide  motor  omnibus  services.  Of  the 
26  authorities  in  this  category  the  great  majority  own  tramway 
undertakings,  and  in  these  cases  it  is  only  intended  bo  run  omni- 
buses in  out-lying  districts  to  act  as  feeders  for  their  tramway 
services.  There  were  several  contests  as  to  the  contribution 
fco  be  made  by  motor  omnibus  owners  for  the  maintenance  of 
the  roads  over  which  their  vehicles  run,  and  after  conferences 
with  the  Ministry  of  Transport  a  model  clause  for  dealing  with 
the  matter  has  been  elaborated.'  Nine  of  the  new  Acts 
authorise  tramway  extensions  ;  in  four  or  five  cases  power  is 
given  to  use  trailer  or  coupled  cars,  and  in  three  or  four 
instances  tramway  authorities  are  allowed  to  carry  goods  and 
minerals  on  their  systems.  These  are  useful  powers  which 
will  help  to  increase  the  utility  of  the  services.  We  notice 
that  three  Acts  confer  inter-running  powers,  but  we  would 
point  out  that  under  the  IMinistry  of  Transport  Act  of  1919 
the  Minister  of  Transport  can  now  give  authority  for 
through  running  on  adjacent  tramway  systems  ;  and  it  will 
be  unnecessary  to  promote  Bills  for  this  purpose  in  future. 
Many  of  the  Acts,   including  that  of  the  London  Electric 


Railway  Companies,  authori.se  an  increase  of  fares,  but  it  is 
probable  that  procedure  under  the  Tramways  (Temi>orary 
Increase  of  Charges)  Act  of  this  year  will  be  found  sufficient 
for  future  cases  of  increased  charges.  An  exten-sion  of  time 
to  complete  authorised  lines  and  works  was  granted  to  several 
undertakings,  and,  in  addition,  Lowestoft  Corporation  acquired 
authority  to  introduce  a  trolley  vehicle  service.  Halifax 
Corjjoration  to  alter  the  gauge  *of  their  tramways,  and  the 
Hastings  Tramways  Company  to  use  the  overhead  system  on 
the  sea-front  line.  Unfortunately,  the  most  important  tram- 
way measure  of  the  Session,  the  L.C.C.  Tramways  &  Im- 
provements Bill,  was  not  allowed  to  proceed  owing  to  failure 
to  comply  with  the  Standing  Orders  and  the  County  Council 
only  secured  very  limited,  but  totally  inadequate  power.-?,  to 
run  omnibuses.  The  Tramways  Bill  of  the  Middlesex  County 
Council  was  rejected  in  Committee,  though  the  Derwent 
Valley,  Calver  &  Bakewell  Railway,  which  may  be  equipped 
for  electric  working,  was  passed. 

Electricity  Supply". 

Like  the  tramways,  fate  has  been  rather  unkind  to  the 
electricity  supply  bills.  The  most  interesting  scheme  of  the 
Session— the  Dartmoor  &  District  Hydro-Electric  Project — 
had  to  be  abandoned  owing  to  the  great  outcry  raised  against 
any  interference  with  the  scenery  and  attractions  of  Dartmoor. 
Several  existing  undertakings  obtained  power  to  extend  their 
area  of  supply,  to  lay  mains  in  private  streets,  to  give  a  bulk 
supply,  &c.  Among  these  were  Blackpool.  Bristol.  Cardiff. 
Halifax,  Huddersfield,  Manchester,  Portsmouth  and  Salford 
Corporations.  There  were  two  or  three  Bills  whichjsought 
{inter  alia)  powers  to  extend  the  borough  boundaries  and  the 
electricity  supply  areas,  and  one  of  these  (the  Edinburgh  Bill) 
led  to  a  strenuous  fight,  but  ultimately  Edinburgh  Corporation 
succeeded  and  it  has  been  authorised  to  acquire  the  electric 
supply  and  tramway  undertakings  in  Leith  and  Musselburgh. 
The  Masham  Urban  Council  has  been  given  authority  to 
purchase  the  local  electric  supply  and  gas  undertakings ; 
Tredegar  Urban  Council  to  establish  electricity  supply  and  to 
take  current  in  bulk  ;  while  the  South  Wales  Electric  Power 
Distribution  and  the  North  Metropolitan  Electric  Power 
Supplies  Companies  have  obtained  additional  capital  powers 
and  the  latter  company  has  also  secured  the  right  to  link  up 
with  the  Luton  undertaking. 

Provisional  Orders. 

Owing  to  the  changes  introduced  by  the  Electricity  (Supply) 
Act,  1919,  there  were  no  provisional  electric  lighting  orders, 
and  there  was  only  one  Tramway  Provisional  Order  Con- 
firmatory Act,  and  that  authorised  an  extension  of  the 
Warrington  tramways.  There  were  five  Bills  under  the 
Private  Legislarion  Procedure  (Scotland)  Act.  Two  author- 
ised an  increase  of  fartfs  and  one  the  through-running  of 
tramcars  over  an  adjacent  system.  The  Motherwell  and 
Wishaw  Burghs  (Amalgamation  &  Extension)  Order  confers 
powers  as  to  the  anuilgamation  and  workings  of  the  existing 
electricity  undertakings  of  the  Burghs. 

It  will  therefore  be  seen  that  a  very  wide  field  has  been 
covered,  but  a  consideration  of  the  hurried  summary  which 
we  have  Been  able  to  give  above  is  a  not  unconvincing  argument 
for  son\e  change  in  the  Parlianuuitary  procedure  for  dealing 
with  such  measures.  Whether  this  can  be  eftected  best  by 
the  institution  of  local  Parliaments  or  by  some  other  scheme 
of  devolving  powers  is  a  question  which  will  soon  have  to  be 
gone  into.  In  the  -meantime  we  suggest  that  all  private  Bilk 
might  be  referred  to  a  Joint  Committee  of  both  Houses  of 
Parliament.  This  course  would  introduce  more  certainty  and 
more  uniformity  in  procedure  ;  it  would  be  an  economy  of  tune 
and  it  would  reduce  the  great  cost  of  piloting  a  measure  through 
Parliament. 
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The  Design  of  Electrical  Installations  for  Ships, 


By   C.    H.  WORDINGHAM,    C.B.E. 

(Ex-Director  of  Electrical  Engineering,  British  Admiralty. 
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Introductory. 
ELCTEIC  lighting  was  introduced  on  board  ships  at 
a  very  early  date  in  its  history,  because  its  intrinsic 
merits  were  intensified  under  the  conditions  obtain- 
ing afloat.  The  introduction  of  electric  motive  power, 
however,  was  much  more  tardy,  and  it  is  only  of  late 
years  that  reliance  has  been  placed  upon  it.  Great 
caution  on  the  part  of  those  responsible  for  the  planning  and 
operation  of  a  ship  is  not  only  justifiable,  but  imperative, 
and  it  was  necessary  to  wait  until  the  case  for  electric  power 
had  been  proved  up  to  the  hilt  on  land  before  it  was  introduced 
at  sea.  A  breakdown  of  plant  on  land  usually  causes  nothing 
worse  than  inconvenience  or  loss  of  money,  but  on  a  ship, 
failure  at  a  critical  moment — for  example,  of  steering  gear^ — 
may  be  fraught  with  serious  or  even  disastrous  consequences. 
Again,  defective  plant  on  land  can  usually  be  repaired  quickly, 
or  spare  parts  can  be  obtained  at  short  notice,  while  a  ship 
may  be  hundreds  or  even  thousands  of  miles  from  a  repairing 
shop,  and  spare  parts  that  may  be.  wanted  must  be  bought  in 
advance  and  stowed  on  the  ship,  occupying  valuable  space. 

The  Case  for  Electric  Power. 
Now,  however,  that  good  design  has  made  electric  plant 
at  least  as  reliable  as  that  operated  by  any  other  means,  and 
now  that  actual  ship  experience  on  a  widely  extended  scale  has 
demonstrated  its  reliability,  there  is  no  longer  any  excuse 
for  neglecting  this  form  of  motive  power  which  is  rapidly 
ousting  all  others  for  the  distribution  of  power  on  land.  Its 
advantages  are  peculiarly  great  on  board  ship,  for,  in  addi- 
tion to  its  convenience,  adaptability  and  ease  of  manipulation, 
it  has  the  further  great  merits  of  being  available  at  any  instant 
without  preliminary  warming  up  or  the  losses  while  standing 
unavoidable  with  steam  plant.  Unlike  hydraulic  machinery, 
it  is  unaffected  by  frost,  and  in  many  respects,  esj)ecially  in 
regard  to  efiiciency,  it  is  greatly  superior  to  pneumatic  plant. 

The  ease  with  which  cables  can  be  laid  along  circuitous 
routes  and  can  pass  through  restricted  spaces  enables  electric 
motors  to  be  fixed  where  any  other  kind  would  be  difficult  or 
even  impossible  to  install,  while  the  absence  of  the  high  tem- 
perature inseparable  from  steam  engines  and  the  pipes  leading 
thereto  and  of  the  low  temperature  associated  with  condensa- 
tion and  inevitable  with  hydraulic  pipes  and  machinery  are 
further  valuable  points  in  favour  of  electric  driving.  It  is  in- 
contestable that  the  distribution  of  electric  motive  power  on 
board  ship  in  lieu  of  other  forms,  and  its  adaptation  to  all  the 
uses  of  which  it  is  capable  result  in  a  saving  of  labour  in  carry- 
ing on  the  working  of  the  ship  and  a  diminution  in  the  cost  of 
upkeep  of  the  power  plant.  A  substantial  amount  of  energy 
that  would  otherwise  be  dissipated  by  inefficient  plant  and 
stand-by  losses  of  heat  is  saved  with  corresponding  economy  of 
coal  ;  this  results  not  only  in  direct  saving  of  nioney,  but, 
what  is  even  more  important,  in  saving  weight  and  setting  free 
space.  The  ventilation  of  the  ship  is  much  better,  and  at  the 
same  time  the  water-tightness  of  compartnuMits  is  much  less 
interfered  with  by  the  introduction  of  motor-driven  fans. 
The  absence  of  pipes,  sonui  of  large  size,  carrying  steam  and 
water,  also  contributes  greatly  to  the  maintenance  of  water- 
tightness. 

There  is  no  need  to  labour  these  points  ;  in  the  Navy,  where 
reliability,  efficiency  and  convenience  are  ruling  considerations, 
electric  power  has  to  all  intents  and  purposes  dis])la('ed  all  other 
kinds  for  general  use,  with  the  one  exception  of  tlie  oi)eration 
of  turrets.  In  ships  of  the  mercantile  marine  questions  of 
cost  are  given  more  prominence  than  in  the  Navy,  but  here, 
if  the  broad  view  be  taken  and  consequential  savings  allowed 
for,  it  will  be  found  that  the  scale  iiu^limvs  strongly  to  electric 
power. 

Ei  ECTRic  Cooking  and  Hkatixg. 

Electric  cooking  is  coming  into  increasing  favour  on  board 
ship,  especially  on  passenger  vessels,  with  the  associated  hot- 


cupboards  and  warming  plates,  while  electric  radiators  are 
peculiarly  adapted  to  the  confined  spaces  of  individual  cabins. 

In  this  article  it  will  be  assunifd  that  the  advantages  of 
electrical  working  are  appreciated  and  admitted,  and  the  ques- 
tion of  the  most  economical  and  efficient  equipment  will  be 
considered. 

System  of  Supply. 

A  ship  is  a  very  small  area  in  which  to  distribute  electrical 
energy,  and  therefore  only  a  low  pressure  is  called  for.  Saving 
of  weight  is,  however,  of  paramount  importance,  and  on  these 
grounds  the  pressure  may  with  advantage  be  kept  up  to  220 
volts.  Simplicity  and  reliability  are  essential  and  therefore, 
in  the  absence  of  special  conditions  necessitating  special  treat- 
ment, three-wire  and  four-wire  alternating  current  should  be 
avoided.  Three-wire  direct  current  involves  the  use  of 
balancers,  the  risk  of  complicated  earths,  and  unbalanced 
pressures  in  case  of  short  circuits,  together  with  risks  atten- 
dant on  the  opening  of  the  middle  wire.  There  are  no  advan- 
rages  sufficiently  great  to  compensate  for  these  drawbacks 
if  a  pressure  of  220  volts  be  used  across  the  outer  conductors. 
If  the  pressure  be  put  up  to  440  volts  the  middle  wire  must  be 
earthed  for  safety,  and  in  consequence  an  earth  on  either  of 
the  outer  conductors  will  involve  interruption  of  supply. 
Quite  objectionable  shocks  also  may  be  anticipated  in  handling 
motors  supplied  at  440  volts. 

Alternating  Current  Inferior. 
Alternating  current,  if  attractive  in  some  respects,  is  inferior 
to  direct  current  on  board  ship.  It  must  be  borne  in  mind 
that  the  importance  of  shock  is  greatly  accentuated  on  board 
ship.  In  the  first  place  the  hull  is  of  steel,  and  a  practically 
perfect  earth  is  brought  into  close  proximity  to  almost  every 
piece  of  gear  which  has  to  be  handled.  Secondly,  water  is 
very  much  in  evidence,  whether  as  spray  or  in  the  washing 
down  of  decks,  and  many  of  those  who  may  have  to  use  the 
gear  have  damp  hands  and  damp  boots  or  no  boots  at  all  ; 
hence  their  skin  resistance  is  low.  In  engine  and  boiler  rooms 
moisture  is  present  from  condensation,  and  men  are  perspiring 
freely,  the  conditions  again  being  conducive  to  shock.  So 
long  as  direct  current  is  employed  and  the  pressure  is  confined 
to  220  volts  there  is  no  danger  to  life,  though  distinctly  un- 
pleasant shocks  may  be  obtained.  With  alternating  current, 
however,  the  case  is  very  different,  and  under  the  conditions 
described  fatal  cases  of  shock  would  certainly  take  place. 

The  Cable  Question. 
Apart  from  shock,  other  considerations  militate  against 
alternating  current.  In  view  of  the  cables  having  to  pass 
through  steel  bulkheads  four-core  cable  is  practically  essential. 
These  cables  nuist  be  of  greater  sectional  area  than  the  aggre- 
gate area  of  single  cables,  owing  to  their  inferior  facilities  for 
dissii)ating  heat,  and  the  various  boxes,  switches  and  fuses 
nuist  be  nuuh  more  complicated  and  heavier  than  those 
required  with  two-wire  direct  current.  A  large  proportion 
of  the  machines  to  be  driven  on  a  ship  are  essentially  of  variable 
speed — e.g.,  hoists,  capstans  and  lifts — and  although  hydraulic 
•  variable  si)eed  gear  can  be  used  advantageously  to  give  this 
variation,  its  relatively  low  efficiency  and  high  cost  are  against 
it  unless  the  motors  be  used  intermittently  and  for  very  short 
periods  of  tnne. 

Just  as  the  drawbacks  to  alternating  current  are  accentuated, 
so  its  advantages  are  discounted  on  a  ship.  The  outstanding 
advantage  of  ea.se  in  changing  pressure  has  little  or  no  appli- 
cation, the  generators  are  small  compared  with  those  in  a 
power  station,  and  it  is  doubtful  whether  they  are  any  more 
simple  or  reliable  than  direct  current  generators.  The  motors 
lune  the  advantage  for  what  it  is  worth  of  having  no  comnui- 
tators.  but  against  this  nuist  be  set  their  extra  weight  as  com- 
imred  with  direct-current  machines,  which  is  of  material  im- 
portance.    There  is  some  advantage  no  doubt  iu  diminished 
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sparking  at  fuses  and  switches,  but  this  is  not  great  enough  to 
be  a  serious  factor  in  the  choice  between  the  two  classes  of 
current. 

The  writer  wouM  unliesitatingly  ])ronounce  in  favour  of 
direct  current  for  ship  use,  and  for  distribution  or,  two  wires  at 
a  pressure  of  220  volts.  An  exception  may  be  made  for  very 
small  vessels  in  which  there  is  little  demand  beyond  that  for 
lighting,  110  volts  having  certain  advantages.  The  lower 
pressure  is  more  convenient  if  secondary  batteries  be  employed 
as  is  frequently  done  on  board  yachts,  while  the  lamps  are 
somewhat  more  efficient  and  durable  with  110  volts  than  with 
220  volts. 

System  of  Coxductors. 

In  the  Merchant  Service  the  radiating  sy.stem  is  almost 
exclusively  used  at  present — i.e.,  heavy  main  circuits  are 
brought  from  the  switchboard  to  which  all  the  dynamos  are 
connected,  and  these  circuits  supply  the  principal  individual 
motors  and  auxiliary  switchboards  fitted  in  appropriate  parts 
of  the  ship.  These  auxiliary  switchboards  are  often  inter- 
connected for  increased  security  of  supply.  This  system, 
originally  in  use  in  the  Navy,  had  to  be  abandoned  when 
motive  power  was  applied  on  a  large  scale,  as  the  number  and 
size  of  cables  became  so  great  that  it  was  physically  impos.sible 
to  find  space  to  run  them.  The  water-tight  bulkheads  had  to 
be  pierced  in  so  many  places  that  they  became  like  sieves 
rather  than  water-resisting  partitions.  In  place  of  the 
radiating  system  the  Ring  System  with  central  control  was 
fitted.  In  this  system  a  pair  of  conductors  forming  a  ring  is  run 
round  the  ship,  passing  through  all  the  principal  compart- 
ments. Each  compartment  is  served  by  a  tapping  from  this 
ring,  and  all  the  dynamos  feed  into  the  ring,  which  is  to  all 
intents  and  purposes  an  extended  omnibus  bar,  the  various 
main  switches  being  at  the  point  of  entry  of  the  supply  into 
the  main  or  of  egress  from  the  main  to  the  compartment. 
Each  tapping  is  controlled  by  an  electrically-operated  circuit- 
breaker,  which  can  be  worked  either  locally  or  from  a  central 
point. 

Advantages  of  the  Ring  System. 

The  advantages  of  this  system  are  so  great  that  it  may  be 
well  to  con.sider  them  in  detail  : — 

1.  A  single  pair  of  cables  running  right  round  the  ship 
replaces  dozens  of  pairs  of  separate  cables. 

2.  Every  point  at  which  the  supply  to  a  principal  motor  or 
to  a  compartment  is  taken  ofi"  has  an  alternative  supply,  since 
the  current  can  come  in  either  direction  round  the  ring. 

3.  The  dynamos  can  be  placed  anywhere  where  most  con- 
venient, and  need  not  all  be  in  one  compartment ;  this  is  a 
Aiatter  of  supreme  importance  in  a  fighting  ship,  and  may  be  an 
advantage  in  a  merchant  one. 

4.  The  full  advantage  of  diversity,  very  high  on  a  ship,  is 
reaped  in  the  main  distribution  cables,  which  only  have  to  be 
large  enough  to  carry  the  full  load  of  the  generators.  In  the 
radiating  system  each  circuit  must  carry  the  full  load  of  the 
motor  or  auxiliary  switchboard  supplied,  so  that  the  aggregate 
section  of  the  conductors  is  that  corresponding  to  the  total 
load  of  all  consuming  devices  sinuiltaneously  instead  of  to  the 
demand  on  the  generating  plant. 

5.  Great  simplicity,  saving  of  space  and  cost  both  for  labour 
and  material.  • 

There  is  no  reason  whatever  why  this  system  could  not  be 
employed  for  merchant  ships,  especially  for  passenger  liners, 
and  there  is  no  real  need  for  retaining  the  central  control.  If 
this  centralisation  were  given  up  the  cost  would  be  greatly 
reduced,  as  the  electrically-operated  breakers  would  no  longer 
be  necessary  nor  the  control  wiring  for  them. 

Cables  and  Wiring. 
For  the  main  cables,  wire-armoured  lead-covered  paper- 
insulated  cables,  similar  in  all  respects  to  those  used  for  under- 
ground mains,  are  unquestionably  the  best.  Such  main  cables 
have  been  used  exclusively  on  all  H.M.  ships,  and  in  fifteen 
years  there  was  not  a  single  failure.  They  are  cheaper,  more 
reliable,  much  more  durable,  will  stand  a  higher  temperature, 
and  carry  current  at  a  higher  density  than  rubber-insulated 
cables.     For  the  branch  cables  in  ordinary  spaces,  rubber. 


insulated  cables  are  po.ssibly  more  convenient,  though  paper- 
insulated  are  still  to  be  preferred.  In  hot  spaces,  paper- 
insulation  should  cf-rtainlv  be  u.sed. 

Flexible  wires  should  be  avoided  where  there  Ls  no  rea 
need  tor  them,  but  the  great  convenience  afforded  by  their 
u.se,  which  is  one  of  the  special  advantages  attaching  to  elec- 
trical appliances,  should  not  be  overlooked  nor  lightly  thrown 
away.  Cab-tyre  sheathing  is  probably  the  best  protection  to 
u.:e  for  such  flexible  conductors,  but  when  the  conductors  are 
small  it  is  desirable  to  embed  .steel  wire.s  in  the  sheathing,  in 
order  to  pre|[ent  it  stretching  and  allowing  the  conductor 
within  to  break.  This  is  a  more  effectual  .safeguard  than 
including  a  steel  wire  in  the  .strand. 

Protection  of  Cable.s. 
The  best  method  of  protecting  cables  on  board  ship  calls  for 
consideration.  A  general  sy.stem  of  conduits  is  entirely  out 
of  place,  because  the  condensation  is  necessarilv  serious,  and 
the  insulation  is  almo.st  certain  to  suffer  therefrom.  More- 
over, it  is  a  first  essential  that  all  cables  and  wires  should  be 
readily  accessible  for  inspection  and  repair.  Conduit  work  is, 
therefore,  rightly  excluded  by  the  In.«!titution  of  Electrical 
Engineers'  Rules  from  ship  work.  Lsolated  lengths  of  conduit 
may,  however,  be  used  for  giving  extra  protection  in  positions 
exceptionally  exposed  to  mechanical  damage,  but  steel  plating 
is  preferable.  Wood  casing  is  much  in  favour  in  merchant 
ships,  more  particularly  in  saloons  and  places  where  much 
ornamental  work  is  in  evidence,  and  there  is  no  serious  objec- 
tion to  it  under  these  circumstances. 

Lead-covered  Cables. 

A  good  deal  of  difference  of  opinion  exists  as  to  the  merits  of 
lead  covering  for  cables.  Lead-covered  cables  are  exclusively 
employed  for  naval  work, .  whatever  the  dielectric  may  be, 
and  they  have  given  uniformly  excellent  results.  In  merchant 
practice,  however,  there  have  undoubtedly  been  cases  in 
which  the  lead  has  perished,  and  some  designers  are  very 
strongly  averse  to  their  use.  Probably  the  reason  for  this 
difference  of  experience  lies  in  the  painting  of  the  exterior. 
As  is  well  known,  paint  is  plentifully  used  in  the  Na\'y  on 
everything  that  is  not  brilliantly  poli.shed,  and  it  is  probably 
for  this  reason  chiefly  that  no  trouble  has  been  experienced, 
though  another  reason  may  be  that  purity  in  the  lead  is  care- 
fully safeguarded  by  the  Admiralty.  The  writer  is  .strongly 
of  opinion  that  lead-covered  cables  are  the  best,  and  that  they 
are  not  open  to  the  objections  sometimes  raised  again.st  them 
if  they  be  properly  painted. 

Armouring  on  "^he  main  cables  is  greatly  to  be  desired  as  a 
protection,  but  it  should  be  on  lead-covered  cables.  A  pattern 
which  is  a  good  deal  in  use  comprising  an  ordinary  cable  with 
wire  armour  has  little  to  recommend  it.  and  in  lurge  sizes  it  is 
awkward  to  install.  The  armouring  admits  moisture  to  the 
covering  of  the  cable,  and  tends  to  hold  it  in  position. 

Fixing  Methods. 

The  most  efficient  method  of  fixing  cables  is  that  adopted 
in  the  Xavy— viz.,  the  clipping  of  the  separate  cables  in  full 
sight  by  means  of  brass  clips.  Where  no  woodwork  is  avail- 
able for  the  attachment  of  these  clins  it  is  very  convenient  to 
fix  light  steel  plating  having  oval  perforations  rather  than  to 
drill  and  tap  the  bulkheads  for  the  securing  screws.  The 
oblong  slots  enable  the  screws  to  be  fitted  in  the  most  con- 
venient positions,  and  the  drilling  is  greatly  reduced  as  the 
plating  can  be  held  at  relatively  long  intervals  by  o.ily  a  few 
screws. 

Watertight  bulkheads  are  not  nearly  so  numerous  on  mer- 
chant vessels  as  they  are  on  warships,  and  therefore  the  question 
of  making  cables  watertight  where  they  pass  through  such 
bulkheads  does  not  arise  to  anything  like  the  same  extent. 
Experience  shows  that  the  most  efficient  way  of  dealing  with 
this  matter  is  to  employ  glands  in  which  a  plastic  compound  is 
used.  Where  a  number  of  small  edibles  have  to  be  passed 
through  a  bulkhead  multiple  glands  with  similar  packing  are 
greatly  superior  to  a  number  of  separate  small  glands. 
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Accessibility. 
Those  who  have  practical  experience  of  ships  are  well 
acquainted  with  the  extreme  difficulties  often  met  with  in 
regard  to  space  available  for  electrical  gear.  Not  only  is  there 
very  little  room  but  it  is  often  necessary  to  fix  plant  and  appa- 
ratus in  positions  difficult  of  access.  Wherever  possible  such 
positions  should  be  avoided,  but  where  they  cannot  be  the 
work  is  greatly  facilitated  by  allowing  ample  clearances  within 
the  cases  so  that  the  wiring  can  be  readily  carried  out.  It  is 
most  important  to  ensure  that  electrical  gear  and  cables  are 
not  fixed  where  they  will  be  subjected  to  unduly  high  tem- 
peratures or  to  drippings  from  water,  whether  condensed  or 
finding  its  way  in  from  outside,  and  from  access  of  oil.  The 
risk  of  mechanical  damage  also  must  be  carefully  watched 
for,  and  wherever  it  is  liable  to  occur  adequate  protection  must 
be  afforded.  It  is  important  also  to  remember  that  sailors, 
as  a  rule,  are  ingenious,  and  apt  to  take  advantage  of  con- 
veniences ready  to  their  hands  ;  therefore,  cables  should  not 
be  placed  so  as  to  afford  a  ready  purchase  for  lifting  tackle, 
nor  should  electrical  apparatus  be  conveniently  placed  for  the 
storage  of  cleaning  rags  and  articles  of  personal  property. 

Plant  Appliances  and  Fittings  Generally. 
A  low  standard  of  design  of  fitting  and  of  installation 
generally  has  usually  prevailed  in  connection  with  merchant 
ships,  chiefly  because  the  work  has  been  left  to  wiring  con- 
tractors without  supervision  by  those  having  the  necessary 
technical  knowledge,  and  partly  because  the  work  has  been 
given  to  the  lowest  tenderer  without  a  definite  or  binding 
specification  as  to  quality.  This  low  standard  has  been 
rendered  possible  by  the  use  of  a  pressure  in  most  cases  of 
only  100  volts  ;  with  the  raising  of  the  pressure  to  220  volts 
the'  designs  must  be  improved,  and  it  is  greatly  to  be  hoped 
that  a  better  class  of  work  will  become  more  general. 

Directions  for  Improvement. 
A  few  of  the  directions  in  which  improvement  is  desirable 
may  be  indicated  : 

It  is  most  important  to  eliminate  as  far  as  possible  all 
hygroscopic  material,  especially  in  the  construction  of  generators 
and  motors.  The  prevalence  of  damp  has  already  been  referred 
to,  and  if  such  materials  as  presspahn  be  relied  upon  for  insula- 
tion the  insulation  resistance  will  certainly  be  low  ;  in  the  case 
of  motors  left  standing  for  considerable  periods  it  may  readily 
become  dangerously  low.  Micanite  insulation  for  armature 
conductors  and  for  insulating  field  coils  as  a  whole  from  the 
magnets  should  invariably  be  employed  ;  the  results  will  more 
than  justify  the  additional  cost,  the  reliability  of  the  plant 
being  vastly  greater. 

The  control  gear  and  switqhgear  generally  should  also  be 
constructed  without  the  use  of  hygroscopic  materials  ;  vulcan- 
ised fibre  in  particular  sliould  be  absolutely  barred.  So  far,  it 
has  been  customary  in  merchant  ship  practice  largely  to  employ 
ordinary  land  apparatus  with  the  usual  huge  heavy  slabs  of 
useless  slate  and  marble.  Nothing  could  be  worse  adapted 
than  these  materials  for  ship  plant  where  every  ounce  of 
weight  is  of  importance.  For  naval  work,  micanite  insulation 
is  exclusively  employed,  and  it  has  been  found  to  meet  the  most 
exacting  conditions.  It  leaves  nothing  to  be  desired  in 
insulation  resistance  and  reliability.  It  enables  very  light 
construction  to  be  achieved  and  atfords  complete  immunity 
from  fracture. 

The  most  convenient  way,  and  by  far  the  most  satisfactory, 
is  to  iuoui\t  tlie  various  parts  on  n\etal  bars,  square  in  section, 
wrapped  with  an  a|)i)r()]iriate  thickness  of  micanite.  It  is 
most  important  that  tlie  micanite  should  contain  a  low  percent- 
age of  binding  material,  and  that  the  micanite  should  be 
wrapped  on  hot  and  thorouglily  compressed  during  the  process 
of  cooling.  By  clamping  the  parts  on  a  diagonal  of  the  square 
section  they  are  retained  rigidly  in  position. 


The  Elimination  of  Wood. 
Wood  is  still  largely  used  in  merchant  ship  j)ractice  for 
distribution  box,'s,  and  generally  in  conjunction  with  electrical 
fittings.     This  is  partly  on  account  of  tlu>  cost,  but  i)robably 


quite  as  much  on  the  grounds  of  appearance.  It  is  always 
better  to  eliminate  wood  from  electrical  apparatus,  but 
particularly  is  this  the  case  under  the  damp  conditions  of  ship 
use.  Properly  designed  sheet  steel  boxes  are  not  unduly 
costly,  and  they  are  very  much  better  in  every  way  than  woodeia 
ones. 

The  fuses  ordinarily  used  in  merchant  ship  practice  are  the 
ordinary  cheap  house  type,  with  porcelain  carriers  and  spring 
slips,  though  in  some  instances  plain  wires  gripped  under  the 
heads  of  cheese-headed  screws  are  still  employed.  With  a 
pressure  of  220  volts  something  much  better  than  either  of 
these  is  essential,  and  improvement  is  urgently  required  in  this 
direction. 

Special  care  should  be  given  in  the  purchase  of  incandescent 
lamps  to  see  that  a  non-hygroscopic  cement  is  used  for  attaching 
the  caps  to  the  lamps.  The  nature  of  the  cement  employed  bv 
different  manufacturers  varies  greatly,  and  if  this  point  be  not 
watched,  the  whole  installation  may  acquire  a  very  low  insula- 
tion resistance. 

Much  may  be  done  to  simplify  the  upkeep  of  a  ship  installa- 
tion by  proper  colouring  of  the  poles  in  the  case  of  switchboards 
and  similar  apparatus,  and  by  keeping  strictly  to  different 
colours  for  the  covering  of  the  wires  and  cables.  Suitable 
conventions  for  these  are  laid  down  in  the  Ship  Electrical 
Equipment  Rules  of  the  Institution  of  Electrical  Engineers. 

Standardisation. 

A  strong  effort  should  be  made  to  introduce  rigid  standardisa- 
tion in  connection  with  all  the  more  commonly  used  accessories 
of  a  ship's  installation.  Standardisation  is  peculiarlv  valuable 
for  ship  work  as,  if  properly  established,  it  enables  repairs  to  be 
much  more  readily  and  expeditiously  carried  out.  By  its 
means  only  a  relatively  small  number  of  patterns  need  be  kept 
in  stock  at  the  various  ports  of  call,  and  any  ship  fitted  with 
standard  gear  can  readily  make  good  defects  from  such  stocks. 
This  matter  was  very  fully  dealt  with  by  the  Committee 
which  drew  up  the  I.E.E.  Rules  above  referred  to,  and  at  their 
instance  the  British  Engineering  Standards  Association  has 
prepared  standards  which  enable  the  desirable  results  indicated 
to  be  attained. 

Ship  Propulsion. 

Space  does  not  permit  of  more  tlian  a  reference  to  the  subject 
of  electric  ship  propulsion.     This  has  been  debated  for  a  very 
considerable  time,  but  very  little  so  far  has  been  done  in  this 
direction  in  this  country.     In  the  United  States,  the  naval 
authorities  have  definitely  decided  on  propelling  their  largest 
ships  by  means  of  electric  motors  driven  from  turbo-generators, 
and  this  decision  has  been  upheld  after  considerable  experience 
in  actual  use  on  the  battleship  "  New  Mexico."     This  evidence 
is  conclusive  that  electric  ship  propulsion  is  thoroughly  practic- 
able, and  can  l)e  applied  to  the  exacting  needs  of  a  warship. 
Whether  its  advantages  are  sufticient  to  imjiel  our  own  naval 
authorities  to  nuike  the  change  in  future  construction  remains 
to  be  seen.     It  is  claimed  that  there  is  a  large  resultant  economy 
of  fuel,  that  there  is  a  substantial  saving  in  weight  arising  largely 
fron\  this  increased  economy,  and  that  better  sub-division  of 
the  propelling  machinery  oan  be  made  than  with  the  direct 
steam  drive.     In  this  article  we  are  more  immetliately  con- 
cerned with  merchant  vessels,  and  here  the  merits  of  electric 
propulsion  will  necessarily  vary  with  the  class  of  ship  concerned. 
Inasnuich  as  the  main  economy  arises  when  a  ship  capable  of 
running  at  a  very  high  speed  normally  runs  for  considerable 
periods  ai  a  relatively  low  speed,  it  is  obvious  that  the  advant- 
ages are  likely  to  be  less  in  a  vessel  running  always  at  top  speed 
than  in  one  which  only  docs  so  occasionally.     There  is.  however, 
a  class  of  vessel  in  which  there  can  be  practically  no  question 
that  electric  propul.-sion  has  outstanding  merits,  namely  those 
ships  of  UKxlerate  power  which  can  best  be  propelled  by  internal 
combustion  engines.     The  electric  drive  enables  a  number  of 
individual  engines  to  be  employed,  each  driving  its  own  dynamo, 
and  these  dynan\os  can  be  employed  to  drive  only  a  few  motors 
on  the  propeller  shafts.     In  this  direction  a  large  development 
of  electric  propulsion  may  be  anticipated. 
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Personnel. 

In  conclusion  a  few  words  may  not  be  amiss  about  the  class 
of  men  who  should  be  responsible  for  the  electrical  installation 
on  a  ship.  In  the  days  when  electrical  energy  was  used  for 
lighting  only,  no  very  high  degree  of  skill  was  necessary  to  run 
and  maintain  the  installation,  but  w^ith  the  introduction  of 
motive  power  and  the  consequent  greatly  increased  importance 
of  efficient  operation,  together  with  the  necessity  often  for 
making  repairs  while  a  ship  is  at  sea,  it  is  necessary  to  employ 
men  projjerly  trained  in  electrical  work.  On  passenger  liners 
and  the  more  important  vessels,  electricians  are  carried,  but 
they  suffer  from  a  serious  and  unfair  disadvantage  in  com- 
parison with  the  ordinary  engineers  holding  Board  of  Trade 
certificates  in  respect  of  their  having  no  proper  status.     An 


electrician,  however  competent,  and  however  well  trained, 
usually  ranks  below  the  lowest  of  the  certificated  engineers,  and 
this  .state  of  things  calls  aloud  for  remedv.  A  strong  feeling 
exists  among  these  men  that  the  Board  of  Trade  should  hold 
separate  examinations  for  them,  and  should  grant  certificates, 
just  as  they  hold  examinations  for  the  steam  engineers  and 
grant  them  certificates. 

It  IS  true  that  certain  questions  on  electrical  matters  are 
included  in  the  examinations  for  the.se  latter  engineers,  but  it  is 
only  necessary  to  glance  at  their  nature  to  see  how  absurdly 
inadequate  they  are  to  secure  competence  in  looking  aft-er  a 
modern  electrical  installation  for  lighting  and  jKjwer.  It  is 
greatly  to  be  hoped  that  efforts  which  are  being  made  to  secure 
this  reform  will  be  successful. 


The  Drive  of  Auxiliary  Machinery  on  Board  Ship. 
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It  has  been  proved  in  practice  that  the  electric  drive  of  the 
auxiliary  machinery  on  board  ship  has  resulted  in  a  consider- 
able saving  in  the  coal  consumption  of  the  vessel.  Further- 
more, the  more  efficient  the  propelling  machinery  the  greater 
the  saving  to  be  obtained  by  the  adoption  of  the  electric  drive. 
This  is  due  to  the  fact  that  with  steam-driven  auxiliaries,  the 
exhaust  steam  from  the  auxiliaries  m  the  engine  room  is 
utilised  in  the  feed-water  heater  and  where  the  total  steam 
consumption,  including  the  propelling  machinery,  is  heavy, 
a  larger  quantity  of  this  exhaust  steam  can  be  efficiently 
utilised  than  in  the  case  where  the  total  steam  consumption 
is  not  so  great.  This,  of  course,  applies  ouly  to  sach  auxiliaries 
as  are  in  constant  use  during  the  voyage.  It  is  quite  clear 
then  that  until  the  limit  of  feed-water  heating  has  been  reached 
that  a  reduction  in  the  steam  consumption  taken  by  the 
auxiliaries  will  not  have  anything  like  the  same  effect  on  the 
coal  consum.ption  as  will  be  the  case  after  this,  what  might  be 
called  critical  point,  has  been  passed.  The  limit  of  feed-water 
lieating  is  more  quickly  reached,  of  course,  in  the  case  of  the 
most  efficient  propulsion  machinery.  Ideal  conditions  would  . 
be  obtained  where  the  exhaust  steam  from  the  auxiliary  turbo- 
generator is  just  sufficient  to  obtain  the  limit  of  feed- water 
heating  during  the  voyage.  These  remarks  apply  to  such 
vessels  using  steam  for  their  propelling  machinery.  In  the 
case  of  ships  driven  by  Diesel  engines  or  the  Diesel  electric 
drive  the  problem  is  much  simpler,  being  purely  a  question 
■of  the  efficiency  of  the  electric  transmission  with  a  large  and 
reliable  oil  engine  driving  the  generator  against  a  number  of 
small  and  inefficient  oil  engines. 

Where  the  Electric  Drive  Scores. 
Reverting  back  again  to  the  steam-propelled  ship,  the  fore- 
going remarks  apply  to  only  such  auxiliaries  that  can  efficiently 
exhaust  to  the  feed-water  heater,  such  as  circulating  pumps, 
boiler  feed  pumps,  forced  draught  fans,  refrigerator  machinery, 
general  service  pumps,  air  pumps,  lubricating  oil  pumps. 
Apart  from  thes6,  there  are  such  auxiliaries  as  steering  gear, 
winches,  capstans  and  windlasses  which  are  located  some 
distance  from  the  boilers  and  where  tremendous  losses  take 
place  in  the  steam  piping  feeding  them.  In  these  cases  the 
electric  drive  is  far  the  most  efhcient  proposition  and  quite 
a  comparatively  large  saving  in  coal  consumption  can  be 
achieved  by  its  adoption.  There  appears  to  be  an  almost 
complete  absence  of  reliable  figures  on  steam  consumptions 
of  these  small  steam-driven  auxiliaries,  but  some  idea  can  be 
obtained  of  the  loss  of  steam  on  this  type  of  auxiliary  when  it 
is  stated  that  it  is  often  considered  essential  always  to  keep 
steam  on  the  winch  and  windlass  engines  when  the  ship  is 
trading  in  cold  climates.  This  is  to  prevent  the  cylinders 
b«ng  cracked  due  to  the  water  freezing  inside  them.  Test 
bed  figures  on  the  operation  of  these  auxiliaries  are  of  little 
use  as  wear  and  inattention  to  leaky  joints  has  such  a  tre- 
mendous influence  on  the  steam  consumption.  Anybody  who 
has  seen  these  auxiliaries  operating,  often  in  a  cloud  of  steam, 
will  appreciate  the  importance  of  the  point. 


The  electric  motor  does  not  suffer  from  this  defect  and  its 
efficiency  remains  constant ;  this  in  itself  is  a  matter  of  very 
great  importance,  but  apart  from  this  the  loss  in  the  cables 
feeding  the  motor  are  only  a  small  portion  of  those  losses  which 
take  place  in  the  steam  piping. 

Eeliability  and  Economy. 

In  a  modern  equipment  with  propulsion  machinery  con- 
sisting of  double  reduction  geared  turbines  using  suj)erheated 
steam,  a  saving  of  8  to  10  per  cent,  of  the  coal  bill  can  un- 
doubtedly be  obtained  by  the  adoption  of  the  electric  drive 
of  the  auxiliary  machinery,  generating  the  necessary  power 
by  means  of  an  impulse  type  back  pressure  turbine,  (iri\'ing  a 
generator  through  double  reduction  gearing,  the  exhaust 
steam  from  the  turbine  being  utilised  for  feed  water-heating, 
as  previously  described. 

In  all  shipwork  reliability  is  of  first  importance  and  economy 
must  not  be  gained  at  the  expense  of  reliability.  If  economy 
can  only  be  gained  by  spending  long  periods  in  port  over- 
hauling the  machinery,  then  it  is  of  no  use  to  the  shipowner. 
This,  of  course,  is  a  very  obvious  truth,  but  it  is  merely  put 
forward  to  illustrate  the  cautious  attitude  of  most  shipov\-ners 
to  anything  which  has  not  years  of  proved  reliability  in 
service  to  back  its  claims.  It  is  not  possible  to  raise  any 
objection  to  the  electric  motor  drive  on  the  score  of  reliabiUty, 
when  reasonable  care  is  taken  to  select  the  type  of  motor  best 
suited  for  the  drive  ai.d  ordinary  precautious  are  taken  to  see 
that  it  is  sufficiently  protected  from  damage  under  the  con- 
ditions in  which  it  has  to  operate.  These  conditions,  however, 
need  to  be  carefully  studied,  and  too  great  siress  cannot  be 
laid  on  the  point  because  it  is  on  the  protection  to  meet  sea- 
going conditions  that  the  successful  operation  of  the  electrical 
machinerv  depends.  Motors  on  deck  will,  in  many  cases,  be 
frequently  awash  and  may  be  hit  by  heavy  seas;  also  when  the 
deck  hands  are  washing  down  the  ueck  the  hose  will  be  played 
over  the  motor.  On  vessels  trading  in  tropical  climates  the 
motor,  if  mounted  on  deck  may  be  subjected  to  the  direct  rays 
of  the  tropical  sun  ;  wherever  possible  adequate  protection 
should  be  provided  to  prevent  this.  In  ihe  engine  room  leaky 
steam  pipes  are  another  danger  to  the  motors  driving  the 
auxiliaries  and  care  should  be  taken  to  see  that  the  insulation 
cannot  be  damaged  by  a  leak  developing  in  aa  adjacent  steam 
pipe.  The  conditions  should  be  such  that  it  is  never  necessary 
to  make  repairs  at  sea,  such  repairs  are  rarely  satisfactory  and 
are  generally  very  expensive  In  the  long  rmi.  Where  Diesel 
enghies  are  used  for  the  propulsion  machinery  then  the  motors 
in  the  engine  room  should  be  carefully  protected  from  oil 
fumes.  The  only  satisfactory  way  of  doing  this  is  to  force 
ventilate  the  motors  from  a  clean  air  supply,  keeping  the  air 
in  the  ventilatuig  pipes  and  motor  casing  under  pressure  so 
that  oil  fumes  cannot  leak  into  the  pipes  or  the  casing  of  the 
motor  and  damage  the  insulation  . 

•  The  conditions  should  be  such  that  the  ship  cannot  be  de- 
layed due  to  a  failure  of  the  windlass  or  capstan  motor.  Suitable 
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spares  should  be  carried  or  a  standby  arranged  for  this  appli- 
cation, so  that  not  more  than  an  hour's  delay  can  take  place 
in  the  raising  of  the  anchor. 

Tilting  and  Gyroscopic  Action. 
It  is  hardly  necessary  to  point  out  that  aU  bearings  must  be 
arranged  so  that  the  "motor  can  be  tilted  15  deg.  from  the 


FiG.l. — A  Williams  Jaxxex  Steering  Gear  OF  the  double  ram  type- 

horizontal  in  any  direction  without  affecting  the  means  adopted 
to  lubricate  the  bearings.  Well-designed  roller  bearings  meet 
this  condition,  of  course,  but  where  oil  rings  are  used  it  is 
necessary  to  take  suitable  precautions  to  see  that  the  rings 
cannot  stick. 

Gyroscopic  action  is  important  on  high-speed  motors,  with 
regard  to  its  influence  on  the  wear  of  the  bearings,  and  where 
the  stored  energy  of  the  rotating  masses  is  high  it  is  best  to 
arrange  the  motors  so  that  the  bearings  run  fore  and  aft. 

Choice  of  Cables. 
Particular  attention  should  be  paid  to  the  choice  of  cables. 
Where  tropical  climates  are  likely  to  be  met  with,  trouble  is 
likely  to  occur  with  bitumen  or  rubber  cables  due  to  th«  high 
temperature.  In  such  circumstances  it  is  best  to  use  paper- 
insulated  cable  wire-armoured  and  lead-covered.  The  ob- 
jection to  the  use  of  paper-insulated  cables  lies  in  the  fact  that 
all  joints  of  any  kind  must  be  efficiently  sealed  to  prevent 
moisture  getting  into  the  insulation.  Most  cable  makers  have, 
however,  carefully  trained  jointers  who  are  capable  of  making 
these  joints  satisfactorily,  and  the  services  of  such  a  man 
should  be  utilised  to  ensure  that  the  cable  system  is  watertight 
and  no  one  should  be  allowed  to  interfere  with  a  joint  after 
once  being  made  unless  a  trained  jointer  is  at  hand  to  make 
good.  Bitumen -insulated  cables  are  being  used  now  almost 
exclusively  for  colliery  work  and  there  is  no  reason,  where  the 
shij)  is  trading  in  temperature  climates,  why  this  type  of  cable 
should  not  be  successful  on  board  ship.  })rovided  suitable  pre- 
cautions are  taken  with  regard  to  armouring.  Conduit  should 
be  avoided  wherever  possible  on  board  ship  owing  to  the 
condensation  which  takes  place  inside  the  tubing  ;  this  results 
in  the  ultimate  deterioration  of  the  cable. 

SwiTCUtJEAR    SHOULD    BE    SiMPLE. 

The  control  and  switchgear  generally  should  be  of  the  very 
siin])lest  ('escrii)tion  suitable  for  the  roughest  handling  It 
should  be  of  the  totally-enclosed  ironclad  type,  with  the  ex- 
ception of  the  main  switchboard,  which  can  generally  be  placed 
in  a  well-protected  situation. 

In  some  locations,  such  as  winches,  capstans  and  deck  work 
generally,  the  master  controller  must,  of  course,  be  watertight. 
In  arranging  the  switchgear,  arrangements  should  always  be 


made  to  accommodate  a  shore  supply.  This  constitutes  an 
important  advantage  of  the  electric  drive  and  illustrates  its 
flexibility.  It  enables  the  whole  of  the  generating  plant  and 
the  engine  room  auxiliaries  to  be  shut  down  when  in  port  and 
any  overhaul  undertaken  while  the  shore  supply  is  utilised 
for  cargo-handling  auxiliaries,  pumps,  lighting,  &c.  The 
insulation  of  all  electrical  gear  used  on  board  ship  should  be 
of  a  type  to  resist  the  damp,  salty  atmosphere  and  conden- 
sation which  occurs.  All  apparatus  should  be  efficiently 
earthed  to  prevent  any  danger  of  shock  in  case  of  a  breakdown 
of  the  insulation. 

The  foregoing  are  a  few  of  the  points  that  should  be  given 
attention  when  laying  out  the  auxiliary  equipment  of  a  ship. 
There  are,  of  course,  others  which  are  special  to  the  class  of 
ship,  but  enough  has  been  said  to  indicate  how  important  it 
is  to  study  the  operating  conditions,  and  it  is  in  the  failure  to 
grasp  these  conditions  in  the  past  that  most  of  the  breakdowns 
that  have  occurred  can  be  traced. 

Electricity  and  Increased  Speed  of  Handling  (^argo. 
One  of  the  important  advantages  of  the  electric  drive  of 
cargo-handling  machinery,  such  as  deck  winches,  lies  in  the 
increased  speed  of  handling  the  cargo  as  compared  with  the 
steam  winch.  It  has  been  found  that  in  some  cases  the  speed  of 
handling  the  cargo  has  been  increased  2.5  per  cent,  by  the  use 
of  electric  winches.  The  control  should  be  of  such  a  nature  that 
it  is  only  necessary  for  the  operator  to  push  a  handle  over  or 
preferably  turn  a  handwheel.  to  start  up  ;  the  acceleration  of 
the  motor  should  be  automatic  and  should  be  outside  the 
control  of  the  operator.  To  obtain  this  result,  automatic 
contactor  gear  should  be  used  preferably  mounted  between 
decks  and  a  watertight  drum-type  master  controller  on  deck. 
Drum  controllers  for  the  direct  control  of  the  winch  motor 
cannot  be  regarded  as  satisfactory  as  the  class  of  labour  that 
handles  these  controllers  is  such  that  the  wear  and  tear  on  the 
controller  fingers  is  very  heavy,  and  in  manv  cases  the  fingers 
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have  been  burnt  off  due  to  the  operator  throwing  his  controller 
handwheel  from  "  full  forward  "'  to  '"  full  reverse."  Under 
these  circumstances  it  is  essential  that  the  control  should  be 
of  such  a  nature  that  in  the  event  of  an  opera*^or  performing 
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the  above  operation  no  damage  can  be  done  to  the  control 
gear  or  the  motor.  The  arrangement  previously  mentioned 
of  a  master  controller  operating  contactors  with  automatic 
accelerating  devices  fulfils  this  condition.  An  electric  brake 
should  be  fitted  to  come  into  action  in  the  "  off  "  position  of 
the  master  controller,  and  in  addition  an  emergency  foot  brake 
is  found  useful.  A  device  must  also  be  fitted  which  will  pre- 
vent damage  in  the  event  of  the  cargo  or  empty  hook  catching 
the  hatchway — this  usually  takes  the  form  of  a  .slipping  clutch. 
Potentiometer  control  or  dynamic  braking  has  been  found  of 
great  service  on  the  lowering  side  of  the  master  controller  and 
simplifies  the  control  of  the  load  considerably.  If  this  is 
fitted  there  is  no  necessity  for  the  overspeed  brake  which  must 
otherwise  be  installed  to  prevent  heavy  loads  driving  the  gear 
and  attaining  a  dangerous  spet^d. 

The  Williams-Janney  gear  operated  by  a  motor  has  also 
been  successfully  ai)i)lied  to  winches,  and  this  gear  undoubtedly 
gives  a  very  convenient  smooth  and  easy  control  equally  as 
foolproof  as  the  all-electric'.control  described  above.   (See  Fig.  2) 

Jt  is  clear  that  any  winch  fitted  with  either  the  all-electric 
control  or  the  Williains-Janney  gear  could  be  handled  by  any 
type  of  labour  without  fear  of  damage  to  the  equipment  or  the 
cargo. 

The  series-wound  direct-current  motor  is  usually  employed 
to  drive  winches,  with  the  all-electric  drive,  the  character- 
istics of  such  a  motor  being  best  adapted  for  this  class  of 
service.  For  this  reason  direct-current  power  is  usually 
utilised  for  cargo  carrying  and  passenger  steamers. 

Steering  Gear. 
The  steering  gear  engine  where  steam  is  used  for  this  pur- 
pose is  a  most  inefficient  piece  of  apparatus,  the  efficiency  being 
somewhere  in  the  neighbourhood  of  30  ])er  cent,  with  the  very 
best  type.  The  Williams-Janney  steering  gear,  driven  by  an 
electric  motor  is,  on  the  other  hand,  highly  efficient,  an  overall 
efficiency  of  about  70  per  cent,  being  easily  obtained,  and  for 
the  small  movements  of  the  tiller  the  efficiency  is  still  higher. 
The  Williams-Janney  steering  gear  has  proved  itself  to  be  very 
reliable  in  service  and  cannot  now  be  looked  upon  as  an  inno- 
vation.    (Fig.  1.) 


Oil  Ship  Desiderata^ 
The  tanker  or  oil-carrying  ship  i.s  i>eculiar  to  itaelf  and 
carries  very  little,  if  any,  cargo-handling  machinery  in  the 
shape  of  winches,  and  for  this  reason  and  al.so  because  the 
conditions  under  which  the  cargo  pumps  operate  are  similar 
to  those  that  obtain  in  a  mine  where  explosive  gases  are 
present,  it  is  be.st  to  adopt  alternating-current  motors  of  the 
simple  squirrel-cage  type.  In  the  case  of  thes'^  cargo  pumps 
for  oil  tankers  very  special  precautions  must  be  taken  to  ensure 
that  the  explosive  gases  which  may  be  pre.sent  in  the  pump 
room  cannot  be  ignited  by  arcing  at  the  motor.  In  some  cases 
this  has  been  taken  care  of  by  operating  the  pump  by  means 
of  a  shaft  extending  through  a  suitable  bulkhead,  the  motor 
being  on  one  .side  and  the  pump  on  the  other,  .suitable  pre- 
cautions being  taken  to  prevent  explosive  fumes  getting  into 
the  motor  room.  In  other  cases  a  squirrel-cage  alternating- 
current  motor  has  been  used,  forced  ventilated  from  a  clean 
air  supply,  the  ventilating  pipes  and  motor  casing  being  kept 
under  pressure  so  that  no  explosive  fumes  could  penetrate  into 
the  same.  The  starting  arrangements  being  such  that  the 
pump  motor  can  only  be  .started  after  the  ventilating  fan  has 
been  running  for  some  time,  and  in  the  event  of  failure  of  the 
ventilating  fan,  the  pump  motor  is  cut  out  of  circuit. 

Importance  of  Efficiency. 

The  importance  of  increasing  the  efficiency  of  the  auxiliaries 
on  board  ship  is  illustrated  in  some  recent  tests  which  were" 
taken  on  a  modern  equipment  as  far  as  the  projMdling  mach- 
inery was  concerned,  but  where  steam-driven  auxiliaries  had 
been  adopted.  The  propelling  machinery  in  this  ca.se  con- 
sisted of  an  impulse  turbine  driving  the  proi>eller  through 
double  reduction  gears,  superheated  steam  being  supplied  to 
the  turbine.  The  steam  consumption  of  the  main  turbine 
was  10  lb.  per  shaft  horse  })Ower.  and  the  steam  consumption 
of  the  auxiliaries  running  during  the  voyage  was  found  to  be 
30  per  cent,  of  the  total  steam  consumption  of  the  whole  vessel. 

This  figure  shows  what  an  important  factor  the  auxiliary 
load  is  in  the  economy  of  the  ship,  and  in  these  days  of  soaring 
fuel  prices  it  is  essential  that  this  question  be  triven  the  very 
fullest  consideiation. 


The  Development  of  the  Rateaii  Geared  Turbine 

for  Marine  Work. 


By   A.    V.    JARRATT. 


THE  employment  of   the  Rateuu  impulse  type  turbine   in 
conjunction  with  double    redxiction  gearing    represents 
the   late.st    development    in    the    steam    propvdsion    of 
vessels,  and  the  reasons  for  its  adoption  are  not  difficult  to 
find. 

In  the  first  place  ship  owners  were  forced  to  seek  a  more 
economical  prime  mover  than  the  reciprocating  engine  or 
direct  coupled  reaction  tu'-bine  by  reason  of  the  increasing 
('ost  of  fuel,  and  secondly  it  was  only  natural  that  the  rapidly 
increasing  popularity  of  impulse  turbines  on  land,  largelv  due 
to  their  strong  mechanical  construction  and  freedom  from 
any  risk  of  .strip])ing  as  compared  with  the  reaction  turbine, 
shoiUd  attract  the  attention  of  marine  engineers.  It  is 
interesting  to  note  that  whereas  a  decade  ago  80  per  cent,  of 
the  turbines  built  for  land  purposes  were  of  the  reaction  type 
and  only  20  per  cent,  were  of  the  im})ulse  type,  the  direct 
opposite  is  the  case  to-day,  and  the  i)roportion  is  still  in- 
creasing. 

Land  Experience  and  Marine  Work. 

The  recent  developments  in  high-speed  gearing,  which  are 
dealt  with  later,  have  enabled  practically  the  same  design  of 
turbine  to  be  used  both  for  land  and  marine  purposes,  and 
the  large  amount  of  experience  already  obtained  in  the  former 
type  can  therefore  be  applied  to  the  marine  type  with  con- 
siderable benefit.  There  are,  of  course,  special  features  in  the 
marine  type,  such  as  reversibility  and  other  similar  charac- 


teristics, which  result  from  special  requirements  of  marine 
practice  and  the  application  of  gears,  but  thest  are  com- 
])aratively  simple  and  do  not  present  any  difticulties.  It 
follows,  therefore,  that  the  impulse  turbine  has  the  .same 
advantages  when  applied  for  marine  pur[X)ses  as  when  used 
on  land. 

The  Rateac  Turbine. 
The  Rateau  turbine  as  manufactured  by  Messrs.  The  Mctro- 
politan-Vickers  Electrical  Company.  Ltd..  has  been  successfully 
applied  to  marine  propulsion  and  although  the  characteristics 
of  this  turbine  are  comparatively  well  Known,  a  short  descrip- 
tion may  not  be  out  of  place.  The  turbine  is  constructed  with 
two  cylinders,  high  and  low  pressure,  mounted  side  by  side, 
both  driving  high-speed  pinions  on  the  reduction  gearing. 
These  {)inions  run  at  the  same  speed,  usually  in  the  neighbour- 
hood of  3,000  revs,  per  min..  which  enables  them  to  be  inter- 
changeable. This  arrangement  enables  the  turbine  to  be  made 
highly  efiicient  and  also  has  the  advantage  that  each  cylinder 
can  be  used  independently  in  case  of  necessity,  thereby  pro- 
viding a  stantlby.  The  general  arrangement  of  the  turbines 
is  shown  in  Fig.  1.  The  expansion  of  the  steam  is  carried  out 
in  successive  stages,  the  number  of  which  depends  upon  the 
pressure  range  and  relative  blade  velocity.  The  steam  first 
expands  through  nozzles  in  which  the  potential  energy  in  the 
steam  is  converted  into  velocity  or  kinetic  energy.  This 
energy  is  utilised  on  a  compound  velocity  wheel,  and  as  a  rule 
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a  higher  efficiency  combined  with  simplicity  is  obtained  by 
this  method  of  dealing  with  the  steam  in  its  initial  stage  than 
is  possible  with  any  other  construction.  After  the  steam 
leaves  the  velocity  wheel,  its  expansion  is  continued  in  single 
stages  until  the  exhaust  pressure  is  reached.  Each  of  these 
stages  consists  of  a  diaphragm  fixed  to  the  cylinder  and  a 
moving  wheel  on  the  shaft.  The  diaphragm  nozzles  are  of 
mild  steel  cast  into  place,  and  the  moving  blades  are  of  5  per 
cent,   nickel  steel  machined  from  the  solid  bar.     The  con- 


(2)  differences  in  expansion  between  the  rotor  and  turbine 
stator  have  also  no  detrimental  effects  upon  the  efficiency  ; 

(3)  end  thrust  is  practically  absent,  the  necessity  of  elaborate 
thrust  blocks  or  dummies  being  thereby  obviated  ;  (4)  the 
casing  is  shorter  and  more  uniform  in  shape  than  the  reaction 
turbine  and  is  therefore  less  liable  to  distortion  ;  (5)  the  high 
pressure  steam  is  confined  to  specially  constructed  nozzle- 
boxes,  which  are  free  to  expand,  and  does  not  come  into 
contact  with  the  turbine  casing. 


1      1      1      ^ 


Fig.   1. — Plan  View  of  Engine  Room  showing  Arrangement  of  Turbines,  Gearing  and  Auxiliaries 

struction  of  the  wheels  and  method  of  securing  blading  is  The  Clearance  Question. 

shown  in   Fig.   2.     The  design  of  the  high-pressure  nozzles.  The  above  features  it  will  be  seen  are  conducive  to  a  high 

through    which   the   steam   first   expands,    is    of   very   great  degree  of  reliability,  and  attention  is  specially  directed  to  the 

importance,  owing  to  the  large  pressure  drop  and  converging  large   clearances   which   entirely   obviate   any   risk    of   blade 

of  energy  which  takes  ])lace  in  th^^m.     They  are,  therefore,  stripping,  which  was  a  hHe  noire  of  the  marine  engineer  where 

very  carefully  built  up  of  forged  steel  angles  and  guide  plates  reaction    turbines    were    concerned.     Tlie    ilcarances    of    the 


Fig.  2.— Rateav  Blade  Wheel  Cut  in  Half  to  show  Method  of  Securing  Blades. 


machined  all  over  in  order  to  secure  the  necessary  high  degree 
of  accuracy.  Astern  sections  are  provided  in  both  the  high 
and  low  ])ressure  cylinders,  the  power  available  being  approxi- 
mately 65  per  cent,  of  the^ahead  power.  A  low  pressure 
cylinder  is  shown  in  Fig.  3.J^j.'     | 

The  advantages  of  the  Rateau  im])ulse  turbine  may  be 
summarised  as  follows:  (1)  The  clearance  s  are  much  larger 
thanjn  the|[reaction  turbine  and  do  not  affect  the  efficiency  ; 


turbine   are   never  less 
as    compared   with 


than  \  in.   axially  and  \  in. 
o^  in.    on   the   reaction    type. 


Rateau 

radially  i 

Another  and  very  important  reason  which  has  led  to  the 
adoption  of  Rateau  turbines  for  ship  propulsion  is  its  capacity 
for  utilising  a  high  degree  of  superheat  without  any  possibility 
of  trouble,  the  blading  being  of  5  per  cent,  nickel  steel  which 
will  withstand  high  temperatures  without  any  deterioration  of 
its  physical  properties.     If  brass,  bronze  or  other  si'nilar  alloys 
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are  used  they  become  crystalline  when  subjected  to  high  tem- 
peratures and  their  physical  properties  deteriorate  to  a  remark- 
able extent.  The  use  of  superheat  on  board  ship  was  practi- 
cally nil  until  quite  recently,  as  in  addition  to  the  fact  that 
reciprocating  engines  and  reaction  turbines  did  not  give  very 
satisfactory  results  with  superheated  steam,  marine  engineers 
were  somewhat  chary  about  installing  additional  complications 
which  increased  the  risk  of  breakdown.  The  case  is,  however, 
different  with  Rateau  turbines,  and  big  strides  have  been 
made  in  the  last  few  years  with  the  result  that  the  modern 


Fig.    3.- 


-Low    Pressure   Cylinder   of    Rateau    Marine   Turbine 
WITH  Top  Cover  Removed. 


superheater  is  now  recognised  as  a  reliable  piece  of  apparatus 
which  effects  a  considerable  saving. in  fuel  without  requiring 
an  excessive  amount  of  attention.  The  degree  of  superheat 
adopted  is  usually  in  the  neighbourhood  of  150°F. 

From  observations  extending  over  many  years  it  has  been 
proved  that  100°F.  of  superheat  will  give  a  saving  of  approxi- 
mately 10  per  cent,  in  steam  co)tsamption  as  compared  with 
saturated  steam,  and  200°F.  superheat  a  saving  of  approxi- 
mately 18  per  cent.  The  actual  saving  in  coal  consumption  is 
about  12  to  13  per  cent,  for  a  superheat  of,200°F.  as  compared 
with  saturated  steam.  In  comparison  with  a  reciprocating 
engine  using  saturated  steam  the  saving  is  usually  about 
25  per  cent. 

Saving  in  Weight. 

The  weight  of  the  ]:>ropulsion  machinery  is  also  an  item 
which  must  be  seriously  taken  into  account,  as  any  saving  in 
this  direction  means  increased  cargo  carrying  capacity,  and  it 
can  be  taken  that  the  weight  of  an  impulse  turbine  installation 
is  approximately  30  per  cent,  lighter  than  that  for  corre- 
sponding reciprocating  plant.  This,  together  with  the  saving 
due  to  smaller  boiler  capacity  required  and  also  with  the 
reduction  in  the  amount  of  coal  necessary,  means  a  considerable 
increase  in  cargo  carrying  capacity. 

Applications  of  the  Rateau  Turbine. 

The  Metropolitan-Vickers  Rateau  impulse  marine  turbine 
is  now  in  service  or  is  beins  installed  in  upwards  of  40  vessels, 

1        1  •  •  • 

including  oil  tankers,  passenger  liners,  and  cargo  vessels  with 
the  most  successful  results.  Experience  with  the  turbines  at 
sea  has  proved  them  to  be  absolutely  reliable  and  to  need  a 
minimum  of  attention.  A  turbine  was  recently  opened  up 
for  inspection  after  a  year's  continuous  service  at  sea  and  the 
blading  was  found  to  be  as  good  as  when  it  was  put  in."  It  will 
be  seen  from  the  above  that  the  application  of  the  Rateau 
turbine  to  marine  propulsion  was  a  perfectly  natural  develop- 
ment, but  which  was  materially  helped  by  the  increase  in  the 
cost  of  fuel  compelling  shipowners  to  seek  a  more  economical 
method  of  propulsion. 


The  U.se  of  Double  Reductiok  Gearing. 
Until  recently  it  wa.s  the  practice  on  turbine  driven  vessels 
to  couple  the  turbine  direct  to  the  propeller  shaft  which  was 
obviously  bad  practice,  as  the  turbine  is  fundamentally  a 
high  speed  machine,  while  the  .screw  propeller  i.s  not.  It  was, 
therefore,  necessary  to  effect  a  compromise  a.s  rcgard-s  speed 
with  the  result  that  neither  the  turbine  nor  propeller  was 
working  at  its  be.st  efficiency.  It  was  realised  that  .some  form 
of  speed  reducing  gear  was  necessary,  but  it  is  only  com- 
paratively recently  that  reduction  gearing  has  been  developed. 
In  its  early  form  it  was  of  the  single  reduction 
variety  and  the  credit  for  having  originated  the 
application  of  geared  turbines  to  ships  must  be 
given  to  the  Hon.  Sir  C.  A.  Parsons,  K.C.B.,  who 
was  responsible  for  che  pioneer  work  in  this 
direction.  The  single  reduction  gearing,  while  giviag 
satisfaction  in  service,  did  not  quite  meet  the  c^se, 
however,  owing  to  the  fact  that  it  is  not  desirable 
to  have  a  bigger  reduction  ratio  than  20  to  1  in 
a  single  step  on  account  of  the  large  difference  in 
diameter  between  the  wheel  and  pinion,  and  as 
the  size  of  the  wheel  cannot  exceed  certain  limits 
the  pinion  must  necessarily  be  kept  on  the  small 
side  which  is  not  desirable. 

It  was,  therefore,  considered  advisable  to  carry 
out  the  reduction  in  speed  in  two  stages  which 
enabled  the  two  reduction  ratios  to  be  kept 
within  safe  limits.  The  average  propeller  speed 
on  a  single  screw  cargo  vessel  of,  say,  3,000  s.h.p. 
may  be  taken  as  about  75  revs,  per  min.,  while 
the  turbine  would  run  at  about  3.000  revs,  per 
min.,  this  gives  a  reduction  ratio  of  10  to  1.  One 
convenient  arrangement  of  gearing  is  to  incorporate 
the  two  reductions  in  one  casing,  the  gears  being 
interleaved  as  shown  in  Fig.  -1. 

"  Gearing  "  Trouble. 
A   certain   amount    of    trouble    has    been    experienced  on 

vessels  fitted  with  double  reduction  gearing,  usually  taking 
the  form  of  the  teeth   pitting  badly  or  strij)pin2  completely 


Fic.  4.-5,000  S.H.P. 


Double  Reduction  Gearing 
revs,  per  min. 


Ratio.     3,000/85 


It  would,  however,  have  been  surprising  if  no  trouble  of  any 
description  had  been  experienced  on  the  first  sets  of  double 
reduction  gearing  as  what  might  be  termed  "teething  ' 
troubles  are  usually  expected   .vith   new   designs  when   first 
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put  into  operation.  Shipowners  naturally  took  alarm  at  the 
report  of  troubles  that  had  been  experienced  with  double 
reduction  gearing.  Some  of  the  troubles  have  been  experienced 
with  British  boats  and  a  large  number  have  been  on  American 
vessels.  The  shipowners'  views  were  generally  that  with  good 
freights  obtainable  their  steamers  must  be  in  the  first  place 
absolutelv  reliable  and  that  even  at  the  cost  of  additional  fuel, 
weight  and  space,  thev  were  not  prepared  to  lose  any  time 
with  their  steamers  idle  in  port  whilst  repairs  were  being 
carried  out  on  gearing.     Their  market  was  too  good  to  run 


Fig.  5.— View  Inside  Engine  Room  of  Vessel  Fitted  with  Rateau   Turbines  Showing   High 

Pressure  Cylinder. 


alTairs  is  realised  in  practice.  It  is  obviously  absurd  cutting 
well  designed  gears  on  inaccurate  machines,  and  therefore 
machines  have  been  tested  and  re-adjusted  so  that  records  of 
tests  taken  of  10  pitches  or  divisions  at  20  different  points  on 
the  work  table  revealed  that  in  five  positions  there  was  no 
error  in  10  pitches,  and  that  in  the  other  15  positions  the 
maximum  error  was  0-0025  in.,  which  is  as  accurate  as  can 
reasonably  be  expected.  Further,  the  hobs  used  for  cutting 
the  teeth  are  measured  and  tested  for  accuracy  both  for  tooth 
form  and  pitch,  and  no  hob  is  used  which  does  not  come  up  to 

the  high  standard  of  accuracy 
now  insisted  upon.  Finally, 
the  finished  wheel  and  pinion 
is  measured  tooth  by  tooth, 
and  it  will  be  seen  from  the 
above  that  it  is  now  possible  to 
obtain  gearing  of  a  very  high 
standard,  and  shipowners  on 
installing  gearing  should  satisfy 
themselves  that  an  actual 
measurement  of  the  gears  is 
made  and  that  they  are  supplied 
with  the  results. 

With  regard  to  the  materials 
used  for  gearing  it  is  now  the 
standard  practice  to  construct 
both  the  high  and  intermediate 
pinions  of  forged  nickel  steel. 
The  wheels  usually  have  forged 
steel  rims  (of  about  31/35  tons 
tensile  strength),  shrunk  and 
pinned  on  to  cast-iron  centres. 
The  casing  does  not  call  for  any 
special  comment,  being  usually 
of  cast  iron,  well  ribbed  and 
provided  with  white  metal 
bearings  in  either  bronze  or  cast 
iron  shells. 


any  risk  with  machinery  which  they  had  any  doubts  about. 
This  attitude  naturally  threw  back  the  double  reduction 
geared  turbine  proposals  quite  considerably,  but  it  would 
seem  that  the  earlier  troubles  that  were  experienced  have 
been  almost  entirely  met  with  and  the  primary  cause  'vas  the 
inaccuracy  of  the  teeth.  It  cannot  be  too  strongly 
emphasised  that  the  teeth  must  be  accurately  cut  so 
that  they  shall  bear  evenly  over  the  whole  face  width. 
Fortunately,  where  trouble  has  been  experienced  in 
British  ships,  it  has  been  very  thoroughly  inves- 
tigated and  the  cause  of  the  trouble  brought  to  light. 
There  is  undoubtedly  nothing  fundamentally  wrong 
with  double  reduction  gearing,  and  shipowners  will 
do  well  to  consider  its  installation  m  view  of  the  high 
cost  of  fuel  and  the  undoubt(>d  saving  to  be  effected 
by  its  installation.  It  may  be  of  interest  to 
give  a  few  causes  of  troubles  which  have  been 
investigated,  and  they  may  be  classified  as  follows : 
(a)  Defective  design  ;  (b)  faulty  or  unsuitable 
niat(>rial ;  (c)  bad  workmanslup  ;  {d)  faulty  assembly 
and  erection. 

The  first  cause  may  now  be  eliminated,  as  designers 
now  have  plenty  of  ex])erience  to  draw  upon.  Eerent 
developments  in  metallurgy  have  produced  materials 
which  can  be  relied  upon  to  stand  up  to  their  work. 
Bad  workmanship  is,  unfortunately,  still  to  be 
coiiteiid(>(l  with  and  may  be  put  down  to  certain 
manufacturers  not  having  the  experience  or  machines 
sufficiently  accurate  to  produce  satisfactory  high 
speed  gearing. 

Importance  of  Accuratk  Design. 

However,  on  the  other  hand,  .some  manufacturers,  notablv 
the  Metropolitan- Vickers  Electrical  Companv,  have  realised 
the  lUHH'ssity  ot  accuracy  in  design  and  manufacture  and  have 
therefore  taken  steps  to  ensure  that  this  desirable  state  of 


The  Alignment  Question. 

The  question  of  alignment  is  also  very  important  as  it  is 

obvious  that  any  error  in  this  respect  will  prevent  even  bearing 

across  the  whole  of  the  face  width  with  the  result  that  the 

intense  tooth  pressure  at  the  restricted  point  of  contact  will 


Fio.  b. — View  Inside  Engine  Room  Showing  Low  Pressure  Cylinder. 

cause  disintegration  of  the  metal  and  con.sequently  pitting, 
which  tends  to  spread  across  the  whole  tooth.  It  is.  therefore, 
important  to  see  that  the  gearing  is  accurately  lin.'d  up  when 
erected  and  also  that  the  ali(j»iiie)it  is  i)iaiiitoi>}ed  in  service. 
Some  form  of  measuring  instrument  or  meter  is,  therefore, 
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desirable  and  a  meter  of  this  description  has  been  designed 
and  patented*  which  eiiabh's  the  ali<{nnient  to  be  checked  at 
any  time  and  the  magnitude  of  any  errors  which  may  exist 
to  be  indicated  on  a  dial. 

While  on  the  question  of  alignment  it  should  be  j)ointed  out 
that  errors  of  this  description  may  be  caused  by  the  twi.sting 
of  the  ship  due  to  rough  seas,  &o.  The  design  of  seatings  is 
therefore  very  important  and  these  should  be  as  .stiff  as  possible 
and  also  constructed  that  they  do  not  twi.st  with  the  ship. 
However,  it  may  now  safely  be  said  that  all  the  difficulties 
which  have  arisen  with  double  reduction  gearing  have  now 
been  removed,  and  geared  turbine.-;  are  now  more  reliable  and 
cost  less  in   maintenance  than  tlie  reciprocating  engine,  and 


there  is  no  doubt  that  they  are  rapidly  becoming  the  standard 
method  of  utilising  steam  for  the  propulsion  of  shifw. 

Recent  inspection  has  shown  that  double  reduction  gearing 
has  run  upwards  of  KX),rxX>  miles  without  showing  any  signs 
of  wear  and  a  nil  repair  account.  This  i.s  highly  satisfactory 
and  speaks  well  for  the  rapidity  with  which  gearing  has  been 
developed  into  commercial  success.  All  classes  of  vessels  are 
no.v  being  equipped  with  double  reduction  geared  turbines, 
including  passenger  liners,  cargo  boats  and  oil  tankers.  Illus- 
trations of  a  typical  installation  are  given  in  Figs.  5  and  6. 

In  conclusion,  the  writer  would  like  to  e.xpress  his  thanks  to 
the  Metropolitan-Vickers  Electrical  Company.  Ltd.,  for  the 
loan  of  the  blocks  used  in  the  article. 


Electric  Propulsion  of   Ships. 


By   CHARLES    RETTIE. 


IN  the  "  Naval  Annual  "  for  1919,  Sir  Alexander  Richardson, 
in  his  opening  remarks  on  the  "  War  Developments  in 
Warship  Propelling  Machinery,"  in  the  paragraph  on  the 
electric  propulsion  of  ships,  says  : — ■ 

"  The  system  appeals  to  the  imagination,  particularly  of 
Naval  officers  of  executive  rank  ;  it  savours  of  the  simplicity 
of  you  touch-the-button  and  the  engine  does  the  rest."  I 
hardly  knew  at  the  time  whether  to  take  Sir  Alexander  seriously 
or  not,  especially  as  he  goes  on  to  say  in  the  article  that  elec- 
tricity as  a  means  of  propulsion  of  ships  has  many  advantages 
over  all  other  systems.  However,  at  the  present  time  there 
is  a  ship  sailing  over  the  banks  of  Newfoundland  which  is 
electrically  driven,  and  is  actually  worked  on  the  touch-the- 
button  principle,  inasmuch  as  there  is  a  controller  on  the 
bridge,  so  that  when  docking  or  in  dangerous  waters  the  officer 
on  the  bridge  can  work  the  motors  direct  without  telegraphing 
to  the  engineer  on  watch. 

The  craft  referred  to  is  a  trawler  of  500  tons,  length  over  all 
150  ft.,  beam  24  ft.  The  propelling  plant  consists  of  two 
eight-cylinder  four  cycle  350  revs,  per  min.  Diesel  engines, 
each  direct  connected  to  a  165-kw.  125-volt  continuous-current 
generator,  f 

The  two  self-excited  generators  are  normally  connected  in 
series,  and  supply  current  to  a  400  h.p.  250- volt  200  revs. 
per  min.  motor,  which  is  direct  coupled  to  the  propeller  shaft. 
Referring  to  Sir  Alexander  Richardson's  remarks,  it  is  this 
apathy  of  our  people  in  this  country  to  any  new  ideas  which 
comes  out.  There  is  a  lack  of  enthusiasm  and  want  of  faith 
even  amongst  our  own  men  in  the  "  electrical  engineering 
field  "  ;  we  allow  other  countries  to  develop  ideas  to  our 
detriment,  so  much  so  that  when  they  come  to  electrify  our 
ships  for  marine  propulsion  we  shall  be  left  behind,  and  all 
orders,  even  for  our  own  ships,  will  go  abroad. 

Little  Headavay  in  Britain. 

There  has  been  very  little  headway  in  this  country  in  the 
deyeloi)ment  of  the  electric  propulsion  of  ships.  The  first 
ship  that  was  fitted  up  was  the  "  Tynemount,"  a  full  descrip- 
tion of  which  appeared  in  The  Electrician  for  October  17, 
1913.  She  was  not  a  success  ;  not  that  there  was  any  failure 
in  the  electric  plant,  but  the  designers  omitted  to  provide 
a  reserve  power,  and  the  plant  was  taken  out  and  replaced  by 
steam.  We  have  to  go  to  America  for  the  successful  accom- 
plishment of  the  electric  propulsion  of  ships,  with  the  exception 
of  the  cargo  ships  on  the  Continent,  and  one  or  two  built  here 
on  the  Ljungstrom  system. 

The  United  States  Government  have  given  orders  that  all 
capital  ships  built  for  them  nuist  be  electrically  driven.  There 
are  two  battleships  of  33,000  h.p.  each,  the  "  New  Mexico  " 
and  '•  Tennessee,"  already  in  commission,  electrically  driven, 
and  there  are  two  more  of  the  same  class  nearly  completed. 
They  are  also  building  two  battle  cruisers  similar  to  our 
H.M.S.   "  Hood,"   which  are  to  have  installations  equal  to 

*  See  "  The  Engineer,"  May  28,  1920. 
t  "General  Electric  Review,"  May,  1920. 


180,000  H.P.,  and  will  be  electrically  driven  :  they  will  probably 
mount  six  18-in.  guns,  according  to  the  "  Scientific  American  " 
for  July  10th.  Referring  to  four  of  these  ships  the  Vice- 
President  of  the  G.  E.  C,  in  an  article  which  appeared  in  the 
■■  Electrical  World,"  October  4,  1919.  states  "  we  are  working 
on  contracts  for  the  machirery  of  four  of  these  ve.ssels  having 
an  aggregate  capacity  of  720,000  s.h.p.  and  calling  for  16 
35,000-kw.  generating  units.  The  price  of  these  equipments 
aggregates  over  811,000,000,  and  their  acceptance  is.  as  usual. 
dependent  upon  a  perfect  performance  of  their  functions." 

Motor  Regulation. 

One  of  the  most  important  problems  in  connection  with 
electric  propulsion  of  ships  is  the  question  of  the  regulation 
of  the  motors.     In  the  case  of  small  craft,  such  as  yachts, 
ferry  boats,  trawlers  and  submarines  and  the  like,  there  is  no 
reason  why  continuous  current  should  not  be  used,  as  is  done 
on  the  yacht  "  Elfay,"  recently  fitted  out  in  America  with 
Diesel  engines.     It  is,  however,  another  matter  when  battle- 
ships  or  large  liners   using   powers   up  to   ISO.tXX)   h.p.   are 
considered      in       a       single       installation,      which       throws 
continuous    current    out    of    the    question,    and    we   have  to 
fall     back     on      alternating     current,    with     its    many    in- 
tricacies and  problems  which   have  to  be  overcome,  and  of 
which  we  have  little  knowledge  at  present.     In  a  Paper  given 
during  the  war  by  Mr.  Hird  before  the  Society  of  Shipbuilders 
and  Engineers  ij  Scotland,  after  he  had  referred  to  the  pioneer 
work  of  the  late  Mr.  Henry  Mavor  on  ship  propulsion,  and  his 
inventions  in  systems  of  regulation  of  the  speed  of  alternating- 
current  motors  by  pole-changing  and  changing  the  periodicity 
of  supply,  states  that  he  thought  the  Americiin  Navy  would 
alter  their   original   plans   to   have   three-phase   motors  and 
wound  rotors  and  resistances,  and  adopt  a  system  which  was 
invented  by  Boucherat.*  and  use  two  windings  on  the  rotor, 
one  a  high-resistance  with  low  i.iductance,  and  the  other  low 
resistance  and  high  inductance,  the  idea  being  that  on  starting, 
instead  of  having  a  wound  rotor  with  slip  rings  with  a  resistance 
inserted,  as  soon  as  the  generator  is  started  it  picks  up  the  first 
winding  on  the  rotor  with  its  high  resistance  and  low  indue 
tance.  and  as  soon  as  the  rotor  reaches  its  proper  speed  the 
first  winding  automatically  drops  out,  and  the  second  winding 
with  its  low  resistance  and  high  inductance  does  the  work. 

It  seems  that,  in  the  case  of  the  "  New  Mexico."  the  General 
Electric  Company  have  adopted  the  system  Mr.  Hird  thought 
they  would.  I  think  this  shows  Americans  are  alive  to  the 
new  ideas  that  are  being  developed  on  this  subject.  The 
svstem,  however,  has  one  fault,  and  that  is  it  has  a  low  effi- 
cienov,  so  much  so  that  in  a  letter  I  received  from  Mr.  ^^  .  L.  R. 
Enxmett,  the  consulting  engineer  of  the  General  Electric  Com- 
l)any,  he  says  that  in  the  future  ships  the  designs  are  being 
modified  as  regards  the  regulation  of  the  motors  in  question. 

The  battleship  '"  Tennessee  "  is  not  the  same  as  the  "  New 
Mexico,"   inasmuch  that  wound  rotors  with  resistances  are 

*  Hobart's  "  Electri)  Motors,"  p.  327. 
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employed,  instead  of  the  squirrel-cage  winding  and  no  resis- 
tance is  used. 

This  question  of  regulation  of  alternating- current  motors 
both  as  regards  starting,  speed  regulation  and  control  for  ship 
propulsion,  is  the  principal  point  for  development  and  re- 
search. Referring  to  speed  control  by  pole  changing,  there  is 
an  interesting  article  by  F.  Greedy  in  The  Electrician  for 
February  2,  1917,  which  was  referred  to  in  a  special  article 
on  ship  propulsion  in  "  L'lndustrie  Electrique  "  for  July  10th 
last.  After  explaining  a  system  of  speed  control  by  pole 
changing  and  a  phase  converter,  he  says  :  "  The  well-known 
advantages  of  the  standard  induction  motor  are  retained, 
such  as  a  squirrel-cage  or  slip-ring  motor,  capable  of  satis- 
factory service  under  the  roughest  and  dirtiest  conditions  with 
the  minimum  of  attention."  Mr.  Greedy,  after  giving  a 
description  of  the  theory  of  his  motor,  goes  on  to  say  :  •'  By 
the  use  of  this  phase  converter  and  a  suitable  controller  it  is 
possible  to  vary  the  phase  difference  between  adjacent  sections 
of  the  stator  winding  in  such  a  way  as  to  produce  any  desired 
polarity."  In  Fig.  1  of  the  article  reproduced  herewith  is  shown 


Fig.  1. 

such  a  winding,  having  13  terminals  connected  to  a  phase 
converter  giving  13  phases  in  such  a  manner  as  to  give  2,  4  or 
()  poles.  If  every  terminal  of  the  motor  is  connected  in  order 
to  the  corresponding  terminals  of  the  phase  converter  the 
phase  ditt'erence  between  the  adjacent  sections  of  the  motor 
will  be  the  same  as  that  of  adjacent  sections  of  the  phase 
converter,  that  is  (360  divided  by  13  in  the  case  shown)  when 
the  motor  will  operate  as  a  bipolar  machine.  If  the  motor 
terminals,  starting  from  a  given  period  are  connected  to  every 
second  converter  teriviiiial,  the  phase  diiYerence  between  ad- 
jacent sections  will  he  doubled  and  the  motor  will  operate  with 
4  poles. 

■'  Similarly,  if  the  motor  terminals  are  connected  to  every 
third  phase  converter  terminal,  the  phase  difference  will  be 
tripled  and  the  motor  will  operate  with  6  poles,  and  so  on. 
....  The  well  known  advantages  of  the  standard  induction 
motor  are  retained,  such  as  a  squirrel  cage  or  slip  ring  motor, 
capable  of  satisfactory  service  under  the  roughest  and  dirtiest 


conditions  with  the  minimum  of  attention,  &c."  The  above 
would  be  ideal  for  ship  propulsion,  except  that  when  three  or 
more  changes  are  made  the  system  is  not  practicable  :  for 
instance,  the  "  New  Mexico  "  and  the  "  Tennessee  "  only  have 
two  changes — 24  poles  and  36  poles.  The  system  used  on  the 
"  New  Mexico  "  is  that  known  as  the  "  quart.er-phase," 
supplying  current  to  the  motors  at  2,800  volts  on  the  36  pole 
connection  when  going  slow,  and  at  4,000  volts  on  the  24  pole 
connection  when  going  full  speed.  The  system  used  on  the 
"  Tennessee  "  is  the  three-phase  system. 

There  is  another  important  point  which  is  brought  out  in 
a  report  of  two  years  working  of  the  U.S.S.  "  New  Mexico  " 
in  "  International  Marine  Engineering  "  for  May  last.  One 
of  the  phenomena  of  the  induction  motor  is  that  if  a  sudden 
load  is  thrown  on  the  motors,  such  as  would  occur  when  a  ship 
is  turning,  it  would  fall  out  of  step  and  stop.  In  the  case  of 
rough  weather  this  phenomena  of  the  induction  motor  would 
be  an  advantage,  as,  in  case  of  the  ship  pitching,  the  stern 
rising  out  of  the  water,  the  motors,  instead  of  racing,  would 
stop  ;  but  in  the  case  of  a  ship  turning,  either  motor  port  or 
starboard,  stopping  would  be  serious. 

The  "  New  Mexico  "  has  been  operating  for  nearly  a  year 
in  company  with  two  sister  ships,  the  "  Idaho  "  and  "  '^lis- 
sissippi,"  which  have  hulls  identical  with  that  of  the  "  New 
Mexico."  During  this  time  it  has  been  possible  to  obtain 
an  accurate  comparison  of  the  relative  economy  of  the  three 
ships  and  also  the  relative  manoeuvring  qualities.  In  the 
latter  respect,  the  "  New  Mexico  "  is  decidedly  superior,  and 
the  remarkable  part  of  it  is  that  nearly  all  the  manoeuvring 
in  restricted  waters  has  been  done  with  one  turbo-generator. 
When  this  installation  was  first  proposed,  its  opponents 
maintained  that,  while  a  ship  like  the  "  Jupiter  "  could  be 
satisfactorily  operated  with  the  propellers  on  both  sides  of  the 
ship  running  at  exactly  the  same  speed,  it  would  not  be  possible 
to  get  satisfactory  operation  with  such  an  arrangement  on  a 
ship  which  had  to  operate  in  formation.  But  exactly  the 
reverse  has  proved  to  be  true  ;  it  has  been  found  that  more 
satisfactory  operation  is  obtained  when  using  one  generator 
than  when  using  two,  and  it  is  customary,  when  in  dangerous 
waters,  where  it  is  desirable  to  take  all  possible  precautions, 
to  use  one  generator  for  driving  the  ship  and  to  keep  the  other 
turning  over  idly.  If  the  ship  is  getting  under  way  from  an 
anchorage  and  has  to  turn,  as  soon  as  the  anchor  is  away  the 
signal  is  given  for  standard  speed  ahead  on  one  side  and  the 
same  speed  astern  on  the  other  ;  with  this  arrangement  the 
ship  will  turn  absolutely  on  her  keel  without  gaining  ground 
either  ahead  or  astern  ;  with  other  engines,  where  it  is  not 
possible  to  regulate  the  speed  so  quickly  and  accurately,  the 
probability  of  getting  speed  on  the  ship  in  one  direction  or 
the  other  is  much  greater. 

All  the  predictions  in  regard  to  trouble  on  account  of  the 
condition  that  when  operating  with  one  generator  the  pro- 
pellers on  both  sides  of  the  ship  must  run  at  the  same  speed 
(if  run  at  all)  have  proved  to  be  groundless. 

In  conchision,  I  would  just  like  to  refer  to  one  of  the  great 
advantages  of  electric  overgeared  turbines,  and  that  is  the 
fact  that  no  reversing  turbine  is  required,  which  is  a  very 
important  i)oint  in  favour  of  electric  i)ro pulsion.  In  a  letter 
which  appeared  in  the  "'  Times  Engineering  Supplement " 
for  May  last,  referring  to  a  previous  article  in  the  same  paper 
on  the  dangers  of  manoeuvring  of  steam  turbines,  by  Mr.  H.  N. 
Guy,  chief  engineer  Turbine  Departnient,  The  ^letropolitan- 
Vickers  Company,  Ltd.,  says  :  "  When  discussing  the  "  Danger 
of  Manoeuvring  "  in  the  same  article,  the  writer  speaks  of  the 
sudden  admission  of  live  steam  into  an  astern  turbine  which 
has  been  exposed  to  exhaust  temperature  for  a  considerable 
period  being  fraught  with  danger,  &c.,  and  various  methods 
of  reducing  the  temperature  of  the  steam  admitted  when  the 
reverse  turbine  is  brought  into  operation  are  described.  The 
assumption  b(>hind  this  statement  and  the  object  of  the 
methods  of  reducing  the  temperature  of  the  steam  supplied 
to  the  reverse  turbine  is  that  when  it  is  running  idly  {i.e.,  the 
ship  running  ahead)  its  temperature  is  reduced  to  something 
approaching  that  of  the  exhaust  steam,  and  that  if  i;ot  steam 
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is   suddenly  admitted  to  it  danger  arisesyfrom  differential 
expansion  which  would  result  in  it." 

This  assumption  is  incorrect  when  applied  to  geared  tur- 
bines, and  it  is  doubtful  even  in  the  case  of  slow  speed  direct 
coupled  turbines,  the  opposite  representing  the  true  conditions, 
as  will  be  seen  from  the  following  : — 

"  The  idle  turbine,  which  may  be  either  the  ahead  or  the 
astern  unit,  is  rotating  in  a  comparatively  stagnant  atmos- 
phere of  steam  at  approximately  the  density  of  the  exhaust 
steam  from  the  operating  unit.  The  rotation  of  the  idle 
turbine  in  the  opposite  direction  to  that  in  which  it  operates 
necessitates  the  expenditure  of  work  in  disc  friction  and /or 
windage  of  the  blading.  Although  the  proportion  of  the 
power  developed  in  the  operating  turbine  which  is  exj)ended 
in  thus  rotating  the  idle  turbine  is  small,  its  absolute  magni- 
tude is  sufficient  to  raise  the  temperature  of  the  steam  in  the 
idle  turbine  to  very  high  figures,  temperatures  as  high  as 
1 ,000  deg.  F.  having  been  recorded  in  a  very  short  time.  Thus, 
when  the  unit  which  has  been  idle  is  brought  into  operation 
the  temperature  of  the  steam  admitted  to  it  is  usually  lower 
than  that  of  the  atmosphere  in  which  it  has  been  rotating  when 
idle.  On  the  other  hand,  the  temperature  of  the  unit  which 
is  now  running  idle  begins  to  rise  rapidly,  and  this  rise  is  fraught 
with  serious  dangers,   among  others  that  arising  from^the 


differential  expansion,  unless  proper  means  are  adopted  to 
cope  with  it." 

It  is  very  difficult  to  know  exactly  what  does  take  place, 
but  the  fact  remains  that  thi.s  question  of  reversing  of  steam 
turbines  is  a  very  .serious  one,  and  when  they  come  to  use  a 
very  high  superheat  there  is  going  to  be  .some  trouble  which 
is  bound  to  react  in  favour  of  the  electric  propulsion  over  all 
other  systems. 

In  a  letter  I  received  recently  frorn  America  from  the  con- 
sulting engineer  of  the  General  Electric  Company,  Mr.  W.  L.  R. 
Emmett,  whom  I  have  already  referred  to,  he  states  that 
since  he  gave  his  Paper  on  the  "  Electric  Propulsion  of  Merchant 
Ships  "  to  the  Institution  of  Xaval  Architects  of  America,  they 
tried  an  experiment  in  the  G.E.  shops  in  Schenectady,  X.Y., 
on  an  idle  turbine  doing  no  work,  that  when  on  reversing  the 
temperature  rose  500  deg.  F.  in  ^-minute,  and  while  no  damage 
was  done  it  shows  the  necessity  of  taking  precautions  when 
reversing  steam  turbines  for  fear  of  the  danger  that  might 
arise.  I  have  said  very  little  as  regards  the  possibility  of  the 
combination  of  internal  combustion  engines  and  the  electric 
drive,  but  there  is  no  doubt  a  great  future  for  this  because, 
while  the  former  working  by  themselves  show  a  very  low 
consumption  of  fuel,  the  fact  that  there  is  always  some  inherent 
trouble  with  them  that  without  the  combination  of  the  electric 
motor  they  will  not  be  a  success. 


Electrical  Instruments  for  Use  on  Board  Ship. 
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THE   extensive   application   of  electricity  for     almost   all 
purposes  on  board  ship  makes  the  selection  of  suitable 
instruments  a  very  important  point.     For  the  purposes 
of  this  article,  the  instruments  are  divided  into  various  classes 
according  to  whether  they  are  used  in  the  engine  room,  in 
positions  where  subject  to   moisture,   or  on  deck,   where  a 
thoroughly  water-tight  instrument  has  to  be  selected. 
Lighting  Instruments. 
In  connection  with  the  lighting  of  the  ship  the  equipment 
of  the  switchboard  and  the  instruments  used  in  connection 
with  it,  are  probably  so  well  known  as  to  need  little  detailed 
description  ;    instruments  of  the  moving  coil  type  are  almost 
invariably  emj)loyed,  but  in  cases  where  moving  iron  instru- 


line  of  moving  coil  instruments  has  been  evolved.  The  move- 
ments are  of  the  standard  mo\"ing  coil  type,  fitted  in  special 
splash-proof  cases,  the  chief  features  of  which  are  the  inter- 
changeability  as  far  as  the  cases  are  concerned,  therebv 
ensuring  that  the  instruments  of  one  manufacturer  are  inter- 
changeable with  those  of  another.  Another  advantage  of  this 
class  of  instrument  is  that  different  designs  are  adopted  for 
ammeters  and  voltmeters,  so  that  the  possibility  of  mistakes 
in  reading  is  largely  reduced,  voltmeters  being  either  round 
or  edgewise  and  ammeters  of  the  sector  pattern. 

Fig.  3  illustrates  a  group  of  these  instruments.     It  will  be 
noticed  that  they  are  all  fitted  with  auxiliary  pointers  which 


Fig.   1.— Dead  Beat  Moving  Ikon  Instkument  for  Makixe  Wokk. 

ments  are  used,  they  must  be  of  the  spring  control  type,  in 
order  to  read  accurately — independent  of  the  motion  of  the 
ship. 

Fig.  1  illustrates  a  dead  beat  moving  iron  instrument  fitted 
with  spring  control. 

The  question  of  indicating  instruments  to  meet  conditions 
of  moist  atmosphere  and  rough  treatment  has  been  very 
carefully  considered  by  the  leading  makers  in  conjunctioii 
with  Mr.  C.  H.  Wordingham,  late  Superintending  Electrical 
Engmeer  of  the  Admiralty.     As  a  result,  a  specially  designed 


Fig.  2. — ATvincAL  Motou  Am.meter. 

can  be  set  to  the  required  standard  reading.  The  instruments 
comply  with  the  Admiralty  Specification  No.  827  and  where 
supplied  to  the  Admiralty  are  of  special  colouring — the  volt- 
meters being  enamelled  red  and  the  ammeters  blue. 

Motor  Ammeters. 
In  ship  work  it  has  been  found  good  practice  in  every  case 
where  a  large  motor  is  used  to  employ  an  ammeter  to  ensure 
that  the  motor  shall  not  be  overloaded,  either  in  starting  or 
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when  working  under  full  load  conditions.  For  this  purpose 
an  ammeter  has  been  designed  which  is  of  the  water-tight 
type,  that  is,  will  pass  a  test  of  total  immersion  in  water, 
so  that  it  can  be  installed  either  on  deck  or  in  any  exposed 
position  without  danger.  This  instrument  was  primarily  got 
out  for  Admiralty  use,  but  is  now  generally  employed  in  cases 
where  a  water-tight  instrument  is  required.  Fig.  2  illustrates 
such  instrument.  It  is  of  the  moving  iron  pattern,  fitted 
with  spring  control,  and-  terminal  box  to  which  access  can  be 
obtained  without  removing  the  front  of  the  instrument.  If 
lead-covered  cables  are  employed  a  water-tight  joint  can  be 
made,  thus  rendering  it  impossible  for  water  to  obtain  access 
either  in  the  instrument  chamber  or  the  terminal  box. 

Another  feature  of  this  instrument  is  that  it  has  been 
designed  on  extremely  robust  lines  and  is  fitted  with 
anti-vibration  fixing,  it  is  almost  impossible  for  it  to  be 
damaged,  although  cases  have  been  met  with  where  the 
instruments  have  been  mounted  direct  on  the  bulk-head  of  the 
ship  and  rivetting  has  been  proceeded  with  alongside  it,  even 
these  trying  conditions  have  not  put  the  instrument  out  of 
conmiission. 

The   instrument   is   also   fitted   with   a   maximum   demand 


recording  voltmeters  and  ammeters  are  sometimes  used  on 
board  ship  the  employment  of  this  type  of  instrument  is  not 
very  general,  though  types  of  recording  instruments  are  manu- 
factured which  are  suitable  for  use  on  ship-board. 

Gyrostatic  Compasses. 

In  addition  to  ammeters  and  voltmeters  a  large  varietv  of 
electrical  instruments  are  employed  for  various  purposes  on 
board  ship,  which  are  either  wholly  or  partly  electrical, 
electricity  offering  advantages  in  cases  where  it  is  desired  to 
make  measurements  in  one  part  of  the  ship  and  transmit  the 
indications  to  instruments  which  may  be  installed  wherever 
convenient. 

The  gyrostatic  compasses  illustrate  a  case  of  this  kind. 
The  gyrostat  consists  of  a  three-phase  motor  revolving  at  a 
very  high  speed,  the  indications  from  the  master  compass 
which  is  installed  in  some  convenient  and  protected  part  of 
the  ship  can  be  transmitted  to  any  number  of  receivers  with 
great  ease.  The  description  of  the  gyrostatic  compass  is 
rather  outside  the  scope  of  the  pres3nt  article,  but  descriptions 
of  the  Anschutz  and  Sperry  types  have  appeared  in  the  technical 
press  from  time  to  time. 


Fig.  3.— Group  of  Standard  Admiralty  Moving  Coil  Instrumknts. 


pointer  which  is  scalable  from  the  front,  so  that  this  pointer 
can  be  set  to  the  maximum  admissible  safe  current  for  the 
motor  in  which  circuit  it  is  ])lac.ed. 

Fig.  4  illustrates  a  combined  moving  coil  ammeter  and 
voltmeter  in  water-tight  case.  This  instrument  also  can  be 
immersed  in  water  without  danger,  and  can  be  made  to  comply 
with  the  most  stringent  requirements  likely  to  be  met 
w'th  in  all  ])arts  of  the  world  for  outdoor  use  on  land  or  on 
board  shij).  Glands  are  provided  for  receiving  the  incoming 
leads. 

The  instrunu'nt  consists  of  two  movements,  one  of  which  is 
om])loyed  in  conjunction  with  shunts  for  the  measurement  of 
current  and  the  other  for  the  measurement  of  pressure.  The 
shunts  are  sometimes  supplied  in  splash-proof  or  even  water- 
tight cases  with  glands. 

Illuminated  Dial  Instruments. 

The  water-tight  instrument  shown  in  Fig.  2  can  be  nuide 
in  the  illuminated  dial  pattern,  the  dial  being  of  opal  glass, 
on  which  the  word  "  alive  "  is  eng|nved  in  red  so  that  at  night 
the  instrument  can  be  read  and  gives  warning  that  the  circuit 
is  alive.  The  o])al  dial  is  ]>rotected  so  tlmt  it  cannot  be 
damaged  in  use. 

It  will  be  noted  that  the  instruiiu-nts  briefly  described  above 
are  ammeters  and  voltmeters  of  the  indicating  type.     Whilst 


Temperature  Recorders. 

There  is  hardly  a  better  illustration  of  the  advantages 
offered  by  electrical  apparatus  than  the  indicating  and  re- 
cording of.  temperatures  at  various  parts  of  the  ship  at  a 
convenient  central  point.  Messrs.  Nalder  Bros.  &  Thompson 
some  time  ago  developed  a  system  of  centralised  distance 
thermometry,"  known  as  the  telethermometer,  which  can  be 
used  for  measuring  the  temperature  of  cold  storage  chambers, 
coal  bunkers,  or,  in  the  case  of  battleships,  ammunition  holds 

Amongst  many  advantages  connected  with  the  use  of  this 
system  on  board  ship  is  that  the  thermometer  trunks  from  the 
holds  to  the  deck  are  entirely  done  away  with,  so  that 
there  is  no  interference  with  the  cargo  and  no  risk  of  carrying 
water  from  tlu>  deck  into  the  holds. 

All  the  thermometers  on  the  ship  can  be  read  from  the 
central  point  and  this  point  may  be  anywhere  that  is  con- 
venient, such  as  the  engineer's  cabin,  for  example.  They  can 
be  easily  read  in  all  weathers  and  the  readings  booked  direct 
in  a  log-book  kept  for  this  purpose.  The  saving  in  time 
where  a  number  of  measurements  have  to  be  made,  is  con- 
siderable. 

Briefly,  the  method  is  a  Wheatstoue  bridge  in  which  oue 
arm  is  of  copper  and  is  wound  in  a  watertight  cupper  tube 
which  is  installed  in  the  part  of  the  ship,  the  temperature  of 
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which  it  is  desired  to  obtain,  and  the  remaining  three  arms  of 
the  bridge  are  wound  of  a  non-temperature  metal  such  as 
constantan,  and  are  fixed  in  the  case  of  the  indicating  instru- 
ment. The  instrument  itself  consists  of  an  ohmmeter,  the 
deflecting  coil  being  connected  across  two  arms  of  the  bridge 
and  the  controlling  coil  across  the  other  two.  A  source  of 
direct  current  is  required  for  actuating  the  instrument,  generally 
at  a  pressure  of  about  30  volts,  and  can  be  secured  by  a  tapping 
placed  across  the  lighting  mains,  or  by  means  of  a  small  hand 


Fig.  4. — Combined  Moving  Coil  Ammeter  Voltmeter  in  Watertight 

CUSE. 

generator,   two   turns   of   which   are  sufficient  to   bring  the 
instrument  to  its  reading. 

The  connections  from  the  tubes  to  a  multi-way  switch  are 
made  by  means  of  twin  lead-covered  cable,  and  a  number  of 
readings  can  be  taken  at  extreme  speed  by  successivelv 
switching  over  from  tube  to  tube,  the  instrument  being  dead 
beat  and  coining  to  rest  almost  immediately.  Fig.  5  illus- 
trates the  indicating  instrument  and  Fig.  6  gives  diagram- 
matically  the  scheme  of  connections. 

Electric  Tachometers. 

Among  the  practical  applications  of  electricity  on  board  ship 
that  of  tachometers  or  speed  indicators  is  perhaps  the  most 


the  generator  is  proportional  to  the  .speed  of  r^'volution  of  the 
shaft,  and  the  indicators  consisting  of  moving  coil  voltmeters 
are  calibrated  direct  in  revolutions  [>er  minute.  These  in- 
dicators can  either  be  of  the  '  indicating  "  or  "  recording  " 
tyj)e,  and  as  many  indicators  (Fig.  7)  as  required  can  be 
worked  from  one  generator. 

A  somewhat  elaborated  arrangement  of  the  above  Ls  the 
"  Forbes  Ships'  Log  and  Speed  Indicator,"  which  ha.s  been 
designed  to  give  the  speed  and  distance  travelled  by  anv  ve.ssel. 
The   apparatus   gives   at   any   desired    positions   in   the  ship 

(1)  the   distance  travelled   by  the  .ship  through   the   water, 

(2)  an  indication  of  the  speed  in  knots  at  which  the  ship  is 
moving  through  the  water  at  any  moment.  The  apparatu.s 
consists  of  a  valve  fitted  in  the  bottom  of  the  ship,  preferably 
about  one-third  of  the  lonfrth  of  the  ship  from  the  bows  : 
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Fig.  t). — The  Connections  of  the  Telethekmometers. 

the  valve  is  fitted  with  guide-rods  and  carries  a  gland  for 
holding  suitable  hydraulic  packing.  A  bronze  tube  protrudes 
through  the  valve  and  gland,  having  an  opening  facing  forward' 
for  the  admission  of  water,  as  the  tube  is  carried  forward  by 
the  ship,  and  another  opening  facing  aft  for  the  exit  of  the 
water.  Between  these  openings  is  a  propeller  operating  the 
transmitting  mechanism,  which  is  so  designed  as  to  make  a 
definite  number  of  revolutions  while  the  ship  travels  one 
nautical  mile.  The  transmitting  mechanism  consists  of  a 
magneto  generator,  as  described  above,  only  that  it  is  driven 
by  gearing  from  a  shaft  rotated  by  the  propeller  in  the  tube. 
In  addition  to  the  generator  a  commutator  is  provided  for 
transmitting  electric  signals  to  one  or  more  ""  distance  re 


Fig.  .5. — View  of  ax  Indicating  Telethermometer. 


Fig.  7. — Revolvtiox  Indicator  Reading  in  Knots. 


important.  The  ease  with  which  indications  can  be  given  at 
different  parts  of  the  ship,  and  the  simplicity  and  reliability 
of  the  mechanism  is  well  known.  The  most  "general  arrange- 
ment consists  of  a  permanent  magnet  generator  fitted  into  a 
rust-  and  damp-proof  case  provided  with  a  pulley  which  is 
driven  by  a  belt  from  the  main  shaft.     Tl\e  voltage  yiven  bv 


corders."  which  is  arranged  so  that  100  electric  signals  are 
made  while  the  ship  travels  2,027  yds.,  i.e.,  one  nautical  mile. 
Fig.  8  shows  the  general  appearance  of  the  distance  recorder. 
It  is  contained  in  a  watertight  case,  but  its  mechanism  is 
easilv  accessible  for  adjustiu'ivt  if  necessary,  as  it  is  carried 
on  a  hiuiied  frame  which  swings  out  on  the  removal  oi  one 
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screw,  as  shown  in  Fig.  9.  The  motion  is  obtained  by  the 
attraction  of  an  electro-magnet  on  a  soft  iron  armature  agamst 
the  action  of  a  spring.  At  every  one-hundredth  of  a  nautical 
mile  the  circuit  of  the  electro-magnet  is  made  in  the  trans- 
mitter, the  armature  moves,  carrying  with  it  a  pawl  Avhich 
moves  a  wheel  forward  one  tooth.  When  the  circuit  is  broken 
the  armature  is  pulled  back  by  means  of  a  spring.     A  red 


Fig.  8. — Gexekal  View  of  a  Distance  Recorder. 

pointer  makes  one  revolution  for  each  mile  travelled  by  the 
ship.  A  black  pointer  makes  one  revolution  for  every  100 
miles  travelled  by  the  ship.  The  pointers  are  friction-driven 
and  can  be  set  at  zero  at  will.  The  total  distance  travelled  is 
registered  in  figures  shown  at  a  small  window  in  the  dial. 


Fio.  0. — Dist\N('e"\Ukc()UI)i;ii  with  Frame  Swu»ng  Oct. 

Stoking  Indicators. 
This  article  is  concluded  with  a  brief  description  of  Kilroy's 
stoking  indicators.  Realising  that  in  order  to  obtain  the 
maxinuim  boiler  efficiency  with  the  minimum  of  smoke  ])ro- 
duction  it  is  essential  that  furnaces  should  be  tired  uniformly 
throughout  a  ship.  Mr.  Kilroy  devised  a  system  of  stoking 
indicators  which  have  been  in  use  s\nw  1903  in  the  British 
Navy,  and  their  use  is  becoming  general  in  the  larger  ships 


of  the  British  mercantile  marine  ;  the  Cunard  and  White  Star 
companies  having  fitted  them  to  all  their  recent  ships.  Briefly 
described  the  system  consists  in  giving  a  number  to  each  boiler 
furnace  door  and  providing  a  "  stoking  indicator  "  in  each 
stokehold  which  signals  these  numbers  in  rotation  at  regular 
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Fig.  10. — Single  Type  Kilroy  Stoking  Indicator. 

intervals,  ringing  a  loud  gong  to  call  attention  at  each  change 
of  signal. 

Fig.  10  illustrates  the  "  single  type "  indicator.  The 
interval  between  successive  signals  is  controlled  by  the  engineer 
by  means  of  a  regulator  (see  Fig.  11).  The  regulator  and 
indicators  are  worked  from  the  ship's  electric  lighting  circuit. 
The  regulator  or  timing  apparatus  consists  of  a  special  time- 
switch  mechanism  (operated  entirely  electrically),  which,  at 
uniformly  recurring  in- 


tervals closes  electrical 
circuits  which  actuate 
the  stokehold  indicators. 
The  mechanism  is  sode- 
signed  that  the  indica- 
tors do  not  all  ring  sim- 
ultaneousl}-,  and  the 
arrangement  of  the 
number  of  signals  is 
made  such  that  the 
minimun\  of  furnace 
doors  will  be  op:*!!  at 
one  time.  A  lever  is 
provided  on  the  regu- 
lator to  enable  the  rate 
of  firing  to  be  varied 
(see   Fig.    11). 

The  regulator  consists 
of  two  magnets  whicli 
act  alternately  on  ;i 
pivoted  cast-steel  arm- 
ature which  drive  a  train 
of  gear  wheels,  actuating 
an  escapement  which 
determines  the  timing 
of  the  regulator.  The  es- 
capement is  an  electro- 
magnetic device,  and 
has  no  delicate  parts 
such  as  would  be  necess- 
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ary  in  ordinary  clock-work.  The  timing  of  the  escapement 
may  be  varied  widely  by  means  of  a  regulating  lever  fixed  on 
the  outside  of  the  instrument. 

Mounted  on  the  same  spindle  as  the  armature  is  a  tripping 
•device,  which,  at  the  end  of  the  travel  of  the  armature  pro- 
duced by  the  action  of  one  driving  magnet  in  one  direction, 
breaks  one  set  of  contacts  and  makes  another  set  ;  this  has 
the  effect  of  energising  the  other  driving  magnet  and  thus 
reversing  the  cycle  of  operations.  Connected  to  the  contacts 
above  mentioned  are  also  the  stokehold  indicators.  The  dial 
movement  and  the  gong  mechanism  are  worked  on  the  same 
•circuit,  as  already  explained. 

IXDICATOR.S. 

The  single-faced  indicator  consists  of  a  strong  outer  case 
protecting  the  bell  which  is  mounted  on  an  inner  water- 
tight case  containing  the  electro-magnet  and  the  mechanism 
for  moving  the  dial  which  has  numbers  on  it  corresponding  to 
the  furnace  doors.  When  the  current  is  on,  and  the  electro- 
magnet energised,  the  outer  armature  is  attracted,  so  that  a 
single  stroke  is  rung  on  a  bell.  The  inner  armature  is  attracted 
at  the  same  time.  When  the  current  is  off  both  armatures 
will  return  by  the  action  of  their  springs  to  their  normal 
positions  without  changing  the  number  shown,  and  will  be 
set  ready  for  the  next  operative  stroke. 

Stoking  indicators  are  also  made  in  the  duplex  type,  which 
is  an  improvement  on  the  single  pattern.  The  dials  are  in 
duplicate,  so  that  the  instrument  may  be  read  from  both 


sides,  and  the  size  of  the  opening  has  been  increased  so  as  to 
show  a  larger  number.  For  simplicity,  however,  the  single 
type  has  been  described. 

In  conclusion,  with  the  multiplicity  of  electrical  apparatus 
which  is  collected  on  board  ship  now-a-davs,  the  careful 
testing  of  each  jjiece  and  the  maintenance  in  proper  condition 
of  the  wiring  used  in  connection  with  it  makes  it  essentia^ 
~  that  periodical  tests  of  insula 

tion  be  made.  For  this  par- 
pose  an  in.suIation  testing  set 
is  an  e-ssential  part  of  a  ship's 
electrical  equipment.  Fig.  12 
illu.strates  an  "  Ohmer,"  which 
is  a  very  light  and  convenient 
form  of  te-stingset,  with  which 
rapid  and  accurate  in.sulation 
tests  can  be  made. 

The  ohmmeter  is  of  the 
electrostatic  type,  thus  giving 
alight  in-strument  entirely  un- 
affected bv  external  fields.  The 
instrument  is  provided  with  two  ranges,  "thus  gi-ving  a  very 
long  effective  scale. 

In  conclusion,  my  thanks  are  due  to  Messrs.  Nalder  Bros.  & 
Thompson,  Messrs.  Elliott  Bros.,  Messrs.  Evershed  &  Vignoles 
and  Messrs.  Everett  &  Edge  jmbe  for  description  of  the  various 
apparatus  described  in  this  article  and  for  the  loan  of  the 
blocks  used  to  illustrate  it. 


12.— The  Staxdard  "Oh.mer. 


Wireless  in  the  Mercantile  Marine. 

By   H.   MAGCALLUM,    B.SG.'I.ond.),   A.M.I.C.E. 


NOTWITHSTANDING  the  fact  that  remarkable  technical 
progress  has  been  made  in  wireless  during  the  last 
five  or  six  years,  no  great  advancement  has  been 
evident  in  its  practical  application  at  sea  until  just 
recently,  and  it  would  almost  appear  to  the  onlooker 
that  wireless  in  the  Mercantile  Marine  had  reached  a  period 
of  stagnation.  It  is  true  that  something  like  stagnation 
in  commercial  wireless  occurred  during  the  war,  but  there 
are  very  good  reasons  for  this.  The  maximum  output  by 
all  manufacturers  of  apparatus  in  any  way  useful  for  war 
23urposes  was  essential  at  that  time,  and  in  the  case  of  wireless 
in  the  Mercantile  Marine,  the  existing  patterns  of  apparatus 
Biet  all  requirements.  The  only  valid  reason  for  introducing 
new  patterns  was  to  cheapen  and  expedite  manufacture,  or 
more  efficiently  to  utilise  the  material  available.  With  the 
exception  of  one  or  two  minor  alterations  in  design,  introduced 
with  this  object  in  view,  the  apparatus  fitted  to  ships  in  large 
quantities  -during  the  war  was  of  pre-war  pattern.  The 
energies  of  designers  were  fully  employed  in  bringing  out  new 
patterns  of  wireless  gear  for  use  in  the  theatres  of  war,  and  it 
is  in  this  direction  that  the  technical  advances  referred  to  have 
been  made. 

The  Uses  of  W.ar  Experience. 
The  experience  gained  in  this  work,  and  the  developments 
and  inventions  introduced,  became  available  shortlv  after  the 
end  of  the  war  for  ordinary  commercial  purposes,  but  the  types 
of  apparatus  which  had  been  manufactured  for  war  purposes 
were,  for  the  most  part,  entirely  unsuitable  for  commercial 
service,  and  much  work  had  to  be  done  before  satisfactory 
commercial  patterns  could  be  put  upon  the  market.  As  is 
now  generally  known,  the  technical  advances  referred  to 
were  mainly  in  connection  with  the  use  of  the  three-electrode 
thermionic  valve,  which  was  in  process  of  development  when 
the  war  broke  out.  All  ships  in  the  Mercantile  Marine  which 
were  fitted  with  wireless  before  and  during  the  war  were 
equipped  with  apparatus  working  on  the  "■  spark  "  principle, 
and  the  receivers  were  of  simple  and  robust  pattern,  but, 
compared  with  modern  patterns,  extremely  insensitive.  In 
recent  apparatus  fitted  on  the  larger  liners,  the  thermionic 
valve  is  used  both  for  transmission  and  reception. 


Valve  Transmitters. 

Valve  transmitters  possess  very  marked  advantages  over 
"  spark  "  transmitters — they  are  silent,  compact  and  highlv 
efficient.  For  a  given  power,  a  valve  set  has  something  like 
2h  times  the  range  of  a  "  spark  "  set.  The  tuning  is  also  vjery 
much  sharper  in  the  case  of  a  correctly  designed  valve  trans- 
mitter, and  there  is,  therefore,  considerably  greater  ease  in 
avoiding  jamming.  It  is  unlikely,  however,  that  the  con- 
tinuous wave  system,  in  which  valve  transmitters  are  emploved, 
will  replace  the  "■  spark  "  system  in  the  Mercantile  Marine,  if 
only  for  the  reason  that  the  extremely  sharp  tuning  of  the 
former  introduces  difficulties  in  the  matter  of  calling  up  a 
number  of  ships,  as-  is  necessary  in  the  case  of  a  distress  c-all. 
Such  calls  are  best  sent  out  by  a  "spark  "  transmitter,  the 
signals  from  which  are  very  much  more  easily  '"  picked  up  " 
by  other  ships. 

A  pattern  of  wireless  transmitting  apparatus  which  is  likelv 
to  be  installed  in  large  quantities  in  the  Mercantile  Marine, 
consists  of  a  valve  transmitter  combined  with  a  "  spark  " 
transmitter  of  the  quenched  gap  type,  both  sets  receiving 
power  from  the  same  motor  alternator  unit.  At  the  present 
time,  apparatus  of  this  pattern  has  been  used  exporimentallv 
only,  and  although  a  number  of  the  larger  Atlantic  liners  have 
been  equipped  with  valve  transmitters,  in  most  cases  the  equip- 
ment is  of  a  temporary  nature,  the  transmitters  being  of  a 
pattern  designed  for  land  purposes,  and  used  for  the  timebeing 
in  conjunction  with  the  existing  "  spark  "  installation  Before 
the  end  of  the  present  year,  it  is  probable  that  standard  set.s 
of  the  new  marine  pattern  will  be  available  in  quauti*-ies  for 
installation  on  board  ship. 

Sensitive  Receiving  Apparatus. 

The  installation  on  a  large  scale  of  the  new  type  of  trans- 
mitting apparatus  will  form  a  very  great  step  in  the  progress 
of  ocean  wireless,  but  the  introduction  of  new  and  very  much 
more  sensitive  patterns  of  receiving  gear  forms  an  almost 
eqiuiUy  important  advance.  Ships  are  now  being  fitted  with 
receivers  of  a  sensitiveness  quite  unknown  five  or  six  years  ago, 
and  it  will  be  seen  that  this  change  in  type  is  an  important 
factor  in  bringing  about  the  very  greatly  increased  ranges  now 
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possible.  As  the  number  of  ships  fitted  with  the  new  appa- 
ratus increases,  ocean  wireless  will  gradually  assume  a  new 
aspect,  and  the  time  is  not  far  distant  when  it  will  be  possible 
to  send  messages  from  Great  Britain  to  ocean  liners  in  any  seas 
without  resorting  to  the  continental  telegraph  services,  and 
so  to   avoid  the  delays  incurred  in  this   way.     Already,   a 


Fig.  1.- 

« 


Imperator"  Wireless  Cabin  Showing  Temporary  Valve 
Equipment. 


business  man  can  send  a  message  to  certain  of  the  larger 
Atlantic  liners,  wherever  they  may  be,  and  receive  a  reply  in 
the  course  of  an  hour  or  so. 

Wireless  Telephone  Apparatus. 

Much  has  a])peared  in  the  press  recently  on  the  subject  of 
wireless  tele{)hony,  which  may  be  regarded  as  an  extension  of 
the  continuous-wave  system  of  telegraphy,  and  for  which  the 
new  type  of  transmitter  is  admirably  adapted.  In*  a  standard 
continuo\"s-wave  transmitter,  keying  apparatus  for  Morse 
signalling  only  is  supplied,  but  by  the  addition  of  a  control 
panel,  siicb  a  transmitter  is  easily  converted  into  a  wireless 
tele])hone.  It  should  be  stated  at  once  that  the  range  is 
reduced,  when  the  set  is  used  for  telephony,  to  something  like 
half  that  obtained  by  the  same  set  when  used  for  telegra]>hy. 
However,  there  are  many  cases  in  which  extreme  range  is  not 
of  importance,  for  example,  in  inter-ship  communication,  and 
the  telephone  has  the  advantage  that  messages  are  sent  at 
great  sjx'cd.  Tclt'graphic  transmission  aboard  ship  is  usually 
carried  out  by  hand,  and  the  maximum  speed  is  of  the  order 
of  20  words  pe--  minute.  Messages  sent  by  telephony  go 
through  at  sonu'thing  like  150  words  i)er  minute. 

At  the  ])resent  time  the  commercial  apparatus  available  for 
tele})hony  works  on  what  is  known  as  the  simplex  principle  ; 
in  other  words,  conversation  can  be  carrried  on  from  one  end 
only  at  a  time — simultaneous  conversation  and  "  cutting  in  " 
is  not  possible.  Dui)lex  wireless  telephony,  which  corresponds 
in  every  way  to  the  ordinary  wired  telephony,  has  been  carried 
out  experinumtally,  and  it  is  not  unreasonable  to.  anticipate 
rapid  commercial  develoiiment  in  this  direction,  but  for  the 
moment  the  s{)eaker  on  the  wireless  teL-i)hone  is  obliged  to 
operate  a  switch  when  he  wishes  to  change  from  "  speaking  "' 
to  "  listening."  rhe  end  of  each  phase  of  conversation  is 
signified,   as  a  rule,   by  the   words   "  Changing  over,"   upon 


hearing  which  the  listener  at  the  far  end  is  made  aware  of  the 
fact  that  he  is  expected  to  switch  over  and  speak. 

The  articulation  of  the  wireless  telej^hone  is  remarkably 
good,  and  a  point  worthy  of  note  is  that  the  articulation  is 
equally  good  whatever  may  be  the  distance  over  which  the 
message  is  sent,  there  being  no  distortion  whatever,  as  there 
is  in  the  case  of  wired  telephonv.  The  strength  of  the  trans- 
mitted speech  falls  off,  of  course,  as  the  distance  is  increased, 
but  its  quality  remains  the  same  whatever  the  distance  may  be. 

Possibilities    of   Marine    Wireless    Telephony. 

The  possibilities  of  the  wireless  telephone  aboard  ship  are 
undoubtedly  very  considerable,  but  it  is  somewhat  difficult 
at  the  present  time  to  forecast  to  what  extent  this  means  of 
communication  will  be  adopted.  With  the  advent  of  powerful 
installations  on  land  it  may  be  that  Transatlantic  liners,  at 
any  rate,  will  be  fitted  with  wireless  telephones,  in  order  that 
they  may  be  in  continuous  telephonic  communication  with 
the  British  and  American  shores,  but  at  the  moment  it  would 
appear  that  the  need  is  met  by  the  new  pattern  of  wireless 
telegraph  equipment.  There  are  cases,*  however,  in  which  the 
wireless  telephone  has  a  very  marked  advantage,  and  in  which 
it  will  no  doubt  be  adopted  in  preference  to  the  wireless  tele- 
graph. For  example,  a  North  Sea  trawler  may  very  well  be 
fitted  with  the  wireless  telephone,  by  means  of  which  it  can 
communicate  with  its  base  regarding  the  catches  made, 
whereas  it  might  not  pay  to  fit  the  wireless  telegraph  which 
necessitates  the  presence  on  board  of  an  expert  Morse  operator. 

The  Development  of  Maritime  Wireless. 

Whatever  may  happen  in  regard  to  wireless  telephony,  it 
is  evident  that  in  the  immediate  future  maritime    wireless 


Fig 
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Spark  "    Transmitter 


telegraphy  will  develop  comnu'rcially  in  a  remarkable  manner. 
Finality  will  not  be  reached  until  all  the  i)riiuipal  passenger 
liners  are  equipped  with  the  new  type  of  apparatus,  and  a 
number  of  cargo  boats  are  similarly  equipped,  the  latter  to  act 
as  relays  in  cases  of  extra  long-distance  transmission,  where 
the  passenger  liners  concerned  are  out  of  range  of  each  other. 
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That  such  a  development  is  possible,  and,  in  fact,  is  reason- 
ably certain  to  be  brought  about  within  a  year  or  so,  is  due  to 
the  enterprise  of  the  Marconi  Company,  and  the  enthusiastic 
co-operation  of  the  leading  steamshii)  companies  and  the 
British  Post  Office.  The  latter  dei)artment,  which  is  respon- 
sible for  transmission  and  reception  on  land,  has  given  every 
possible  assistance  in  connection  with  the  scheme  of  develop- 
ment put  forward  by  the  Marconi  Company.  At  the  present 
time,  continuous  wave  traffic  with  those  ships  fitted  in  accord- 
ance with  the  new  system  is  dealt  with  by  arrangement  with 
the  Post  Office,  at  the  Admiralty  Station,  Aberdeen.  Shortly, 
this  traffic  will  be  diverted  to  a  new  station  especially  erected 
for  the  purpose,  and  a  further  improvement  is  to  be  anticipated. 


Fig.  3. — Marconi  3-Valve  Amplifier  for  Ships. 


It  may  be  of  interest  to  note  that  the  first  liner  to  be  equipped 
with  the  new  long-range  wireless,  was  the  ex-German  liner 
"  Imperator."  This  boat  was  selected  on  account  of  the  fact 
that  the  German  wireless  gear,  with  which  she  was  equipped, 
was  out  of  order  and  had  to  be  removed  for  repair.  An  ex- 
perimental set  was  immediately  put  in  and  the  experience 
gained  with  this  set  proved  to  be  extremely  valuable  in  con- 
nection with  the  design  of  the  permanent  type  to  be  installed 
eventually  inother  liners.  Our  illustrations  show  the  apparatus 
used  on  this  ship  (Fig.  1)  and  also  a  number  of  other  pieces 
of  marine  wireless  equipment  of  the  standard  Marconi  pattern. 

The  Direction  Finder. 

Any  reference  to  the  subject  of  wireless  in  the  Mercantile 
Marine  would  be  incom[)lete  without  a  consideration  of  the 
possibilities  of  the  wireless  direction  finder  This  remarkable 
invention,  the  principal  object  of  which  is  to  enable  ships  to 
continue  navigation  in  fog,  is  likely  to  be  generally  adopted  on 
all  classes  of  sea-going  craft.  It  is  becoming  a  recognised  aid 
to  navigation  when  for  any  reason  the  usual  means  fail.  A 
ship  fitted  with  a  wireless  direction  finder,  whatever  may  be 
the  weather  conditions,  is  able  to  take  bearings  relative  to  the 
fore  and  aft  line  of  the  ship,  U])on  known  points  where  land 
wireless  stations  are  situated.  By  taking  two  such  bearings 
and  carefully  noting  the  direction  of  the  ship's  head  at  the 
time  these  bearings  are  taken,  the  position  of  the  ship  mav  be 
ascertained  to  a  degree  of  accuracy  considerably  greater  than 
is  required  for  the  purpose  of  navigation  in  fog.  The  apparatus 
itself  is  extremely  compact  and  reliable.  It  is  installed  in  the 
wireless  cabin  and  operated  by  the  wireless  operator,  for  the 
simple  reason  that  a  knowledge  of  Morse  is  required  if  the 
instrument  is  to  be  utilised  to  its  best  advantage.  Since  the 
bearings  obtained  are  relative  to  the  direction  of  the  ships' 


head,  it  i.s  evident  that  close  collaboration  must  be  obtained 
between  the  wireless  room  and  the  bridge,  the  bridge  being 
responsible  for  noting  the  direction  of  the  ship's  head  at  the 
time  the  wireless  observation  is  made,  and  for  converting  the 
relative  bearings  into  true  bearings.  Although  the  standard 
Marconi  direction  finder  is  sufficiently  sensitive  to  pick  up  the 
ordinary  shore  .statioas  at  distances  of  300  to  4W  miles,  it 
rarely  occurs  that  bearings  are  taken  at  di.stances  greater  than 
I'tO  miles,  and  very  frequently  the  readings  are  taken  over 
distances  considerably  le.ss  than  this.  Up  to  about  100  miles 
the  bearings  may  be  set  off  on  the  Mercator's  chart,  but  over 
greater  distances  special  charts  must  be  used.  These  are 
supplied  with  the  in.struments.  The  special  charts  are  gno- 
monic  projections,  upon  which  great  '  circles "  appear  as 
straight  lines,  whereas  on  the  Mercator's  chart  great  circles 
appear  as  curves,  the  curvature  of  which  depends  upon  the  the 
latitude  and  the  mean  direction  of  the  bearing.  The  necessity 
for  the  use  of  special  charts  for  long-distance  work  is  evident 
when  we  bear  in  mind  the  fact  that  wireless  signals  travel 
along  great  circles  on  the  surface  of  the  earth. 

The  Direction  Finder  in  Fog. 

Apart  from  its  use  in  the  manner  already  indicated,  the 
wireless  direction  finder  is  of  considerable  value  in  connection 
with  the  avoidance  of  collisions  at  sea.  In  fogg}'  weather,  a 
ship  will  be  aware  of  the  pre-sence  of  other  ships,  by  means  of 
the  ordinary  wireless,  and  will  know  the  course  they  are  steering 
The  relative  j)ositions,  however,  will  be  unknown,  since  in 
fog  as  a  rule  each  ship  is  in  ignorance  of  its  exact  position,  and 
cannot  indicate  same  to  another  ship  in  the  neighbourhood- 
By  means  of  the  direction  finder,  the  direction  in  which  the 
second  ship  lies  may  be  ascertained,  and  a  skilled  operator  will 
have  no  difficulty  in  forming  a  rough  estimate  of  its  distance. 
For  this  purpose,  the  sensitiveness  of  the  instrument  is,  for 
the  moment,  considerably  reduced,  and  ships  at  a  greater 
distance  than  10  or  15  miles  are  put  out  of  range. 

Elimination  of    "  Vertical." 

The  marine  direction  finder  is  a  very  much  improved  and 
simplified  form  of  the  Bellini-Tosi  radiogoniometer,  the  prin- 
ciple of  which  is  well  known.     The  most  recent  improvements 


Fig.  4.— Marconi    "  Inuepexdext  Oscillator  "  Beat  Reception  Ship  Type. 

consist  of  an  elimination  of  the  non-directional  component  or 
••  vertical,"  and  the  introduction  of  a  means  of  determining 
■'  sense,"  as  well  as  direction,  without  risk  of  ambiguity  due  to 
incorrect  phasing.  Considerable  simplifications  have  been 
introduced  and,  in  the  present  type  of  instrument,  tuning  is 
brought  about  by  the  revolution  of  one  handle,  and  the  neces- 
sitv  for  balancing  has  been  dont-  away  with. 
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The  instrument  is  accurate  to  within  one  degree,  and  this 
is  an  accuracy  very  much  in  excess  of  that  required  for  navi- 
gation in  fog.  Errors  that  occur  are  not  due  to  the  inaccuracy 
of  the  instrument,  but  to  refraction  or  reflection  of  the  wireless 
waves,  similar  to  that  which  occurs  in  the  well-known  pheno- 
mena of  the  mirage.  Where  signals  are  received  along  a 
coast  line  an  error  of  unknown  quantity  may  occur,  and 
at  night  errors  have  been  noted  due  to  the  refraction  or 
reflection  in  the  upper  atmosphere.  On  the  whole,  however, 
the  readings  are  well  within  the  limit  of  accuracy  required  in 
practice. 

A  number  of  direction-finding  stations  were  erected  on  our 
coasts  during  the  war,  and  most  of  these  are  now  available  for  the 
use  by  merchant  ships.  These  stations  were  admirably  adapted 
for  the  purpose  for  which  they  were  created,  but  there  can  be  no 
doubt  that  for  the  navigation  of  ships  in  time  of  peace  it  is 
very  much  better  to  have  the  direction  finder  on  board  the 
ship.  During  the  war  it  was  desired  to  ascertain  the  position 
and  course  of  certain  vessels,  but  it  was  not  desired  to  advise 
these  vessels  of  the  results  of  the  observations.  Where  the 
direction-finding  stations  are  on  land,  a  ship  requiring  to 
ascertain  its  position  must  call  up  the  control  station,  will 
probably  have  to  wait  its  turn  and,  on  receiving  instructions, 
will  send  V's  for  direction  finding,  wait  for  a  message  giving 
its  position  and  acknowledge  receipt  of  same.  Apart  from  the 
fact  that  this  procedure  takes  considerably  longer  than  is  the 
case  when  the  direction  finder  is  fitted  aboard  shijD,  it  involves 
an  amount  of  unnecessary  transmission,  which  may  result  in 
jamming,  and  has  the  important  drawback  that  the  master 
of  the  ship  is  asked  to  rely  for  navigation  purposes  upon  a 
determination  made  by  persons  unknown  to  himself,  and  on 
whose  reliability  he  has  no  check. 

Uni-Directional  Transmission. 

A  new  and  promising  wireless  development  which  may  come 
into  general  use  as  an  aid  to  navigation,  but  which  is  not  yet 


ticular   direction.     The   ordinary   ships'   wireless    sends    out 
?.!!tlZ  !,"?'..  ''^  practkal  purposes,   may  be  regarded  as 

In  the  new  system  the 


being  equally  strong  in  all  directions 


Fig.  5.— Marconi  Marine  Pattkrn  Dikection  Finder. 

commercially  available,  consists  of  a  system  of  uni-directional 
transmission  wh->r(>by  telegraphic  or  "^telephonic  communica- 
tions may  be  sent  out  over  a  limited  area  and  in  one  jmr- 


FiG.  6.— Marconi  IJ  kw.  Valve  Transmitter  (Cabinet  Type)  for 
C.W.  Telegraphy  and  Telephony. 

electric  waves  are  confined  to  a  cone,  which  has  its 
apex  at  the  transmitter,  much  as  in  the  case 
of  a  somewhat  diffused  searchlight  beam.  An 
important  feature  of  this  system  is  that  it  can 
be  limited  to  comparatively  short  ranges,  say,  5  to 
10  miles,  so  that  it  is  sp'^cially  suitable  for  close- 
up  work,  and  therefore  for  use  in  connection  with 
the  avoidance  of  collisions,  and  it  would  appear  to 
be  exactly  what  is  required  in  crowded  waters 
during  foggy  weather.  The  wave-lengtb  is  excep- 
tionally short,  and  the  beaiu  effect  is  obtained 
by  means  of  reflectors.  The  use  of  this  appar 
atus  will  in  no  way  interfere  with  the  ordinary 
wireless,  to  which  it  must  be  regarded  as  an 
auxiliary. 

Future   Developments. 

Wireless  in  the  Mercantile  ^larine  would  appear 
to  be  on  the  verge  of  a  remarkable  period  of 
development  and  activity,  in  which  the  experience 
gained  during  the  last  few  years  will  qe  utilised 
commercially.  A  great  increase  in  efliciency  may 
be  expected,  and  with  it  a  very  considerable 
growth  of  traffic  with  ships,  with  the  resulting 
benefit  to  shipowners  who  draw  revenue  from  such 
traffic.  In  addition  to  the  improved  means  of 
communication,  wireless  as  an  aid  to  navigation  is 
becoming  recognised  and  the  direction  finder  at  anv 
rate,  in  its  modern  improved  form,  is  likelv  to  be 
very  largely  used.  The  wireless  telephone  and 
directional  transmission  are  practical  develop- 
ments which,  though  not  likely  to  be  immediately  adopted  on  a 
large  scale,  are  available  or  will  shortly  be  available  shoidd  the 
demand  arise.' 
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Design  of  Dynamos  and  Motors  for  Marine  Work 


lly    J.    A.    IIUNN.   O.U.K..  A.M.I.K.K. 


THE  following  remarks  are  intended  to  touch  generally  on 
the  special  design  of  electrical  machinery  for  marine  work 
to  cope  with  the  exacting  requirements  met  with  on  board 
ship.  There  is  no  doubt  in  the  past  that  the  use  of  electrical 
machinery,  especially  for  work  such  as  steering  gear,  winches, 
windlass  and  compressors,  has  not  madt;  such  rapid  strides 
as  it  should  have  done,  mainly  due  to  tlu;  following  causes  :  (1) 
Attem|)ting  to  use  the  ordinary  commercial  machine  as  for 
land  work  ;  (2)  the  control  gear  b((ing  unable  to  cope  with 
the  onerous  conditions  obtained  on  board  ship  ;  (3)  the  higher 
initial  cost  on  the  electrical  machinery.  Owing  to  the  increased 
numbers  of  oil  engine  driven  ships,  there  art;  now  signs  that 
electrical  niachinery  will  play  a  more  prominent  part  regarding 
auxiliary  drives  than  in  the  past. 

The  firm  with  which  the  writer  is  connected  (Messrs. 
Laurence,  Scott  &  Company,  Ltd.,  Norwich)  have  specialised 
in  electrical  machinery  for  marine  work  for  many  years,  and 
the  following  details  indicate  the  general  methods  employed. 
In  the  design  of  dynamos  and  motors  for  ship  work  it  is  always 
advisable  to  allow  for  a  larger  margin  of  power  to  meet  with 
the  varying  conditions,  such  as  heat  and  moisture.  The 
insulation  must  be  special — i.e.,  micanite  must  be  more 
liberally  used  than  for  ordinary  commercial  machines- — and 
the  impregnation  must  be  more  thorough. 
Dynamos. 
In  many  Diesel-driven  ships  generators  of  100  kw.  to  200  kw- 
capacity  have  been  installed.  As  these  machines  are  placed 
in  the  main  engine  room,  where  the  atmosphere  is  permeated 
with  oil  vapour,  special  precautions  must  be  taken  regarding 
the  insulation  of  the  armature  conductors  and  field  windings. 
During  the  course  of  manufacture  the  coils  are  taped  and 
impregnated  with  waterproof  varnish  before  assembling  in 
the  machine,  and  afterwards  thoroughly  impregnated  in  a 
vacuum  chamber  and  subsequently-  stoved. 

Armature  Construction. 

The  armature  is  built  up  on  a  cast-iron  quill,  an  extension 
of  which  forms  the  coupling,  whilst  an  extension  at  the  other 
end  carries  the  commutator.  By  this  means  no  torque  is 
transmitted  through  the  shaft,  which  simply  serves  to  support 
the  armature  and  bearing.  The  commutator  is  of  heavy 
design,  the  sections  being  deeper  and  the  steel  cone  rings  of 
considerably  larger  section  than  is  usual.  The  armature  con- 
ductors are  twisted  on  edge  to  form  the  back  bend,  thus 
obviating  back  joints. 

We  favour  the  use  of  "  simple  wave  "  windings  as  far  as 
possible,  owing  to  the  difficulty  in  getting  and  maintaining 
the  correct  magnetic  centre  which  is  essential  when  using  lap 
windings.  "  The  use  of  wave  windmgs  in  large  machines  is 
limited,  owing  to  the  fact  that  a  less  number  of  commutator 
sections  are  required  and  the  pitch  of  the  slots  m  the  armature 
core  becomes  unduly  coarse. 

Field  Winding  and  Voltage  Regulation. 

Generators  are  preferably  plain  shunt  wound  with  heavy 
series-wound  interpoles.  When  running  two  or  more  similar 
machines  in  parallel  there  is  no  iuhkI  of  an  equali.-sing  main. 
One  of  the  chief  disadvantages  of  running  compound  gene- 
rators in  parallel  on  light  loads  when  driven  by  Diesel  engines 
is  the  tendency  for  one  machine  to  take  all  the  load  and  motor 
the  other  set.  The  writer  has  seen  a  ship's  electrician  making 
abortive  attempts  to  get  satisfactory  balancing  of  load  between 
two  compound  generators  under  conditions  above  mentioned 
by  working  on  the  shunt  regulators.  One  engine  would  slow 
down,  and  the  operator  promptly  raised  the  field  regulator 
on  this  set,  forgetting  that  by  so  doing  he  was  actually  reducing 
the  engine  speed  yet  more.  It  invariably  ended  by  getting 
a  reversal  and  both  machines  coming  oft'  the  board. 

With  the  shunt  interpole  machine  there  is  no  danger  of 
reversing  the  residual  niagnetism.  Should  one  machine  by 
accident  send  current  back  through  another,  it  reverses  only 
the  magnetism  of  the  interpoles,  and  any  residual  magnetism 


in  the  wrong  direction  left  in  these  will  not  affect  the  building 
up  of  the  shunt  on  the  main  poles  when  the  generator  is  started 
up  again.  The  best  brush  position  for  int*irfx)le  generators 
is  a  slight  lead  in  the  opposite  direction  to  that  given  in  non- 
inter])olar  machines.  This  position  gives  the  best  commuta- 
tion and  best  voltage  regulation.  When  a  compounded  effect 
is  required  we  y)ro})ortion  the  strength  of  the  interix^le  so  that 
this  negative  lead  may  be  increased.  Messrs.  Laurence,  Scott 
are  able,  according  to  the  position  of  the  brushes,  to  get,  with 
sparkless  commutation,  over,  flat  or  under  compounding 
effects.  It  should  be  noted  that  the  generators  will  run  better 
in  parallel  with  a  slightly  dropping  voltage  curve. 

Magnetic  Flux  Regulation  for  Fans. 

A  special  system  of  magnetic  flux  regulatifju  for  ships' 
ventilating  fans  gives  a  considerable  range  of  speed  on  the  fan. 
The  motors,  being  series  wound,  can  be  used  without  any 
starting  resistances  in  the  circuit.  Series-wound  motors  are 
specially  adaptable  for  centrifugal  fans,  as  the  area  of  delivery 
can  be  altered  to  any  extent  without  overloading  the  motors, 
which  is  the  danger  when  shunt  machines  are  employed. 

The  machines  are  specially  proportioned  so  that  the  speed 
may  be  reduced  by  increasing  the  magnetic  flux.  This  system, 
however,  increases  the  size  of  the  machine  ;  but  the  advantages 
gained  by  doing  away  with  the  line  resistances  outweigh  the 
disadvantage  of  extra  size  of  motor. 

In  this  system  of  regulation  three  separate  series  coils  on 


Fig.  1. — Typical  Electrically  Driven  Winch. 

each  pole  are  generally  used.  The  power  taken  by  centrifugal 
fans  varies  between  the  square  and  the  cube  of  the  speed,  so 
that  for  slow  speed:?  a  very  small  current  is  required.  The 
first  of  the  series  are  therefore  wound  with  many  turns  of 
small  wire.  The  second  set  of  coils  has  fewer  turns  and  larger 
wire,  whilst  the  third  set  has  thick  conductors  and  only  a  few 
turns.  For  the  lowest  speed  all  three  sets  of  coils  are  in  series. 
For  the  intermediate  speeds  the  first  set«  of  coils  are  cut  out, 
and  for  full  speed  the  second  set  is  also  shorted.  The  starting 
and  shorting  of  these  coils  is  effected  by  a  relay  controller, 
which  is  mounted  to  the  motoi.  The  contactor  is  operated 
(from  a  distance)  by  a  '"  master  "  switch.  It  is  possible  to 
fit  regidating  tabs  on  the  last  set  of  series  coils  (those  that  are 
always  left  in),  so  that  the  final  speed  can  be  adjusted  to  suit 
the  length  of  the  trunks,  &c. 

Deck  Winches. 
These  machines  have  been  designed  so  as  to  be  similar  in 
operation  to  a  steam  winch,  it  being  understood  that  the  gear  is 
used  by  unskilled  labour,  and  the  treatiuent  meted  out  is  not 
of  the  gentlest  nature.  They  have,  therefore,  to  be  not  only 
foolproof,  but  rogue  proof.  The  system  used  takes  all  con- 
sideration as  regards  the  safety  of  the  electrical  equipment 
from  the  operator's  hands,  the  control  gear  protecting  the  plant 
no  matter  how  it  is  operated.  The  motor  is  series  wound  with 
limiting  shunts.  The  latter  protects  the  machine  from  getting 
up  to  a  dangerous  speed  when  running  light.  The  master 
controller  is  mounted  on  top  of  the  motor,  and  the  contactor 
controller  (which  is  ventilated)  is  fitted  in  a  deck  house,  thus 
allowing  attention  or  examination  in  all  weathers.  The  parts 
of  the  control  gear  which  are  on  deck  are  made  thoroughly 
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watertight,  and  consist  of  a  barrel  reverser,  brake  lever  switch 
and  isolator. 

The  method  of  operation  is  as  follows  : — 

The  control  gear  is  operated  by  a  single  hand  wheel,  and  the 
foot  brake  is  arranged  so  that  it  can  be  operated  at  will  by  the 
man,  whether  the  controller  is  in  the  "  full  on  "  position  or  not. 
If  the  man  required  to  tease  the  motor  for  fixing  slings,  &c., 
he  puts  the  controller  on  to  the  first  step.  This  step  is  a  slow 
speed  one,  and  ho  can  obtain  his  slow  speed,  lowering  or 
hoisting,  by  teasing  on  his  foot  brake.  The  second  step  gives 
half  speed  with  full  load,  and,  of  course,  proportionately 
quicker  speeds  with  lighter  loads.  If  the  man  uses  his  foot 
brake  on  this  step,  the  controller  is  returned  to  the  "  off  " 
position  and  the  motor  is  stopped.  If  he  lifts  his  foot  brake 
the  motor  starts  up  again. 


Fig.  2. — Controller  Gear  of  Steering  Gear. 

The  third  step  gives  full  speed  on  the  motor — that  is,  the 
machine  being  series  wound,  it  gives  speed  in  accordance  with 
the  torque.  The  foot  brake  operates  on  this  step  in  a  similar 
manner  to  that  on  the  second  step.  If  the  winch  is  required 
to  run  in  the  opposite  direction,  the  controller  is  simply 
reversed,  there  being  three  steps  on  the  reverse  position  also. 

No  harm  is  done  if  the  operator  goes  straight  from  the 
"  ofi  "  position  to  the  third  step,  or  if  he  goes  from  the  third 
step  in  one  diretion  to  the  third  step  in  the  other,  as  the 
control  gear  simply  follows  up,  starting  the  motor  gradually. 
If  the  controller  is  left  in  the  "  full  on  "  position  and  the 
voltage  fails,  the  controller  must  be  returned  to  the  "  off  " 
position  before  it  can  be  operated  again. 

A  time  overload  is  arranged  to  return  the  controller  to  the 
off  position,  but  the  controller  again  starts  up  the  motor  until 
the  load  again  acts.  This  arrangement  has  the  advantage 
that  when  using  the  winch  for  warping  or  when  the  load 
catches  an  obstruction  the  winch  stops,  but  starts  again 
without  the  operator  having  to  come  to  the  off  i:)osition,  and 
is  therefore  automatic. 

The  motor  is  fitted  with  a  centrifugal  brake  to  prevent 
excessive  s])ec(ls  in  light  loads,  and  is  further  provided  with  a 
magnetic  brake,  wliic-h  holds  the  load  when  the  controller  is 
switched  to  the  "  off  "  })osition. 

In  place  of  a  mechanical  change  speed  gear,  a  specially-wound 
motor  is  used,  the  controller  being  fitted  with  a  patented  dis- 
criminating device  which  enables  the  speed  to  be  increased 
in  proportion  to  the  load  on  the  hook.  For  example,  if  the 
speed  at  10  tons  is  100  ft.  per  minute,  the  device  will  be  set 
.w  that  5  tons  is  raised  at  200  ft.  per  minute,  taking  the  same 
horse-power  for  either  loads.  The  above  discriminating  device 
comes  into  operation  automatically.  The  speed  cannot  bt^ 
increased  if  the  load  on  the  hook  exceeds  a  predetermined 
amount,  and  it  actually  prevents  an  overload. 
Steering  Gear  Equipment. 

A  special  wound  motor  has  been  designed  for  this  duty. 
The  machine  is  scries  wound,  but  has  two  distinct  windings. 


one  having  a  great  many  turns  of  small  conductor  and  the 
other  a  few  turns  of  heavy  winding. 

These  eoils  are  connected  in  series,  with  also  a  certain 
ainount  of  line  resistance,  by  the  first  starting  contact  of  the 
controller.  It  will  be  observed  that,  owing  to  the  heavy 
excitation  of  the  auxiliary  series,  the  motor  will  start  up  with 
a  very  small  current  ;  therefore,  for,  slight  adjustments  of 
helm,  the  motor  runs  either  in  one  direction  or  the  other  very 
slowly.  If  more  helm  is  required,  the  resistance  is  gradually 
cut  out  and  the  motor  speeds  up.  For  maximum  helm  the 
resistance  is  cut  out  altogether,  and  the  auxiliary  series  shorted, 
thus  giving  maximum  speed. 

The  main  motor,  which  is  connected  to  the  rudder  quadrant 
through  a  gearing  of  500  to  1  ratio,  is  electrically  operated  from 
the  bridge,  an  electric  telemotor  system  being  used,  which 
work  on  the  Wheatstone  bridge  principle.  A  small  servo- 
motor (whose  field  magnets  act  as  the  galvanometer  of  the 
Wheatstone  bridge)  operates  the  hunting  gear  in  the  controller, 
which  is  mounted  on  top  of  the  main  motor.  The  bridge 
rheostat  and  main  motor  rheostat  forms  the  legs  of  the  Wheat- 
stone. The  armature  of  the  telemotor  has  practically  a 
constant  current  flowing  through  it,  and  the  strength  and 
direction  of  the  current  passing  through  its  field  windings 
depends  on  the  relative  positions  of  the  bridge  and  rudder 
rheostats.  If  the  rheostats  are  in  a  balanced  position,  there 
will  be  no  current  flowing  in  the  servo-motor  field,  and  conse- 
quently the  machine  will  be  stationary.  If  the  bridge  wheel 
is  now  turned,  the  telemotor  will  rotate,  its  direction  of  rotation 
depending  on  which  way  the  steering  wheel  has  been  turned. 
The  telemotor  will  run  until  a  balance  has  been  restored 
between  the  two  rheostats. 

The  telemotor  also  operates  the  master  controller  through 
one  member  of  a  mechanical  differential  gear.  This  starts  up 
the  main  motor  and  keeps  it  running  until  the  other  member 
of  the  differential  (which  is  driven  by  the  main  motor)  switches 
it  off  again.  The  main  motor  on  being  switched  off  is  at  once 
brought  to  rest  by  a  solenoid  brake,  and  the  rudder  remains 
stationary  until  another  fresh  movement  is  made  on  the  steer- 
ing wheel.  The  movement  of  the  rudder  is  thus  exactly  pro- 
portional to  the  movement  of  the  wheel.  It  is  obvious  (when 
one  considers  the  number  of  reversals  which  take  place  with 
steering  gear)  that  the  contactors  for  reversing  and  starting 


Telemotor 


Tiu.  3.— Dligram  of  Electric  Telemotor  Gear. 

must  be  able  to  stand  up  to  the  work.  From  observations 
under  actual  conditions,  it  has  been  seen  that  as  many  as  300 
reversals  have  taken  place  in  an  hour  for  keeping  course,  and 
this  has  been  maintained  for  days  together  with  most  satis 
factory  results  The  skeleton  drawing  (Fig.  3)  readUy 
shows"  the  principle  under  which  this  equipnu-nt  works. 

The  Cost  Question. 
The  iiutial  cost  of  electrical  machinery  is  often  set  up 
against  that  for  steam  witli  adverse  results.  When  the  cost 
and  maintenance  is  considered  on  a  three-year  basis,  there  is 
no  doubt  the  advantage  is  on  the  electrical"  side,  and,  judging 
by  the  number  of  ships  now  being  fitted  with  all  auxiliary  gear 
electrically  driven,  the  electrical  engineer  must  feel  that  he 
has  overcome  the  prejudice  which  undoubtedly  existed  in  the 
past. 
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The   Electrical  Equipment  of  Fowey  Harbour. 

Handling  China  Clay  by  Modern  Melhodis. 


THE  majority  of  the  articles  which  we  publish  in  this 
special  issue  of  The  Electrician  deal  with  the  appli- 
cation of  electricity  to  some  form  of  operation  carried 
out  on  the  ship  itself,  but  there  is  also  a  phase  in  the 
employment  of  electricity  in  marine  practice  to  which  atten- 
tion must  be  called.  This  phase  may  be  well  exemplified  by 
describing  an  interesting  installation  of  electrically  driven  con- 
veying machinery  and  handling  gear  which  has  been  in  use  for  some 
time  at  the  Great  Western  Railway's  harbour  at  Fowey,  Cornwall. 
By  the  methods  there  employed  it  has  been  possible  to  cut  down 
man  handling  of  material  and  so  to  reduce  labour  costs,  while  at  the 
same  time  very  large  quantities  of  material  can  be  more  expeditiously 
dealt  with  in  a  given  time. 

Cornwall  and  China  Clay. 

The  material  handled  electrically  at  Fowey  is  china  clay.  This 
material  has  for  more  than  150  years  been  one  of  Cornwall's  chief 
exports,  and  to-day  is  put  to  many  and  varied  uses  for  pottery  work, 
as  a  dilutant  and  in  the  manufacture  of  paper  and  textiles.  It  is 
also  used  to  a  certain  extent  as  an  adulterant  in  foods  of  various 
kinds,  though  in  itself  it  possesses  but  a  small  food  value. 

At  Fowey  both  china  clay  and  china  stone  are  dealt  with,  the 
latter  product  still  retaining  its  crystalline  form  and  constituents  of 
granite,  although  the  felspar  in  it  has  been  decomposed  into  clay. 
In  the  china  clay  itself  all  except  the  decomposed  felspar  has  dis- 
appeared. These  two  Cornish  products  are  shipped  from  Fowey  to 
many  European  countries  and  to  the  United  States.  In  con- 
nection with  this  trade  the  Great  Western  Railway  act  as  carriers 
and  handlers  at  Fowey,  the  clay  and  stone  being  brought  down  by 
them  to  the  harbour  over  the  Lostwithiel  and  Fowey  railway  from 
Lostwithiel  or  from  St.  Blazey  over  one  of  the  old  Cornwall  mineral 
roads,  which  has  now  been  modernised.  These  two  railways  to- 
gether form  the  Fowey  loop.  To  enable  this  to  be  done  and  to 
utilise  the  facilities  of  the  harbour  to  the  greatest  extent  it  was 
necessary  some  years  ago  to  build  a  special  railway  yard  above 
Fowey  station.  This  yard  was  partly  hewn  out  of  the  rock  and 
partly  built  up  from  the  bed  of  Caffer-Mill-Pill  which  has  been  filled 
in.  Three  timber  jetties  were  here  built  out  into  the  river  and  were 
put  into  operation  in  1874,  while  a  fourth  was  added  in  1890,  Above 
the  fourth  jetty  the  river  takes  a  bend  westward  and  in  the  deep 
water  harbour  thus  formed  three  more  jetties  were  built  in  1896. 
At  the  present  time  yet  another  jetty  is  being  constructed,  as  will  be 
seen  in  more  detail  below. 

All  these  jetties,  as  will  appear  in  the  course  of  the  article  are 
practically  entirely  used  for  the  export  of  china  clay  from  the  china 
clay  beds  in  the  neighbourhood  and  for  the  import  of  coal  and  timber, 
both  of  which  commodities  are  largely  used  in  the  preparation  of 
this  material  and  in  the  manufacture  of  casks  for  transporting  the 
higher  grade  clay  to  European  and  American  countries. 

The  Growth  of  the  Trade. 

It  is  interesting  to  note  that  the  tonnage  arriving  at  the  port  of 
Fowey  for  these  purposes  since  the  time  the  jetties  were  first  put 
into  use  has  steadily  expanded,  and  that  the  size  of  the  ships  has 
also  increased,  so  that  at  the  present  time  owing  to  the  improvements 
made  by  the  Harbour  Commissioners  in  recent  years  it  is  possible 
for  vessels  of  400  ft.  in  length  and  50  ft.  beam,  with  a  net  register  of 
3,000  tons  and  carrying  capacity  of  7,000  tons  of  clay  to  work  into 
and  out  of  the  Fowey  Harbour. 

Older  Handling  Methods. 

The  first  four  jetties  were,  however,  only  designed  for  vessels  and 
steamers  up  to  300  tons  register,  and  are  still  in  fact  used  for  vessels 
not  exceeding  this  tonnage.  Here  the  clay  in  casks  and  bags  is 
loaded  into  the  vessels  by  means  of  a  steam  crane  at  each  jetty  head 
while  clay  in  bulk  and  china  stone  is  tipped  down  a  chute  placed 
beside  the  crane.  Each  chute  is  telescopic  so  that  a  steamer  not 
exceeding  300  tons  register  may  be  loaded  at  all  states  of  the  tide. 
The  increa-sing  demand  for  china  clay  and  the  consequent  desirability 
of  decreasing  the  handling  and  trans-shipping  as  much  as  possible, 
has,  however,  in  recent  years  led  to  a  reduction  in  the  number  of 
vessels  of  this  size  working  into  the  port  and  an  increasing  tendency 
on  the  part  of  American  traders  especially  to  bring  in  large  steamers 
which  can  not  only  carry  a  larger  quantity  of  material  but  are  suit- 
able for  working  long  voyages  without  trans-shipping  being  necessary. 


The  main  result  of  this  particular  expansion  is  howe%'er  that  the  old 
jetties  are  of  insufficient  height  to  allow  clay  to  be  tipfjfd  into  such 
ships  except  at  low  tide,  and  in  consequence  all  the  clay  and  stone 
has  had  to  be  shipped  by  crane,  thus  increa.sing  the  time  taken  to 
load  the  vessel  and  adding  to  the  cost  of  handling 

It  should  be  mentioned  that  by  means  of  the  older  system  of  work- 
ing steamers  and  vessels  not  exceeding  300  tons  register  can  be 
loaded  by  these  methods  at  an  average  speed  of  from  500  to  550 
tons  of  clay  in  ten  working  hours.  This  rate  takes  into  account 
all  loss  of  time  in  marshalling  wagons,  shifting  the  vessel  for  trimming 
purposes  and  for  other  similar  work  either  on  the  quay  side  or  in  t^e 
hold.  When  tipping  is  being  carried  out  uninterruptedly  a  rate  of 
120  tons  per  hour  for  small  vessels  is  reached.  But  in  the  case  of 
loading  larger  steamers  the  conditions  mentioned  above  have  cut 
down  the  amount  of  clay  which  can  be  loaded  in  a  ten-hour  shift 
to  150  tons.  The  necessity  for  modemLsing  these  somewhat  rough 
and  ready  methods  therefore  became  ob\"ious. 

Methods  of  Modernisation. 

These  considerations  and  the  equal  necessity  of  increasing  the 
facilities  of  the  port  in  order  that  its  trade  might  not  suffer  led  the 
Great  Western  Railway  som'^  12  years  ago  to  pro\-ide  means  for 
continuously  loading  any  ship  which  could  enter  the  port,  with  the 
result  that  one  of  the  jetties  was  fitted  with  an  electrically  operated 
conveyor  plant  designed  by  the  chief  electrical  engineer  of  the 
company,  Mr.  Roger  T.  Smith,  and  a  number  of  electrically  driven 
capstans  were  placed  about  the  yard  to  replace  the  older  system 
of  horse  haulage. 

This  plant,  of  which  we  give  further  details  below,  has  been  so 
successful  that  when  in  1912  it  was  decided  to  build  a  special  jetty 
higher  up  the  river  a  very  extensive  conveying  plant  was  designed,  in 
the  working  of  which  electricity  will  be  exclusively  used.  The  out- 
break of  war  stopped  the  completion  of  this  improvement,  but  since 
the  Armistice  operations  have  been  going  ahead,  and  it  is  hoped 
before  long  that  the  work  will  be  completed,  and  that  the  facilities  of 
the  port  will  be  thereby  considerably  increased.  There  seem  no 
reason  why  this  should  not  be  so.  We  also  give  below  certain 
details  of  this  plant.  Before,  however,  going  into  particulars  of 
the  old  and  new  conveying  plant  we  may  call  attention  to  some  of 
the  more  general  features  of  the  electrical  equipment  at  Fowey. 

The  Generating  Station. 

All  the  electrical  energy  required  is  supplied  from  a  generating 
station,  ^^ews  of  which  are  given  in  Figs.  1  and  2.  This  was  erected 
in  1909  to  supply  the  electrical  requirements  of  the  port,  which  at 
that  time  consisted  mainly  of  lighting,  though  shortly  afterwards 
the  equipment  of  Xo  4  jetty  with  an  electrical  conveyor  and  the 
elimination  of  hoi-se  ojx^ration  of  trucks  by  the  installation  of 
electric  capstans,  to  which  we  have  referred,  was  undertaken. 

The  generating  plant  now  installed  consists  of  four  3S-5  kw. 
direct-current  sets,  with  Willans"  two-cylinder  engines  and  West- 
minster Engineering  Companys  undertype  dynamos.  It  is  pro- 
posed to  replace  two  of  these  small  sets  by  two  170  kw.  BeUis  sets 
to  provide  the  necessary  energy  for  the  additional  electrical  plant 
which  will  be  installed  in  connection  with  the  new  jetty.  The  whole 
of  the  lighting  and  power  at  Fowey  is  oix^rated  on  the  continuous- 
current  two-\nre  system  at  220  volts.  With  the  increase  in  the 
amount  of  plant  installed  it  was  at  one  time  thought  advisable  to 
make  arrangements  for  changing  over  the  system  to  a  three-wire 
system  at  440  volts  across  the  outers.  This  arrangement  has  been 
abandoned  owing  to  increased  capital  costs  which,  it  is  considered, 
outweigh  any  advantages  that  might  be  obtained  by  the  use  of  the 
higher  voltage.  It  should  be  pointed  out  that  the  distances  to  be 
covered  are  not  by  any  means  gi-oat.  and  that  the  '"  copper "  has  been 
worked  out,  antl  to  a  large  e.xtent  installed  on  the  lower  voltage. 

The  Coal  Question. 

As  reganls  steam  raising,  coal  is  brought  to  the  station  over  a 
special  siding,  which  is  connected  to  the  railway  by  the  somewhat 
excessive  gradient  of  1  in  S.  The  trucks  are  pushed  up  this  incline 
by  ordinary  locomotives.  The  coal  is  unloaded  from  the  wagons 
on  to  a  sjx>oial  dump  or  may  be  passed  direct  into  the  boiler  house 
through  a  corrugated  iron  shutter  door. 

It  is  interesting  to  note  that  this  is  one  of  the  stations  where  ^Ir. 
Roger  T.  Smith  "has  for  some  veai-s  adopted  the  practice  of  using 
anthracite  grains  for  steam-raisuig  purposes.     There  were  two  con- 
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siderations  which  decided  him  to  employ  this  form  of  fuel.  In  the 
first  place  he  was  able  at  the  time  the  experiment  was  first  made  to 
obtain  this  fuel  on  good  terms  because  there  was  only  a  small  amount 
available  and  that  was  not  being  used  industrially.  The  price  paid 
inclusive  of  carriage  was,  therefore,  only  4s.  3d.  a  ton.     At  the  same 


Fig.  1. — Exterior  of  Electric  Power  Station. 


time  the  use  of  this  fuel  enabled  smokeless  working  to  be 
obtained,  and  this  at  Fowey  especially  was  a  great  advantage, 
owing  to  the  close  proximity  of  the  station  to  the  quay  and  the 
necessity  of  keeping  china  clay  free  from  all  impurities,  especially 
black  impurities,  such  as  soot. 

Another  interesting  financial  point  is  that  the  generating  sets, 
the  main  steam  pipe  work  and  two  of  the  boilers  were  taken  out  of 
the  company's  Cardiff  station  at  the  time  when  it  was  decided  to 
take  the  energy  for  working  the  electrical  machinery  in  the  latter 
town  from  the  Corporation  mains  so  that 
it  was  possible  to  erect  the  station  at  a 
very  small  capital  expenditure. 

Steam-Raising  Plakt. 

The  steam-raising  plant  consists  of  two 
300  H.p.  Babcock  &  Wilcox  land  type 
boilers.  Each  boiler  is  fitted  with  the 
Mcldrum  forced  draught  system.  Worth- 
ington  feed  pumps  with  a  capacity  of  50 
gallons  per  minute  are  provided  for  sup- 
plying these  l)oilers,  while  all  the  coal 
used  is  weighed  on  a  i'ooley  weighing 
machine  for  record  purposes.  Feed  water 
is  supplied  from  a  100,000-gallon  tank, 
near  Kowey  J^ailway  Station,  whence  it 
is  pumj)ed  to  a  tank  above  the  generating 
station  l)y  an  electrically-driven  (Jrecn- 
wood  &  Jiatley  i)um]).  This  set  is  iitted 
with  lici-trani  Thomas  automatic  gear  to 
enable  a  piopcr  level  in  the  feed  tank  to  be 
kept.  This  tank  su])plies  not  only  the 
steam-raising  ])lant  in  the  station,  but 
the  boilers  of  tlie  steam  cranes  w  hieh  are 
still  in  use  on  some  of  the  jetties. 

A  Kcirting  condenser  with  a  ca])acity 
of  3,000  lb.  per  hour  is  ])rovided  for 
each  generating  .set,  the  necessary 
cooling  water  being  obtained  from  the 
harbour  by  an  electiically-driven  pumj) 
installed  on  No.  2  jetty.  Tliis  pumj)  has 
a  capacity   of    500   gallons   per    minute. 

The  condensing  plant  works  nornuilly  at  a  vacuum  of  29  in.,  an  auto- 
matic valve  being  provided  to  change  over  to  the  atmosphere  if  the 
condenser  should  fail  at  any  time. 

A  storage  battery  consisting  of  113  Tudor  cells  with  a  capacity 
of  250  ampere-hours  at  the  10-hour  discharge  rate  is  provided  for 


use  in  connection  with  the  lighting  and  power  work  and  to  provide  a 
current  for  the  "  week-end  "  lighting  circuits.  This  battery  has  been 
in  successful'ojjeration  for  over  six  years  and  has  effected  a  saving  of 
10  per  cent,  in  the  coal  consumed,  owing  to  it  being  possible  to  close 
down  the  station  altogether  at  week-ends  and  holiday  times. 

The  various  power  and  lighting  circuits 
supplied  from  the  station  and  the  gener- 
ating sets  are  controlled  from  a  Spag- 
noletti  board  which  possesses  no  special 
features.  A  small  motor-generator  .set  is 
installed  for  charging  all  the  secondary 
batteries  employed  in  the  Western  Division 
in  the  Great  Western  Railway  in  con- 
nection with  the  signalUng  track  circuits. 

The  Capstan  Installation. 
We  mentioned    above    that    for   some 
years  the  haulage    of  the  trucks  to  the 
jetty  heads  and  their  various  movements 
in  the  yard  which    could    not    well    be 
effected    by   shunting   locomotives,  were 
performed    by    horses.      In    1910,    these 
horses    were  replaced    by    a    very    com- 
plete     installation      of      Clyde      electric 
capstans,  the  principal  feature  of  which, 
as    is   well    knonw    to    readers    of    The 
Electrician,  consists    in    the    use    of   a 
loose  capstan  barrel   to   which  a    flexible 
stranded  steel  wire  rope  is  rigidly  fixed. 
This  barrel  is  normally  free  to  rotate  by 
itself,  but  it   can   be   connected   through 
gearing  to  an  electric  motor  placed  in  a 
special  chamber  underneath  by  means'of 
a  clutch  which  is  worked  by  a  hand  lever 
on  the  capstan  level.  The  same  movement 
of  the  lever  which  puts  in  the  clutch  also 
closes     the    motor    circuit    and    enables 
the    load    to     be    hauled     without    any 
slip.     In  this  way  all  the  power  used  in  the  barrel  is  expended  in  haul- 
ing, and  as  a  result  the  same  engine  power  can  be'used  for  working 
twice  as  many  Clyde -type  capstans  as  the  ordinary  slipping  rope  cap- 
stan. At  present  there  are  17  Clyde  capstans  installed,  eight  of  which 
work  at  150  ft.  per  min.,  and  nine  at  200  ft.  per  min.     These  cap- 
stans are  installed  at  various  strategical  points  about  the  yard, 
and  are  used  in  bringing  up  trucks  of  china  clay  to  all  the  jetties 
which  are  now  in  operation.    The  motors  operating  them  are  erected 
in  concrete  chambers  9  in.  thick,  but  these  have  not  been'  altogether 


Fio.  2. — Intkuior  ok  Ei.eitric  Power  Station. 

successful  in  keeping  the  water  out.  and  in  futuiv  cast-iron  boxes 
will  be  used,  liesides  actually  hauling  the  wagons  these  capstans 
ai-e  also  employed  for  ojxMating  turn-tables,  the  rope  being  taken 
over  a  special  stud  on  tiie  latter.  Tills  has  meant  a  gi-eat  saving 
of  labour 
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For  supplying  current  from  the  generating  station  to  the  various 
motors  and  lighting  points  overhead  transmission  is  used  throughout, 
as  shown  in  Fig.  ',i,  32  ft.  wooden  poles  embedded  in  concrete  being 
employed.  As  far  as  lighting  is  concerned,  arc  lamps  were  exten- 
sively used  before  the  war,  but  these  have  now  been  replaced  by 


Fig.  3. — General  View  of  Harbour. 

half-watt  lamps,  37  of  which  are  used  about  the  j'ard,  so  that  the 
clay  can  be  loaded  at  all  hours  of  the  day  and  night.  In  addition, 
Fowey  railway  station  and  the  signal  boxes  at  the  railway  station 
and  in  the  yard  are  also  electrically  lighted.  The  signal  boxes  are 
provided  with  electric  hot  plates,  so  that  the  signalmen  can  obtain  a 
hot  meal  at  any  time. 

Jetty  No.  4. 

In  describing  the  electrical  gear  which  is  at  present  installed  at 
Fowey,  attention  may  be  concentrated 
on  the  equipment  of  Jetty  No.  4.  The 
china  clay  loaded  on  this  jetty  is  handled 
entirely  electrically  with  the  sole  excep- 
tion that  the  tipping  table,  which  dis- 
charges the  contents  of  the  trucks  on 
to  the  conveyor,  is  hydraulically  oper- 
ated. The  electrical  equipment  on  this 
jetty  consists  of  a  2|-ton  Muskers' 
luffing  jib  crane  which  is  used  for  load- 
ing four  ^-ton  casks  at  one  lift  from  the 
wagons  to  the  jetty,  for  slewing  a  similar 
load  over  the  hatch  of  the  ship  and 
lowering  it  into  the  hold.  The  use  of 
this  crane  has  considerably  decreased  the 
time  taken  in  making  bulkhetids  by  walls 
of  casks  to  separate  different  parcels  of 
bulk  clay. 

The  Conveying  Plant. 

The  conveying  plant,  which  was  speci- 
ally designed  by  Mr.  Roger  T.  Smitb, 
consists  of  a  tipping  frame  and  hojipcr. 
into  which  the  hydraulic  tipping  table 
mentioned  above  discharges  the  contents 
of  the  wagons.  This  hopper  is  below  the 
siding  level  and  its  spout  is  fitted  with  a 
valve  which  regulates  the  flow  of  the  clay 
on  to  an  endless  conveyor  belt.  This 
belt,  which  is  made  of  eight-ply  cotton 
canvas,  is  350  ft.  long  and  36  in. 
wide,    and    is    troughed     by    means     of 

inclined  rollers.     It  runs  on  floating  pulleys  held  in  position  by 
guides,  and  is  automatically  kept  in  tension  by  a  weight  of  1.000  lb. 
Its  operating  speed  is  between  120  ft.  and  loO  ft.  yter  minute,  and  " 
immediately  after  a  truck  has  been  tipped  it  invariably  carries  a 
nearly  continuous  stream  of  clay  to  the  end  of  the  jetty.     As  will  bo 


seen  from  our  illustration  (Fig.  4)  the  belt  is  protected  both  above 
and  at  the  sides  from  the  effectH  of  the  weather.  Thin  i»  important 
not  only  for  its  own  good,  but  because  china  clay  becomes  stickj*  and 
difficult  to  deal  with  in  wet  weather.  The  conveyor  is  hinged  at  the 
shore  end  of  the  jetty  just  above  the  jetty  level,  the  free  end  Ijeing 
hung  from  steel  ropes  which  pas.s  over 
sheaves  fi.xed  at  the  top  of  a  lattic-e  steel 
tower,  thus  enabling  the  head  to  \je  raised 
or  lowered  by  meaas  of  a  winch,  and  so 
to  be  run  in  any  position  Ijetween  the 
horizontal  and  a  height  35  ft.  above  the 
quay  decking.  This  arrangement  enables 
any  ship  up  to  a  capacity  of  3,000  tons 
register  to  \je  loaded  at  all  states  of  the 
tide.  A  steel  chute  is  hung  from  the 
end  of  the  conveyor,  the  slope  of  which 
can  be  adjusted  by  ropes. 

The  end  of  this  chute  is  furnished  with 
a  trimming  nose  which  can  be  swung 
through  a  right  angle  in  the  vertical 
plane  and  can  te  slewed  completely  roand 
the  circle  in  the  horizontal  plane,  being 
easily  guided  by  two  hand  ropes  fixed  at 
the  top  of  the  nose.  With  all  ships  and 
vessels  the  nose  can  be  set  to  deliver  to 
any  part  of  the  hold,  so  that  the  labour 
of  hand  trimming  and  the  time  thus 
occunied  is  almost  entirely  saved.  By 
altering  the  slope  of  the  conveyor  the 
head  of  the  chute  and  the  position  and 
slope  of  the  trimming  nose  together,  the 
greater  part  of  the  hold  of  everj-  ship 
and  vessel  now  entering  the  port  can  be 
reached  at  all  states  of  the  tide. 

This  conveyor  was  designed  to  ship  bulk 
clay  at  an  average  rate  of  1 10  tons  per  hour 
and  a  maximum  rate  of  200  tons  per  hour. 
It  should  be  pointed  out  that  the  time  of  belt  working  depends  on 
three  factors.  First  the  number  of  different  parcels  of  clay,  each 
of  which  must  be  carefully  separated  from  its  neighbour.  Secondly, 
the  rate  at  which  wagons  can  be  brought  up  to  be  tipped  ;  and 
thirdly,  the  number  of  hatches  into  which  the  clay  has  to  be  shot 
In  order  to  save  a  tide  360  tons  has  been  shipped  in  an  hour. 

The  Co>rvEYOR  Operation. 
The   conveyor  is  driven   bv   a   35-h.f.    Laurence   Scott   motor. 


Fig.  4. —View  showing  Conveyor  and  Tipping  Arrangements. 


working  at  220  volts  and  driving  the  band  through  cast  steel 
gearing.  The  operation  of  the  chute  just  mentioned  above  is 
effected  by  a  small  motor  placed  in  a  sjwcial  house  just  below  the 
chute. 

The  mechanical  equipment   in  connection  with  this  conveying 
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plant  was  supplied  by  Messrs.  Spencer  &  Company,  of  Melksham, 
while  the  principal  contractors  responsible  for  the  electrical  equip- 
ment have  been  mentioned  in  the  body  of  the  article. 

Jetty  No.  8. 
The  results  obtained  with  the  electrical  equipment  we  have  just 
described  have  been  so  satisfactory  and  the  necessity  for  the  ex- 
pansion of  the  facilities  for  handUng  china  clay  at  Fowey  so  great 
as  to  have  led  the  directors  of  the  Great  Western  Railway  before 
the  war  to  decide  on  the  erection  and  electrical  equipment  of  a 
further  jetty  known  as  Jetty  No.  8.  This  jetty,  which  is  situated 
further  up  the  river  than  the  others  at  a  place  called  Carn  Point 
where  the  bend  in  the  river  makes  deep  water  available,  is  designed 
for  dealing  with  the  steamers  and  vessels  of  the  largest  size  than 
are  able  to  enter  Fowey  Harbour.  Work  on  this  jetty  was  com- 
menced in  1912  and  would  have  been  completed  ere  now  but  for  the 
war,  which  necessitated  a  temporary  stoppage  in  its  construction. 
After  the  Armistice,  however,  work  was  resumed,  and  it  is  hoped 
that  it  will  be  complete  i  early  next  j^ear.     The  general  layout  of  the 


the  side  of  the  galleries  eiiclosing  both  horizontal  belts  on  to  one 
of  two  hinged  belts  carried  on  a  steel  portal  structure  travelling  on 
the  jetty.  Each  hinged  belt  is  provided  with  a  hinged  chute, 
which  chute  is  furnished  with  a  trimming  nose,  the  combination 
being  suitable  for  delivering  clay  into  any  part  of  the  holds  of  the 
vessels  at  any  state  of  the  tide.  The  whole  of  this  combination  of 
work  is  electrically  driven.  The  number  of  motors  in  use  for  this 
purpose  being  16. 

Automatic  Switchgear. 

With  the  exception  of  the  two  tipping  frame  motors  which  have 
their  own  switchgear  fixed  above  the  silo,  each  motor  is  provided 
with  automatic  switchgear  mounted  on  a  s\vitchboard  ^^•ithin  the 
central  tower.  This  is  controlled  bj'  electric  interlocks  to  secure 
starting  and  stopping  in  proper  sequence.  The  arrangement  is 
shown  in  Fig.  7.  The  electric  motors  which  operate  the  portal 
structure  are  controlled  from  switchgear  in  a  motor  house  in  the 
portal  itself.  When  the  clay  is  tipped  into  the  hopper  it  is  carried 
continuously  by  gravity  to  the  plate   conveyor  passing  beneath 


I 


Fig.  5. — General  Arrangement 
OF  Sn.o  FOE  Hoppers, 
Tipping  Tables  and  Clay 
Conveyors,  Jetty  No.  8. 


jetty  and  of  the  convoying  machineryj^connected  with  it  for  the 
transportation  of  china  clay  is  shown  in  the  accompanying  drawings 
(Figs.  5  and  6). 

Generally  speaking,  this  equipment  comprises  a  double  action 
wagon  tipping  table  together  with  hoppers,  conveyors  in  duplicate 
and  a  steel  silo  of  special  construction.  In  more  detail  from  the 
upper  end  of  two  tubes  in  this  silo  a  steel  structure  carries  duplicate 
troughed  inclined  conveyors  from  below  two  feeding  conveyors  in 
the  silo  to  a  steel  tower  on  the  jetty.  From  either  side  of  this 
steel  tower  a  steel  structure  extends  along  the  jetty,  each  wing  of 
which  is  equipped  with  a  horizontal  distributing  conveyor  feeding 
into  a  portable  hinged  conveyor  with  swinging  chute  and  trimming 
nose.  This  combination  is  designed  for  dclivermg  bulk  china  clay 
either  simultaneously  into  the  two  holds  of  one  vessel  or  into  one 
hold  of  each  of  two  vessels  moored  alongside  the  jetty.  The  clay 
tipped  into  each  hopper  is  delivered  to  its  corresponding  inclined 
belt  by  a  plate  conveyor.  The  inclined  belts  deliver  by  short 
cross-belts  through  a  four-way  valve  on  to  either  of  two  horizontal 
belts  running  parallel  with  and  above  the  jetty.  A  travelling  tipper, 
over  which  each   horizontal  belt  runs,   delivers  the  clay  tlirough 


each  hopper  mouth.  The  capacity  of  each  hopper  is  550  cubic  ft., 
and  the  sides  are  sloped  at  such  an  angle  that  the  clay  when  dry  is 
carried  on  to  the  hop}X-r  by  gravity.  It  should  lie  noted  that  all  the 
rivets  used  in  the  construction  of  this  hop{x»r  are  countersunk,  so  that 
when  tlie  clay  is  damp  it  can  be  easily  cleaned  off  the  sides  of  the 
hopper  by  an  ordinary  scra|)er.  The  mouth  of  each  hopjjer  is  pro- 
vided M-ith  a  jilate  valve  \\orking  l)otwccn  a  double  row  of  wheels 
and  ojx>rated  by  means  of  a  jiinion  gearing  from  a  caj>stan  hand 
wheel.  This  wheel  is  so  arranged  that  tlio  flow  of  clay  from  the 
plate  conveyor  can  be  easily  regulated  by  a  man  standing  between 
each  hopjx'r. 

The  Tippinq  Table. 

The  tipping  table  is  designed  to  be  capable  of  completely  emptying 
the  contents  of  a  12-ton  wagon  and  is  large  enough  to  take  wagons 
with  a  wheel  base  up  to  Oft.  6  in.  It  Ls  himg  centrally  and  when 
fully  tipiicd  makes  an  angle  of  50  deg.  with  the  horizontal.  It^^^is 
held  horizontally  by  means  of  two  locking  bolts  worked  by  a  lever. 
The  wagon  is  secured  to  the  tipping  tal>le  by  one  of  two  pairs  of  hooked 
rods  de|MMi(ling  on  which  way  the  tipping  table  is  <<    be  revolved. 
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Each  pair  of  hooks  is  carried  on  a  shaft  worked  by  a  hand  lever, 
and  the  weight  of  the  hooks  is  counter-balanced,  so  that  they  are  in  a 
stable  position  both  when  right  down  and  right  up,  holding  the  wagon 
in  position.  Each  lever  moving  the  hook-shaft  is  mechanically 
locked  with  the  lever  working  the  locking  bolts  and  with  a  switch 
which  opens  or  closes  the  electrical  circuit,  so  that  it  is  impossible  for 
the  tipping  table  to  be  moved  unless  the  bolts  are  withdrawn  and  the 
wagon  held  in  position,  because  the  switch  cannot  be  closed  unless 
these  conditions  are  fulfilled. 


S-TON  LUFFINCi  JIB  CRANE \ 


of  sufficient  strength  to  withstand  the  shock  of  lumps  of  clay  falling 
upon  them  when  a  wagon  is  tipped  into  the  empty  hopper,  sup- 
posing the  valve  at  the  hopper  mouth  to  be  fully  opened,  and  are 
also  so  arranged  to  prevent  clay  l;eing  spilled  over  the  side  of  the 
conveyor. 

The  inclined  conveyors  each  compriBe  a  troughed  belt  inclined  at  an 
angle  of  17  deg.  with  the  horizontal,  and  are'each  driven  by  a  shunt- 
wound  motor  through  worm  gearing.  Each  belt  is  carried  bj-  a  steel 
bridge  between  the  tower  on  Jetty  No.  8  mentioned  above  and  jetty 
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Fio.  6. — Plan  and  Elevations  showing  General  Arkange.ment  of  SiLo.TirrixG  Tables,  Conveyors  and  Cranes, Carne  Point,  Jetty  No.  8. 


The  table  is  driven  by  a  30-h.p.  motor  running  at  a  speed  of 
750  revs,  per  min.,  and  it  takes  6  sec.  to  raise  a  12-ton  empty  wagon 
from  its  extreme  position  to  the  horizontal. 

The  Plate  Conveyor  and  Inclined  Belts. 
The  two  inclined  conveyor  belts  are  fed  with  clay  from  the  mouth 
of  the  corresponding  hopper  by  a  push  plate  conveyor  constructed 
of  overlapping  steel  plates,  each  of  which  is  driven  by  an  electric 
motor  through  worm  gearing,  and  the  speed  of  which  can  be  altered 
by  means  of  a  ehunt  regulator.    These  plate  conveyors  ai-e  made 


rail  level  and  communicates  ^^•ith  the  silo  through  two  tubular  exten- 
sions. The  bolts  used  are  of  eight-ply  cotton,  similar  to  those 
described  above  in  connection  with  Jetty  No.  4.  and  have  an  ultimate 
tensile  stitMigth  of  4  tons.  The  working  face  of  each  belt  is  troughed 
by  a  system  of  inclined  cast-iron  rollers  bushed  with  gimmetal, 
running  on  steel  spindles  and  lubricated  by  means  of  Stauffer  grease 
lubricatoi-s.  The  maximum  rate  of  working  each  tipping  table 
has  been  got  out  on  the  basis  of  one  10-ton  wagon  being  tipped  into 
each  hopjier  every  2i  minutes.  This  means  a  maximum  delivery 
of  clay  on  to  each  conveyor  of  240  tons  per  hour. 
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Cross  Conveyor  Belts. 

The  cross  conveyor  belts  are  driven  through  suitable  gearing  by 
the  same  motor  which  drives  the  corresponding  inclined  conveyor 
belt,  the  gearing  being  so  arranged  that  the  speed  is  slightly  in 
excess  of  the  inclined  belt,  so  that  no  crowding  of  the  clay  takes 
place.  At  the  delivery  end  of  these  belts  a  four-way  hand-operated 
valve  is  provided,  so  that  each  inclined  conveyor  can  deliver  on 
to  either  one  or  the  other  horizontal  conveyors,  and  thus  allow  a  maxi- 
mum of  interchangeability.  Each  of  the  main  horizontal  conveyor 
belts  is  driven  by  a  shunt-wound  motor  through  worm  gearing,  the 
motor  being  provided  with  a  field  regulator,  which  enables  a  regula- 
tion of  20  per  cent,  up  and  15  per  cent,  down  from  the  normal  speed 
to  be  obtained  independently  of  the  contactor  switchgear.  The  belts 
are  troughed  in  the  manner  described  above,  and  are  also  fitted  with 
travelling  throw-off  gear  for  delivering  the  clay  on  to  the  horizontal 
conveyor  belt  in  the  portal  travelling  structure.  This  throw-off  gear 
is  operated  by  hand. 

STARTINGPUSH 
BUTTONS  //Y 

UPPER  cor/v£  roR  room 


motors  as  a  safety  path  for  any  dangerously  high  rise  of  voltage  that 
might  occur  in  the  field  circuits  owing  to  possible  imperfect  contact 
between  shunt  field  collector  and  the  trolley  wire.  Each  belt  hinged 
at  one  end  is  capable  of  being  raised  and  lowered  at  the  other  end, 
and  of  delivering  its  clay  into  a  hinged  chute  similar  to  that  described 
in  connection  with  Jetty  No.  4.  The  head  of  each  conveyor,  together 
with  the  head  of  the  chute  %vith  its  trimming  hose,  can  be  raised  or 
lowered  by  means  of  a  reversible  series-wound  motor  fitted  in  the 
motor  house  of  the  portal  structure.  The  end  of  each  chute  is  con- 
trolled just  above  the  chute  hinge  by  a  steel  rope,  which  is  also  driven 
by  a  series-wound  motor,  enabling  it  to  swing  through  a  total  hori- 
zontal angle  of  about  80  deg. 

The  whole  of  this  conveyor  system  is  designed  to  deal  with  480 
tons  of  china  clay  per  hour,  or  240  tons  on  each  half  of  the  system, 
under  all  conditions  of  -wind  and  weather.  As  is  the  case  on  Jetty 
No.  4,  tightening  gear  of  the  automatic  tj'pe  is  provided  on  all 
conveyors.  The  upper  part  of  the  central  tower  mentioned  above 
is  enclosed  with  corrugated  galvanised  sheeting  to  provide  a  room. 


Fig.  7. — Diagram  of  Electrical  Connections. 


^  ■ 


p.  COPPER  CONDUCTOR 


ComiECTCo  n  tuirts  *v 

CeriTBAL  SW/TCHCiB'" 

TyRo  tsoLArmasir/TCNa  i/ses 


^=EE 


L. 


MOTORS  FITTED  WITH 

iMun  TSOL  cnoio  brakes 

Portal  structure.     ■^"'"'CMCS 


The  Travelling  Portal  Structure. 

A  telcs(H)j)ic  arrangement  is  provided  for  connecting  the  spout  of 
the  throw-off  gear  to  a  spout  on  the  travelling  portal  structure,  so  as 
to  secure  continuous  delivery  on  to  the  hinged  belts,  which  are  carried 
on  the  |)()rtal  structure.  The  effect  of  this  latter  arrangement  is  to 
allow  cliina  clay  to  be  delivered  into  any  part  of  the  hold  of  the  vessel 
irresjiective  of  its  position  alongside  the  quay,  the  ])ortal  being 
driven  by  a  special  aeries  nuitor  at  a  maximum  speed  of  20  ft.  per 
minute.  Current  for  the  nuitors  in  the  portal  structure  is  supplied 
from  two  trolley  wires  carried  below  the  horizontal  conveyor  galleries. 
PJach  conveyor  belt  on  tlie  portal  structure  is  driven  by  a  shunt - 
wound  motor  through  worm  gearing,  each  motor  being  fitted  witli  a 
shunt  field  regulator,  which  is  fixed  on  tl">  contactor  switchboard  in 
the  switcli  cabin. 

A  non-inducvlve  resistance  of  the  same  value  as  that  of  the  shunt 
iicld  regulator  is  fitted  across  the  shunt  field  winding  of  the  belt 


whence  easy  access  to  all  working  parts  of  the  conveyoi-s  is  obtainable, 
and  miderncatli  this  room  is  a  cabin  containing  the  contactor  switch- 
gear  which  controls  the  conveyor  beltvS  and  motors. 

The  table  on  the  next  page  summarises  the  electrical  motors  pro- 
vided for  ojierating  this  equipment.  All  motors  work  on  the  direct- 
current  system  at  220  volt«. 

Control  Gear. 

The  control  gear  is  of  sjiecial  interest.  Each  series  of  motors  is 
started  and  stopped  by  ]nisli-button  switches  in  the  tower  conveyor 
room  above  tlie  switch  cabin,  the  push  buttons  being  so  placed  that 
a  view  of  the  ti])ping  tables  can  be  obtained  wiicn  ojicrating  them. 
Each  seri(>s  of  conveyor  belt  mot<u-s  is  started  in  the  order  shown 
on  the  diagram,  and  is  stf>pped  in  the  reverse  order — i.e..  each  motor 
is  started  bv  six  contactor  switches,  the  closing  of  the  third  con- 
tactor for  each  motor  also  closing  the  fii-st  contactor  for  the  motors 
in  the  next  order  of  sequence.     Each  motor  of  a  sequence  is  provided 
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Table  Showing  Motors  Employed  on  Convfjjor  SyHtf.m  on  -hUy  Xo.  8,  Fowy  Hnrlxiur. 


.  No. 
in  use. 


Employment. 


Rating. 


Winding. 


Direction. 


Approx. 
H.P. 


Protection- 


Tipping  tables 

Plate  conveyors    

Inclined  conveyors  and  cross  conveyors    . . . 

Horizontal  conveyor    

Hinged  conveyor      

Raising  and  lowering  hinged  conveyor  and 

shoot 

Raising  and  lowering  shoot  end      

Travelling  portal  structures   


Intermittent Series Reversible 

Continuous   Shunt     Single     

Continuous    Shunt     Single     

Continuous   Shunt     Single     

Continuous   Shunt    Single     


Intermittent Series Raversible 

Intermittent Series Reversible 

Intermittent ,  Series i  Reversible 


.3) 

-\ 

3) 


I  Totally  enclosed. 
I  Totally  encloaed- 
i   Protected. 
Protected. 
I  Protected- 


71  I  Protected- 
7  J  ]  Protected- 
ll       I  Protected- 


with  a  shunt-regulating  resistance,  so  that  its  speed  may  be  increased 
by  20  per  cent,  from  the  rated  speed  or  decreased  by  15  per  cent. 
Each  sequence  of  four  shunt  motors  is  protected  by  one  double-pole 
overload  circuit-breaker,  with  a  separate  overload  coil  for  each 
motor,  which  is  adjusted  to  operate  at  an  overload  of  150  per  cent. 
in  any  coil  of  the  sequence  of  motors,  thereby  stopping  the  whole 
four  motors.  When  a  relay  opens  on  overload  it  has  to  be  replaced 
by  hand.  This  overload  circuit-breaker  is  also  provided  with  a 
no-volt  coil,  which  trips  the  circuit-breaker  when  there  are  '"  no 
volts "  on  the  switchboard.  Provision  is  made  for  effecting  a 
release  at  various  points  by  means  of  a  push-button  circuit  in  case  of 
accident  or  other  emergency.  In  addition  to  this,  each  motor  can  be 
started  and  stopped  from  the  switchboard  independently  of  any  other 
motor.  It  should  be  noted  that  the  motors  and  starting  gear,  which 
have  all  been  provided  by  Messrs.  Laurence  Scott  &  Company,  are 
fitted  with  resistances  made  in  that  firm's  well-known  chimney 
draught  pattern,  which  is  formed  of  enamel  steel  tubes  and  micanite 
sleeves,  on  which  the  resistance  strip  is  wound,  and  finally  served 
with  an  asbestos  bedding.  All  connections  within  the  motor  are  made 
'  of  stiff  copper  rod  or  insulated  cable,  sweating  sockets  being  provided 
for  each  terminal,  to  which  the  cable  is  soldered.  The  whole  of  the 
mechanical  part  of  the  conveyor  described,  together  with  the  steel 
structures,  was  supplied  by  Messrs.  Spencer  &  Company,  of  Melk- 
sham. 

New  Cranes. 

The  conveying  plant  which  we  have  just  been  describing  deals, 
as  mentioned  earlier  in  the  article,  with  the  loose  china  clay  which 
is  brought  down  from  the  mines  around  St.  Austell  and  elsewhere.  In 
addition  to  this,  china  clay  of  the  finer  qualities  is  also  shipped  in 
casks,  and,  to  deal  with  this  class  of  goods,  two  electricallv-operated 
portal  luffing  jib  travelling  cranes,  each  with  a  capacity'of  3  tons, 
are  provided  on  the  new  jetty,  and  operate  on  rails  about  80  yds. 
long  running  the  whole  length  of  the  quay.  In  addition  to  the 
ordinary  movements,  luffing  gear  is  provided  inside  the  driver's 
cabin,  which  is  so  arranged  that  the  loaded  jib  may  be  raised  or 
lowered  to  give  a  minimum  radius  of  15  ft.  and  a  maximum  radius 
of  30  ft.  between  the  rope,  as  plumbed  from  the  centre  of  the  jib 
head  and  the  side  of  the  jetty.  This  luffing  motion  is  worked  by 
a  series-wound  motor  through  worm  reduction  gear.  Each  crane 
has  a  lifting  speed  of  80  ft.  per  minute  when  fully  loaded,  and  a 
lifting  speed  of  120  ft.  per  minute  when  lifting  a  load  of  1  ton.  The 
jib  and  luffing  gear  is  so  constructed  as  to  bo  able  to  raise  and  lower 
the  jib  with  a  load  of  3  tons  suspended  in  the  hook  through  the  angle 
between  the  maximum  and  minimum  jib  head  radii.  Each  jib  is 
constructed  to  slew  through  about  290  dog.  by  means  of  spur  gearing 
through  a  series-wound  motor  and  worm  reduction  gear.  The  speed 
of  slewing  is  2  revs,  per  min.—i.e.,  an  angle  of  290  deg.  is  passed 
through  in  25  seconds.  Treadle  tyi)e  limit  switches  are  provided 
in  such  positions  beside  the  track  as  to  ensure  the  supply  being  cut 
off  and  a  brake  applied  to  the  jib  before  it  can  be  slewed  into  the 
conveyor  structure.  The  position  of  the  striker  supplied  with  the.so 
switches  is,  of  course,  adjustable,  so  that  the  necessary  limits  may 
be  altered  and  fixed  as  required. 

It  is  interesting  to  note  that  each  crane  cabin  is  provided  ^\'ith  a 
600-watt  electric  heater,  in  order  that  the  driver  may  be  comfortably 
housed  when  operating  at  night  or  in  cold  weather.  Each  motion 
of  the  crane  is,  of  course,  driven  by  a  separate  electric  motor,  and 
each  motor  is  fitted  with  an  electric  solenoid  brake  of  the  usual  type 

Electrically-operated  Traverser. 

To  facilitate  the  shunting  of  the  trucks  by  carrying  them  from  one 
track  to  another  on  the  jetty,  an  electrically-operated  bridge  tra- 
verser is  provided.  This  traverser,  which  enables  wagons  to  bo 
transferred  from  one  road  to  another  on  the  jetty,  has  a  capacity  of 
12  tons,  and  operates  at  a  speed  of  20  ft.  ix>r  minute.  It  is  provided 
with  one  standard  gauge  track  for  carrying  the  wagons,  the  rails 


being  formed  of  steel  bars  shajjed  in  the  tread  as  for  70  lb.  bridg©' 
rails,  and  rivetted  to  special  angles.  The  level  of  these  rails  is  kept 
as  low  as  possible,  so  that  the  head  of  the  ramps  between  them  aod 
the  running  rails  may  be  as  small  as  possible.  The  top  of  the 
transverser  is  covered  by  chequer  plating,  which  is  so  arranged  that 
all  the  wheels  and  rope  attachments  may  be  readily  got  at  by  lifting 
one  or  more  plates.  The  traverser  is  driven  by  duplicate  flexible 
steel  ropes  passing  over  grooved  pulleys  and  fixed  to  drums,  which 
are  driven  through  gearing  by  an  electric  motor.  Each  wheel  is 
fitted  with  a  spring  pawl  and  ratchet  handle,  so  that  each  \vire  rop© 
can  be  kept  properly  tight  and  take  its  half  share  of  the  haul. 

The  winding  gear,  together  with  the  electric  motor  driving  it,  is 
mounted  in  a  special  pit,  and  consists  of  two  drums  driven  by  the 
motor  through  a  combination  of  worm  and  spur  gearing.  The 
electric  motor  is  of  the  series  type  and  of  10  h.p.  It  is  proterted 
by  a  double-pole  overload  circuit-breaker,  which  is  also  used  as  a 
main  switch.  This  circuit -breaker  is  enclosed  in  a  cast-iron  box 
with  a  hinged  cover.  Two  limit  switches  are  fixed  at  each  end  of 
the  run,  and  are  operated  mechanically  by  the  traverser  and  elec- 
trically connected  to  the  controller.  One  switch  at  each  end  is 
arranged  so  that  it  gradually  reduces  the  speed  of  the  traverser 
before  the  limits  of  its  travel  are  reached,  and  the  second  switch 
is  so  fixed  as  to  cut  off  the  supply  when  tripped  by  the  traverser 
at  a  point  where  the  rails  in  the  traverser  register  with  the  rails  on 
the  jetty.  Each  switch  is  of  the  quick-break  type,  and  is  enclosed 
in  a  weatherproof  cast-iron  box.  Each  limit  switch  for  cutting  off 
the  suj^ply  to  the  motor  is  so  connected  that  when  one  is  tripped 
the  other  will  permit  of  the  traverser  being  driven  in  the  reverse 
direction  by  reversing  the  control.  This  reverse  movement  of  the 
traverser  sets  the  first  trip  switch  in  working  position  again.  The 
motor  spindle  is  fitted  with  a  solenoid  brake  of  the  usual  t\-pe.  The 
control  of  this  traverser  is  e  fected  on  the  push-button  sj-stem  by 
means  of  solenoids.  These  push  buttons  are  arranged  in  sets  of 
three,  one  of  which  operates  the  traverser  in  each  direction  and  a 
third  is  used  for  emergency  stopping. 

We  have  to  thank  Mr.  Roger  T.  Smith,  chief  electrical  engineer 
of  the  Great  Western  Railway,  for  giving  us  facilities  for  inspecting 
this  interesting  installation  and  providing  us  with  the  drawings  and 
photographs  which  illustrate  the  article,  and  his  assistant.  Major 
G.  H.  Spittle,  for  spending  a  great  deal  of  his  time  with  our  repre- 
sentative in  explaining  the  details  of  the  installation. 


Electric  Propulsion  on  the  s.s.  ••^Vulsty 
Castle." 


The  steamship  ■  Wulsty  Castle  "  has  the  proud  distinction  of 
being  the  only  British  electrically  pro{x^lled  sea-going  ship  in  com- 
mission. It  lielongs  to  the  Chamlx^rs  Castle  line  and  trades 
between  the  South  United  States  ports  and  Euroix-.  being  capable 
of  carrying  some  (i.OW  tons  of  cargo.  Two  turbo-alternators  are 
usetl,  situated  on  each  side  of  the  30  ft.  by  45  ft.  engine  room.  The 
alternators  run  in  parallel  and  supply  power  to  the  two  main  driving 
induction  motors  situated  amidshi{>s.  which.in  turn,  transmit  power 
through  double  helical  single  reduction  gearing  to  the  single  low 
s^xhhI  proix^llor  shaft.  Ljungstrom  turbines  are  used.  The  two- 
alternators  are  jxM-manently  connected  in  jwirallel  with  their  fields 
in  series.  .As  the  turbine  runs  up  to  speed  they  come  into  synclu^J- 
nism  automatically.  Each  is  capable  of  delivering  625  kw.  whea 
running  at  3.WK)  r.p.m.  Excitation  can  be  effected  from  the 
lighting  dynamo  of  the  ship  should  necessity  arise.  The  two  main 
induction  motors  are  of  the  wound  rotor  tyix\  and  are  fitted  with 
the  usual  design  of  brush-lifting  and  short-circuiting  gear.  They 
are  rated  at  785  h.p.,  and,  on  test,  gave  an  efficiency  of  95  per  cent, 
with  a  power  factor  of  0875. 
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Geared  Turbines  for  Marine    Work. 


By  R.   J.   WALKER.    C.B.E. 


PROGRESS  in  the  engine-power  of  warsliips  fitted  ^vith  direct- 
coupled  turbines  has  been  very  rapid  during  the  last  fifteen 
years.  Similarly  the  development  of  reduction  gear  has  been 
remarkable  since  mechanical  gearing  was  tried  experimentally 
in  the  cargo  steamer  '"  Vespasian  "  eleven  years  ago.  The  first 
application  by  the  Admiralty  was  in  1910.  when  part  gearing  for  the 
machinery  of  the  torpedo-boat  destroyers  "  Badger  "  and  "  Beaver" 
was  introduced  for  the  high-j  ressure  turbines  of  these  vessels  (the 
low-pressure  turbines  being  direct-coupled).  In  1912  gearing  was 
adopted  for  the  whole  of  the  propelling  engines  of  the  torpedo-boat 
destroyers  ■"  Leonidas  ""  and  "  Lucifer,""  of  22,.500  h.p.  on  two  shafts, 
and  subsequently  to  the  transmission  of  40,000  h.p.  on  two  shafts 
■of  H.IM.vS.  '■  t'hainpion,""  During  the  war  mechanical  gearing  was 
universally  adopted  by  the  Admiralty  for  patrol  boats,  torjiedo- 
boat  destroyers,  light  cruisers  and  battle  cruisers  of  the  highest 
powers,  and  for  the  last  four  years  practically  no  direct-coupled 
turbines  have  been  fitted  in  warships.  At  the  time  of  the  signing  of 
the  Armistice  the  total  horse-power  of  geared  turbines  completed  and 
■under  construction  for  war  vessels  for  Great  Britain  and  its  Allies 
was  over  16  millions. 

The  curves  shown  in  Fig.  1  represent  (a)  the  output  at  the  end  of 
each  year  in  shaft-horse-power  with  direct-coupled  turbines,  and 
(b)  the  output  with  geared  turbines. 

As  is  well  known,  one  of  the  chief  difficulties  in  the  use  of  turbines 
for  marine  work  arose  from  the  fact  that,  for  highest  efficiency,  a 
turbine  should  run  at  a  high  speed,  whereas  for  maximum  propeller 
efficiency  much  lower  speeds  are  desirable.  Initially  this  difficulty 
was  overcome  mainly  by  judicious  compromise  giving  a  satisfactory 
combined  efficiency  for  turbine  and  propeller.  Direct  application 
of  turbines  was  first  solved  satisfactorily  for  vessels  of  about  18 
knots  and  upwards,  but  up  to  the  year  1909  the  steam  turbine  had 
not  been  applied  to  vessels  of  slow  and  intermediate  speeds  (excejit, 
in  a  few  instances,  when  low-pressure  turbines  were  combined  with 
reciprocating  engines).  But  it  was  only  with  the  advent  of  satis- 
factory methods  of  gearing  that  the  problem  was  completely  solved. 

Forms  of  Reduction  Gearing. 

Several  forms  of  reduction  gearing  between  the  turbine  and  the 
propeller  have  been  proposed — i.e.,  electrical,  mechanical  and 
hydraulic.  Electrical  and  hydraulic  transmission  gears  have  been 
fitted  in  a  few  ships,  but  the  great  majority  of  vessels  have  been  fitted 
with  mechanical  gearing,  which  enables  an  efficiency  of  98|  per  cent. 
with  single  reduction,  and  over  97  per  cent,  with  double  reduction 
to  be  obtained.  There  is  jjractically  no  limit  to  the  ratio  of  reduc- 
tion that  can  be  introduced  between  the  turbine  and  the  propeller. 
The  maximum  efficiency  of  electrical  gearing  probably  does  not 
exceed  90  to  92  per  cent.,  and  the  weight  of  the  installation  appears 
to  be  greater  than  with  mechanical  gearing.  With  hydraulic  gearing 
the  maximum  efficiency  is  below  90  per  cent.,  and  the  ratio  of 
reduction  at  present  cannot  exceed  about  7  to  1.  Within  the  last 
three  or  four  years  the  introduction  of  double  reduction  gearing  has 
had  further  good  results,  notably  in  permitting  larger  ratios  of 
reduction  without  gear  wheels  of  excessive  size,  so  that  even  slow- 
going  vessels  can  have  turbines  running  at  speeds  yielding  maximum 
efficiency.  With  high  speed  war- vessels,  however,  the  adoption  of 
double  reduction  is  doubtful,  owing  to  limitations  as  regards  size  of 
propeller. 

At  the  outbreak  of  war  a  total  of  over  260,000  h.p.  of  geared 
turbines  was  in  use  in  the  mercantile  marine.  Further  develop- 
ments in  this  field  were  naturally  retarded  throughout  the  war. 
During  the  last  three  or  four  years  the  adojition  of  double  reduction 
gearing,  for  the  reasons  explained  above,  has  been  an  important 
factor  in  this  field  of  work.  When  the  question  of  the  type  of 
machinery  to  be  employed  in  standard  ships  first  arose,  preference 
was  given  to  firms  \\liich  had  sjoecialised  in  cargo  carrying  vessels, 
speed  in  building  being  the  main  factor  ;  moreover,  most  of  the 
leading  tuibiuc  makers  Mere  fully  occupied  with  the  equipment  of 
war  vessels.  But  in  the  later  standard  ships  of  the  fabricated  typo 
geared  turbines  were  adopted.  It  may  be  of  interest  to  give  some 
particulars  of  the  machinery  employed  in  the  "  Danier,"'  the  first 
of  this  type  of  vessel,  which  has  a  gross  tomiage  of  6,500,  a  dead- 
weight of  10,.')00  tons,  and  develops  a  shaft-horse  power  of  2.;K)0, 
with  a  sea-speed  of  10^  knots. 

Machinery : — 

Revolutions  of  liii.'li  aiul  low  pressure  turbines  3,479 

Revolutiotis  of  ])roi)eller 78 

Revolutions  of  first  reduction  wheel     440 

Pitch  of  teeth  in  first  reduction 0-()8  in. 

Pitch  of  teeth  in  seeoiul  reduction    l-lo  in. 

Helical  angle...... 80  deij. 


At  the  present  time  the  total  horse-power  of  geared  turbines  for 
vessels  for  war  and  commercial  purposes  completed  and  under 
construction  is  about  18  millions. 

Varieties  of  Turbines  Used. 

There  are  several  varieties  of  turbines  in  use,  but  those  running 
in  association  with  gearing  may  be  divided  roughly  into  two  classes — 
"  impulse  "  and  "  reaction,"  The  former,  in  general,  uses  a  two- 
or  three-row  wheel  of  the  Curtis  type  at  the  initial  end  of  the  high- 
pressure  turbine,  followed  by  a  series  of  single-row  wheels  in  separate 
chambers.  The  reaction  type  of  turbine  consists  of  a  number  of 
turbines  on  a  drum  in  series,  with  small  pressure  drops  at  each  tur- 
bine, the  expansion  of  steam  taking  place  both  in  the  fixed  and 
moving  blades.  In  some  cases  a  combination  of  the  two  tj-pes  has 
been  favoured.  However,  the  reaction  turbine  is  the  only  sy.stem 
which  has  been  tried  over  a  long  period  in  mercantile  vessels.  With 
ordinary  care  the  economy  of  the  reaction  turbine  is  fully  main- 
tained after  years  of  running.  This  is  due  largely  to  the  low  steam 
velocity  employed.  High  steam  velocities,  on  the  other  hand,  tend 
to  cause  erosion  of  the  blades,  though  the  effect  is  reduced  by  the  use 
of  superheated  steam. 

As  regards  the  life  of  gearing  there  is  also  no  reason  why  this 
should  not  be  considerable,  provided  that  ordinars*  precautions  are 
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taken  in  the  maiiufacture  and  cutting  of  teeth,  and  efficient  lubrica- 
tion is  provided.  It  may  be  mentioned  that  the  gearing  of  the 
"Vespasian,"  referred  to  above,  shows  practically  no  sign  of  wear. 
Similar  favourable  experience  is  recorded  of  other  vessels  among  the 
earliest  to  be  fitted  with  geared  turbines. 

Since  its  introduction  there  has  been  a  steady  advance  in  the 
efficiency  of  the  steam  turbine.  Originally  turbines  in  vessels 
worked  at  about  15-16  lb.  per  shaft-horse-power.  Later,  with 
direct -couj)lcd  turbines,  less  than  12  lb.  \yev  shaft-horse-power  was 
obtained,  whereas  at  the  present  time  with  double  reduction  gearing 
a  steam  consumption  under  10  1b.  per  shaft-horse-power  (turbines 
only)  can  be  secvired  w  ith  saturated  steam,  and  under  8  lb.  \}or  shaft- 
horse-power  with  superheat  at  200''F.  The  introduction  of  gearing 
has  had  a  marked  influence  on  the  combined  efliciency  of  the  instal- 
lation. For  in  diitn't-cou})led  turbines  of  the  reaction  tN-po,  and 
even  in  some  single-i-eduction  geared  turbines,  the  velocity  ratio 
(i.e.,  the  ratio  of  blade-sixHMl  to  stcam-sjx^cd  con-esponding  to  maxi- 
mum blade  efficiency)  could  not  be  obtained  owing  to  the  com- 
promise necessary  between  desirable  sjx^eds  of  turbine  and  pro-. 
jicller.      Tlie   adoption   of  double-i-eduction  gearing  had  a  favour- 
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able  influence-  in  this  respect,  as  it  not  only  permitted  higher  blade  cutting,  the  spiral  angle  has  Ix^en  reduced  to  30  deg.,  which  permits 
efficiency  corresponding  to  a  higher  velocity  ratio,  but  also  elimi-  of  considerable  increase  of  tooth  pressure  without  reduction  of  the 
nated  steam  losses  due  to  omission  of  dummies,  and  occasioned  a  margin  of  safety.  Xoise  has  been  found  to  lie  due  mainly  to  slight 
slight  reduction  of  the  tip  leakage  losses  owing  to  the  smaller  dia-  inaccuracies  in  the  pitch  of  teeth.  An  improved  method  of  cutting 
meter  of  the  rotor  and  (•onscquent  higher  l)lade  heights.  gear   wheels   and    pinions,   the  so-called    "creeping"'   mechanism, 

wasdescriljed  by  Sir  Charles  Parsons,  in  a  Paper 
iM-fore  the  Institution  of  Xaval  Architects  in 
101.'},  anrl  at  the  present  time  quite  75  per  cent, 
of  the  total  horse-power  of  gears  in  use  were  cut 
by  machinery  fitted  with  "  creeping  "  tables. 
The  chief  effect  of  this  method  Is  to  distribute 
uniformly  round  the  wheel  any  errors  that 
may  arise.  It  is  essential  that  machines  for 
cutting  should  \)C  frequently  checked  for  wear  in 
the  driving  worms,  and  also  the  alignment,  as 
any  such  error  in  the  machine  would  be  repro- 
duced in  the  work 

LXJBRICATIXO  AkKAXGEMEXTS. 
As  regards  lubrication  the  quality  of  the 
oil  and  the  method  of  application  to  the 
gearing  are  both  important.  On  the  other  hand, 
any  good  t\-pe  of  mineral  oil  which  fulfills  the 
Admiralty  specification  should  prove  satisfac- 
tory. Separate  lubricating  systems  for  the 
gearing  and  bearings  have  been  advocated  by 
some,  the  idea  being  to  secure  oil  of  higher 
viscosity  for  the  gearing,  but  it  is  clearly  a 
drawback  to  have  to  deal  with  two  grades  of  oil, 
and  in  any  case  it  is  difficult  to  separate  the 
systems  entirely,  inasmuch  as  the  oil  from  the 
pinion  bearings  drains  into  the  gear  case,  and 
the  two  oils  become  mixed.  With  a  view  to 
delivering  oil  at 'a  lower  temperature  to  the 
gearing,  and  consequently  at  a  higher  viscosity, 
a  second  cooler  may  be  used  for  the  oil  sup- 
FiG.  2.— View  of  Engine  Room  of  s.s.  "  Danier."  P^®^    to^sprayers   for   the    gearing  ;     in  this 


Initial  Problems. 
In  the  initial  stages  of  the  design  of  gearing  for  marine  work  many 
problems  had  to  be  considered  in  order  to  ensure  certainty  of  success. 
Amongst  the  most  important  of  these  was  the  behaviour  of  the 
gearing  in  a  heavy  seaway.  Naturally  no  experience  on  this  point 
was  available,  and  accordingly  very  heavy  allowances  had  to  be 
made  with  regard  to  tooth-pressures.  But,  as  remarked  above, 
experience  has  enabled  gearing  to  be  so  designed  as  to  have  an 
extremely  long  life,  even  when  undergoing  the  roughest  weather 
conditions.  In  the  case  of  single  reduction-gearing  troubles  have 
occasionally  been  experienced  owing  to  the  breaking  of  the  pinion 

,  teeth  at  the  ends,  or  through  excessive  wear.  Such  troubles  have 
generally   been  traced  to  defective   material,  faulty  workmanship 

'  (including  cutting  of  teeth)  or  inferior  lubrication.  There  is  an 
impression  abroad  that  the  tooth  pressures  adopted  in  double  reduc- 
tion gears  are  too  high,  the  assumption  being  based  on  the  pressure 
per  inch  of  face.  The  author,  however,  believes,  that  pressure  per 
inch  of  tooth  face  alone  is  an  insufficient  criterion,  and  that  other 
factors  need  to  be  taken  into  account.  The  load  per  inch  of  face  can 
increase  with  the  diameter  of  the  pinion,  with  gears  of  similar  ratio, 
because  of  the  difference  in  curvature  of  tooth  surface.  For  large 
pinions  the  load  per  inch  may  be  allowed  to  increase  proportionately 
to  the  diameter  of  the  pinion,  or  on  a  somewhat  more  conservative 
view  with  the  square  root  of  the  diameter.  There  is  no  experience 
available  to  suggest  that  pressures  adopted  in  double  reduction  would 
warrant.  It  is  true  that  this  experience  has  been  obtained  mainly  with 
war  vessels,  and  that  in  merchant  ships  a  greater  margin  of  safetv  is 
neaded,  owing  to  the  fact  that  the  gear  is  kept  running  more  con- 
tinuously. However,  during  the  war  the  demands  on  many  types 
of  war-vessels,  torpedo-boat  destroyers  and  light  cruisers  "in  par- 
ticular, were  very  severe,  and  it  has  nevertheless  been  found  that 
the  gearing  is  one  of  the  most  reliable  pieces  of  machinery  in  the 
ship.  In  designing  gears  for  mercantile  work  lower  values  for 
the  load  factor  (either  L/d  or  L/^d,  where  X=load  per  inch  and 
rf=diameter  of  pinion)  have  been  taken  than  are  usiial  in  warships. 

Desirable  Precautions. 
As  regards  precautions  to  be  taken  in  the  design  and  manu- 
facture of  gears,  the  cutting  of  the  teeth  and  true  alignment  are 
of  primary  importance.  One  of  the  chief  objections  originaUy 
advanced  against  the  use  of  gearing  was  the  anticipation  of  noise. 
With  a  view  to  obtaining  as  silent  running  as  possible  fine  pitch 
teeth  with  an  angle  of  45  deg.  were  adopted,  the  pitch  of  the 
tooth  being  7/12  in.     In  later  designs,  with  improved  methods  of 


FiG.  3. — Another  View  of  Engine  Room  of  S.s.  "  Danier." 

way  we  obtain  for  the  gearing  oil  as  thick  as  possible,  without 
increasing  the  losses  in  the  high-sjx>ed  bearmgs,  and  without  the 
complication  of  using  two  grades  of  oil. 

'^Differences  of  opinion  exist  regarding  the  relative  merits  of 
pressure  and  gravity  lubrication!  In  Adniu-alty  work  lubrication 
of  the  bearings  on  the  pressure  system  is  exclusively  employed.     In 
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mercantile  work  a  gravity  system  has  sometimes  been  preferred,  so 
as  to  ensure  a  supply  of  oil  in  the  event  of  one  of  the  pumps  stopping. 
On  the  other  hand,  the  pressure  system  ensures  better  control  of  the 
pressure  required  for  the  beai'ings.  and  also  more  uniform  pressure. 

As  regards  material,  ductile  material  is  essential  for  the  gearing, 
nickel  steel  being  commonly  adopted  for  the  pinions  of  the  first  and 
second  reduction  gears,  and  31-35  tons  tensile  for  the  primary  and 
secondary  reduction  wheel  rims. 

The  saving  in  coal  consumption  to  be  effected  by  substituting 
geared  turbines  for  reciprocating  engines  is  considerable.  Thus, 
in  the  case  of  sister  vessels  a  saving  of  17-05  has  been  determined 
in  favour  of  geared  turbine  ships.  Results  for  the  "  Vespasian,'' 
*■  Cairnross,"  "  Mahanada,"  and  other  vessels  have  led  to  computed 
savings  of  15-29-2  per  cent.  Assuming  on  an  average  a  saving  of  20 
per  cent,  in  coal  consumption,  it  is  evident  that  the  change  would  be 
very  beneficial  at  present  day  prices  for  fuel. 


The  article  has  dealt  primarily  Av-ith  the  use  of  geared  turbines  for 
marine  work,  but  it  may  be  mentioned  that  on  land  geared  turbines 
have  also  found  a  number  of  applications,  notably  in  connection 
with  the  generation  of  electricity.  Here  the  introduction  of  gearing 
has  made  it  possible  for  a  turbine  ojierating  a  direct -current  machine^ 
to  work  at  the  speed  corresponding  with  maximum  efficiencj',  while 
that  of  the  dynamo  is  kept  wthin  moderate  limits,  corresponding 
with  the  exigencies  of  dynamo  design.  Other^^ise  it  would  be  neces- 
sary for  the  turbine  to  work,  in  some  cases,  at  only  half  its  efficient 
speed.  The  use  of  gearing  in  such  cases  has  effected  economies 
of  the  order  of  15  per  cent.  In  the  case  of  alternators  of  fair  size  the 
permissible  speeds  are  such  that  direct-coupled  turbines  can  usually 
be  employed.  Gearing  has  also  opened  up  a  new  field  for  the  turbine 
in  the  driving  of  cotton,  jute,  paper  and  other  mills.  A  number  of 
mills,  both  in  Great  Britain  and  the  Colonies,  have  adopted  this- 
method  of  driving  with  satisfactory  results. 


The  Electrical  Equipment  of  a  Dundee  Shipyard. 


THE    following    article,   which    describes    briefly    the    methods 
adopted   at   the   shipyards   of   the   Caledon   Shipbuilding   and 
Engineering  Company,  Dundee,  should  be  of  more  than  usual 
interest  as  the  installation  is  designed  to  overcome  troubles  peculiar 
to  shipyard  work. 

The  Caledon  Company  have  two  shipyards  on  the  Tay,  separated 
by  a  distance  of  about  half  a  mile.  Their  jiosition  from  an  electrical 
point  of  view  is  ideal,  in  view  of  the  fact  that  they  are  situated  on 
either  side  of  Dundee  Corporation's  main  generating  station  at 
Carolina  Port.  The  methods  of  distribution  adopted  in  these  two 
yards  are  entirely  dissimilar.  The  old  yard  situated  on  the  West, 
like  many  other  industrial  concerns  has  grown  to  its  present  size 
from  a  very  small  beginning.  As  this  growth  has  been  more  or  less 
spasmodic,  it  was  very  difficult  to  keep  the  electrical  system  abreast 
of  the  yard  requirements.  The  system  that  was  deemed  efficient 
te.i  or  even  five  years  ago  developed  into  a  patch-work  arrangement 
as  time  went  on.  The  advent  of  the  war  brought  things  to  a  crisis, 
and  it  was  determined  in  1917  to  proceed  with  an  entirely  new  lay- 
out on  the  most  modern  lines,  at  the  same  time  taking  care  that  there 


Fic.  i._('.\n,j,;  Passage,  West  Yard. 

should  be  ample  r(>om  for  further  extension  without  departing  from 
the  original  scheme.  With  this  end  in  view,  arrangements  were 
made  with  the  Corporation  of  Dundee  for  a  bulk  supi)ly  at  0,(500  volts 
three-phase  50  jx'riods. 

Sub-Station  at  the  Old  Yaup. 
As  this  arrangement  necessitated  a  sub-station  in  the  shipyard, 
and  as  there  was,  at  that  time,  no  permanent  compressor  house,  it 


was  deemed  advisable  to  lodge  the  compressor  and  sub-statioiL 
plant  in  one  building.  This  building  is  of  brick  and  is  of  dimen- 
sions ample  enough  to  house  all  the  plant  necessary  for  present,, 
or,  within  reasonable  Limits,  future  requirements.  A  prominent 
feature  is  the  cable  passage,  an  illustration  of  which  is  shown  in  Fig.  1. 
This  passage,  which  measures  4  ft.  6  in.  x  6  ft.  9  in.  extends 
right  round  the  station,  under  the  floor  level.  Access  to  it  is  gained 
from  two  manholes,  one  at  either  end  of  the  station.  Insulator  racks 
are  provided  for  the  cables  on  the  outside  wall.  This  has  proved  to- 
be  an  ideal  method  of  wiring  for  this  class  of  work,  as  every  cable 
is  accessible.  There  are  four  transformers  in  this  station  as  follows  : 
two  500  kilo-volt  amperes  and  two  550  kilo-volt  amperes. 
The  first  two  supjily  all  the  three-phase  440  volts  circuits,  and  in 
addition  have  special  tappings  brought  out  at  205  and  215  volts  for- 
supplying  all  permanent  yard  lighting.  The  550  kilo-volt  ampere 
transformers  work  in  conjunction  ^nth  two  500  kw.  rotary  con- 
verters which  supply  direct  current  at  400  volts  to  a  three-wire 
system.  The  transformers  and  rotary  converters  were  constructed 
by  Messrs.  ]\Ietropolitan-Vickers,  Ltd. 

Compressor  Equipment. 
The  compressor  equipment,  which  occupies  a 
position  of  great  importance  in  everj-  modern 
shipyard  is  in  this  case  of  special  interest.  'The 
compressor  plant  Mhich  comprises  one  com- 
pressor of  .300  h.p.  one  of  115  h.p.,  two  of 
100  h.p.  and  one  of  80  h.p.  is  designed  either 
to  run  continuously  or  to  be  automatically 
started  and  stopped  by  an  air  pressure  switch 
on  the  container  as  described  below.  This 
arrangement  is  very  satisfactory,  as  all  condi- 
tions of  load  can  be  dealt  with  at  the  high 
efficiency  which  comes  from  running  any  unit 
on  full  load.  Of  the  foregoing  machines,  the 
first  two  operate  on  alternating  current  and 
the  latter  three  on  direct  current. 

Special  interest  attaches  to  the  300  h.p.  com- 
pressor equipment.     This  compressor,  which  is 
l)v  Alley  &  Mclx>llan,  Glasgow,   is  driven  by  a 
3(K)  h.p.  synchronous  motor  running  at  333  re^vs. 
]XM-  min..  the  exciter  lx»ing  direct -coupled  and 
mounted  on  an  extension  of  the  lied  plate.    This 
synchronous  motor  which  was  constructed  by 
tlie     Metropolitan-Vickers     Company     is     self- 
synchronising    and  is   automatically  controlled 
by  contactor  gear  ojx^rated  by  an  air  pressure 
switch.      The   ojx>ration   is  as  follows  : — When 
the    ])ressure   in   the   container   falls  to  90  lb. 
.the  air   pre.ssure    switch    moves  to  the   "on" 
position.       This    clases    the    stator    contactor, 
the     rotor    circuit     in    the    meantime    having 
full    resistance    in    circuit.       As    the    rotor   accelerates,    and    the 
ciu'rent  consequently  diminishes,  several  successiye   umts   of  resis- 
tance are  cut  out    by  rotor  contactors  until  the  motor  attains  full 
s])ced,  as  an  induction  motor,  with  its  secondary  short-circuited. 
On  the  closing  of  the  last  rotor  contactor,  a  time  limit  relay  comes 
into  operation,  which  allows   a  few  seconds   to  elajse  before  syn- 
chronisation takes  })laee.    \\hen  the  time  relay  operat<  s  it  breaks  one 
phase  of  the  rotor,  immediately  afterwards  inserting  the  exciter 
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across  the  break.     The   motor  then   pulls   into  synchronism.     It 
should  be  observed  that  the  closing  of  the  synchromsmg  contactor 
^also  doses  the  unloading  value,  which  is  OfK-n  during  the  f^tartmg 
■period  and  allows  the  motor  to  take  uj)  the  load. 

Owing  to  the  fact  that  it  was  primarily  installed  for  power  factor 
<.orrection  it  is  desirable  to  keep  this  motor  running  during  the 
Avhole  time  that  there  is  any  considerable  load  on  the  electric  i)lant  ; 
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Fio.  2. — Diagrammatic  Sketch  Showing  Arrangement  of  Control  Gear  for  143  h.p. 
AND  G2  H.p.  Hyd.  Pumps  in  Power  House  (not  to  scale).] 


ior  this  purpose  an  auxiliary  contactor  was  fitted  to  vary  the  field 
■excitation  so  that  the  motor  gives  a  constant  leading  wattless 
•current  at  either  full  or  light  loads,  fn  these  circumstances  the 
-automatic  starting  feature  described-  above  is  not  generally  in  use. 

Hydraulic  Pumps. 
Two  sets  of  hydraulic  pumps  are  also  included  in  the  station 
-equipment,  one  of  62  h  p.  driven  by  an  alter- 
nating-current motor,  and  the  other  of  145  h.p. 
•driven  by  a  direct-current  motor.  The  pumps 
are  by  Fullerton,  Hodgarth  &  Barclay  of 
Paisley,  and  the  motors  by  the  Metropolitan- 
Vickers,  and  Electromotors  respectively.  The 
iydraulic  system  is  so  arranged  that  the 
pumps  can  operate  on  two  separate  accumu- 
lators, or  when  running  on  light  load  one 
pump  can  operate  both  accumulators.  Both 
pumps  are  controlled  by  Messrs.  Fullerton, 
Hodgarth  &  Barclay's  system  of  pressure  con- 
trol working  in  conjunction  Avith  contactor 
gear  supplied  by  Messrs.  Electric  Control, 
Glasgow.  Fig.  -2  shows  the  arrangement  of 
■this  control.     Fig.  3  shows  the  station. 

SwiTCHGEAR. 

The  switchboards  are  four  in  number.  The 
high-tension  board,  which  comprises  seven 
sheet  steel  cubicles,  was  constructed  by  Messrs. 
Ferguson,  Pailin  &  Company.  Separate  poten- 
tial transformers  for  the  meters  of  both  Cor- 
poration and  consumer  are  mounted  on  top 
■of  the  main  cubicles.  The  usual  overload 
and  earth  protection  devices  are  fitted  together 
Avith  the  necessary  instruments  for  each  cubicle. 
The  low-tension  alternating-current  board  is 
also  of  the  sheet  steel  cubicle  type  and  A\as 
constructed  by  ]\Iessrs.  Metropolitan-^'ickers. 
The  mains  are  can-ied  on  racks  in  the  cable  pas- 
sage and  pass  through  bushes  in  the  floor  into  tri- 
furcating  boxes  in  the  bottom  of  the  cubicle.  This  arrangement 
also  holds  good  in  the  case  of  the  other  two  boards,  which  were  both 
con-^tiucted  by  Messrs.  W.  C.  Martin  &  Company,  the  contractors 
for  the  installation.  These  boards,  which  ain?"  for  lighting  and 
direct-current  power,  are  constructed  of  jiolished  slate  mounted 
•on  a  steel  framework.  The  breakers  on  the  po\\er  board  are  by 
JMessrs.  Whipp  &  Bourne,  and  the  oil  switches  on  the  lighting 
t>oard  by  Messrs.  Ferranti. 


In  order  to  utilise  the  original  direct-current  motors  that 
were  part  of  the  old  scheme,  it  was  at  first  decided  to  in.stal  rotary 
plant  and  carry  out  the  new  scheme  at  ¥i()  volts  three-wire  direct - 
current.  Owing,  however,  to  the  difficulty  of  obtaining  this  da-sa 
of  plant  in  the  early  part  of  1918  the  original  direct-current  scheme 
was  abandoned,  and  a  modified  alternating- 
current  scheme  suljstituted.  This  apjjcared 
unfortunate  at  the  time,  a.s  a  portion  of  the  plant 
was  already  under  construction,  but  may  prove 
to  l>e  a  blessing  in  dLsguLse.  The  new  arrange- 
ment is  much  more  flexible,  a.s  a  choic-e  of 
both  systems  Ls  provided  at  any  part  of  the 
shipyard,  and  an  alternating-current  or  a 
direct-current  motor  may  be  ased  gi\'ing  the 
characteristics  most  suitable  for  the  work 
involved.  The  installation  when  completed  was 
]iroportioned  as  follows  : — 

1,6;^)  h.p.  at  4U0  volts  direct -current  three- 

wire. 
900  h.p.  at  440  volts  alternating-current 
three  phase  50  period. 
In  addition  to  the  above-mentioned  systems,  it 
was  decided  to  add  a  low- voltage  direct-current 
system  for  use  on  board  ship  during  con-struc- 
tion  and  whilst  fitting  out.  One  .50  kw.  440 
volt,  alternating-current  to  110  volt  direct- 
current  motor  generator  was  installed  at  the 
head  of  the  berths  to  supply  the  ships  under 
construction.  Additional  motor  generators  will 
be  installed  in  a  Uke  manner,  where  and  when 
the  occasion  demands.  There  is  a  diver- 
sity of  opinion  in  shipyards  as  to  the  best 
voltage  for  temporary  work,  but  it  may  be 
stated  that  110  volts  direct  current  has  many 
advantages,  owing  to  its  safety  and  economy  in  operation.  Prac- 
ticalh^  all  the  temporary  fittings  can  be  constructed  in  the  yard  as 
Home  Office  patterns  are  not  required  at  this  voltage.  A  con- 
siderable saving  is  also  effected  in  lamps  owing  to  the  greater  filament 
strength  of  the  110  volt  lamp  and  also  to  the  fact  that  dishonest 
people  cannot  find  much  use  outside  the  shipyard  for  a  lamp  of  this 
voltage. 


-Electric 
Controller 


.  Constant 
Pressure 
Cylinder. 


Fig.  3.— West    Y.vuu    8rB-J>TATiox    showing    Compsessor    Pl-vnt. 


Cabling. 
Distribution  throughout  the  yard  was  carried  out  entirely  uith 
iKipcr  insulated  and  load  covered  cable,  pulled  through  earthenware 
ducts  of  the  multiiile  pattern.  These  ducts  had  from  thive  waj-s  to 
nine  wavs  and  were  laid  in  ti-enches  which  at  any  point  gave  a  cover- 
ini:  to  the  ducts  of  .'i  ft.  6  in.  Where  these  ducts  pass  under  road- 
wTys  or  parts  of  the  shipvard  where  iron.  &c..  i^  'm-ing  stoi-ed.  they 
ai-e"  buried  in  solid  co:iei-ete.     Brick  manholes  with  locked  covers  are 
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arranged  at  suitable  points  and  provision  is  made  for  draining  these 
manholes  into  the  nearest  waste  pipe,  or  providing  them  with  a 
sump  where  a  waste  was  not  available.  As  the  ducts  were  given  a 
"  fall  "  of  from  3  in.  to  9  in.  between  manholes,  it  is  impossible  for 
water  to  lie  in  any  part  of  the  system.  The  cables  were  carefully 
arranged  before  pulling  in,  to  give  the  minimum  amount  of  crosses, 
insulator  racks  being  provided  in  the  manholes  to  keep  everything 
rigid.  All  main  cables  terminate  in  a  disconnecting  Unk  box.  This 
greatly  facilitates  cable  testing,  and  removes  thenecessity  of  stripping 
a  distribution  board  of  fuses  should  a  fault  arise.  These  boxes,  which 
were  constructed  by  the  contractors  for  the  installation,  were  of 
obust  design  with  a  portable  handle  inside  the  cover.  For  power 
distribution,  Parmitter  Hope  &  Sugden's  "  Fluvent  "  type  distribu- 
tion board  was  standardised.  Where  a  number  of  these  boards  were 
grouped  together,  as  in  the  plater's  sheds  or  berth  heads,  small 
brick  distribution  houses  were  constructed  over  manholes.     This 


provides  a  distribution  centre  inaccessible  to  unauthorised  people, 
and  one  at  the  same  time  which  was  free  from  dirt  or  chance  of 
damage.  The  necessity  of  these  precautions  cannot  be  emphasised 
too  strongly  in  shipyard  work.  Circuits  radiating  from  these  dis- 
tribution houses  and  when  running  to  isolated  machines  such  as. 
punches,  winches,  &c.,  were  of  paper  insulated,  lead  covered  and 
served  cable  and  were  laid  solid  in  earthenware  troughs.  A  square 
trifurcating  box  was  standardised  for  the  outhang  end  of  these 
cables,  split  earthing  glands  being  used  at  either  end  to  ensure  an 
efficient  earth.  Whenever  it  was  possible,  however,  power  \\iring 
was  carried  out  in  V.I.R.  cable  run  in  galvanised  steel  tube.  This 
method  was  adopted  throughout  the  new  boiler  shop,  which  has  been 
built  adjacent  to  the  shipyard.  Motors  to  the  extent  of  475  h.p, 
were  installed  in  this  shop,  the  distribution  being  carried  out  in 
precisely  the  same  manner  as  for  the  the  shipj^ard. 
(To  be  concluded.) 


The  Present  State  oi  Electric  Arc  Welding, 


[From  a  Coerespoxdent.] 


THE  application  of  electric  arc  welding  to  iron  and  steel  work  of 
great  variety  extended  to  large  proportions  during  the   war 
under  conditions  which  were  in  many  respects  artificial  and 
imcommercial.      It  proved  its  value   under   those   conditions,   and 
it  is  satisfactory  to  be  able  to  say  that  considerable  progress  has 
been  made  since  the  cessation  of  hostilities. 

The  most  important  recent  advances  in  the  use  of  arc  welding  have 
been  in  its  application  to  constructional  work  as  distinguisl  ed  from 
repair  work.  A  good  start  was  made  in  this  direction  diring  the 
war,  the  best  known  example  perhaps  being  the  electrically-welded 
barge  built  at  Richborough  by  the  Admiralty,  but  a  good  deal  of 
other  work  was  also  successfully  carried  out,  such  as  the  making  of 
mine   casings.     The   exjaerience   gained  Avas  such   as   to   engender 


have  made  arrangements  to  construct  all-welded  small  craft  and  oil 
tankers.  The  welding  of  oil  tanks,  both  for  fuel  and  bulk  cargoes,  has 
been  practised  extensively.  Naturally  enough  the  substitution  of 
welding  for  riveting  in  the  construction  of  large  vessels  mil  not  come- 
about  suddenly.  Experience  will  show  how  far  the  method  is  applic- 
able to  shell  and  frame  construction,  and  no  other  experience  will  be 
acceptable  to  shipowners  than  that  gained  in  service.  But  it  has 
already  proved  its  value  for  an  immense  variety  of  detail  work, 
especially  in  making  knees,  angle  collars  and  similar  fitments,  attach- 
ing fittings  to  bulkheads  and  desks,  and  making  watertight  joints  of 
many  kinds. 

Before  the  close  of  the  war  the  United  States  Shipping  Board 
made  arrangements  for  the  building  of  a  number  of  10,000-ton  ships- 
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confidence,  and  now  such  work  as  the  building  up  and  erection  of 
roof  trusses  and  the  welding  of  large  structures  is  undertaken  by 
at  least  one  firm.  Anotlicr  line  in  which  work  lias  been  recently 
done  is  the  welding  of  the  stool  skeleton  for  reinforced  concrete! 
These  applications  to  building  are  evidently  only  a  beginning. 
The  extension  of  welding  to  the  fastenings  of  all  kinds  of  stool 
structures  is  certain  to  follow. 

Shipiu'ildino. 

With  respect  to  shipbuiliing  progivej  is  being  mad(^  in  a  cautious 
manner.  Since  the  construction  of  the  "  All  Welded  ""  barge  at 
Richborough,  Messrs.  CanimoU  Laird  &  Company  have  built  a 
SOO-ton  coasting  steamer  by  means  of  electric  welding,  largely  as  an 
experiment,  and  other  shi])l)uilding  firms  in  this  country  and  abroad 


in  which  welding  was  to  replace  riveting  abuost  entirely.  Apparently 
those  arrangements  were  brought  to  a  stop  by  the  armistice  and  the 
lack  of  suitable  electric  welding  nu^torials,  but  the  fact  shows- 
that  a  i-esponsible  body  was  sutlioiontly  convinced  of  the  utility 
and  economy  of  the  method  to  venture  on  a  large  scale  experi- 
ment. One  very  important  advantage  of  welded  joints  for  oil 
and  watertight  structuivs  is  that  a  welded  joint  is  tight  up  to  its 
breaking  point,  whereas  riveting  and  oaulvod  joints  are  liable  \o 
leak  badly  on  stivssiiig  up  to  2")  j  er  cent,  of  tlioir  ultimate  strength. 
A  somewliat  remarkal  lo  application  of  welding  was  recently 
carried  out  by  an  oleotrio  lighting  oomjiany  in  the  United  States. »^It 
was  desired  to  run  a  VI  in.  steam  main  underground,  between  twCK 
electric  power  companies"  stations.  l.tiOOft.  apart.  The  steam 
pressuix>  is  250  lb.  per  square  inch,  sujx'rheat  225^F.     Steel  tubing: 
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was  used  and  jointed  up  by  arc  welding  with  no  threaded  con- 
nections, and  the  only  flange  points  at  expansion  joints  and  elbows. 
The  steam  main  stood  rigorous  tests,  and  has  V)cen  in  satisfactory 
use  for  some  time.  In  view  of  the  strong  reasons  for  increasing  the 
pressure  and  temperature  of  steam,  this  successful  example  of 
making  pipe  joints,  shows  that  the  jointing  difficulty  can  be 
vanquished  and  erection  thereby  facilitated. 

Ship  and  Boiler  Repair.s. 

Ship  and  marine  boiler  repairs  figure  largely  in  the  work  done,  and 
have  not  involved  anything  very  novel.  Some  of  the  work  is,  how- 
ever, noteworthy,  as  showing  the  confidence  which  has  been  gained 
in  respect  to  the  repair  of  parts  exposed  to  severe  and  complex 
stresses.  Special  emphasis  is  laid  on  complex  stresses,  because  the 
strength  of  welds  against  such  stresses  has  been  the  subject  of  doubt. 

These  repairs  have  included  propellor  shaft  brackets,  rudder 
gudgeons,  stem  frames,  tall  end  shafts,  stems,  and  windlasses. 
Two  are  illustrated  in  Figs.  1  and  2.  Many  of  such  repairs  have 
been  made  on  large  masses  of  metal,  and  have  saved  many  hundreds 
of  pounds  on  each  job,  besides  time  and  earning  power  of  perhaps 
greater  money  value. 

Arc  welding  for  boiler  repairs  became  firmly  established  during  the 
war,  and  may  now  be  considered  as  the  standard  method  for  making 
good  worn  landing  edges,  wasted  plates,  tube  plates,  and  cracks  in 
fire  boxes.  It  has  proved  itself  thoroughly  reliable  for  such  things. 
Fig.  3  shows  some  work  done  in  this  direction. 

Welding  of  Special  Steels  and  Cast  Iron. 

The  most  notable  extension  of  the  process  has  been  in  its  appli- 
cation to  qualities  of  iron  and  steel  which  had  been  considered  beyond 


and  gear  cases,  gear  wheels,  frames  stub  axles,  and  clutch  dogs  have 
been  successfully  repaired  in  large  numh^ers. 

One  application  of  considerable  utility  is  the  depositing  of  high- 
speed steel  tips  on  to  mild  steel  shanks  for  use  in  machine  tools. 
This  has  been  applied  to  a  considerable  extent  by  means  of  electric 
and  gas  welling  processes  with  the  A.W.P.  proc-ess,  and  Ls  certain 
to  be  more  extensively  used  ere  long. 

Technical  Advances. 

On  the  technical  side  there  has  been  very  con.siderable  advance, 
otherwise  some  of  the  work  above  enumerated  would  not  have  been 
attempted.  This  is  particularly  the  case  in  respect  to  the  welding 
of  cast  iron  and  special  steels.  No  doubt  the  demand  for  such  work 
stimulated  the  experimental  efforts  needed  to  meet  it  with  success. 

It  has  been  generally  stated  that  the  metal  deposited  from  an 
iron  electrode  is  nearly  fine  iron,  that  such  elements  as  carbon, 
silicon,  &c.,  are  consumed  in  pa.ssing  through  the  arc  and  go  off  in 
dust  or  are  absorbed  by  the  slag.  It  has  also  been  .said  verj-  defi- 
nitely that  it  is  u.seless  to  try  to  modify  the  composition  of  the 
deposited  metal  by  special  fluxing  composition,  or  by  using  elec- 
trodes of  special  composition.  These  affirmations  are  not  supported 
by  the  most  recent  experience.  It  is  quite  certain,  for  example, 
that  welding  metal  can  be  deposited  from  an  electrode  of  suitable 
composition  properly  fluxed,  which  presents  all  the  characteristics 
of  a  typical  cast  iron. 


Fig.  2. — Stern  i'lUME,  Weleed  Repair. 


Fig.  3. — Cojibvstion-Chamber  Back  Pl-\te  and  Part  of  Wrapper 
Side  Renewed  and  Welded, 


its  scope.  This  has  been  a  direct  consequence  of  the  urgent  demands 
for  repairs  of  machinery,  vehicles,  &c.,  whi^h  have  been  as  pro- 
nounced since  the  armistice.  Great  successes  have  been  achieved 
in  these  directions.  Cast  iron,  cast  steel,  special  steels  of  various 
kinds  and  in  many  forms  have  been  successfully  welded,  though  two 
or  three  years  ago  the  effective  welding  of  such  materials  with  the 
arc  was  not  considered  to  be  practicable.  Among  the  cast-iron 
parts  joined  together  by  the  writer  may  be  mentioned  centrifugal 
pump  casings,  machine  tool  bedplates,  tramway  gear  cases  and  new 
teeth  in  spur  wheels. 

Other  welded  cast-steel  parts  include  such  things  as  the  side 
frames  of  tramway  bogies,  motor  frames,  broken  gear  wheels,  tram- 
way special  work,  some  of  this  of  manganese  steel.  Tramway  under- 
takings have  indeed  been  among  the  largest  users  of  arc  weidin"  for 
repair  work,  as  they  were  among  those  hardest  hit  by  the  difficulty 
of  repair  and  maintenance  during  the  war.  Figs.  4  and  5  show  some 
such  repairs. 

The  building  up  of  worn  shafts  and  journals  is  not  novel  in  itself, 
but  the  application  of  the  process  to  such  things  as  rolling  mill 
wobblers  shows  the  extent  to  which  confidence  has  been  earned 
where  very  heavy  stresses  are  involved.  Similar  remarks  apply 
to  the  welding  of  broken  spokes  in  locomotive  driving  wheels,  and 
the  building  up  of  worn  flanges  on  such  wheels.  With  reference 
to  special  steels,  motor-car  engines,  crank  shafts,  cylinders,  crank 


Much  the  same  thing  can  be  said  in  respect  to  at  least  some 
special  steels.  The  weld  metal  Ci.a  be  made  to  match  the  original 
material  very  closely.  These  results  ai-e  obtained  by  the  composi- 
tion of  both  the  electrode  metal  and  the  fluxing  coating.  It  is 
inevitable  in  the  present  state  of  the  art  that  the  research  work 
which  has  led  to  them  has  not  been  published.  Xo  doubt  some  of 
this  work  has  been  conducted  on  "  trial  and  error  "'  methods  hardly 
any  other  was  available  at  the  start)  but  the  confidence  with  which 
some  of  the  workers  will  undertake  to  make  electrodes  for  welding 
anv  kind  of  steel  indicates  that  they  have  arrived  at  some  trust- 
worthy working  principles,  whether  they  have  or  have  not  'x'en  able 
to  formulate  them  in  physical  and  chemical  terms.  Considering  the 
commercial  value  of  the  knowledge  gained,  early  publication  is  not 
to  be  expected. 

Electrical  Conditions. 

Another  direction  in  which  there  has  been  some  practical  advance 
is  the  utilisation  of  alternating  currents  for  arc  welding.  There 
ha\e  lieen  those  who  consider  continuous  current  very  definitely 
superior,  and  others  of  a  contrary  opinion.  It  seems  quite  safe  to 
say  now  that  arc  welding  can  he  done  equally  well  with  either.  It  is 
all  a  question  of  the  operator's  training  and  ability,  provided  that  the 
outfit  permits  him  to  obtain  suitable  pressure  and  current.  Some 
operators  will  do  equally  good  work  with  either.     An  intelligent 
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operator  who  has  been  trained  to  use  either  will  soon  adapt  himself 
to  the  other.     An  unintelligent  one  will  not  adapt  himself  so  readily. 

The  Physics  of  the  Ikon  Arc. 

It  must  be  confessed  that  very  little  is  known  about  the  physics 
of  the  iron  arc.  The  fact  that  good  welding  can  be  done  Avith  either 
polarity  of  electrode,  and  with  alternating  current,  seems  to  prove 
that  the  transfer  of  metal  is  not  directional  in  respect  to  either 
potential  or  current.  Dr.  J.  H.  Paterson  read  a  Paper  on  the  subject 
before  the  Newcastle  Branch  of  the  Engineering  and  Shipbuilding 
Draughtsmen  in  Februarv,   1919,  in  which  he  described  some  ex- 


FiG.  4. — Defective  Steel  Motor  Casting. 

-perimental  work  done  on  the  subject.  With  continuous  current 
and  iron  electrodes  of  equal  size  he  showed  that  the  anode  or  positive 
was  much  the  hotter  of  the  two,  that  a  globe  of  fused  material  formed 
at  its  end,  and  a  crater  or  hollow  at  the  end  of  the  negative  electrode. 
Examination  of  the  fused  globule  on  the  positive  showed  that  it 
•corusisted  mainly  of  iron  and  oxj'gen  in  combination,  and  that  some 
of  the  iron  had  come  across  the  arc  from  the  cathode.  This  trans- 
ferred iron  was  oxidised,  and  within  the  limits  of  the  current  tried— 
a  maximum  of  1.5  amperes — a  quantity  of  0  001.3  grams  of  iron  per 
ampere  per  minute  was  carried  across  the  arc  and  deposited  on  the 


Fia.'5.— New  roiiTiox  Welded  ixt5  Casting  ix  Fig.  4. 

positive  as  oxide.  It  will  be  noted  that  this  transfer  of  metal  is  in 
the  ()p])osite  direction  to  that  of  the  transfer  of  carbon  across  a 
carl)on  arc,  and  also  to  that  of  the  transfer  of  a  metallic  ion  across 
an  electrolyte.  No  doul)t  can  be  throw  n  on  the  accuracy  of  such  an 
acco;nj)!ished  observe^-,  but  the  facts  revealed  do  not  seem  recon- 
cilable wiih  what  hapjjens  in  ir  )n  arc  welding.  There  is  some  other 
effect  which  is  not  noticeal)ic  with  tiie  small  current  used.  In 
welding  the  electrode  is  generally  much  hotter  tlian  tlie  work,  w>.at- 
ever  the  relativi  j)olarity,  and  the  metal  jjass'\s  from  the  hotter 
electrode  to  the  cooler  work.  Dr  Paterso;i  liinis.>lf,  in  the 
Paper  m:;  itioned,  obs3^v•e.^  that   the    amount    of   metal   deposited 


in  the  weld  is  greatly  in  excess  of  the  amount  (i.e.,  00013  gram 
per  ampere  minute)  carried  normally  by  the  current,  a  fact 
well  within  his  knowledge  as  technical  supervisor  of  wielding  in  a 
shipyard.  He  gave  curves  showing  weights  of  deposited  metal 
with  various  current  strengths  which  indicate  that  between  60 
and  140  amperes  the  deposit  from  a  No.  6  gauge  A\ire  is  at 
the  rate  of  0157  gram  per  ampere  minute,  and  a  little  less  Asith  a 
No.  10  gauge  wire.  In  both  cases  the  arc  voltage  was  18,  the  wire 
wan  negative  to  the  work  and  uncoated.  There  is  a  point  of  maxi- 
mum deposition  for  each  size  of  electrode,  e.g.,  about  160  amperes 
for  the  No.  6  and  145  amperes  for  the  No.  10  wire,  beyond  which 
current  strengths  the  amount  of  deposition  falls  off.  Dr.  Paterson 
thinks  that  the  deposited  metal  falls  across  the  arc  by  gravity  in 
the  form  of  minute  particles. 

Room  for  More  Investigation. 
This  seems  to  be  the  only  piece  of  research  work  on  the  iron  arc 
which  has  been  published,  and  clearly  there  is  room  for  much  more 
investigation.  The  gravity  explanation  of  the  transfer  of  the 
deposited  metal  does  not  square  with  the  fact  of  o-verhead  welding, 
when  the  electrode  is  below  the  work.  It  is  useless  to  dogmatise 
about  the  nature  of  the  force  which  projects  the  metal,  in  this  case 
against  gravity,  but  it  can  hardly  be  denied  that  the  action  occurs, 
and  there  must  be  something  to  account  for  it.  Dr.  Paterson's 
Paper  contains  some  valuable  observations  upon  the  composition 
of  weld  metal,  its  strength  and  cognate  subjects  making  it  a  con- 
tribution to  the  science  and  art  which  should  be  consulted  by  anyone 
\vishing  to  embark  on  further  investigations. 

Flux  Covered  Electrodes. 
When  one  comes  to  the  more  complex  conditions  introduced  by 
covering  electrodes  with  fluxing  coatings  it  can  hardly  be  said  that 
anything  is  known,  except  by  a  limited  number  of  men.  Certainly, 
some  of  them  have  shown  that  it  is  possible  to  modify  the  character 
of  the  deposited  metal  by  the  combined  action  of  the  flux  coating 
and  electrode  composition,  although  these  matters  have  not  been 
publicly  elucidated  in  a  scientific  manner. 


"  Majjicoal  "^  Fires  for    Marine  Work. 


One  of  the  problems  which  faces  those  whose  business  it  is  to 
provide  passenger"  accommodation  on  our  large  liners  is  how  best  to 
ensure  proper  heating  of  the  quarters.     At  first  sight  this  would 
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eeem  to  be  best  and  most  easily  done  by  equipping  the  saloonK, 
•cabins  and  other  similar  plaoes  with  some  form  of  central  heating. 
This,  of  course,  is  so,  but  it  has  long  been  rcaliscrd  that  something 
more  is  rcfjuired  owing  to  the  |)eculiar  psychology  of  human  nature, 
which  ])rcfers  not  only  to  feel  heat  but  to  see  it,  if  we  may  so  exjiress 
it.  Another  point  of  some  iin[)ortance  in  this  connection  which 
Applies  equally,  of  course,  in  dwellingH  on  shore;  as  on  shipboard,  is 
that  it  is  very  desirable  to  j)rov  ide  s"ine  means  of  |)'-'ak  load  heating, 
80  that  when  a  jierson  goes  into  a  room  at  a  moderate  temperature 
from  a  freezing  atmoHj)here  outside,  he  may  obtain  the  necessary 
additional  warmth  he   requires  without  the  delay  that   would   be 


neccssarj'  if  some  auxiliary  ap[>aratu>i  of  thin  kind  were  not  available. 
Both  these  conditions  are  met  by  the  imitallation  of  the  well-known 
■  .Magicoa!  '  fire,  designed  and  made  by  .Mc««rs.  iierrvH  Kl«*ctric, 
Ltd.  Our  illustration  shows  the  way  in  which  a  fire  of  thw  kind  can 
be  adajitcd  to  old  fir*!-p|a/ft«  of  artistic  design  ;  and  it  is  interesting 
to  not(!  that  similar  artistic  Hrc-pla^-esare to  Ijc-  met  on  many  of  our 
large  liners  anrl  that  the  combination  of  these  fire-plac-e«  with  a 
"  Magicoal  '  electric  fire  provides  an  equipment  of  just  the  kind  that 
is  required  on  board  ship.  For  instance,  the  "  Olympic,"  the 
'■  Af|uitania.'  and  many  other  vcHsels  on  the  Canaiiian  I'aciti'-. 
(uuard,  and  other  large  liners  have  Ijeen  fitted  with  these  Hre«. 


"  Falco 

Within  the  last  few  months  the  Great  Eastern  Railway  Company 
have  made  further  important  improvements  in  their  Continental 
services,  so  that  it  is  now  possii)le  to  arrive  at  Berlin  in  34  hours,  at 


l''iG.  1. — View  oi-  the  Galley  Electkic  Range  on  s.s.  "'  Antweiu', 


Cooking  Gear  for  Marine  Work, 

The  maximum  rating  of  these  ranges  is  28-5  kw.  each  when  full 
on,  but  the  actual  working  load  under  orflinarj-  conditions,  assuming 
all  parts  to  be  in  use,  works  out  at  about  half  this.  In  ase  the  ovens 
attain  a  tem^x-rature  of  4«»>'F.  in  30 
minutes,  and  WX)  F.  in  45  minutes,  starting 
from  all  cold.  If  the  current  w  switched 
off  at  the  end  of  this  (jeriod  the  cooking 
temperature  is  maintained,  a.-<suming  the 
doors  to  be  kept  shut,  for  a  fjeriod  of  over 
two  hours,  whilst  at  the  end  of  12  hours  it  is 
found  that  the  internal  temperature  of  the 
ovens  is  appro.ximately  45  F.  above  atmo- 
spheric temjx^rature. 

The  whole  of  the  heating  elements  both 
in  the  ovens  and  in  the  hotplates  are  con- 
trolled by  rotary  heat-regulating  indicating 
switches  which,  along  with  the  fuses  and 
pilot  lights,  are  mounted  on  strong  ironclad 
switchboards  which  are  fixed  to  the  bulk- 
heads. The  tests  taken  on  these  ranges 
were  very  exacting  and  included,  amongst 
others,  a  high-tension  flash  test  of  2,000  volts 
when  hot  and  also  when  cold. 

Hot  Pre-sses. 
The  hot  presses  were  also  constructed 
mostly  of  mild  steel  plates  and  measured 
approximately  4  ft.  by  2  ft.  9  in.  by  2  ft.  6  in., 
the  tops  being  finished  otf  in  thick  block  tin. 
There  are  two  carving  recesses.  The  interior 
of  the  hot  jresses  are  Htted  with  plate 
creels  andshelves  which  are  constructed 
of     galvanised     steel     throughout.         The 


Hamburg  in  36  hours,  at  Leipsig  in 
37  hours,  and  Dresden  in  3i)  hours, 
after  leaving  London  in  the  evening, 
whilst  the  ])rincii)al  Belgian  towns 
•can  be  reached  in  the  afternoon. 
This  development  is  due  to  a  great 
•extent  to  the  magnificent  new  fleet  of 
Bteamers  which  the  company  now  have 
on  this  service. 

Galley  Ranges. 

The  chief  item  in  the  equipment  of 
the.se  galleys  is,  of  course,  the  range. 
This  consists  of  a  treble  oven  bulk- 
head range  in  each  case,  the  overall 
dimensions  of  which  are  8ft  by  3  ft. 
by  2  ft.  8  in.,  excluding  guard  rails, 
racks,  door  handles,  &c.  The  range  is 
constructed  of  heavy  mild  steel  jjlate 
throughout,  and  is'^  most  efliciently 
lagged.  The  main  connections  are  of 
«olid  drawn  bus-bars  which  are  well 
anchored  to  avoid  vibration  troubles, 
and  exceptionally  strong  terminal 
•connec-tioas  are  "  fitted  throughout. 
The  liot  plates  surmounting  the  o\ens 
carry  solid  rectangular  plates  rat(>d  at 
2-.")  kw.  each,  and  the  hotplate  itself  is 
hinged  so  that  it  can  be  raised  to 
allow  of  inspection  of  the  elements  for 
renewals  when  necessary.  All  the 
electrical  parts  can  be  opened  out  for 
inspection  and  are  instantly  accessible 
should  occasion  arise. 


Fig.  2.— The  Electric  Hot  Press. 
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doors  are  of  mild  steel  and    slide   in   machine-cut  grooves   which 
work  with  a  minimum  of  friction. 

The  heat  elements  are  situated  in  the  bottom  of  the  hot  press 
and  also  underneath  the  hob  and  car\nng  wells.  These  are  accessible 
for  inspection  and  renewals,  are  all  interchangeable,  and  running  at 
a  very  low  temperature  should  have  a  long  life.  The  maximum 
rating  of  these  hot  cupboards  was  3-5  kw.  with  an  average  working 
rate  under  ordinary  conditions  of  about  half  this  amount.  The 
heat  regulation  of  the  elements  was  obtained  in  precisely  the  same 
manner,  by  the  use  of  similar  gear  to  that  used  with  the  ranges. 
Similar  tests  were  taken  on  these  hot  presses  to  those  on  the  ranges. 

Grills  and  Toasters. 

The  grills,although  built  from  existing  patterns,have  heen  fitted 
with  many  modifications  to  adapt  them  for  sea-going  conditions. 
They  are  rated  at  8  kw.  and  are  arranged  for  regulation  as  in  the 
other  apparatus.  This  type  of  "  Falco  "  grill  embodies  in  its  con- 
struction the  patented  arrangement  for  raising  and  lowering  the 
grid  by  means  of  a  handle  fixed  on  the  side  which,  through  a  projec- 
tion on  it,  engages  with  a  rack,  thus  holding  the  grid  in  any  desired 
position.  The  grid  itself  and  gravy  drawer  are  locked  in  position 
to  prevent  them  being  thrown  out  by  the  movement  of  the  vessel, 
but  they  can  be  removed  instantly  from  the  locking  device  when 
necessary. 

We  are  interested  to  learn  that  the  owners  of  the  vessel  state  that 
they  are  very  pleased  with  the  results  obtained  from  this  "  Falco  " 
apparatus,  but  we  are  not  surprised. 


Gommercial     Topics. 

South  American  Electric  Plant  Tenders. 

The  "  Monthly  Review  "  of  the  London  and  River  I*late  Bank  con- 
tains some  particulars  of  the  tenders  recently  submitted  for  hydro- 
electric plant  in  Chili.  The  amounts  quoted  by  the  resj^ective  firms  and 
the  time  required  for  delivery  by  British  firms  were  much  higher  than 
those  of  the  American  firm  who  secured  the  contract.  It  was  proposed 
to  erect  two  hydro-electric  stations  on  the  River  Maipo,  south  of  Santiago. 
Messrs.  Vickers  (Limited)  quoted  £20,000  for  the  turbines  and  £44,000 
for  the  generators,  with  delivery  in  15  months ;  Messrs.  Boving 
&  Co.  (with  the  Swedish  General  Electric  Company)  quoted  for  Swedish 
made  turbines  £19,425,  delivery  eight  months,  and  generators  £33,600, 
deUvery  17  months.  The  American  Pelton  Wheel  Company  and  the 
Westinghouse  Electric  Company  quoted  $157,000  U.S.  gold  (in  £39,250) 

for  the  turbines  and  generators,  with  delivery  in  nine  months. 

*  *         *         * 

Electrical  Progress  in  Holland. 

In  a  report  to  the  Department  of  Overseas  Trade  by  the  Commercial 
Secretary  to  H.M.  Legation  at  The  Hague,  it  is  stated  that,  owing  to 
the  increased  price  of  coal  in  Holland  appeals  are  being  made  to  house- 
holders to  use  electricity  wherever  possible,  instead  of  gas.  In  view  of 
the  coal  scarcity,  industrj'  generally  is  advised  to  spare  the  use  of  gas  and 
to  extend  that  of  electricity.  The  power  stations  i)roduce  50  per  cent, 
more  electricity  than  last  year,  which  was  also  an  increase  over  1918. 
in  spite  of  rationing.  Though  the  shortage  of  plant  and  electric  cables 
retards  the  extensions  of  electricity  in  factories,  this  fact  need  not  affect 
street  lighting,  &c.  The  Hague  and  Amsterdam  have  set  the  example 
in  making  the  change  from  gas  to  electr  city  by  adapting  the  street  gas 
lamps,  but  other  towns  have  been  slew  to  follow  this  course.  At  the 
instigation  of  the  Coal  Distribution  Bureau,  the  municipality  of  Rot- 
terdam voted  40,000  florins  to  convert  8J0  street  lanterns. 

*  *  *  * 

Electricity  Meters  for  New  Zealand. 

A  recent  comnuiiiication  from  H.M.  Trade  Commissioner  (Mr.  R- 
Dalton)  deals  with  the  types  of  meter  suitable  for  the  New  Zealand 
market.  The  information  is  based  on  particulars  obtained  from  the 
Chief  Electrical  Engineer  of  the  Public  Works  Department  at  Wellington. 
It  is  stated  that  the  maxiiiium  demand  system  is  very  suitable  for  hyro- 
electric  power  systems,  and  would  have  been  used  more  widely  if  a  cheaper 
and  more  accurate  instrument  were  available.  So  far  the  only  reason- 
ably cheap  types  are  wanting  ux  accuracy  ;  the  clockwork  tyi)es  arc  too 
expensive.  A  good  serviceable  maximum  denumd  nidicator,  costing, 
say,  £2  to  £4  without  wattmeter,  or  £3  to  £(>  with  wattmeter  dial  as  well 
as  max-nuun  demand  dial,  would  find  a  ready  sale.  A  satisfactory 
commercial  maxinuun  k.v.a.  meter  suitable  for  service  on  demand^^  of 
6  up  to  500  k.v.a.  graduated  for  400  volts,  3,300  volts  and  II. 000 
volts  is  required.  So  far  no  suitable  instrument  for  measuring 
maximum  k.v.a.  has  been  available,  and  cousecpiently  it  is  necessary 
to  take  the  maximum  kilowatts  averaged  over  half  an  hour  and  deduce 
therefrom  the  maximum  k.v.a.  from  the  pt)wer  factor  ob.served  dining 
heavy  loads.  This  system  is  obviously  unsatisfactory  if  a  suitable 
maximum  k.v.a.  or  nuvximum  cin-rent  measuring  instrument  is  avaihible. 
The  standard  frequency  for  N(>w  Zealand  is  50  cycles.  It  appears  that 
there  are  four  syatcms.of  charging  in  vogue,  viz.,  rate  A,  a  fixed  rate  for 
domestic  and  farm  service  ;  rate  B.  a  twt)-ral(>  systen\  for  donu-st it- 
purposes  ;  rate  (',  nu-ter  rate  for  general  iiurposes  ;  and  rate  D.  nuvxi- 
mum demand  for  general  juirposes.  Of  the  wholesale  rates  the  most 
popular  is  rate  D  based  on  inaxin>um  k.v.a.  demand,  and  a  large  number 
of  consumers  will  adopt  this  rate  in  (he  Canterbury  and  Waikato  districts. 


Electricity  Supply. 

An  inquiry  has  been  held  at  Mansfield  into  the  application  by- 
the  Corporation  for  sanction  to  borrow  £1,800  for  the  purchase  of  aa 
electric  tipping  wagon. 

The  London  district  Committee  of  the  Electrical  Teades'iUnion 
has  instructed  its  members  to  refuse  to  connect  up  work  car  ried  out  by- 
non-union  labour. 

Owing  to  the  breakdown  of  a  generating  set  at  Llandudno  electricity 
works  consumers  have  been  asked  to  reduce  their  consumption.  Nego- 
tiations are  proceechng  with  the  North  Wales  Power  and  Traction  Com- 
pany for  a  bulk  supply,  and  in  order  to  facilitate  matters  the  Urban. 
Councils  of  Llandudno  and  Colwyn  Bay  have  asked  for  power  to  borrow 
money  for  the  erection  of  the  overhead  transmission  line  from  the 
company's  power  station  to  the  two  towns.  The  line  will,  it  ishoped,. 
be  the  main  transmission  line  for  North  Wales. 

In  the  Return  recently  published  by  the  London  County  Council! 
interesting  statistics  relating  to  the  position  of  electric  supply 
undertakings  in  the  London  and  the  Extra-London  areas  are 
given.  For  local  authorities  the  figures  relate  to  the  j'ear  ended  March 
31,  1918,  and  for  sujjply  companies  to  Dec.  31,  1917.  The  figures  re- 
lating to  tariffs  and  revenue  are  out  of  date,  but  there  is  much  interesting 
information  as  to  the  authorised  distributors,  date  of  obtaining  powers 
(including  a  list  of  those  having  authority  to  supply  in  bulk),  date  of 
commencement  of  supply  and  extent  of  area,  population  and  assessable 
value,  details  of  plant  capacity  and  output,  total  connections,  number 
of  consumers,  units  sold,  analyses  of  capital  expended,  working  expenses, 
revenue,  &c.  Curves  show  the  units  sold  by  companies  and  local  authori- 
ties from  1898  to  date  of  Return,  the  load  factor,  and  the  average  prices  ob- 
tained for  private  supply.  There  are  also  two  good  maps  showing  the 
supply  areas  of  the  various  undertakings,  and  there  are  usefal  notes^as 
to  purchase  rights,  the  transfer  of  provisional  orders  and  other  matters. 

From  the  Return  we  see  that  the  total  plant  cajmcity  of  the  London. 
boroughs  (excluding  transformers  and  motor  generators  used  for  bulk 
supply,  was  131,766  kw.,  the  maximum  load  86,596  kw.,  and  the  total 
number  of  consumers  was  57,324  (including  11,006  in  Marylebone),  the 
total  connections  being  243,583  kw.  For  the  companies  the  correspond- 
ing figures  were  218,715  kw.,  125,493  kw.,  118,836  consumers  (14,658 
of  City  of  London,  27,998  of  County  of  London,  16,308  of  Metropolitan 
and  11,813  of  Westminster  Companies),  and  377,700  kw.  In  the  extra- 
London  area  the  plant  capacity  of  the  local  authorities  was  72,086  kw., 
the  maximum  load  45,969  kw.,  consumers  numbered  62,266  (including 
7,460  in  Wimbledon,  6,174  in  Ealing,  5,992  in  Croydon,  and  5,555  in. 
Ilford),  and  the  total  connections  were  139,822  kw.  The  totals  of  the 
companies  are  not  comi^lete  but  the  capacity  is  returned  at  12,614  kw., 
maximum  load  13,381  kw.,  consumers  25,414  and  the  total  connections 
52,265  kw.  The  London  Borough  Councils  sold  198,194,693  units,  of 
which  153,246,950  were  for  power  and  heat ;  the  London  Companies 
sold  253,790,270  units,  including  166,669,499  for  power  and  heat.  The 
average  load  factor  of  the  London  Councils  was  28-5  and  of  the  companies 
21-5  per  cent.  In  the  extra-Ijondon  area  the  local  authorities  sold 
110,548,900  and  the  companies  65,078,748  units,  but  sei^arate  figures  for- 
power  supply  are  not  given. 


Electric  Traction. 

There  was  a  cessation  of  work  on  Saturday  last  on  the  part  of  the 
skilled  men  employed  by  the  Sunderland  Electricity  and  Highways 
Departments  on  account  of  the  refusal  of  the  Council  to  grant  them 
seven  days'  annual  holiday  with  pay.     About  500  men  will  be  affected. 

During  the  year  ended  March  25,  the  Sheffield  tramways  depart- 
ment carried  151,667,534  passengers,  compai-cd  with  163.799,188  the 
])revious  year,  but  the  revenue  was  £8?4,268,  against  £653.325.  The 
l)ercentage  of  working  expenses  to  income  was  82  i)er  cent.,  against  76 
in  1919,  and  60  in  1916.  The  total  working  expenses  of  the  tramways 
.section  were  £679,127  and  gross  profits  £159.018.  After  nu'eting  rejiay- 
ment  of  loans,  interest,  &c.,  the  balance  is  £57,412,  adecreaseof  £5,805. 

A  further  iiicrease  of  fares  is  recomnuMided  by  the  M.vnch ester  Tram- 
ways Committee.  A  revised  scale  of  charges  was  adopted  on  July  4  last, 
but  as  the  undertaKuig  is  still  losing  money  it  is  pniposed  to  reduce  the 
length  of  the  penny  stages  from  l.V  to  1  j  miles  and  to  make  other  charges^ 

In  a  statenunt  prepared  by  the  general  manager  (Mr.  J.  M.  McElroy) 
it  is  iiointed  out  that  from  April  1  to  June  29  there  wa-^  an  actual  loss 
of  £i(>,4S5  (without  renewals  fund  or  the  jtayment  to  the  City  Fund), 
and  lie  estimatrs  that  on  the  present  basis  of  fares  from  June  30,  1920, 
to  March  31.  1921,  there  would  be  an  income  of  £1,382,800,  and  an 
('xpenditure  of  £1.310.308.  leaving  £72.494.  but  from  this  must  be 
deducted  £lt>,485,  the  deficit  from  April  1  to  June  29.  and  the  net  financial 
results  for  the  year  would,  therefoi-e,  be  as  follows  :  Amount  required  for 
City  Fund.  £lb").260:  ])rovisi<m  for  ivnewals.  £24ti.600  ;  a  total  of 
£3til.8(U).  Towards  this  oidy  £5(>.(i09  is  available,  showing  a  deficit 
for  the  year  of  £305,851.  l^vcn  should  the  new  projtosals  Ik^  adopted, 
tile  sununcr  months,  which  form  the  best  i>art  of  the  year  for  traffic,  will 
have  gone.  It  is  estimated,  therefon>.  that  fmm  June  30  to  Sept.  30,. 
the  receipts,  with  the  existing  fares,  will  be  £461, .VIO.  and  from  Oct.  I 
to  March  31,  at  IJ  miles  for  a  jHMmy.  £1.051.625.  These  suras,  with 
miscellaneous  revenue  (£7.800).  give  a  total  (4  £1,520,925,  against  aa- 
expenditure  of  £1.311,000.  Deducting  the  deficit  of  £16,485  from 
April  1  to  .lunc  29  the  available  surplus  would  Ix-  £193,440,  which  would 
Ik>  considerably  short  of  the  anuiunt  reiiuired  to  meet  the  paynuMit  to  the 
City  Fund  and  to  nuvke  provision  for  renewals.  I'nless  vages  and  other- 
costs  are  further  incn-ivsed.  the  fares  on  the  basis  of  1}  miles  for  a  pennyfof 
a  whole  year  ought  to  be  sufficient  to  provide  the  necessary  revenue. 
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Miscellaneous. 

An  announcement  has  teen  m.ade  by  Mr.  ('has.  M.  Schwab,  chairman 
of  the  Bethlehem  Steel  Comjiany  (Pa.,  U.S.A.)  that  hi.s  company  has 
perfected  a  new  two-cyclk  .makine  Diesel  Engine  which  produces  the 
same  horse-power  as  a  four-cycle  engine  twice  its  size,  and  effects  a  saving 
of  two-thirds  of  the  fuel  expense  as  compared  with  a  steam-driven  oil- 
fired  vessel.  It  is  rejjresented  as  a  greater  advance  over  oil-burning 
steamships  than  is  the  latter  over  coal-fired  steamships. 

We  learn  with  pleasure  that  the  dispute  regarding  the  Wages  of 
WiRELES-S  Operatorm  at  sea  has  now  been  settled.  The  men  demanded 
an  increase  of  wages  177  per  cent,  over  pre-war  rates,  and  the  result  of 
the  settlement  is  the  granting  of  an  average  increase  of  156  per  cent. 
The  question  of  e.xaminations  which  the  wireless  companies  desired  to 
institute  has  been  waived,  the  association  contending  that  the  three 
examinations  required  by  the  Government  were  sufficient  to  secure 
efficiency. 

Though  the  pre-war  activities  of  the  wireless  telegraph  amateur 
have  been  restricted  by  the  Postmaster-General's  regulations  the  growth 
of  amateur  wireless  clubs  has  greatly  increased.  There  are  now  41  clubs 
in  the  United  Kingdom  with  a  membership  of  over  1,500,  and  the  Post 
Office  authorities  are  receiving  fresh  applications  for  licences  every  day. 
The  restrictions  on  amateur  installations  are  imposed  in  order  to  obviate 
interference  with  Government  stations.  In  certain  cases  special  per- 
mission is  granted  for  the  use  of  the  thermionic  valve  for  the  reception 
of  signals. 

Institution  Notes. 

The  Council  of  the  Physical  Society  announces  that,  as  a  result  of 
replies  received  in  response  to  a  questionnaire  recently  circulated  with 
reference  to  time  of  science  meetings,  it  has  arranged  to  hold  meetings 
during  the  coming  session  at  5  p.m.  on  the  second  and  fourth  Fridays  of 
the  month. 

The  Birmingham  Electric  Club  commences  its  winter  session  on  the 
11th  inst.,  when  Mr.  R.  Gregory  will  read  a  Paper  on  "  Some  Considera- 
tions in  regard  to  Low-Tension  Switchgear."  The  meetings  are  held  on 
the  seccmd  Saturday  in  each  month,  at  the  Grand  Hotel,  Colmore  Row, 
at  7  o'clock. 

A  report  issued  by  the  British  Engineering  Standarus  Association 
deals  with  the  standardisation  of  test  pieces  for  the  notched  bar  test, 
now  so  widely  coming  into  use.  The  report  commences  with  a  short 
description  of  the  usual  methods  adopted  for  fracturing  the  test  piece, 
useful  notes  and  data  being  given  of  the  principal  machines  used  in  these 
tests.  The  actual  form  of  notch  is  dealt  with  and  this  is  followed  by  the 
dimensions  recommended  for  the  British  standard  test  pieces  and  for 
subsidiary  standard  test  pieces  of  smaller  cross-section  for  use  when  the 
former  cannot  conveniently  be  obtained.  The  report  concludes  with  a 
valuable  series  of  jjlates  illustrating  to  scale  the  various  test  pieces  dealt 
M'ith,  the  direction  and  point  of  impact  of  the  pendulum  or  falling  weight 
of  the  testing  machine  and  grips  for  holding  the  test  pieces.  The  report 
can  be  obtained  from  the  Secretary  of  the  B.E.S.A.,  28,  Victoria-street, 
S.W.I,  price  Is.  2d.  post  free. 

Imperial  and  Foreign  Notes. 

Blackall  (Queensland)  Council  has  deci<led  to  erect  an  electric  supply 
station  and  a  contract  has  been  placed  for  a  70-h.p.  Kynoch  suction 
gas  engine,  a  40 -kw.  generator,  a  storage  battery  and  distribution  cables 

It  is  announced  that  Rai  Badahur  Ganga  Ram  has  obtained  from  the 
Government  a  lease  of  about  50,000  acres  of  land  on  the  lower  Bari  Doab 
canal  of  the  Punjab  for  the  erection  of  hydro-electric  plant  for  irrigation 
purposes. 

Electric  power  has  recently  been  installed  at  Bang^vlore  (India) 
water  supply  pumping  station  and  current  is  taken  from  the  Cauvery 
Falls  power  undertaking.  The  new  plant  cost  R.  75,000,  but  it  is 
stated  that  it  saves  R.  400  per  day. 

The  "  Industrial  Australian  "  announces  that  the  Australian  Common- 
wealth Postmaster-General  (Mr.  Wise)  is  prepared  to  grant  concessions 
for  country  telephone  systems.  In  cases  where  the  proposed 
system  is  estimated  to  yield  within  seven  years  revenue  equal  to  the  cost 
of  operation  plus  10  per  cent,  of  the  capital  outlay,  the  Government  will 
provide  for  75  per  cent,  of  any  deficit  during  the  first  seven  years. 

H.M.  Commissioner  in  the  Baltic  States  reports  that  150  miles  of  good 
light  field  telephone  wire  are  required  in  Lithuania. 

We  learn  from  "  Engineering  "  that  the  French  Railway  Commissions, 
which  have  been  studying  the  subject  of  railway  electrification  for  over 
two  years,  estimate  that  the  total  cost  of  the  electrification  of  the 
Orleans  system  will  amount  to  700  millions  of  francs,  of  tlio  Paris. 
Lyons  and  Mediterranean  lines  1.190  millions  of  francs,  and  of  the  Midi 
(Southern  Company's  system)  740  millions  of  francs.  The  three  railway 
systems  which  cover  about  8,000  kilometres  (4,800  miles)  can  be  elec- 
trified for  a  total  outlay  of  £107,1)00,000. 

According  to  an  American  electric  railway  authority  the  coal  used  by 
the  United  States  Railways  in  1918  was  175,000,000  tons,  and  ho 
calculates  that  if  all  the  steam  lines  were  converted  to  electric  traction, 
using  power  generated  by  large  steam  generating  stations  only  53,500,000 
tons  of  coal  would  be  required,  so  that  railway  electrification  would  save 
122,500,000  tons  of  coal  a  year.  The  estimate  is  based  on  the  assumption 
that  the  ton-miles  worked  on  the  U.S.  railways  are  1,215,000  millions. 
There  would  also  be  a  large  saving  on  nonrevenue-producing  haulage, 
opening  up  the  possibility  of  a  20  per  cent,  increase  in  re  venue -produc- 
ing tonnage  without  additional  expense  by  the  elimination  of  tenders,  &c. 


Tenders  In'vited  and  Accepted. 

Man<  iiestek  Tramways  Committee  require  tendc-ra  by  .Sept.  14  for 
steel  girder  tram  rails  and  Br>ecial  track  work.  Specifications  from  the 
General  Manager,  .55,  Piccadilly,  Manchester. 

Tenders  are  required  by  Sept.  13  for  six  months'  sufjply  of  electrical 
goods,  &c.,  to  the  Cheshire  County  A.sylcm,  Parkside,  Macclesfield. 
Forms  of  tender  from  the  Clerk. 

Tenders  are  invited  (by  Sept.  20)  for  steam,  exhaust,  circulating  water 
and  other  pipcjs  work  at  Ipswich  Corporation  electricity  works.  Speci- 
fications from  Mr.  F.  Ayton,  Chief  Engineer  and  JIanager. 

LocHGELLY  Coq>oration  require  tenders  by  Sept.  11  for  electrical 
installation  work  in  connection  with  the  erection  of  66  and  40  houses. 
Specifications  from  the  Town  House,  Lochgelly. 

Croydon  Corporation  invite  tenders  for  the  supply  and  installation 
of  a  aew  feeder  cable  for  the  tramways  department.  Specifications  from 
the  Tramways  Manager,  and  tenders  to  the  town  clerk  (Mr.  J.  N. 
Newnham)  by  11  a.m.  Sept.  8. 

Bradford  Corporation  invite  tenders  for  the  supply  and  erection  of 
Boiler  House  Equipment,  including  Buildings,  Water-tube  Boilers, 
Economisers,  Induced  Draught  Plant,  Feed  Pumps.  Specifications  from 
city  electrical  engineer,  Mr.  T.  Roles,  and  tenders  to  the  town  clerk,  by 
Sept.  9. 

The  Municipal  Board  of  Agra  (India)  require  tenders  for  four  Dieae 
engines  and  h.t.  alternators,  h.t.  and  l.t.  switchgear,  transformers  and 
sub-station  equipment  ;  15  miles  of  underground  h.t.  cables,  28  mills 
of  overhead  l.t.  mains,  &c.  Specifications  from  Messrs.  Handcock  & 
Dykes,  11,  Victoria-street,  S.W.  1,  to  whom  tenders  by  Oct.  22 


The  following  tenders  have  been  accepted  by  the  Marylebone  (London) 
Borough  Council :  Alton  &  Company,  boiler  and  high-pressure  steam 
piping,  £7,737  ;  Whcssoe  Foundry  &  Engineering  Company,  two  boiler 
feed  tanks,  and  two  hot  well  tanks,  £3,133. 

The  New  Zealand  Government  have  accepted  the  tender  of  the 
English  Electric  Company  for  the  conversion  of  the  Arthurs  Pass  section 
of  the  main  line  railway.  The  section  includes  a  tunnel  of  o\  miles  in 
length,  and  the  steepest  gradient  is  one  in  thirty. 

Personal  and  Appointments. 

Mr.  Alex.  Spencer  has  been  elected  a  director  of  Viikers,  LmiTED» 
to  fill  the  position  recently  vacated  by  ilr.  F.  Dudley  Docker. 

The  Right  Hon.  W.  C.  Bridgeman,  MP.,  has  been  appointed  Secretary 
of   Mines,   and  Major   Sir    Philip    Lloyd-Graeme,    K.B.E.,  M.C.,  M.P. 
mentary  Secretary  to  the  Board  of  Trade. 

Darwen  Electricity  Committee  recommend  that  the  salary  of  the 
borough  electrical  engineer  (Mr.  F.  M.  Fletcher)  be  increased  from  £430 
to  500  per  year. 

Mr.  Lascelles  Parrington,  A.M.I.E.E.,  Collins  House,  360-366,  Collins- 
street,  Melbourne,  has  been  appointed  sole  agent  in  Australia  for  Wild- 
Barfield  electric  furnaces. 

ColneCorporativm  have  appointed  Mr.  J.  Thompson,  borough  electrical 
engineer,  as  manager  of  the  tramways  in  succession  to  Mr.  Richardson. 
Mr.  Thompson  wiUeombine  the  two  positions,  at  a  salary-  of  £700  a  year^ 

We  learn  that  Ipsnvich  Corporation  has  now  decided  to  increase  the 
salary  of  the  boinugh  electrical  engineer  and  tramways  manager,  Mr. 
F.  Ayton,  from  £»50  to  £1,000.  We  referred  to  this  matter  in  a  recent 
issue  and  we  welcome  the  changed  attitude  of  the  Corporation. 
"The  Rt.  Hon.  G.  H.  Robe^-ts.  M.P.,  has  joined  the  board  of  Messrs. 
Scholey  «&  Company,  Ltd.,  electrical  and  mechanica^  engineers,  of  56, 
Victoria-street,  S.W. 

Mr.  S.  L.  Pearce,  manager  of  the  Manchester  Corporation  Electricity 
Dept.,  and  Aid.  Dagnall.  chairman  of  the  Electricity  Committee,  are 
about  to  set  out  on  a  tour  of  the  United  States  and  Canada,  in  order  ta 
inspect  typical  electricity  supply  works,  &c. 

A. silver  salver  has  been  presented  to  Mr.  William  CJ.  Turner.  A.M.I.  E.E.. 
chief  assistant  engineer  to  the  Newcastle  &   District   Electric  Lighting. 
Company,  Ltd..  by  the  otticials  and  staff  upon  the  occasion  of  his  leaving 
the  company  after  15  years  service  to  take  up  the  position  of  borough 
electrical  engineer  to  Southampton  Cor;>oration. 

Out  of  129  applicants.  Mr.  G.  Douglas  Coe.  assistant  electrical  engineer 
at  Bhu'kburn  electricity  works,  hivs  been  appointed  borough  electrical 
engineer  of  Wivxham.  He  has  been  with  the  Blackburn  Corporation 
lt>  yeai-s,  and  served  through  the  war  with  the  R.G.A.,  securing  the  rank 
of  Major.     Mr.  Coe  commences  his  new  duties  on  Oct.  1. 

Bankruptcies  and  Liiqnidations. 

A  meeting  of  the  crt>ditoi-s  of  the  Commea-ial  Ekvtriial  Accessories 
Company,  Ltd.,  will  be  held  at  the  Hall  of  the  Institute  of  Chartered 
Accountants.  Moorgate-place.  E.C.  2,  on  the  10th  inst.,  at  12.30. 

The  statement  of  affairs  submitted  at  the  meeting  of  creditoi^  of 
Arthur  Kershaw  and  Ch.\s.  Herbert  Wood,  electrical  engineers, 
9.  Bradford- road,  Dewsbury.  last  week,  showed  gross  liabilities  £4.521, 
of  which  £4,484  was  expected  to  rank  for  dividend.  Assets  are  estimated 
at  £2.828.  Mr.  Kershaw  started  the  business  in  April.  1919,  and  Mr. 
Wood  Ivcame  a  partner  in  the  following  month.  The  trading  account 
for  the  year  ended  March  last  gave  the  turnover  as  £4,674  and  the  loss  on 
trading"  as  £833.  Unsecured  creditors  include  52  claims  for  cables, 
lamps,"  conduits,  &c..  amounting  to  £3,281.  Mr.  Chas.  Turner,  C.A., 
Sheffield,  was  appointed  trustee^  with  a  committee  of  inspection. 
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Companies'  Reports,  &c. 

BENN   BROTHERS,  LTD. 

The  24th  annual  general  meeting  was  held  at  tlie  offices  of  the  company 
on  Friday  last,  Sir  John  Benn,  Bart.,  D.L.,  J.P.,  L.C.C.,  presiding. 

In  moving  the  adoption  of  the  report  and  accounts,  the  chairman  con- 
gratulated the  shareholders  on  the  strong  position  of  the  company  and 
the  continued  growth  of  the  business.  It  was  a  remarkable  tribute  to  the 
skill  and  energy  of  their  most  efficient  staff  to  be  able  to  report  that  their 
revenues  from  advertisements  and  subscriptions  had  risen  during  the 
year  by  some  £70,000.  Almost  the  whole  of  that  large  sum  had  been 
absorbed  in  increased  expenditure,  the  greater  part  of  it  going  directly 
to  the  printers  and  paper  makers.  Personally  he  did  not  complain  of. 
the  increases  which  had  taken  place  in  the  wages  of  printers'  operatives 
Having  regard  to  the  exceptional  skill  necessitated  in  the  art  and  prac- 
tice of  printing,  he  still  thought  that  many  members  of  that  craft  cou'd 
not  be  regarded  as  overpaid.  Indeed,  if  the  present  level  of  wages  for 
unskilled  labour  was  to  be  regarded  as  permanent,  there  would,  in  his 
judgment,  be  a  need  for  a  further  advance  in  the  rates  paid  to  several 
classes  of  their  workers.  Since  the  war  began  their  pi'inting  charges  had 
increased  nearly  two-and-a-half  times,  while  payments  to  their  share- 
holders had  remained  stationary.  If  they  were  successful  in  still  further 
building  up  their  revenues,  they  hoped  to  be  able  to  do  better  both  for 
their  shareholders  and  for  their  workpeople,  but  on  those  figures  it  was 
surely  the  turn  of  the  shareholders  to  claim  that  they  might  enjoy  the 
next  advance  that  might  be  possible.  They  were  paying  a  dividend 
which  was  twice  as  large  as  the  return  obtainable  from  British  Govern- 
ment stock,  but  it  could  not  be  pretended  that  that  was  adequate,  having 
regard  to  the  risks  associated  with  a  business  whose  chief  asset  was  that 
intangible  thing  known  as  "  goodwill."  Printing  wages  had  leapt  ahead, 
and  so  had  printers'  prices,  and  printers'  j^rofits  had  kept  well  up  in  the 
race.  He  thought  that  master  printers  should  now  reconsider  their 
position  with  a  view  to  seeing  how  far  they  could  secure  the  profits  they 
■desired  out  of  increased  turnover  rather  than  out  of  higher  prices.  The 
well-being  of  this  country  depended  upon  cheap  printing,  and  there  was  a 
vast  mass  of  new  thought  and  information  which  was  now,  alas  !  denied 
to  the  public  by  reason  of  the  prohibitive  level  of  present  printing  prices. 
Then  again,  the  question  of  paper  had  caused  the  directors  no  little 
anxiety.  Unlike  printing,  paj^er  was  an  international  problem,  and 
there  could  be  little  hope  of  easement  until  the  world  generally  settled 
down  to  work.  They  had,  he  thought,  seen  the  end  of  profiteering  by 
outside  speculators,  but  they  were  still  faced  with  the  unfortunate  deter- 
mination of  many  of  the  largest  mill  projirietors  to  take  full  advantage 
of  the  present  shortage.  The  directors  were  basing  their  calculations  for 
the  current  year  upon  their  belief  that  the  present  position  could  not  last. 
Intrinsic  Strength  of  British  Trade. 

Publishing  as  they  did  a  dozen  representative  journals,  touching  every 
■corner  of  British  industry,  their  business  constituted  a  very  reliable 
barometer  of  the  state  of  trade  generally.  There  were  happening  to-day 
a  score  of  things  any  of  which  in  normal  times  would  have  been  regarded 
as  fatal  to  our  commercial  position.  After  referring  to  the  signs  of 
unrest  at  home  and  abroad,  Sir  John  said  that  notwithstanding  all  these 
disquieting  portents,  he  had  to  report  that  the  company's  business  was 
now  four  times  as  large  as  it  was  before  the  war,  and  if  their  claim  to  be  a 
barometer  of  trade  as  a  whole  was  good,  he  thought  they  might  well  take 
courage.  As  trade  paper  proprietors  they  could  claim  to  have  done 
their  share  in  building  up  that  great  position,  and  if  only  they  all  con- 
tinued, both  labour  and  capital,  employers  and  employed,  to  keep  their 
heads  and  do  their  best,  he  for  one  had  no  fear  of  the  future. 
The  Trade  Press  as  a  National  Asset. 

"Passing  from  what  I  may  call  the  selfish  side  of  my  task,"  the 
Chairman  said,  "  may  I  invite  you  to  extend  your  purview  to  the  place 
of  the  trade  and  technical  press  in  our  hational  welfare  ?  When  the 
Great  War  came  ujjon  us  it  seemed  for  a  time,  as  if  the  trade  paper  was  no 
longer  wanted.  The  relentless  hand  of  war  closed  our  factories  and 
scattered  our  craftsmen.  Why  advertise  ?  Why  trouble  about  trade  ? 
But  far-seeing  business  men  wisely  kejjt  their  flags  flying  or  their  sign- 
boards swinging.  They  recognised  that  the  only  thing  which  could 
save  the  country  after  a  devastating  war  was  the  well-equipped  and 
uji-to-date  worksho])— with  increased  i)roducti()n— and  so  the  trade 
press  became,  in  a  sense,  the  arsenal  of  the  munitions  of  peace.  Little  is 
heard  among  millions  of  consumers  of  those  trade  and  technical  papers. 
We  do  not  hajjiien  to  live  on  head  lines  or  sensational  articles,  but  we  do 
])rovide  a  stoiehuuse  for  the  best  brains  and  hands  of  the  arts  and  crafts. 
In  our  ])afcs  the  able  scientist  can  get  a  hearing,  and  the  clever  designer 
or  inventor,  or  tlie  man  with  an  idea,  an  early  reward  for  his  talents. 
Such  mundane  tilings  as  business  and  workshop  management,  efficient 
accountancy  and  a  1  liousand  other  tojiics,  are  discussed  in  oui'^ages,  and 
still  our  industrial  public  '  ask  for  more.'  This  is,  I  think  tJie  best  eVidence 
of  our  claim  to  be  classed  as  a  national  asset." 

Shareholder  Emi'loyees. 

'It  is  with  great  pleasure  I  call  your  attention  to  the  aratifving 
resixinse  made  by  the  staff  to  the  ofl:er  of  the  directors  whereby  they 
are  enabled  to  become  shareholders  in  the  comi)any.  We  hope  to  see  this 
movement  grow  still  further,  and  indeed  I  should"  be  glad  if  a  large  pro- 
])ortion  of  the  additional  capital  wliich  you  will  presently  be  asked  to 
authorise  fouiul  its  way  into  Die  hands  of  those  who  serve  us  so  well  and 
80  loyally.  We  ask  our  employees  to  join  us  a*:  shareholders^on  level 
terms  with  ourselves."  Sir  .John  coui'luded  by  moving  the  adoption  of 
the  reports  and  accounts  and  the  paynu-nt  of  a  dividend  at  the  rate  of 
£15  ])er  cent,  per  annum,  less  tax.  Tlu>  motion  having  been  seconded 
and  carried  at  a  subsequent  extraordinary  general  nH<eting  a  resolution  was 
jiassed  increasing  tlie  capital  of  the  company  from  £100.0(10  to  £loO.OOO. 


Forty  Years  A^o. 

(The  Electrician,  September  4,  1880.) 

Personal. — Mr.  Jamieson,  of  the  Eastern  Company's  electrical  staff, 
has,  we  understand,  accepted  an  educational  appomtment  in  Glasgow 
[The  author  of  the  well-known  pocket  book. — Ed.  E.]. 

Dr.  G.  W.  Siemens.— The  "Universal  Engineer"  (Manchester)  has 
published  a  biographical  notice  of  C.  W.  Siemens,  D.C.L.,  LL.D.,  F.R.S., 
in  which  contributions  to  science  of  this  hard-working  physicist  are 
referred  to  with  due  appreciation. 

Another  Telephone  Outrage. — Jones  (telephoning  wife)  :  "  My 
dear,  Mr.  Skid  will  be  with  us  at  dinner  to-day."  (To  Skid) — "  Now, 
Skid,  you  can  converse  with  my  wife  through  the  telephone,  if  j'ou  wish." 
Mr.  Skid  approaches  the  instrument,  when  both  hear  very  distinctly  :  — 
"  You  tell  old  Skid  that  we  don't  keep  a  hotel  on  washdays."  Mr.  Skid 
dined  at  a  restaurant. — "  The  Operator." 

Gas  Carbon  for  Electrodes. — It  is  not  generally  known  that  the 
first  to  find  out  the  exceptional  advantages  of  carbon  cut  from  the  retorts 
of  a  gasworks  in  producing  the  electric  light  was  Mr.  Golding  Bird.  In  a 
letter  to  the  "  Philosophical  Magazine  "  for  January,  1838,  describing 
his  new  induction  coil,  he  expressly  states  that  he  gets  the  most  brilliant 
sparks  from  electrodes  of  this  material. 


Benn  Brothers  Journals. 

Some  Features  of  the  Current  Issues. 

"Aeronautics": — "Liners  and  Aircraft";  "A  Suggestion"; 
"  Captain  Geoffrey  de  Haviland  (with  portrait)  "  ;  and  "  Screw  Pro- 
pellers," by  M.  A.  S.  Riach. 

"  The  Cabinet  Maker  "  : — "  Colour  and  Form  :  The  Sense  of  Touch  "  ; 
"  Cane  Furniture  for  a  Club  "  ;  and  "  The  Trade  Press  and  the  National 
Welfare." 

"  The  Chemical  Age  "  : — "  Possible  Sources  of  Home-Produced  Motor 
Spirit,"  by  E.  de  Barry  Bamett,  B.Sc,  F.I.C.  ;  "  Silica  Glass  "  ;  and 
concluding  Reports  of  the  British  Association  Meeting  at  Cardiff. 

"  The  Fruit-Grower  "  : — "  Intensive  Cultivation,"  by  Prof.  F.  Keeble; 
"  Laying  Out  a  Rose  Garden  "  ;   and  "  Railway  Charges  and  Service." 

"  Gas  World"  : — Special  Section  dealing  with  By-Product  Coking; 
Presidential  Address  before  the  North  British  Association  of  Gas 
Managers  ;   Valuation  of  Scottish  Gas  Works. 

"  Hardware  Trade  Journal."  : — "  Casting  Temperatures  in  the  Brass- 
foundry  "  ;  "  Export  Field  for  Leather  Goods  "  ;  and  "  The  Design  of 
Fire  Grates." 

"  Ways  and  Means  "  : — "  Effects  on  Output  of  a  Change  in  Hours  of 
Work"  (II.),  by  Dr.  H.  M.  Vernon  (Investigator  to  the  Industrial 
Research  Board)  ;  "  Officials  and  Reaction  in  China,"  by  the  well-known 
authority,  Richard  Oliver ;  and  "  British  Trade  with  Bulgaria,"  by 
Miss  E.  Chivers  Davies. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Aug.  31. 
Inc.  Dec. 


—  £10     0 

—  id. 


id. 


Copper —  Price. 

Best  selected per  ton  £107     0     0 

Electro  Wirebars £117     0     0 

H.C.  wire  basis per  lb.  1b.     i^^d. 

Sheet „  Is.     5|d. 

Phosphor-bronze  Wire — 

Phcspbor-bronze 

wire, basis  „  Is.  9^d. 

Brass  60/40— 

Rod,  basis      ,  Os.  lOfd.                 —               — 

Sheet,  basis  „  Is.  4^d.                   —              — 

Wire,  basis    „  Is.  3^d.                   —              — 

Iron— 

Cleveland  Warrants     per  ton  £11   10     0                —              — 

Galvanised      steel 

wire,  basis  8  SWG          „  £51     0     0               —               - 
Lead  Pig  — 

English £3S  10     0             —              — 

Foreign  or  Colonial           „  3G  10     0           10s.  Od.       — 

Tin— Ingot  ,  273    0     0       £o     0     0          — 

Wire, basis    perlb.  0     3     oj^           |d.             — 


Copper  Sulphate. — Per  ton  £41. 
Boric    Acid  (Crystals) — Per    ton 

£74. 
SodiitmBichromnte. — Per  lb.  Is.  7d. 
Sodium  Chlorate.— Pot  lb.  5Jd. 


Salammoniac. — Per  cwt.  1  lOs.-lOSs. 
Sulphur  (Flowers).— Ton  £18  5s. 
„      (Roll  Brimstone). — Per  ton 
£18  5s. 
8%Uphuric    Acid    (Pvrites,  163'0.— 
Per  ton.  £8  Ss.  9d. 
Rubbrr.  —  r:\ra.  fine.  Is.  0]d. ;  plantation  1st.  latex.  Is.  0]d.  per  lb. 
iSAcZiac— T.N.  Orange,  G75s. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables,  Ltd 
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Notes. 


Glasgow  Electricity  Supply. 

With  the  official  opening  of  the  new  Dahnarnock  station  of 
the  Glasgow  Corporation  the  era  of  capital  stations  may  be 
.said  to  liave  been  inaugurated.  It  is  only  fair  to  add  that  this 
is  more  by  chance  than  by  design.  For  the  site  on  which  this 
station  is  built  was  purchased  by  the  Corporation  as  long  ago 
as  1910,  and  had  it  not  been  for  the  war  the  plant  installed 
would  doubtless  have  been  in  fall  operation  ere  now.  Dal- 
marnock also  falls  short  of  our  idea  of  a  capital  station  in 
another  way.  It  was  originally  designed,  and  for  the  present 
will  be  used  for  the  supply  of  one  municipal  area.  This,  how- 
ever, is  not  likely  to  be  more  than  temporary,  and  before  long 
we  shall  no  doubt  be  seeing  it  playing  its  part  in  adequately 
supplying  the  electrical  needs  of  the  district.  This  it  is  well 
cpialified  to  do.  As  will  be  seen  from  the  detailed  description 
which  we  gi\'e  on  another  ])age  of  this  issue,  the  lay-out  is 
modern  ;  ample  provision  has  been  made  for  coal  and  water 
supply,  the  generating  units  will  be  of  a  rating  of  25,000  h.p., 
and  the  ultimate  capacity  of  the  site  is  15/J,000  h.p. 


networks.  The  design  combines  simplicity  with  compactness 
and  utility  ;  factors  which  may  well  be  given  first  r»lace  in 
modern  power  station  practice.  The  Glasgow  Corporation 
are  to  be  congratulated  on  the  possession  of  such  a  station, 
and  upon  the  employment  of  engineers  with  enterimse  suffi- 
cient to  make  such  a  project  possible. 


Some  Interesting  Switchgear. 

The  two  most  striking  f(  atures  of  the  station,  however,  are 
the  arrangements  made  for  coal  storage,  and  the  switchgear 
employed.  A  storage  ground  with  a  capacity  of  75,000  tons 
is  provided  fully  equipped  witli  handling  gear  of  a  capacity 
of  100  tons  per  hour,  so  that  ample  insurance  against  stoppage 
of  supply  is  made,  whilst,  in  addition,  the  boiler  house  silos  are 
of  sufficient  capacity  to  hold  the  fuel  consumed  in  about  20 
hours.  The  switchgear  is  entirely  ironclad,  on  the  principle 
now^  made  familiar  by  Messrs.  Reyrolle  &  Company,  and, 
as  will  be  seen  from  the  illustrations  we  give  on  another  pai>e 
of  this  issue,  has  an  appearance  which  is  entirely  character- 
istic. It  is  interesting  to  follow  the  development  of  this 
class  of  apparatus  from  a  time  when  thin  metal  sheets  were 
used,  more  as  a  covering  than  a  ])rotection,  to  the  present 
time  when  boiler  plates  tested  under  pressure  are  employed 
to  resist  the  stresses  set  up  when  the  modern  switch  is  called 
upoil  to  deal  with  the  loads  now  occurring  on  our  extensive 


The  Threatened  Coal  Miners'  Strike. 

The  menace  of  a  coal  miners'  strike  is  now  very  real,  but. 
as  serious  efforts  are  being  made  to  effect  a  settlement,  we  are 
w^ithholding  our  comments  until  our  next  issue.  The  result 
of  a  strike  would  be  so  disastrous  to  every  trade  and  industrv 
that  we  hesitate  to  believe  in  a  stoppage  of  work  bv  the  miners. 
It  is  the  duty  of  everyone  to  refrain  from  doing  or  savins 
anything  that  would  aggravate  a  delicate  position  or  might 
prejudice  the  negotiations.  We  welcome,  therefore,  the 
letter  issued  by  Mr.  Peter  Ry lands,  president  of  the  Federa- 
tion of  British  Industries,  and  Sir  Allan  Smith,  M.P..  chair- 
nuin  of  the  National  Confederation  of  Emplovers'  Organisa- 
tions, condemning  the  suggestion  that  a  coal  strike  should  be 
met  by  employers  with  a  general  lock-out.  We  believe  this 
would  be  a  disastrous  ])olicy.  Threats  of  this  sort  do  much 
harm,  for  they  prejudice  negotiations  for  peace,  and  thev 
might  be  taken  as  a  declaration  of  a  general  war  between 
Capital  and  Labour. 


The  Electricians'  Lock-Out. 

A\'k  regret,  therefore,  that  the  efforts  made  to  ]^revent  the 
threatened  lock-out  of  the  members  of  the  Electrical  Trades 
Union  were  unsuccessful,  and  the  notices  given  bv  the  Engi- 
neering Employers'  Federation  took  el?ect  on  Mondav.  The 
dispute  arose  over  a  foreman  at  the  Penistone  works  of  Messrs. 
Cammell,  Laird  &  Company.  On  his  appointment  the  fore- 
man resigned  his  membership  of  the  E.T.U.,  and  the  latter 
then  attempted  to  coerce  him  and  his  employers  by  calling  a 
strike  which  lasted  over  seven  weeks.  The  strike  was  un- 
authorised at  first,  but  ultimately  the.  National  Executive 
of  the  E.T.U.  recognised  it,  and  issued  strike  pay.  thus  turning 
a  small  local  disjnite  into  a  national  at^air.  To  this  high- 
handed and  unjustifiable  action  the  Employer*"   Federation 
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responded  by  issuing  lock-out  notices,  and  unless  prompt  and 
effective  steps  are  taken  to  settle  the  matter  serious  loss  will 
be  caused  not  only  to  tlie  engineering  industry,  but  to  the 
country  as  a  whole.  There  are  some  3,000  firms  in  the  Em- 
ployers Federation,  and  about  10,000  or  11,000  of  the  55,000 
members  of  the  E.T.U.  will  be  directly  affected  at  once,  but 
as  electric  power  is  now  so  extensively  used  in  engineering 
works  it  is  estimated  that  over  500,000  other  engineering 
workers  will  also  be  involved,  while  if  the  lock-out  lasts  for 
any  length  of  time  1,500,000  men  will  be  directly  or  in- 
directly prejudiced.  Arrangements  have,  however,  been  made 
to  prevent  widespread  dislocation,  and  for  some  little  time 
to  come  all  the  works  will  be  kept  going  as  far  as  possible. 
The  E.T.U.  continues  its  militant  action,  and  has  called  out 
all  foremen  and  a])prentices  employed  by  the  federated 
engineering  firms.  In  addition,  threats  have  been  made  to 
bring  out  the  men  employed  on  the  electric  railway,  tram- 
way and  municipal  undertakings  as  a  counter-stroke  to  the 
lock-out.  There  is  clear  evidence  that  these  attempts 
to  widen  the  dispute  are  strongly  resented,  for  many  of  the 
men  have  already  resigned  membership  of  the  union,  and 
joined  other  trade  union  organisations. 


nient  to  and  retention  of  the  more  important  positions  in  any 
money-making  undertaking  depend  mainly  upon  personal 
qualities.  It  therefore  follows  that  the  introduction  of'scales. 
of  pay  and  other  levelling  devices  retard  the  adA^ancement 
of  the  better  qualified  men  without  doing  much  to  assist  those 
who  are  less  qualified.  The  best  that  can  be  done  in  such  cases 
is  to  fix  a  minimum  and  leave  the  rest  to  personal  effort. 


Action  of  Ministry  of  Labour. 

We  cannot  congratulate  the  Ministry  of  Labour  upon  the 
time  or  method  of  its  intervention.  It  should  have  inter- 
vened long  ago,  and  made  a  serious  effort  either  to  settle  or  to 
localise  the  dispute.  We  think  the  employers  are  fully 
justified  in  insisting  upon  their  right  to  appoint  whom  they 
please  as  foremen,  but  we  also  believe  that  their  ])osition  will 
not  be  prejudiced  by  the  proposal  of  the  Ministry  to  refer  the 
whole  dispute  to  a  Court  of  Inquiry  to  be  set  up  under  the 
Industrial  Courts  Act  of  1919.  This  is  the  first  time  the 
Minister  has,  upon  his  own  initiative,  acted  upon  the  powers 
given  him  by  this  Act,  and  it  would  be  interesting  to  see  the 
result  of  the  inquiry.  If  the  Act  is  to  be  of  any  use  in  labour 
troubles  surely  the  present  is  a  suitable  opportunity  to  test  it  ? 
Though  the  E.T.U.  has  undoubtedly  been  the  aggressor  we 
should  like,  in  view  of  the  wide  interests  involved,  and  the 
very  serious  menace  to  trade  and  industry,  to  give  the  new 
arbitration  machinery  an  opportunity  of  establishing  its  utility, 
and  of  becoming,  as  we  hope,  the  normal  method  of  settling 
industrial  disputes.  It  must  be  remembered  that  the  Court 
will  have  no  power  to  make  an  award  ;  it  can  only  investi- 
gate the  facts  and  make  recommendations,  which  would,  no 
doubt,  have  great  weight  with  both  parties  to  the  dispute. 

Payment  for  Experience. 

Following  on  some  criticism  we  recently  made  re- 
garding the  j)ayment  of  chief  engineers  of  municipal  electricity 
undertakings,  an  interesting  correspondence  has  been  taking 
place  in  our  columns  with  the  View  of  laying  down  rules  for  the 
salaries  of  the  engineering  officials  in  a  manufacturing  concern. 
"  Enquirer,"  in  reply  received  to  his  recpiest  for  information 
has,  however,  no  very  definite  answer,  niiiinly,  we  think, 
because  no  definite  answer  can  be  given.  It  is  doubtle=!S 
very  anomalous  that  because  such  officials  p(JBsess  no  trade 
organisation  they  have  received  little  increase  in  salary 
to  counteract  the  new  conditions,  and  that  there  is  an  increas- 
ing tendency.  esi)ecially  in  the  case  of  foremen,  for  the  re- 
muneration actually  to  fall  as  promotion  occurs.  Against  this, 
however,  must  be  placed  the  greater  security  in  position  in  the 
higher  ranks  and  the  possession  of  privileges  such  as  holidays, 
greater  freedom  from  control,  etc.  The  disease  is  evident, 
but  the  remedy  is  not  so  certain, thouga  we  feel  sure  it  does  not 
lie   in   Trades  Unionism  as   at   present  understood.     Ai)poiut- 


An   Unnecessary  Subsidy, 

Though  the  Electricity  Commissioners  have  made  progress- 
with  the  re-organisation  of  the  electric  supply  industry  and  the 
provisional  determinatign  of  electricity  districts,  their  task 
wall  be  by  no  means  ended  when  this  portion  of  their  work  is 
completed.  Complicated  questions  are  likely  to  arise  as  to 
which  are  the  most  suitable  of  the  existing  stations  to  be 
extended,  which  of  the  present  undertakers  are  to  be  per- 
mitted to  give  a  temporary  supply  to  the  urban  and  rural 
authorities  m  an  electricity  district  at  present  without  elec- 
tricity works,  and  w^ho  is  to  bear  the  cost  of  these  extensions 
of  plant  and  mains.  For  instance,  we  notice  that  Woolwich 
Borough  Council,  which  is  in  the  London  and  Home  Counties 
Ele'ctricity  District,  has  been  authorised  to  extend  its  plant 
from  10,000  kw.  to  25,000  kw.,  and  as  an  inducement  to  do  so, 
the  Commissioners  have  offered  "'  to  grant  maximum  periods 
for  the  repayment  of  loans,  and  to  permit  the  capitalisation  of 
interest  for  three  years,  which  ought  to  cover  the  time  taken, 
to  complete  the  proposed  extensions."  The  extension  is  to 
meet  the  needs  of  Woolwich  and  adjacent  areas.,  and  though 
we  do  not  question  the  wisdom  of  putting  down  additional 
plant,  we  think  that  the  proposal  to  suspend  the  payment  of 
interest  for  three  years  is  open  to  question.  If  there  should 
be  a  fall  in  the  price  of  plant  and  cables  by  the  end  of  that 
time  the  Council  will  have  to  pay  interest  on  an  inflated  capital, 
raised  partly  for  the  supply  of  adjoining  areas.  With  new 
undertakings  it  is  a  common  practice  to  postpone  the  payment 
of  interest  and  the  provision  of  a  sinking  fund,  but  the  Wool- 
wich undertaking  is  a  successful  and  old-established  one,  and 
the  real  effect  will  be  to  extend  the  periods  for  the  repayment 
of  loans  by  three  years.  In  such  cases  some  of  the  added 
financial  burdens  and  risk  should  be  borne  by  the  joint  elec- 
tricity authority,  if  one  should  be  formed,  or  by  the  Govern- 
ment under  the  provisions  of  the  new  Electricity  Supply  Bill. 


Difficulties  of  the  Interregnum. 

A  DIFFICULTY  of  a  dift'creut  character  has  arisen  in  the 
North  Wales  District.  There  are  generating  stations  at 
Llandudno  and  Colwyn  Bay,  which  it  is  undesirable  to  extend, 
and  negotiations  have  been  proceeding  for  some  time  for  a 
bulk  supply  from  the  North  Wales  Power  &  Traction  Company. 
Though  the  electricity  district  has  been  provisionally  defined, 
it  will  be  some  time  before  a  joint  authority  is  formed  or  a 
definite  scheme  is  settled.  In  the  meantinu>  both  towns  are 
in  urgent  need  of  an  additional  supply  of  electrical  energy,  and 
in  order  to  induce  the  company  to  give  it  the  Council  have 
agreed  to  co-operate  in  getting  sanction  to  borrow  capital  for 
the  erection  of  an  overhead  line,  which  would  be  the  main 
transmission  line  for  the  whole  of  North  Wales.  We  applaud 
the  decision  of  the  Councils,  but  as  other  local  authorities  on 
the  route  are  likely  to  benefit  the  cost  should  be  borne  bv  the 
joint  authority,  or  pro  rata  by  tho  Councils  affected. 


Ampere- Hour  Meters  for  Electric  Vehicles. 

The  increasing  use  of  electric  vehicles  makes  it  necessary 
that  every  care  should  be  taken  in  the  design  and  construction 
of  the  instruments  employed,  so  that  the  driver  may  firstly 
be  tauulit  to  trust  their  indications,  and,  secondlv,  that  their 
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indications  may  he  sufficiently  accurate  to  afford  the  desired 
protection  to  tlic;  battery.  It  is  obvious,  for  iastance,  that  the 
instrument  should  not  be  affected  in  its  operation  by  vibration, 
and,  further,  that  it  should  be  capable  of  recording  temjjorary 
overloads,  say,  up  to  300  per  cent,  for  five  minutes  without 
injury.  These  are  necessary  criteria  in  present-day  conditions 
of  workinti.  Further,  while  the  instrument  should  record 
accurately  on  discharge  and  30  per  cent,  slow  on  charge,  and 
should  read  uniformly  in  divisions  of  1,5  or  10,  it  also  should 
be  made  so  that  it  is  inaccessible  to  the  driver,  and  so  that  it 
cannot  be  tampered  with. 

Some  Other  Desiderata. 

In  view  of  the  fact  that  batteries  lose  their  charge  at  the 
rate  of  about  1  per  cent.  ])er  day  when  standing,  and  that  most 
ampere-hour  meters,  as  at  ])resent  arranged  for  electric  vehicles, 
do  not  take  this  into  account,  it  would  be  highly  advantageous 
to  introduce  a  compensating  feature  into  these  instruments, 
such,  for  instance,  as  a  light  coil  spring,  which  Would  be 
'•  wound  up  "  by  the  meter  itself  during  charge,  but  which 
would  permit  of  the  indicating  needle  being  returned  to 
"  zero  "  at  the  rate  of  3  per  cent,  per  day,  whether  the  battery 
was  in  use  or  not.  An  alternative,  and  possibly  superior,  way 
of  effecting  this  would  be  to  have  a  voltage  coil  taking  an 
insignificant  current,  but  sufficient  to  operate  the  meter  motor 
in  the  reverse  direction  to  the  current  coil,  so  that  in  the  event 
of  the  battery  standing  it  would  creep  back  to  "  zero  "  at 
the  rate  of  about  5  per  cent,  in  24  hours.  It  is  hardly  neces- 
sary to  add  that  the  instruments  should  be  soundly  con- 
structed and  in  metal  cases,  and  that  the  binding  posts  being 
particularly  solid,  unless  instrument  is  of  the  shunt  type. 
They  should  be  British  built  and  the  price  should  be  moderate. 
These  are  ideals  which  our  present-day  makers  should  work 
for,  and  whieh  they  will  no  doubt  reach. 


The  Machine  Tool  Exhibition. 

This  Exhibition,  which  was  opened  at  Olympia  on  Sept.  3, 
whiLst  primanly  a  mechanical  engineers"  exhibition,  has  some 
features    of   first-rate    importance.     Following    the    growing 
custom  of  engineering  exhibitions  the  present  display  is  made 
by  the  trade  for  the  trade  ;    it  is  organised  by  the  Machine 
Tool  Trades'  Association,  and  is  not    a    private   speculator's 
venture.     The  underlying  motive  of  the  organisers  is  primarily 
to   demonstrate   to   manufacturers   in   other  industries   that 
there  are  ways  of  carrying  out  their  operations  which  they 
have   never  heard   of  before.     Success   in  this  direction,    of 
course,  necessarily  carries  with  it  the  sale  of  machine  tools, 
but  we  welcome  this  outlook  of  the  functions  of  an  exhibition 
as  one  which  carries  with  it  a  truer  conception  of  the  duty  of  the 
organisers  of  exhibitions  ton'ards  the  general  public  than  has 
been  manifested  hitherto.     Owing  to  the  war  there  has  not 
been  a  machine  tool  exhibition  for  eight  years,  and  this  period 
has  undoubtedly  been  a  most  momentous  one  in  the  history 
of  the  industry.     One  advantage  which  the  machine  tool  trade 
had  over,  at  any  rate  many  others,  was  that  its  war  activities 
not  only  involved  little  change  in  the  normal  cycle  of  operations, 
but  it  created  a  much  greater  demand  for  its  ])roducts.    It  also 
resulted  in  a  demand  for  new  types  of  tool  of  the  single  pur- 
pose variety,  thus  arousing  an  incentive  to  mass  production. 
Perhaps  the  value  of  this  is  reflected  in  the   present   fine 
display.     There  are  over  200  exhibitors,  the  whole  of  the 
available  space  has  been  let  and  it  is  beyond  question  that 
the   collection  of  machine  tools   on    view     excels     both    in 
magnitude  and  in  interest  all  previous  achievements.     More- 
over, we  have  seldom,  if  ever,   seen  an  exhibition  so  ready 
on  the  opening  day.     A  private  \'iew  on  the  previous  evening 


suggested  an  unu.sual  state  of  affairs  in  tl  is  respect,  and  on 
the  opening  day  the  \mtoT  found  waiting  for  him  an 
exhibition  complete  in  every  respect,  with  scarcely  a  nut  or  a 

bolt  to  bf  put  into  place. 

Electrical  Features. 

Thkke  are  tw«j  aspects  of  the  exhibition  from  the  electrical 
point  of  view,  which  we  shall  deal  with  descriptively  in  an 
early  issue.  One  relates  to  the  application  of  the  electric  drive 
to  machine  tools,  and  the  other  to  the  auxiliary  electrical 
apparatus  which,  of  necessity,  finds  a  place  in  any  engineenng 
workshop.  Everything  is  aimed  at  reducing  idle  time,  both  of 
operator  and  machine,  to  the  irreducible  minimum,  and  an 
important  factor  in  this  connection  is  the  recent  develop- 
ments in  push-button  electric  control.  Apart  from  the  advan- 
tages of  this  electrically,  this  method  of  control  favours  the 
object  in  view  inasmuch  as  the  push  button  apparatus  can  be 
placed  in  such  a  posi  tion  that  only  the  minimum  of  effort  on 
the  part  of  the  operator  is  necessary  to  work  it.  There  are,  of 
course,  several  types  of  electric  drive,  especially  for  the  heavier 
machines,  or,  perhaps,  it  should  be  said  that  there  are  several 
methods  of  applying  the  electric  motor  to  the  machine,  and 
these  will  be  dealt  with  in  some  detail  later.  The  continually 
advancing  costs  of  labour  have  made  it  imperative  to  employ 
machine  tods  of  the  most  efficient  type  on  a  constantly  m- 
creasing  scale,  and  to  pay  greater  and  still  greater  attention 
to  obtaining  from  them  the  last  ounce  of  output.  To  the 
electrical  manufacturing  industry  this  is  no  le.^s  imi>ortant  than 
to  other  industries,  and  it  is  for  that  reason  we  recommend, 
to  all  who  can  conveniently  arrange  it.  a  visit  to  Olympia 
during  the  next  three  weeks. 


Engineering  Training. 

As  the  outcome  of  a  gathering  of  leading  engineers,  educa- 
tionists and  Government  officials,  which  took  place  at  the 
Institution  of  Civil  Engineers  in  October.  1917,  there  was 
formed  a  representative  committee  for  the  purpose  of  creating 
a  central  organisation  for  the  improvement  and  better  co- 
ordination of  engineering  training.  It  was  felt  that,  though 
there  was  not  anything  very  wrong  with  our  higher  technical 
training,  the  position  was  very  far  from  satisfactory  so  far  as 
the  rank  and  Hie  of  those  engaged  in  our  engineering  industries 
were  concerned.  The  future  of  our  industries  and  the  trade 
supremacy  of  the  country  required  a  more  careful  and  a  more 
systematic  training  of  apprentices  and  youthful  workers,  and 
one  of  the  principal  objects  of  the  new  organisation  was  the 
improvement  of  existing  methods  and  the  better  co-ordi- 
nation of  engineering  training  generally.  At  the  time  we 
welcomed  the  new  movement,  bvt  we  felt  that  a  good  deal 
would  depend  upon  the  support  given  by  engineering  firms 
and  manufacturers.  Unf9rtunately.  we  now  learn  from  the 
first  report  of  the  Executive  of  the  Engineering  Training 
Organisation  that,  owing  to  lack  of  funds,  it  will  be  impossible 
to  oo  on  with  the  good  work  which  was  inaugurated  under 
such  favourable  auspices.  Apart  from  the  financial  assistance 
given  bv  the  three  leading  engineering  institutions  very  little 
help  has  been  given  by  engineering  firms.  A  great  dtal  of 
valuable  information  has,  however,  been  collected  and  printed, 
many  voung  men  have  been  assisted  and  other  useful  services 
performed,  mainly  owing  to  the  unselfish  eftorts  of  the  chair- 
man of  the  executive  (Mr.  C.  H.  Wordingham.  C.B.E.).  and 
of  :^Ir.  A.  E.  Berriman,  C.B.E..  and  Mr.  A.  P.  Fleming,  C.B.E. 
Another  reason  for  the  lack  of  success  is  that  it  was  found  the 
original  scope  of  the  scheme  was  too  limited,  and  could  not 
efficientlv  deal  with  the  question.  It  turned  out  that 
instead  of  being  in  difficulty  as  regards  apprentices  after  the 
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■war,  the  various  works  were  blocked  three  or  four  deep  with 
apphcations  from  apprentices.  It  is  to  be  hoped  that  the 
F.B.I,  or  the  Engineering  and  National  Employers'  Federation 
\\ill  now  be  able  to  take  over  and  continue  the  organisation. 


The  Cycle  of  Electrical  Ignition. 

In  discussing  the  design  and  requirements  of  the  electrical 
apparatus  used  on  motor  cars  for  lighting  and  starting,  in  a 
recent  issue  of  The  Electrician,  Mr.  C.  A.  Stephenson 
omitted  to  make  mention  of  the  third  use  to  which  electricity 
is  put  on  these  vehicles — i.e.,  ignition.  The  design,  output  and 
reliability  of  the  battery  used  for  the  dual  purposes  of  lighting 
and  starting  have,  however,  a  very  important  influence  on  the 
system  of  ignition  employed.  For,  curiously  enough,  practice 
and  fashion  have  made  a  complete  cycle  in  this  respect.  For 
the  unreliable  coil  and  interrupter  of  the  early  days,  whose 
idiosyncracies  were  increased  by  the  pleasing  habit  of  the 
battery  running  down  at  the  most  critical  moments  and  at 
places  where  it  could  not  be  charged, we  passed  to  the  magneto, 
which,  though  an  improvement,  was  not  ideal  in  either  design 
or  operation.  The  provision  of  this  equipment  was,moveover, 
mainly  in  foreign  hands,  and  it  was  not  until  the  war  made  a 
virtue  of  necessity  that  the  manufacture  was  developed  in  this 
country.  But  by  this  time  the  equipment  of  many  cars  with 
a  "  lighting-starting  "'  dynamo  had  removed  the  charging  diffi- 
culty, while  the  design  of  both  coil  and  interrupter  has  been 
improved.  It  would,  therefore,  seem  that  a  very  pretty  battle 
of  the  systems  may  soon  be  joined,  and  there  are  not  wanting 
those  who  assert  that  the  magneto  is  doomed.  We  think  this 
view  is  exaggerated.  It  is  admitted  that  the  magneto  is  not  a 
perfect  machin^e,  but  it  is  constantly  being  improved,  and  it 
will  continue  certainly  to  find  a  use  on  commercial  vehicles, 
cycles  and  stationary  engines  which  are  not  fitted  with  large 
reliable  batteries  and  charging  apparatus,  and  where  the  short- 
comings of  the  coil  system  of  ignition  mentioned  above  are  still 
evident.  Even  where  the  coil  is  used  in  connection  with  the 
lighting  battery  it  is  advisable  to  carry  an  auxiliary  dry 
battery  to  use  on  the  ignition  circuit  should  the  main  battery 
fail  or  be  over-discharged,  as  is  not  unlikely  to  happen  with  an 
electric  starter.  On  the  other  hand,  the  magneto  is  now  an 
exceedingly  reliable  piece  of  apparatus,  and  its  chief  disadvan- 
tage has  been  its  failure  to  give  a  good  spark  at  low  engine 
speed,  though  this  has  been  overcome  in  the  most  modern 
designs.  It  is,  therefore,  obvious  that  there  is  plenty  of  room 
for  both  systems,  and  we  shall  expect  to  see  them  develop 
side  by  side. 


Developments  in  High-Tension  Insulators. 

The  foundation  of  successful  operation  in  electrical  ma- 
chinery or  apparatus  is  insulation.  This  is  equally  true  whether 
we  consider  the  turbo-alternator  or  the  telegraphic  recorder, 
though  the  problems  that  have  to  be  solved  in  the  two  cases 
are  very  different.  In  the  first  case  good  insulation  has  to  be 
combined  with  considerable  mechanical  strength.  In  the 
second  good  insulation  has  to  be  combined  \vith  non-hygro- 
scopic and  dam])-resisting  qualities.  Somewhere  midway 
between  these  two  in  both  sets  of  qualities  c^ne  the  high- 
tension  insulators  for  transmission  line  work,  which  is  likely 
to  receive  an  increasing  employment  as  large  power  schemes 
develop  in  this  country.  A  great  deal  of  work  has  been 
done  on  this  question  in  recent  years  in  the  United 
States,  where  things  are  going  forward  more  quickly  in  this 
direction  tliiui  in  this  country,  particularly  in  refining  the 
methods  of  manufacture  and  assembly,  and  as  a  result  it  is 
hoped  that  their  life  and  reliability  will  both  be  increased. 
According  to  Mr.  A.  I.  Aistix,  of  the  Ohio  Insulator  Company, 
the  losses  in  the  field  during  the  past  four  or  five  years  have  been 


a  small  fraction  of  1  per  cent.  This  is  in  itself  a  tribute  to  the 
work  of  investigators  who  have  been  trying  to  discover 
how  the  life  of  the  insulator  might  best  be  prolonged.  At  the 
same  time  it  has  been  possible  to  increase  the  mechanical 
stresses  used  and  to  reduce  the  cost  of  manufacture,  so  that  a 
line  with  a  voltage  of  200  kv.  will  shortly  be  installed.  Indeed, 
according  to  Mr.  Austin,  the  problem  is  not  one  of  insulation, 
but  of  regixlation,  and  in  this  country,where  an  intensive  popu- 
lation take  a  great  interest  in  such  engineering  phenomena  as- 
transmission  lines  and  insulators,  both  problems  are  likely  tO' 
force  themselves  on  the  attention  of  the  operating  engineer. 


Private  Generating-  Stations, 

We  had  hoped  that  with  the  advent  of  joint  electricity 
authorities  there  would  be  little  need  for  the  erection  of  private 
generating  stations,  for  it  is  obvious  that  any  considerable 
increase  in  the  number  of  these  stations  will  militate  against 
the  re-or^anisation  and  co-ordination  of  the  supply  systems 
of  the  country.  Of  course,  there  may  be  isolated  cases,  such 
as  iron  and  steel  works,  where  there  is  an  abundance  of  blast 
furnace  gas  available,  or  large  factories  some  distance  from 
existing  electricity  works  where  it  would  be  economical  to 
erect  an  independent  station  to  supply  energy  for  power  and 
lighting,  but  in  the  large  majority  of  cases  this  will  not  apply. 
It  should  be  noted  that  Sec.  11  of  the  Electricity  (Supply)  Act 
of  1919,  which  imposes  restrictions  upon  the  establishment 
of  new  generating  stations,  does  not  affect  private  electricity 
works,  except  that  "'  the  owner  thereof  shall  comply  with  any 
regulations  made  by  the  Electricity  Commissioners  as  to  the 
type  of  current,  frequency  and  pressure  to  be  used  ;  but  such 
regulations  shall  be  so  framed  as  not  to  interfere  with  the 
economical  and  efficient  working  of  the  business  for  which  the 
supply  is  generated."  We  understand  that  up  to  the  present 
only  a  few  cases  have  been  dealt  with  by  the  Commissioners 
and  no  general  regulations  have  so  far  been  framed,  the 
conditions  as  to  the  type  of  current,  frequency -^nd  pressure 
being  embodied  in  a  letter  addressed  by  the  Commissioners  to 
the  owner  of  the  station,  and  being  drawn,  we  presume,  with 
reference  to  the  developments  that  may  subsequently  be 
expected  in  the  district. 


Equipment  and  Control  of 
Heavy  Floating  Cranes. 

Many  of  the  large  floating  cranes  that  have  been  constructed 
during  recent  years  are  self-propelling,  and  the  power  dynamo 
is  either  coupled  to  the  main  engine  by  means  of  a  discon.- 
necting  clutch  or  is  driven  by  a  separate  engine.  The  engine- 
room  is  usually  below  deck  in  the  pontoon  ;  the  crane  opera- 
tor's cabin  is  located  at  the  top  of  the  revolving  tower  near  the 
foot  of  the  jib,  and  the  machinery  house  is  situated  near  the 
base  of  the  revolving  tower,  and  is  at  rest  relatively  to  the 
oi)erator"s  cabin.  Irrespective  of  the  system  of  control  the 
motors  and  control  gear  have  a  rotatory  motion  with  respect 
to  the  source  of  power,  and  the  connection  must,  therefore, 
be  made  by  means  of  slip  rings.  These  rings  are  usually 
located  at  the  top  of  the  stationary  tower,  and  are  near  the 
operator's  cabin. 

Motor  Details. 

The  motors  to  be  controlled  may  be  as  many  as  seven  in 
number,  namely  :  Main  lifting,  auxiliary  lifting,  derricking, 
slewing  :  two  for  the  movable  counterweights,  and  one  for 
driving  tlie  jiressure-oil  pumji.  Of  these,  the  first  four  are 
usuallv  of  fairly  large  output,  70  H.p.  to  100  H.p  ,  the  counter- 
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weight  motors  are  each  of  15  h.p.  to  25  h.p.  output,  and  the 
pump  motor  is  a  small  high-speed  machine.  The  supply  is 
direct  current,  at  220  or  440  volts,  preferably  the  former.  As 
far  as  possible  the  motors  should  be  alike  and  interchangeable. 
Moreover,  all  first  reductions,  which  are  usually  worm  gears, 
should  be  interchangeable.  By  keeping  to  a  single  size  of 
motor  for  the  principal  motions,  the  brake-releasing  electro- 
magnets, brake  rigging  and  drums  are  alike,  as  also  are  the 
coui)lings,  first  reductions  and  resistance  grids.  Furthermore, 
there  is  only  one  size  of  cable  for  the  main  wiring,  and  many 
of  the  controller  parts  are  interchangeable. 

Control  Arrangements. 

As  the  rheostatic  system  of  control  is  undoubtedly  the 
correct  one  to  use  for  the  counterweight  motors,  the  control 
of  the  motors  for  the  four  principal  motions  may  be  dealt  with 
successively.  The  three  systems  to  be  considered  are  :  Drum 
rheostatic  control,  contactor  rheostatic  control  and  Ward 
Leonard  control.  Drum  rheostatic  control  is  the  least  com- 
plicated electrically  and,  as  far  as  the  control  gear  is  concerned, 
it  costs  less  than  either  of  the  other  systems  ;  but  the  heavy 
wiring  between  the  operator's  cabin  and  the  machinery  house 
is  an  expensive  item.  In  addition  the  system  implies  drum 
controllers  sufficiently  robust  to  give  satisfactory  service  for 
outputs  which  are  near  the  ma.ximum  for  controllers  of  this 
type.  An  objection  to  this  system  is  that  the  controllers  are 
of  considerable  size  and  take  up  a  large  floor  area,  and  it  may 
be  necessary  to  operate  them  by  means  of  levers,  cranks  and 
rods  in  order  that  the  driver  may  have  an  uninterrupted  view 
of  the  hook.  Assuming  that  well-designed  and  suitably-rated 
drum  controllers  are  available  there  is  no  reason  why  rheostatic 
drum  control  should  not  give  satisfactory  service. 

Contactor  Rheostatic  Control. 

With  the  exception  that  there  is  no  heavy  wiring  between 
the  cabins  and  machinery  house,  and  that  the  other  limitations 
mentioned  above  do  not  apply,  contactor  rheostatic  control 
is  identical  with  drum  rheostatic  control.  Contactor  control 
consists  essentially  of  three  elements,  namely  :  A  number  of 
magnetically-operated  switches,  or  contactors,  placed  near 
the  motor  to  be  controlled  ;  a  master  controller  arranged  so  as 
to  operate  the  contactors  in  correct  sequence  ;  and  a  multi- 
core  cable  connecting  the  contactors  and  master  controller. 
In  comparison  with  the  motor  current,  the  current  required 
for  operating  the  contactors  is  small,  and  since  it  is  this  current 
with  which  the  master  controller  has  to  deal,  it  follows  that 
the  controller  is  of  small  size  and  that  the  multi-core  cable  is 
composed  of  small  wires.  The  several  master  controllers  may 
therefore  be  readily  grouped  about  the  operator's  stand,  and 
the  provision  of  the  necessary  control  wires  between  the  cabin 
and  machinery  house  is  not  costly. 

Ward  Leonard  System. 
As  is  w'ell  known,  in  the  Ward  Leonard  system  of  control, 
the  motor  has  a  field  of  constant  strength,  and  the  armature 
IS  connected  to  a  variable- voltage  dynamo.  Any  speed, 
forwards  or  backwards,  is  obtained  by  altering  the  excitation 
and  polarity  of  tlie  exciting  dynamo  ;  in  other  words,  the 
speed  is  controlled  without  the  dissipation  of  energy  in  series 
resistances  characteristic  of  rheostatic  control.  In  a  machine 
working  to  a  definite  cycle  of  operations,  where  the  time  taken 
to  reach  full  speed  represents  a  large  percentage  of  the  running 
time,  and  where  the  driving  motors  are  of  considerable  size, 
this  saving  of  energy  is  important.  In  the  case  of  a  crane, 
however,  the  total  energy  consumption,  irrespective  of  the 
system  of  control,  is  relatively  sniall,  and  a  considerable 
saving  on  a  small  item  makes  little  difference  to  the  total 
expenditure. 


The  fact  that  the  position  of  the  controller  handle  gives  a 
positive  indication  of  the  speed  of  the  motor,  irrespective  of 
the  load,  is  claimed  as  an  advantage  by  advocates  of  the  system. 
Under  certain  conditions  this  may  be  of  some  weight :  but  for 
crane  driving  it  is  dt-sirable  that  the  motor  .should  automatically 
run  at  higher  speeds  on  light  loads.  To  enable  a  motor  con- 
trolled on  the  Ward-Leonard  sy.stem  to  do  this,  weakening  of 
the  motor  field  has  been  proposed.  From  the  electrical  stand- 
point this  must  be  regarded  as  a  vicious  expedient,  becau.se  in 
the  hands  of  a  careless  operator  it  is  likelv  to  result  in  a  serious 
overload  on  the  motor. 

The  Dlsadvantages  of  the  Syste5i. 

With  the  object  of  being  able  to  operate  several  motions 
simultaneously  it  is  usual  to  provide  a  crane  with  one  motor 
for  each  motion.  The  advantage  of  being  able  to  work  more 
than  one  motion  at  a  time  is  generally  admitted  and  need  not, 
therefore,  be  emphasised.  In  the  case  of  the  Ward  Leonard 
system,  unless  there  is  a  separate  control  dynamo  for  each 
motor,  not  more  than  one  motor  can  be  operated  at  a  time. 

Since  not  more  than  one  motor  can  be  working  at  a  time  in 
the  case  of  the  simple  W^ard  Leonard  system,  it  follows  that 
several  motors  have  to  be  connected  in  circuit  by  means  of  a 
selector  switch,  and,  although  the  latter  has  not  to  break  a  live 
circuit,  it  has,  nevertheless,  to  be  rated  to  carry  the  maximum 
motor  current.  In  other  words,  the  design  of  a  satisfactory 
selector  switch  presents  the  same  difficidties  as  that  of  a  drum- 
type  controller.  This  selector  switch  is  mounted  in  the 
operator's  cabin  near  to  and  is  interlocked  with  the  Ward 
Leonard  controller.  Heavy  wiring  is  necessary  between  the 
cabin  and  machinery  house  for  connecting  the  several  motors 
to  the  selector  switch,  and  in  addition  there  is  a  good  deal  of 
lighter  wiring  for  connecting  up  the  motor  fields  and  brake 
magnets  to  this  switch. 

Electric  Braking. 

Although  it  is  advisable  to  provide  a  mechanical  load  brake 
of  the  AVe-ston  or  hydraulic  type  on  the  lifting  mechanism,  no 
matter  which  system  of  control  is  adopted,  electric  braking  is 
nevertheless  much  more  reliable  with  rheostatic  control  than 
with  Ward  Leonard  control  because  the  loading  back  method 
used  with  the  Ward  Leonard  system  implies  the  existence  of 
something  to  load  back  upon.  In  the  case  of  a  floating  crane 
the  load  takes  the  i^rm  of  a  grid  resistance  which  is  connected 
across  the  'bus-bars  on  the  exciting  dynamo  by  means  of  a 
centrffugal  switch  should  the  speed  of  the  prime  mover  increase 
by  4  or  5  per  cent.  If  this  load  is  insufficient  to  check  the 
descending  crane  hook,  a  second  centrifugal  switch  conit  s  into 
action  in  case  of  20  per  cent,  overspeed  and  the  mechanical 
holding  brake  is  brought  into  operation. 

As  far  as  braking  is  concerned,  therefore,  in  the  [Ward 
Leonard  system  reliance  is  placed  on  centrifugal  switches  and. 
when  the  speed  is  becoming  dangerous,  on  a  mechanism  which 
mav,  or  may  not.  be  suitable  for  checking  the  speed,  namely, 
a  holding  brake.  Centrifugal  switches  do  not  commend  them- 
selves to  practical  engineers,  nor  do  the  holding  brakes  one 
comes  across  appear  to  be  capable  of  dissipating  the  heat- 
equivalent  of  the  energy  stored  in  a  heavy  weight  mo\'ing  at 
high  speed. 

Elsewhere  in  this  issue  will  be  found  a  description  of  the 
electrical  equipment  of  the  250-ton  tloating  cranes  at  Panama. 
From  this  it  will  be  seen  that  the  Ward  Leonard  system  of 
control  is  used,  and  to  admit  of  two  motions  being  operated 
simultaneously  there  are  two  independent  control  dynamos. 
It  is  interesting  to  note  that  after  the  crane  was  put  into 
service,  on  account  of  the  humidity  of  the  Isthmus,  the  voltage 
was  altered  from  220  to  110  volts  for  the  lighting  circuits,  in 
order  to  obtain  greater  working  security. 
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Ward  Leonard  Control  Applied  to  Heavy  Cranes. 


Bv     H,     H.     BROUGHTON. 


Some  time  agof  the  author  described  in  these  columns  the 
two  250-ton  floating  cranes  that  had  been  provided  for 
the  Panama  Canal.  The  electrical  equipment,  which  is 
novel  in  some  respects,  will  be  dealt  with  in  the  present  article. 
For  convenience  the  electrical  equipn\ent  is  divided  into  three 
separate  groups,  namely  :  (1)  Power  house  on  the  pontoon, 
(2)  motor  house  on  the  rotating  portion,  (3)  operator's,  cabin, 
also  on  the  rotating  portion.  The  wiring  diagram,  Fig.  1, 
shows  the  electrical  connections  of  all  the  electrical  equipment 
on  the  cranes.  In  the  following  sections  a  description  is  given 
of  each  of  the  sub-divisions  referred  to  above. 

Power  House. 
The  power  plant  consists  of  the  following  machiiffes  :  One 
compound  steam  engine  operating  at  250  revs,  per  mm., 
equipped  with  two  flywheels,  direct  connected  to  two  shunt- 
wound  generators  of  116  kW.  and  58  kW.  respectively.  The 
two  generators  are  arranged  on  either  side  of  the  steam  engine, 
the  flywheels  being  mounted  between  them.  In  addition  to 
this  main  generating  equipment,  which  is  intended  to  operate 
the  motors  of  the  crane  on  the  Ward  Leonard  system,  there  is 
a  second  steam-driven  unit  consisting  of  a  two-cylinder  steam 
engine  of  28  h. p.  to  34  h. p.  at  450  revs,  per  min.,  and  direct 
connected  to  a  compound- wound  exciter  having  a  rated  output 
of  17  kW.  For  lighting  purposes,  the  Panama  Canal  authori- 
ties installed  a  further  steam-driven  set  direct  coupled  to  a 
110-volt  shunt-wound  dynamo. 

Main  Generator  Unit. 

The  main  generator  unit  is  intended  to  drive  two  motors 
having  a  total  output  of  132  h.p.,  and  also  two  other  motors 
having  a  combined  output  of  66  h.p.  Both  sets  of  motors  are 
operated  on  the  Ward  Leonard  system  and  are  capable  of 
maintaining  their  output  under  the  rigid  temperature  condi- 
tions laid  down  in  the  specifications.  The  small  generator  set, 
having  a  rated  capacity  of  17  kW.,is  intended  to  serve  as  an 
exciter  for  the  motors  and  the  large  generators  mentioned 
above.  It  was  also  originally  intended  that  this  17  kW.  set 
should  furnish  the  current  required  for  illuminating  purposes, 
but  it  was  found  that  220  volts  for  general  illumination  was  too 
high  a  voltage  for  the  complete  safety  of  the  men  operating  the 
crane,  and  it  was  thought  advisable  to  instal  a  small  unit 
operating  at  110  volts  for  illuminating  purposes  only. 

The  small  exciter  set  for  supplying  the  field  current  to  the 
main  generators  is  equipped  with  a  field  regulator  for  main- 
taining constant  voltage.  In  the  event  of  the  small  exciter 
set  being  damaged  or  out  of  commission,  the  crane  has  been 
arranged  so  that  the  58  kW.  unit  can  be  used  as  an  exciter  for 
the  116  kW.  generator  ;  and  to  admit  of  this  method  of  opera- 
tion, a  field  regulator  has  been  provided  for  the  58  kW.  machine, 
but  this  is  ordinarily  cut  out  of  the  circuit.  The  main  gener- 
ator unit  is  provided  with  a  centrifugal  limit  switch,  which 
can  be  regulated,  so  as  to  protect  the  machine  from  excessive 
speeds  due  to  wide  variations  of  load. 

Switchboard. 

The  switchboard  in  the  })ower  plant  roon\  consists  of  five 
panels,  a  double  'bus  system  being  ])rovided.  The  instruments 
on  the  switchboard  are  all  of  tlie  flush  ty))e  and  are  (>mbedded 
in  the  slate  i^anels.  The  instruments  are  also  especially  pro- 
tected against  moisture,  it  being  assumed  in  the  aesign  of  the 
switchboards  and  generating  e(|uij)nu'nt  tliat  the  humidity  on 
the  Isthmus  is  100  i)er  cent. 

Each  generator  circuit  is  provided  with  an  ammeter,  a  volt- 
meter and  an  insulation  tester.  The  generators  are  also  pro- 
tected by  overload  circuit  breakers  and  time  limit  relays.  The 
automatic  relay  on  the  circuit  breaker  is  arranged  to  open  at 
double  the  full  load  current  on  the  generator.  Each  of  the 
two  sets  of  automatic  circuit  breakers  are  provided  with  a 
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common  time-limit  relay,  so  that  when  the  breaker  on  one  unit 
opens,  the  breaker  of  the  remaining  generator  will  also  be 
released  from  load.  Under  normal  conditions  the  main  control 
circuit  is  closed  through  a  set  of  contacts  on  the  circuit  breakers, 
and  when,  as  a  result  of  overloading,  one  of  the  circuit  breakers 
opens,  the  whole  plant  is  brought  to  a  standstill  through  the 
opening  of  the  main  control  circuit.  The  auxiliary  contacts 
of  the  circuit  breakers  are  connected  in  series. 

In  case  of  emergency  the  steam  engine  generator  equipment 
possesses  the  following  possibilities  :■ — - 

As  already  mentioned,  the  58  kW.  generator  can  supply  the 
energy  for  excitation  in  case  the  small  exciter  unit  is  out  of 
service  ;  furthermore,  the  116  kW.  generator  is  capable  of 
supplying  energy  for  full  load  service  of  the  whole  plant.  On 
the  other  hand,  the  smaller  generator  (58  kW.)  can  supply  the 
main  hoist  gear  and  the  luffing  gear  on  half  full  load  speed  of 
operation,  and  all  other  motions  on  full  load. 

When  either  of  the  main  generators  is  disconnected  the 
overload  circuit  breakers,  nevertheless,  remain  in  the  circuit, 
as  otherwise  the  control  circuit  from  the  tower  would  be  in- 
terrupted. 

Collector  Eing.s. 

Between  the  power  house  and  the  rotating  portion  of  the 
crane  is  provided  a  sliding  contact  collector  ring  system,  con- 
sisting of  20  slip  rings,  each  16  ft.  5  in.  m  diameter.  Sixteen 
of  these  rings  are  for  use  in  connection  with  the  motor  control, 
two  in  connection  with  the  lighting  circuits  on  the  rotating 
portion  of  the  crane  and  two  of  the  rings  are  for  the  telephone 
leads. 

.  Motor  House. 

The  motor  house  contains  two  main  hoist  motors  and  tw< 
auxiliary  hoist  motors.  The  two  slewing  motors  are  not  placed 
in  the  motor  house,  but  are  mounted  on  the  pontoon.  Wher- 
ever it  has  been  feasible,  two  similar  motors  are  arranged  to 
work  in  parallel  so  that  in  the  event  of  one  of  them  being 
damaged  the  other  will  always  be  available  for  carrying  on  the 
work,  provided  the  load  on  the  crane  is  not  excessive. 

The  crane  is  equipped  with  two  main  hoist  motors  of  66  H.P. 
each,  on  a  one-hour  rating  at  220  volts  and  400  revs,  per  min. 
The  motors,  which  are  of  the  totally -enclosed  type,  have  been 
furnished  with  a  special  insulation  to  guard  against  the  hu- 
midity upon  the  Isthmus.  Two  smaller  motors  of  36  h.p. 
each,  on  a  one-hour  rating  at  500  revs,  per  min.,  are  used  for 
operating  the  auxiliary  hoist. 

Both  sets  of  these  motors  operate  part  of  the  time  as  com- 
pound-wound motors,  and  at  higher  loads  they  operate  as 
shunt-wound  motors  ;  the  change-over  from  compound  to 
shunt  being  entirely  automatic  in  connection  with  the  control. 
Contactors  are  provided  for  switching  over  the  compound 
windings,  and  these  contactors  are  equipped  with  auxiliary 
contacts  to  which  the  control  circuit  is  connected.  If  through 
any  cause  a  contactor  is  released,  thus  disconnecting  the  main 
motor  circuit,  the  relay  control  circuit  is  also  switched  out  and 
all  of  the  machines  are  brought  to  rest.  In  this  way  pro- 
tection is  obtained  against  the  possibility  of  the  load  running 
away  during  a  lifting  or  lowering  operation  due  to  the  absenct 
of  braking  "force  on  the  drums,  for  if  the  armature  circuit 
between  tlie  generator  and  motor  is  interrupted  the  load  pro- 
duces no  braking  action  on  the  generator. 

Control  Equipment. 
In  accordance  with  the  specifications  of  the  Canal  Authori- 
ties, the  control  equipment  has  been  arranged  so  tliat  it  is 
possible  to  operate  either  of  the  main  hoist  or  auxiliary  hoist 
motors  for  either  motion  (hoisting  or  lufiing).  In  order  that 
the  motors  may  be  switched  over  for  this  purpose,  a  second 
switchboard,  fitted  with  the  necessary  knife  switches,  is  pro- 
vided in  the  motor  house.  In  the  case  of  the  slewing  mech- 
anism no  independent  operation  of  the  motors  is  required,  so 
that    an    additional   switchboard    has    not    been    installed. 
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An  enKT^ency  switch  has 
also  b«'f*n  included  in  the 
switchgear  by  means  of 
which  the  control  for  the 
main  and  auxiliary  hoist 
motors  can  be  switched  off 
in  case  of  emergency.  This 
device  is  for  the  use  of  the 
attendant  in  the  engine 
room  in  the  event  of  a  de- 
fect in  the  driving  gear, 
such  as  the  breakage  of 
gear  teeth  or  trouble  with 
the  mechanical  equipment, 
which  cannot  be  observed 
by  the  operator  in  the 
control  cabin. 

The  main  and  auxiliary 
hoist  motors  and  the  slew- 
ing motors  are  equipped 
with  electro  -  mechanical 
brakes.  The  drive  of  the 
main  hoist  is  divided  in 
such  a  way  that  each  motor 
works  through  a  separate 
gear  and  drives  a  separate 
drum,  and  these  two  main 
hoist  rope  drums  can 
be  coupled  or  uncoupled 
mechanically.  The  mech- 
anical braking  of  the  two 
separate  drums  is  effected 
by  means  of  the  two  sol- 
enoid brakes  mentioned 
above. 

Safety  Arrangements. 
In  the  event  of  either 
one  of  the  hoisting  gears 
being  uncoupled  and  out 
of  commission,  arrange- 
ments have  been  made  to 
provide  an  automatic 
switch  which  will  prevent 
the  operation  of  the  sol- 
enoid brake  on  the  idle 
drum,  the  drum  La  action 
being  operated  by  the 
main  controller  circuit  as 
usual.  Two  limit  switches 
are  provided  fo  the  high- 
est position  of  the  hoist 
gear,  one  for  each  of  the 
drums,  both  switches  being 
connected  in  series  in  the 
control  circuit.  The  low- 
est position  of  the  hook 
for  the  main  hoist  is  not 
limited.  The  main  hoist 
is  arranged  for  two  differ- 
ent speeds  by  means  of  a 
sliding  pinion  which  en- 
gages the  two  toothed 
wheels  of  the  gear.  Be- 
tween the  two  positions 
there  is  an  intermediate 
position  in  which  the 
pinion  engages  with  neither 
of  the  toothed  gears. 
When  the  pinion  is  in  this 
position  the  current  might 
be  accidentally  switched 
on.  in  which  case  the  load 
would  fall  without  check. 
In  order  to  avoid  this 
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possibility  of  an  accident,  two  automatic  switches  are  mech- 
anically connected  to  the  above-mentioiied  pinion  and  are  so 
arranged  that  the  control  circuit  of  the  crane  cannot  be  energised 
except  when  the  driving  pinion  is  in  one  or  the  other  of  its 
running  positions. 

The  luffing  motion  is  driven  by  the  main  hoist  motors  and 
is  provided  with  liniit  switches  at  both  ends  of  its  travel.  The 
motors  are  changed  over  from  the  niain  hoist  to  the  luffing 
mechanism  by  means  of  a  mechanical  connection  between  the 
operator's  cabin  and  the  engine  room.  The  auxiliary  hoist 
equipment  on  the  crane  is  operated  in  a  similar  manner  to  that 
of  the  main  hoist,  that  is,  limit  switches  are  provided  in  the 
control  circuits  which  operate  when  the  hoist  reaches  the  upper 
end  of  its  travel,  the  lateral  movement  of  the  auxiliary  hoist 
crab  being  limited  at  both  ends  of  its  travel. 

Each  limit  switch  is  mounted  in  a  moisture  proof  cast-iron 
case  and  is  insulated  throughout  with  mica.  The  switches 
themselves  are  arranged  for  quick  break  and  automatic  return. 
As  already  mentioned,  the  main  hoist  motors  are  used  for 
luffing  as  well  as  hoisting.  The  auxiliary  hoist  motors  also 
have  dual  operations  to  perform,  namely,  auxiliary  hoisting 
and  the  racking  of  the  auxiliary  hoist  crab. 

'         Limit  Switch  Connections. 

In  order  to  obtain  the  right  relationshij)  between  the  various 
limit  switches,  special  switches  are  arranged  in  the  operator's 
cabin  to  connect  the  limit  switches  in  the  control  circuit. 
These  take  the  form  of  two  change-over  switches  of  the  con- 
troller type.  They  are  operated  on  changing  the  motors  from 
the  main  hoist  to  the  luffing  gear,  or  from  the  auxiliary  hoist 
to  the  racking  motion.  In  addition  to  the  contacts  for  switch- 
ing over  the  relay  circuit  limit  switches,  these  change-over 
switches  are  also  provided  with  additional  contacts  to  provide 
the  correct  switching  of  the  ballast  resistance  as  described 
below  in  the  section  dealing  with  the  operator's  cabin.  The 
contactors  for  switching  over  the  compound  windings  of  the 
slewing  motors,  and  also  the  overload  circuit  breakers,  the 
solenoid  brakes  and  field  discharge  resistances,  are  mounted 
in  the  immediate  vicinity  of  the  slewing  motors. 

Operator's  Cabin. 

All  manually-operated  control  equipment  for  the  direct 
supervision  of  all  operations  of  the  crane  is  brought  together 
in  a  cabin  mounted  on  the  rotating  portion  of  the  crane  imme- 
diately under  the  jib.  Two  main  controllers  are  provided, 
with  additional  equipment  consisting  of  relay  circuit  switches, 
overload  relays,  and  two  reversing  switches  for  the  control  of 
the  main  hoist  and  luffing  motions.  One  controller  and  one 
reversing  switch  is  provided  for  each  generator.  By  means 
of  these  devices  the  various  control  motions  described  below 
can  be  operated  by  the  driver.  Each  of  the  generators  is 
connected  to  all  three  groups  of  motors  ;  moreover,  any  two 
groups  of  motors  can  be  operated  simultaneously,  and  yet 
each  group  controlled  independently.  A  reduction  in  output 
only  is  necessary  when  the  main  hoist  motors  are  operated  on 
the  58  kW.  generator.  Therefore,  when  the  main  hoist  motors 
are  connected  to  this  generator,  they  should  bo  operated  on 
half-load  only. 

.     Mechanical  Interlocking. 

In  order  to  exclude  the  possibility  of  having  any  one  group 
of  motors  connected  to  two  generators  or  of  simultaneously 
connecting  groups  of  motors  to  one  generator,  mechanical 
interlocking  of  t\w  change-over  switches  is  rendered  necessary. 
In  addition  to  this,  the  change-over  switches  aiid  controllers 
are  interlocked,  so  that  the  change-over  switch  can  only  be 
oi)erated  when  the  two  main  controllers  arc  in  the  ""  off  " 
jjosition.  This  interlocking  is  also  carried  out  mechanically. 
The  various  arrangements  for  the  controlling  and  interlocking 
are,  therefore,  as  follows  : — 

Chamje-onr  Siritcli  Xu.  1.  Change-over  Switch  Xo.  2. 

Normal  (1.  Main  lioist.  1.  Slewing  auxiliary  hoist, 

service  (2.  Slewing.  2    Auxiliary  hoist. 

('3.  Auxiliary  hoist,  slewing,       3.   Diseonneeted. 
Emergency    (  main  hoist. 

operation "l  4.  Disconnected.  4.  Auxiliary  htust,  slewing, 
l  main  hoist. 


Any  one  of  the  four  operations  shown  under  the  headini  of 
"  change-over  switch  No.  1  "  may  be  carried  out  by  turning 
the  switch  to  the  operation  desired.  A  similar  arrangement 
has  been  provided  on  "change-over  switch  No.  2.'"  Any 
o])eration  shown  under  change-over  switch  No.  1  can  be  carried 
on  simultaneously  with  any  one  of  the  operations  under  change- 
over switch  No.  2  by  turning  the  respective  switches  to  tlie 
operating  point  desired.  Items  1  and  2  in  the  above  table  are 
considered  as  normal  operations,  while  items  3  and  i  would  be 
used  only  when  one  of  the  two  main  generators  was  out  of 
commission  or  defective.  In  view  of  the  fact  that  the  main 
hoist  motors  can  be  coupled  to  the  crab  motions  of  the  auxiliarv 
hoist ;  and  further,  since  the  58  k\V.  generator  can  also,  in 
emergency,  serve  as  exciter  for  the  main  unit,  an  unusuallv 
ample  provision  has  been  made  for  the  continuity  of  operation 
of  the  crane. 

Conditions  during  Lowering. 
The  princij:)le  of  the  Ward  Leonard  system  of  control  renders 
it  impossible  to  re-generate  energy  from  the  driving  motors 
in  the  event  of  the  load  suspended  from  the  crane  hook  tending 
to  run  away.  Since  the  two  Ward  Leonard  generators  are 
driven  by  a  single  steam  unit  there  might  be  danger  of  the  load 
descending,  causing  the  steam  engine  to  exceed  its  normal 
speed  of  operation.  To  prevent  this,  resistances  are  p^o^'ided 
which  are  inserted  in  the  main  circuit  whenever  the  load  is 
being  lowered,  and  these  resistances  are  sufficiently  large  to 
obviate  the  danger  of  the  steam  engine  running  at  excessive 
speed.  Each  generator  is  provided  with  such  a  load  resistance 
which  is  connected  to  the  armature  terminals  and  corresponding 
motors  by  means  of  a  special  contactor.  The  braking  or  load 
resistances  have  been  provided  with  a  number  of  additional 
or  regulating  contacts,  so  that  the  braking  efEect  can  be  ad- 
justed to  suit  the  driver  or  the  load. 

To  avoid  the  presence  of  additional  load  on  the  generator, 
these  load  resistances  are  only  connected  to  the  control  circuit 
when  it  is  thought  they  will  be  required  ;  that  is  to  say,  when 
two  generators  are  in  service  and  are  connected  to  the  two  main 
hoists  and  auxiliary  hoist  motors,  or  when  they  are  driving 
the  main  hoist  and  racking  motions,  or  when  only  one  of  the 
generators  is  in  operation  and  is  connected  to  the  main  hoist 
or  the  auxiliary  hoist  or  racking  motion.  With  any  one  of 
the  above  connections,  and  with  the  motor  operating  in  the 
lowering  direction,  it  may  be  safely  assumed  that  energy  will 
be  released,  and  the  load  resistances  must  be  connected  in. 
The  load  resistance  contactors  are  ordinarily  cut  in  by  a 
circuit  on  the  controller. 

Slewing  Load  Resistances. 
The  slewing  motors  are  also  provided  with  load  resistances 
of  a  slightly  dift'erent  character.  In  order  to  avoid  continuous 
load,  the  load  resistances  for  the  slewing  motors  are  not  con- 
stantly connected.  The  load  on  the  change-over  switch  which 
closes  the  circuit  of  the  load  resistance  contactor  remains  dis- 
connected when  the  slewing  gear  is  in  operation.  If.  however, 
the  slewing  motion  is  in  oi)eration  at  the  same  time  as  the  main 
or  auxiliary  hoist  gear  or  racking  motion,  one  load  resistance 
is  connected  in  on  that  gear  which  is  lowering.  In  addition 
to  the  load  resistances  protecting  the  generators  there  is  the 
centrifugally-oi)erated  limit  switch  direct  connected  to  the 
main  shaft  of  the  generator  sets.  This  is  so  arranged  as  to 
trip  the  generator  circuit  breakers  in  case  of  over-speeding  of 
the  main  steam  unit. 

A  furtlier  two  contactors  are  provided  in  the  operator's 
cabin  for  the  main  generator  units,  as  well  as  two  contactors 
for  the  solenoid-operated  brakes,  and  for  switching  in  the  field- 
weakening  resistances  for  the  motors  during  pauses  in  the  work. 
Two  overload  circuit  breakers  for  the  main  hoist  and  auxiliary 
hoist  motors  are  also  placed  in  the  operator's  cabin,  and  the 
equii>ment  at  this  ])oint  also  includes  a  switchboard  with 
various  feeders  for  lighting,  the  excitatior.  of  motors,  brake 
solenoids  and  contactors.  The  incoming  leads  to  this  switch- 
board are  also  equipped  with  a  voltmeter,  an  ammeter,  and 
ground  indicator. 

Operating  Arrangements. 
Particular  attention  has  been  paid  to  the  arrangement  of 
the  operator's  cabin.     The  main  controllers  and  rhaugo-over 
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switches  arc  built  topfothcr  in  a  suitable  manner,  so  that  the 
a|)j)aratu,s  may  bo  conveniently  openitefl  without  the,  driver's 
view  being  obstructed  in  any  way.  All  four  switches  are  built 
toffether  in  ])airs,  with  one  side  open.  The  two  change-over 
switches  are  thus  placed  directly  in  front  of  the  operator  and 
the  two  controllers  on  either  side.  The  change-over  switches 
stand  relativ(;ly  low  and  permit  an  unobstructed  view  of  the 
field  of  operation.  Fastened  to  the  wall  on  either  side  of  the 
driver  arc  the  various  electrical  and  mechanical  instruments 
which  are  used  for  reference  during  the  operation  of  the  crane. 
The  lay-out  of  the  cabin  is  illustrated  in  Fig.  2. 

FiKLD  Resistances. 
The  field  resistances  for  thellBkW.  and  58  kW.  generators, 
respectively,  are  builtf  in  direct  on  the  main  controllers.  To 
reduce  the  number  of  sjjare  parts  required,  the  two  change-over 
switches  and  controllers,  with  their  self-contained  resistances, 
are  madc^  interchangeable.  The  only  necessity  for  care  in  the 
interchanging  of  switches  is  due  to  the  fact  that  the  controllers 
operate  different  sized  units,  and  therefore,  the  field  resistance 
is  connected  up  dift'erently  on  the  two  machines.     The  main 


Fig.  2. 


12'.  4-" - 
-Plan   ok  Dkiveh's    Cabin, 


A.  Ammeter   and    voltmeter    for    58  kw. 

generator. 

B.  Ammeter  and  voltmeter   for   116kw. 

generator. 

C.  Throw-over  switch. 

1.  Auxiliary  hoist. 

2.  Slewing. 

3.  Main  hoist. 

4.  Off  position. 

D.  Searchlight. 

E.  Handwheel    for  directing  the    search- 

light. 

F.  Controller  fof  the  58  kw.  generator. 

G.  Controller  for  the  116  kw.  generator. 
H.  Emergency  levers  for  releasing  brakes 

on  :  — 


5.  Main  hoist,  left  hand. 

6.  Main  hoist,  right  hand. 

7.  Auxiliary  hoist. 

I.  Hand  wheel  for  actuating  mechanical 
coupling  between  main  hoist  and 
luffing  mechanism. 

J.  Hand  wheel  for  actuating  mechanical 
coupling  between  auxiliary  hoist 
and  trolley. 

K.  Combined  capacity  reach  and  in- 
clination. Indicator  for  load  on 
individual  main  motor. 

L.  Combined  capacity, reach  and  inclina- 
tion Indicator  for  load  on  two 
main  hoists. 


controllers  have  44  single  switching  elements  and  are  pro- 
vided with  26  positions  on  either  side.  Of  these  26  positions, 
16  serve  to  insert  the  field  regulating  resistance  in  the  generator, 
and  10  serve  to  weaken  tlu»  motor  fields  for  an  increase  in  speed. 
The  special  field-weakening  resistances,  which  are  operated 
Irom  the  regulating  resistances,  are  inserted  by  means  of  cou- 
tactors. 

Contactor  Design. 

While  in  the  case  of  the  main  controllers  only  relativelv 
small  amounts  of  current  are  handled  or  have  to  be  interru])ted, 
the  contacts  in  the  change-over  switi'hes  have  to  be  sutticiently 
large  to  carry  the  main  generator  armature  current.  In  the 
change-over  switches  there  are  12  of  the  main  contacts  and  33 
auxiliary  contacts  for  relay  or  control  current.  By  means  of 
ihe  main  contacts  the  various  switching  operations  of  the 
groups  of  motors  and  gen(>rators,  as  already  described,  are 
<arricd  out.  The  au.xiliary  contacts  serve  to  switch  in  the 
limit  switches,  brake  solenoids  and  motor  fields  of  the  three 
groups  of  motors.  They  also  serve  to  operate  the  contactors 
of  the  load  resistances  iu  particular  oases. 


IIlMIDITY   CONSIDEBATIONS. 

.Ml  of  \\v\  equipment  in  the  operator's  cabin  ha.s  been  de- 
signed with  especial  care  to  guard  agaiast  the  extreme  hu- 
midity upon  the  Isthmus,  and  mica  or  porcelain  iasulation  ha.s 
been  u.sed  throughout.  No  wood  is  used  in  the  manufarrture 
of  any  part  of  the  control  equipment  in  the  operator's  cabin. 
The  resistances  built  in  as  a  part  of  the  main  controllers  are 
made  principally  of  rheotan  sheets,  only  the  first  .steps  being 
maoe  of  rheotan  wire  in  order  to  provide  the  nec^;.ssary  resist- 
ance. The  possibility  of  the  various  turns  of  resistance  wire 
coming  in  contact  due  to  vibration  is  prevented  by  a  special 
design  of  porcelain  insulator  carriers.  The  load  resistances 
are  con-structed  of  cast-iron  grids. 

Particular  attention  was  paid  to  the  coastruction  of  the 
terminal  bars  of  the  resistances  and  cables.  The  terminal 
boards  of  the  resistances  built  on  the  controllers  are  of  the 
so-called  "  marine  "  type  ;  that  is,  the  individual  terminals 
are  clasped  on  to  mieanised  steel  bars  of  square  .section.  The 
terminal  boards  for  the  load  and  motor  protecting  re.si.stance.s 
consist  of  slate  paiu^ls  impregnated  with  compound  and  enam- 
elled on  all  sides.  The  various  resistances  are  enclo.sed  in  sheet 
steel  cases  having  perforated  tops.  The  connections  between 
the  controller  fingers  of  the  resistance  terminals  for  the  generator 
and  motor  field  resistances  are  entirely  enclo.sed  in  the  appa- 
ratus itself.  All  control,  generator  and  motor  cables  on  the 
cranes  are  of  the  armoured  type,  rubber  insulation  protected 
by  lead  and  steel  sheathing  being  used. 

The  author  is  indebted  to  the  Governor  of  the  Panama 
Canal  for  particulars  of  the  cranes  and  their  equipment,  and 
he  takes  this  opportunity  of  recording  his  appreciation. 


Electric  Traction  in  South  Africa. 

We  have  already  announced  the  decision  of  the  South  African  Rail- 
way Administration  to  adojit  electric  traction  on  the  Cape  Town- 
Simonstown  line,  and  the  section  of  the  Natal  main  line  from  Durban 
to  Pietermaritzburg.  In  our  issues  for  Nov.  7  and  24  last  we  gave  a 
full  abstract  of  the  report  of  the  consulting  engineers  (Messrs.  Merz  «Sc 
McLellan),  recommending  the  electrification  of  some  nine  sections  of 
line,  at  a  cost  of  £15,427,382.  The  Administration  recommend  the 
adoption  of  the  engineers'  proposals  in  principle,  the  work  to  be  under- 
taken in  sections  and  sjiread  over  a  number  of  years,  but  the  two  sections 
referred  to  above  are  to  be  converted  now,  and  funds  are  to  be  voted 
without  delay. 

Owing  to  the  increase  in  prices,  estimates  (based  on  present  revisetl 
jjrices)  have  now  been  prepared  as  under,  a  being  for  the  Cape  Town- 
Simonstown  line,  and  b  for  the  Durban-Pietermaritzburg  double  rail- 
way (with  lines  to  Point  and  Bluff)  :  — 

Installation  of  motors  and  alterations  to  carriages  to  adapt  them  to 
nuiltii)le-unit  system  (n\  £42,").(;0(),  (6)  £907.000  ;  jiermanent-way  equip- 
ment (including  transi.-ission  line)  (</)  £152,20(\  (6)  £49rt.7(H>  ;  trans- 
mission lines  {h)  £133,000;  sub-stations  (n)  £lti5,4o0,  (6)  £.320,iX>0  ; 
car  sheds  ('()  £40,000,  alterations  to  locomotive  sheds  (6)  £o<t.O(X> ;  tele- 
graph, &c.,  alterations  («)  £2,250.  (6)  £12, KX^  ;  contingencies,  &e.  ('•) 
£78,500,  (6)  £187,(500  ;  and  power  stations  (one  at  Cape  Towti  and  one' 
at  Durban)  for  railway  purposes  only  ('«)  £W^),0(X>,  (6)  £"2o.0(X>.  The 
revised  totals  are  £1,4(14,000  and  £2!!)21,4(.Kt.  compared  with  £1.2(ii>,53S 
and  £2,033,000  in  Messrs.  .Morz  and  .Milvollitns  original  ivport. 


Electric  Driving    oi    U.S.  Battleships. 

From  some  particulai-s  to  hand  from  New  York  it  appears  that  six  new 
battleships  and  battle  cruisers  are  to  be  driven  by  electric  power,  their 
guns  fought  in  action  by  electric  power,  and  every  thing  possible  will  be 
done  by  the  same  agency.  Four  of  the  battleships  (the  "  Montana, " 
"South  Dakota,"  "Indiana"'  and  "  North  Carolina '")  are  are  to  be 
propelled  by  an  equipment  consisting  of  two  Westinghouse  2S,0(>(> 
k.v.a.  turbine  generatoi-s  and  four  15,(X^0  h.p.  Westinghouse  propeller 
nu)toi-s.  The  turbines  aiv  of  the  complete  expansion  impulse  reaction 
type,  developing  their  full  rated  load  of  at  2t>5  lb.  pressure  (steam),  50" 
superheat  and  28.^  in.  vacuum.  The  generators  are  three-phase,  (>(^ 
cycle,  5,000  volt  machines.  For  the  battle  cruisers,  in  which  a  higher 
speed  is  essential  (3(i  knots  being  aimed  as  against  21  in  the  battleships), 
the  turbine  power  is  estimated^at  1S0.(UK>  h.p.  or  UH),0(.K>,  k.T.a.  The 
battle  cruisei"s  "Ranger"  and  "Constellation  "  will  eiwh  have  an 
equipment  of  four  Westinghouse  main  turbines  capable  of  developing 
4l>.750  h.p.  each,  with  steam  pressure  at  2(i5  lb..  50"  of  suiH?rheat,  and 
2S.\  ii-.  vacuum  ;  four40,(HH)  k.v.a.  West inghousi-  thn.x>-i>hasi>  generators 
connected  directly  with  the  turbines  anil  generating  at  5,4(H.)  volts, 
51-53  cycles,  and  eight  wound  mtor  Westinghouse  motoi-s — two  to  each 
propeller— which  are  rated  at  22.500  h.p.  eiwh.  These  liguers  give  an 
outline  of  the  power  of  these  naval  moustors,  which  will  havo  a  dia- 
placouient  of  43,000  tons  each. 


THE  ELECTRICIAN. 


September  10,  1920. 


The  British  Association  at  Cardiff. 


A  Non-Electrical  Meeting. 


Tuesday,  Avgvst  24th, 
iScveral  causes  conspired  to  make  the  annual  meeting  of  the  British 
Association,  wliich  oi)ene(l  to-day  at  C'ardift",  rather  small.  For  one 
thing,  members  have  grown  accustomed  to  meeting  in  the  first  or 
second  week  of  Sejitember,  and  not  a  few  found  to  their  regret  that 
they  were  unable  to  attend  at  the  earlier  date  selected  this  year. 
'J'hen  there  was  the  increased  cost  of  travelling  and  rumours  of 
insufficient  hotel  accommodation.  Finally,  at  the  eleventh  hour, 
the  tramway  men  went  out  on  strike,  so  making  it  difficult  for 
visitors  situated  in  the  outlying  districts  to  reach  the  centre  of  the 
town. 

The  local  organising  committee,  under  the  leadership  of  Dr.  Wm. 
Evans  Hoyle  (hon.  local  secretary)  had,  however,  done  all  that  lay 
in  their  power  to  minimise  the  inconvenience  arising  from  lack  of 
the  usual  facilities  for  accommodation  and  transport,  and  members 
were  justly  ])leased  with  the  arrangements  which  had  been  niade  for 
holding  all  the  meetings  in  the  handsome  public  buildings  in  C'athays 
Park.  The  reception  room  and  central  offices  were  at  the  City  Hall. 
Aberdare  Hall  was  used  for  the  secretariat,  and  provided  accom- 
modation for  a  large  number  of  guests  and  officials.  Section  G 
(Engineering)  was  housed  in  the  capacious  and  well-apponited 
premises  of  the  South  Wales  Institute  of  Engineers.  The  meetings 
of  Sections  A,  F,  H  and  L  were  held  in  the  University  College,  and 
the  remaining  sections  wei-c  accommodated  at  the  Technical  C!ollege. 
The  inaugural  general  meeting  was  held  at  the  Park  Hall  at 
8  p.m.,  when  Proi.  William  A.  Herdman,  CVB.E.,  D.Sc,  the  in- 
coming president,  delivered  an  address  on  "  Oceanography  and  the 
Sea  Fisheries."  Sir  Charles  Parsons,  the  retiring  president,  in 
opening  the  proceedings,  refen-ed  to  C'arditf  as  a  great  industrial 
locality,  famed  throughout  the  world  for  coal,  commerce  and  shij)- 
])ing.  After  recording  with  deep  regret  the  death  since  their  last 
meeting  of  Prof.  John  Perry,  F.R.S.,  general  treasurer  ;  J\Ir.  Henry 
Charles  Stewardson,  assistant  treasurer  ;  and  of  Sir  Norman  Lockyer, 
past  president,  he  announced  that  the  following  telegram  had  been 
sent  to  H.M.  the  King  : — 

The  members  of  the  British  As.sociatiou  for  the  Advancement  of 
Science  desire  to  express  their  loyal  devotion  to  your  Majesty,  and  at 
this  their  meeting  in  the  Principality  of  Wales  hope  that  they  may  be 
permitted  to  congratulate  your  Majesty  on  the  splendid  work  done  by 
the  Prince  of  Wales,  which  has  drawn  towards  him  the  thoughts  and 
hearts  of  the  whole  Empire. 

It  was  also  announced  that  the  total  number  of  members  attending 
the  meetiiig  was  1,.'}I7.  M'he  revised  tigure  at  the  end  of  the  meeting 
was  1,378,  com])ared  with  a  total  of  1,497  when  the  British  Asso- 
ciation met  at  Cardiff  in  1891. 

Tlinrsilaji,  Aug II, si  26lh. 
At  a  meeting  of  the  general  committee  held  this  afternoon,  Sir 
T.  E.  Thorpe,  C.H.,  F.H.S.,  was  appointed  pi'csident  of  the  Associa- 
tion for  the  year  11)21-22,  when  the  meeting  will  be  held  in  Kdin- 
'burgh,  and  Sir  Chailes  Parsons,  ex-jn-esident,  \\as  a])pointed  trustee, 
in  "siu-cession  to  t lie  late  Lord  Kayleigh.  A  deputation  was  received 
from  Hull  inviting  the  Association  to  held  its  meeting  in  that  city  in 
1922.  This  imitation  was  unanimously  accjepted.  To-day  I'rof. 
Hkhdman  ])resided  over  a  specially  convened  meeting  of  it^pi-esen- 
tati\es  of  all  sections,  when  the  question  of  ihc^  aj)])lication  of  science 
to  tiie  ])ublic  serv)(a^s  came  under  discussion.  Mr.  F.  E.  Smith, 
Director  of  tiie  Pcsearch  Department  of  the  Admiralty,  announced 
that  it  had  been  decided  to  build  a  new  laboratory  at  Teddinglon 
at  a  cost  of  about  .t2r),(M)0,  where  the  fundamental  re.search  work  of 
the  Navy  w(uild  be  done  by  a  staff  consisting  of  2(5  scientists.  I'rof. 
C.  F.  .liCNKiN  gave  an  outline  of  the  expeiimental  and  re.search  woik 
carried  on  in  jicronautics  by  tlie  Jloyal  Air  {'''orce  during  the  war. 

Skction  a. 

TiH'fiday,  August,  24th. 
After  the  ('residential  Address,  which  we  have  ali-eadv  briefly 
referied  to,  a  I'apcr  was  read  by  Mr.  .).  Evekshed,  F.P.S.,  "upon  the 
measuremeni  of  the  shifts  of  the  Fraunhofer  lines  of  a  spectrum  of 
the  edges  of  the  solar  di.sc.  Kinstcins  relativity  theory  demands 
a  c(Mtiaiii  displacement  of  the  lines  emitted  from  suCli  ivgions  p(),ss(>ss- 
ing  dilVer(>nt  velocilics  relatively  to  the  obs(>rver,  and  numy  of  the 
Kodaikanal  spectiograrus  seem  to  give  shifts  of  the  recpiiivd  amount. 
A  closer  analysis  of  otiuM-  eau.ses  which  aif>  known  to  produce  such 
shifts  throws  doubt,  however,  on  the  agix'ement  of  tlie  residual 
displacement  wi'h  tlu>  l';insteiu  vahie  ;  ami  Mr.  Evei-sheds  general 
conclusion  Mas  that  the  (juestion  still  renuiiiis  ojjen. 


Wednesday,  August  25th. 

To-day  Dr.  Aston  gave  an  interesting  account  of  his  recent  work 
in  the  measurement  of  the  atomic  \\'eights  of  isotopes  by  means  of 
the  positive  rays. 

In  the  discussion  which  followed,  Sir  E.  Rutherford  pointed  out 
the  importance  to  chemical  theory  of  investigating  elements  derived 
from  various  sources,  and  so  determining  whether  the  proportion  of 
isotopes  is  characteristic  of  each  element  or  whether  it  varies  with 
the  source,  so  that  the  ordinary  "  atomic  weight  "  of  an  element 
is  really  variable.  Other  Papers  were  read  by  Sir  Ernest  Rvther- 
FORD,  Prof.  Whiddington  and  Lieut. -Col.  Stratton. 

Thursday,  August  26th. 

A  discussion  on  the  "  Origin  of  Spectra  "  occupied  the  first  two 
hours  of  to-day"s  meeting.  The  report  of  the  Seismology  Committee 
was  next  taken,  and  Sir  Oliver  Lodge  contributed  a  controversial 
note  on  "  Popular  Relativity."  He  said  that  the  negative  result  of 
the  famous  Alichelson-Morley  experiment  was  explained  sufficiently 
by  the  Fitzgerald-Lorentz  contraction  in  the  line  of  motion,  and  the 
more  general  explanation  in  terms  of  relativity  involved  meta- 
physics. He  had  no  quarrel  with  Einstein's  mathematical  theory ; 
it  was  the  attempts  to  translate  it  into  physical  terms  against  which 
he  protested.  Our  experiments  were  conducted  upon  matter  and 
energy,  about  w  hich  we  knew  a  good  deal ;  of  the  relativity  of  space 
and  time  we  knew  nothing,  and  theories  of  them  became  essentially 
metaphysical.  It  was  kinematically  as  true  to  say  that  Newton 
and  the  earth  rose  to  the  apple  as  to  say  that  the  apple  fell  to  the 
earth  ;  but  in  reality  we  had  no  doubt  which  statement  gave  tho 
real  truth  of  the  matter. 

Prof.  Eddington  replied  that  relativists  were  so  far  from  being 
metaphysical  that  they  rejected  all  that  could  not  be  measiu-ed  by 
a  yard  stick  or  a  clock ;  on  the  contrary,  such  terms  as  '"  simul- 
taneity '  and  the  like,  necessary  to  the  description  which  Sir  Oliver 
gave  of  phenomena,  were  essentially  metaphysical.  Dr.  Robb  also 
gave  an  interesting  note  on  his  theory  of  space  and  time.  Sir 
Oliver,  while  quite  seeing  M'hat  the  Chairman  meant  b}^  trans- 
ferring the  title  of  metaphysician  from  the  relativists  to  him  con- 
fessed his  continued  faith  in  the  Newtonian  absolute  time,  con- 
tinuous and  flowing  uniformly  on. 

Friday,  August  2&h. 

To-day  a  long  programme  awaited  the  Section.  Prof.  Sydney 
Chapman,  F.R.S.,  ojxjned  with  a  Pajx'r  on  "  Terrestrial  Magnetism."' 
He  traced  several  of  the  periodic  disturbances  to  variations  in  the 
currents  indu(;ed  by  the  earth's  permanent  field  in  the  conducting 
laj'cr  of  the  up])er  atmosphere,  the  variations  lieing  due  to  the 
atmospheric  tides. 

Father  CoRTiE  objected  to  the  explanation  advanced  by  the 
author  of  certain  equatorial  magnetic  disturbances  as  due  to  narrow 
jiencils  of  ultra-xiolet  light  emitted  from  rather  deep  layei-s  in  the 
sun.  While  agreeing  that  the  source  \\a.<  dee])-lying,  he  thouglit 
the  facts  were  better  met  by  the  idea  of  charged  ions,  w  Inch,  after 
being  shot  out,  ex])anded  into  clouds  under  their  own  mutual  repul- 
sions. The  entry  of  the  earth  into  such  clouds  produced  a  magnetic 
storm.  Sir  Omvkh  Lodge  suggested  that  jmsitive  ions  drawn  to 
the  equatorial  regions  might  explain  the  facts.  Prof.  Chapman,  in 
his  reply,  remarked  that  such  ions  would  be  drawn,  like  the  negative 
ones,  to  the  jjolar  regions,  but  to  the  anto-meridian  instead  of  tlie 
postmeridian  hemisphere.  Father  Corties  ionic  doud.s  would  be 
<juite  unable  to  produce  magnetic  storms  of  the  suddenness  and 
inteu.sity  actually  found  to  occur. 

Mr.  .1.  H.  Smaxhv  gave  a  brief  summary  of  work  whicli  led  him  to 
an  equation  gMng  the  saturation  pressure  of  a  vapour  in  terms 
of  tlie  temperature  and  the  density  of  the  liquid  and  va]tour  at  that 
temperature,  free  from  all  adjustable  constants.  'J'he  theory  leads 
to  the  view  that  the  .space  "  occupied'  (in  the  .sense  of  the  kinetic 
theory)  by  the  im)|ecules  in  a  liquid  |ior  unit  volume  i.s  e((ual  to  the 
space  •■  unoccupied  "  in  its  .saturated  \a]H>ur  :  that  the  two  phases 
are  in  this  resjKH't  comjUementary.  .\  moditiiation  of  the  theory  to 
allow  for  the  fact  that  in  actual  li(|uids  tliis  relation  d<x^s  not  strictly 
h(i|d  leads  to  a  modilied  e(piation.  which  gives  much  more  correct 
values  of  the  sat luation  pressui-c.  Similarly  an  istlu'rmal  e(jU.ition 
can  be  obtained  w  liicli  holds  fairly  well  up  to  tiie  critical  tem|H'rature, 
but  (piite  breaks  down  above  it  ;  the  corresponding  nioditication 
of  this  e(|uation  leads  to  correct  values  uj)  to  the  highest  temjx*ra- 
tures.  Slides  were  siiown  giving  tables  of  values  illustrating  this 
agreement. 


Skptrmhrk  10.  1920. 
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I'rof.  I'oKTKU  r<'marko<l  that  tlio  forrti  of  Dictorioi's  equation 
finploycd  with  th(!  lirHt  power  of  tho  ahsoliifc  tfni|M'ratiir(*  had  proved 
(jiiitc  iiiacciirat*',  and  that  a  power  af)pro.\iiiiately  .'{'2  wa«  necesKary. 
Mr.  SiiAXHY  i-e|)lied  that  this  inodilication  of  Dieterici's  efpiation 
had  been  iieeesHary  to  retain  the  fon.staney  of  a  term  in  the  ecpialion, 
when-as  tlie  present  I'ajx'r  reco^^nised  that  this  term  was  deix-ndent 
on  temperature  and  j^ave  its  value;  the  oii</inal  theoivtieally  deduced 
equation  was  thus  still  valid. 

Tuesday,  Aikju-hI  241  h. 

After  the  presidential  address,  wiiieh  wo  dealt  with  in  our  issue  of 
August  27th,  a  vot<'  of  thanks  was  moved  by  Sir  Jamks  B.  Hkndek- 
soN,  who  referred  to  the  impossibility  of  maintaining  supremacy  in 
the  air  without  the  systematic;  employment  of  the  best  bi'ains  of  the 
country  on  the  reseai'ch  work  need(>d  to  throw  light  on  the  many 
outstanding  fundamental  prol)lems  to  which  the  President  had 
referred.  I'rof.  V.  ('.  TjKA,  who  seconded  the  motion,  said  he  had 
had  the  honour  of  being  associated  with  some  of  the  extremely 
valuable  work  done  by  Prof.  .lenkin  at  the  Air  Ministry,  and  he 
particularly  admired  the  way  in  which  l'rf)f.  Jenkin  always  insisted 
on  getting  right  down  to  the  underlying  fundamental  principles. 

The  next  Paper  taken  was  by  Prof.  F.  C.  Lea  on  "  Testing  Mate- 
rials at  High  Temperatui-es."  An  interesting  series  of  curves 
showed  a  remarkably  close  agreement  between  the  tensile  strengths 
and  Brinell  hardness  numbers  of  Muntz  metal,  manganese  bronze, 
delta  metal,  nicro-eopjier  and  aluminium  piston  alloys  tested  at  a 
number  of  ditlerent  tem[K^ratures.  Mild  steel  was  found  to  have 
a  maximum  strength  at  temj)eratures  of  from  230'^C.  to  240°C'., 
and  its  tenacity  fell  to  a  low  value  of  some  7  tons  per  square  inch  at 
about  ()40'T'.  Dealing  with  the  fire-resisting  properties  of  rein- 
forced concrete  structures,  he  pointed  out  that  such  structures  were 
bound  to  collapse  if,  due  to  fire,  the  temperature  of  the  steel  rein- 
f(M'cement  rose  to  600°('.  or  700°C.  By  burying  thermo-couples 
to  various  depths  in  a  concrete  block  heated  in  an  electric  furnace, 
the  rate  of  temperature-rise  had  been  experimentally  determined 
corresponding  to  various  de])ths  of  cover.  As  a  result  of  such  treat- 
ment, the  concrete  l)lock  became  full  of  cracks  which  developed 
for  the  most  part  during  cooling.  The  weakening  effect  of  heat 
on  concrete  was  largely  to  be  ascribed  to  the  development  of  these 
cracks. 

I'rof.  Jenkin  said  that  Monel  metal  had  not  got  a  good  name 
in  this  country  ;  but  having  regard  to  Prof.  Lea's  tests  which 
showed  that  it  retained  its  strength  at  high  temperatures  better 
than  mild  steel,  its  use  for  certain  purposes  deserved  reconsideration. 

Prof.  T.  HunsoN  Bkare  said  that  as  heated  concrete  blocks 
develoiKid  cracks  even  when  allowed  to  cool  slowl\%  it  was  certain 
that  the  violent  cooling  produced  by  hydrant  jets  playing  on  a  fire 
in  a  reinforced  concrete  building  would  cause  severe  cracking  of  the 
concrete  cover.  This  mea'nt  that  when  the  heat  of  the  fire  returned 
to  the  spot  that  had  just  been  s^irayed,  the  reinforcing  steel  would 
be  largely  unprotected,  and  consequently  the  attempts  of  the 
firemen  to  extinguish  the  fiames  would  actually  assist  in  causing 
the  building  to  collapse. 

Prof.  J.  T.  Macgregou-Morkis  desii-cd  more  precise  particulars 
of  the  windings  used  by  Prof.  Lea  in  the  construction  of  his  electric 
furnaces.  From  Prof.  Lea's  reply  to  his  question  it  appeared  that 
it  had  not  been  found  necessary  to  use  low  pressures  and  heavy 
currents.  In  some  cases,  the  windings  were  of  sufficient  resistance 
to  absorb  from  1 10  to  200  volts. 

Prof.  W.  H.  Watkinson  suggested  that  a  way  to  guard  against 
collapse  of  a  reinforced  concrete  building  when  subjected  to  fire 
would  be  to  introduce  the  steel  reinforcement  in  the  form  of  con- 
tinuousljr  connected  hollow  pipes  through  which  cooling  water 
could  be  circulated  in  the  event  of  fire.  Prof.  Lea,  on  the  other 
hand,  felt  it  unlikely  that  such  a  method  would  ever  be  adopted 
in  preference  to  sprinklers,  because  sprinklers  actually  helped  to 
extinguish  the  fire. 

Col.  R.  E.  Crompton,  C.B.,  then  read  a  Paper  on  the  "  Cutting 
Edges  of  Tools."  He  mentioned  that  last  year  the  Institution  of 
Mechanical  Engineers  formed  a  Cutting  Tools  Research  Committee 
and  as  the  result  of  its  labours  very  im])oi-tant  developments  might 
be  expected  within  the  near  future.  It  had  been  found  that  the 
great  strength  and  toughness  of  the  cutting  edges  of  properly  heat- 
treated  tools  made  of  modern  high-speed  steel  made  it  possible  to 
largely  reduce  the  cutting  angles  that  had  become  standard  for 
tools  made  of  ordinary  carbon  steel,  thereby  greatly  reducing  the 
power  required. 

Mr.  C.  E.  Stromeyer  said  that  he  believed  that  the  most  perfect 
cutting  edge  was  that  of  the  knife  used  by  oculists  when  removing 
the  lens  of  the  eye,  and  that  there  were  only  two  firms  in  tlie  world 
that  could  sharpen  them- 

Prof.  F.  C.  Lea  speculated  on  what  actually  took  place  in  the  pro- 


cess of  atroppin>i  a  razor,  an«l  siii/^icsfd  that  if  producfd  a  cutting 
r-dge  of  amorphous  mat**rial. 

J)r.  J.  S.  OwKNs  was  inclined  to  atrrer  with  thirf  idea,  but  mon- 
tioncd  that  he  had  failed  in  an  attempt  to  shave  hims<-|f  with  a  pie<-e 
of  broken  ;.'lass.  Col.  Crompton  agr«*ed  that  it  wan  nocfiwary  to  lap 
anrl  burnish  the  edt;e  of  fine  cutting  tools;  but  uhi-n  thf  euttinii 
anglff  was  only  |.">  (\c<^.  or  less,  it  waH  nc<-e.sHary  to  lap  ami  burnish 
both  edges  simultaneously,  and  he  had  devised  nieaiiH  whereby 
his  could  Ix-  ac(  ()rn|)|isherl. 

Wednfudaij,  AikjuM  2ijik. 

The  first  PajK'r  taken  this  morning  wa«  "  Farm  Tractors — Regarded 
from  the  Viewj)oint  of  the  U.ser  and  Potential  L'ser,"  by  Mr.  S.  F. 
Edge,  during  which  Col.  R.  E.  Crompton  of.cupied  the  chair.  Mr. 
Edge  traced  the  history  of  the  indu-stry  in  this  country,  and  e.x- 
pressed  unbounded  confidence  in  its  future.  For  the  time  Ijeing 
he  preferred  a  slow  s|)eed  horizontal  two-cylinder  engine  of  fairly 
heavy  build  ;  though  he  had  no  doubt  that  the  high-speed  four- 
cylinder  engine  would  eventually  supplant  it. 

Col.  Crompton  gave  an  account  of  some  of  his  early  experiences 
with  tractors,  which  dated  back  to  ISOI.  He  thoujiht  Mr.  Kdsje 
had  hardly  done  justice  to  the  cater jiillar  tyjje  of  tract')r,  which 
hafl  its  own  sphere  of  u.sefulnes.s.  One  thing  which  cau-sed  him 
concern  was  the  .shortage  of  liquid  fuel.  He  thought  it  time  that 
the  use  of  liquid  fuel  was  prohiliited  in  all  ca.ses  where  cf»al  miild 
be  uscfl,  and  that  effort.s  should  l)e  made  to  develop  gas  producers 
suitable  for  use  on  tractors. 

Prof.  Jenkin  referred  to  the  crude  character  of  the  ploughshare, 
which  merely  burst  the  earth  o|K»n  iastcad  of  cutting  it. 

Dr.  K.  Pi(  KWORTH  Farrow  and  other  sjjeakers  dwelt  on  the 
deplorable  lack  of  intelligence  and  skill  of  the  farm  hands  who 
were  entrusted  with  the  driving  of  tractors. 

Wing-Comdr.  T.  R.  Cave- Brown-Cave  advocated  the  desira- 
bility of  employing  visiting  inspectors. 

Prof.  T.  HtnsoN  Beare,  on  the  other  hand,  insisted  that  all 
tractor  drivers  should  be  comjielled  to  take  suitable  engineering 
courses  at  the  agricultural  colleges. 

Mr.  Edge,  in  reply,  said  that  certain  tractors  were  now  fitted 
with  revolving  cuttei-s  which  halved  the  tractive  effort.  He  thought 
that  the  fuel  oil  problem  would  inevitably  solve  itself  under  the 
stimulus  of  money  and  brains  provided  the  demand  for  it  was 
sufficiently  great. 

Mr.  H.  R.  RiCARDo  then  read  a  Pajjer  on  "  High-speed  Petrol 
Engines,"  the  discussion  on  which  was  deferred. 

Section  G. 

Thursday.  August  26. 

The  first  Pajjer  taken  this  morning  was  by  Prof.  J.  T.  ^Licgregor- 
MoRRis  on  ■■  A  Portable,  Direct-reading  Anemometer  for  >reasuring 
Ventilation  in  Coal  Mines,"  which  appeared  in  our  issue  of  August  27. 

In  the  course  of  the  discussion  on  this  Dr.  Ezer  Griffiths  said 
the  reason  why  the  hot  wire  anemometer  had  not  l)een  more  generally 
employed  for  air  speeds  was  because  its  int'.ications  varied  as  the 
square  root  of  the  velocity  and  consequently  the  scale  closed  up  at 
high  velocities,  whereas  the  air  speed  indicators  utilising  the  IMtot 
tube,  being  based  on  a  square  law,  were  sensitive  at  high  velocities 
and  simpler  in'construction.  He  criticised  the  author  and  stated 
that  he  maintained  a  constant  current  in  the  bridge  cireuit.  but  that 
this  current  value  was  varied  for  different  air  temj)cratures  in  order 
to  allow  for  the  mass  fiow  that  was  the  product  of  the  density  and 
the  velocity.  Changes  of  air  tem|H>rature.  however,  intrixluced 
another  source  of  error,  as  it  altei\d  the  sensitivity  of  the  bridge. 
The  deflection  of  a  given  mass  velocity  varied  as  C-U,  hence  if  the 
temperature  of  the  bridge  was  altereil  K  varied,  and  consequently 
keeping  C  constant  did  noi  sufiiee  to  maintain  constant  .sensitivity. 
It  might,  of  coui-se,  Ik?  possible  to  calculate'  the  appropriate  current 
value  for  each  temjxM-ature  and  incorjwrate  the  correction  with 
that  made  to  reduce  to  true  velocities.  This  reduction  to  true 
velocities  did  not,  however,  ap{)ear  to  be  desirable,  since  mining 
engineers  are  primarily  concerned  with  the  weight  (or  mass  velocity) 
of  air  circulating  rather  than  the  actual  velocity.  If  such  was  the 
case,  the  necessity  for  reading  the  temi)erature  and  then  atljusting 
the  cm-rent  to  a  particular  value  for  each  observatio!\  could  be 
avoided  if  Prof.  iMorris  altered  his  bridge  arrangement  so  as  to  utilise 
the  automatic  constant  sensitivity  arrangement  ilevised  by  the 
sixwkers  brother  (Mr.  Edgar  A.  CJritfiths)  for  his  pt^rol  depth  gauge. 
This  would  also  simplify  the  construction  of  the  anemometer  by 
reducing  the  number  of  wires  necessary.  The  secoml  criticism  was 
with  regard  to  the  nu>thod  of  calibrating  the  anemometer.  His 
colleague,  Mr.  Davis,  had  made  some  careful  exixM-iments  and  found 
that  for  low  velocities  the  calibration  in  a  stream  of  air  moving 
horizontally  was  not  the  same  as  when  the  stream  was  flowing  in  a 
vertical  direction,  owing  to  the  interference  of  the  vertical  convection 
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Stream  set  up  by  the  hot  wire  itself.  At  low  velocities  there  was  no 
standard  for  comparison,  l)ut  it  was  found  possible  to  do  so  by 
constru((in,u  a  vertical  wind  channel  with  a  Vcnturi  neck.  The  hot 
Avii'e  anemometer  was  ])la(ed  in  the  Avide  section  ^hile  a  Pitot  Mas 
inserted  in  the  neck,  where  the  velocity  was  increased  in  proportion 
roughly  to  the  reduction  in  area. 

Mr.  J.  S.  G.  Thomas  remarked  that  the  indications  of  the  hot-wire 
anemometer  could  be  obtained  Avith  any  desired  degree  of  sensitivitj^ 
limited  only  by  that  of  the  electrical  apparatus  available.  The 
windmill  instrument  necessitated  the  ajjplication  of  a  very  imcertain 
correction,  which,  moreover,  did  not  remain  constant  over  any 
very  considerable  length  of  time.  The  hot-wire  instrument,  owing 
to  its  possil)le  extreme  sensitivity  in  the  region  of  low  velocities, 
apjieared  to  be  ideally  suitable  for  the  measurement  of  such  veloci- 
ties, though  the  ultimate  standard  of  calibration  of  the  instrument 
would  probably  be  the  Pitot  tube.  Tn  the  region  of  low  imj^ressed 
velocities  of  the  gas  stream,  the  effect  of  the  free  convection  current 
set  up  by  the  heated  wire  or  wires  became  of  paramount  importance, 
and  great  care  had  to  be  exercised  in  the  interpretation  of  the 
indications  of  the  hot-wire  anemometer  in  the  region  of  low  velocities 
— of  the  order  of  a  few  centimetres  per  second. 

Prof.  Macgregor-Morris,  replying  to  Dr.  Griffiths,  said  the 
method  of  eliminating  temperature  errors  was  to  re-adjust  the  current 
through  the  bridge  for  a  new  temperature  to  such  a  value  that  the 
bridge  galvanometer  or  indicating  instrument  gave  the  same  reading 
for  the  same  velocity.  This  assumed  that  the  form  of  the  calibration 
curve  was  the  same  for  all  temperatures  between  55°F.  and 
95°r.,  which  was  near  enough  the  truth  for  the  accuracy  aimed  at 
in  the  instrument.  This  method  possessed  the  advantage  of  ex- 
]ieri mentally  ehminating  all  possible  sources  of  change  due  to 
temijeratiu"e.  Experimenting  on  a  wind  channel,  he  had  found 
that  the  revolutions  of  the  fan  plotted  against  the  square  root  of 
the  Pitot  tube  reading  gave  a  straight  line  down  to  5  miles  per  hour, 
and  if  produced  backwards,  this  straight  line  was  found  to  pass 
through  the  origin.  This  suggested — and  other  experiments  con- 
firmed— that  it  was  quite  near  enough  for  present  purposes  to  treat 
the  velocity  in  the  wind  channel  as  bearing  a  constant  ratio  to  the 
speed  of  revolution  of  the  propeller. 

The  exhibition  of  the  apparatus  described  created  much  interest, 

and  it  was  a  pity  that  more  time  was  not  available  for  its  discussion. 

Mr.   H.   T.   TiZARD  then  read  a  Paper  on   "  Specific   Heat  and 

Dissociation  in  Internal  Combustion  Engines,"  immediately  followed 

by  a  Paper  on  "  The  Indicator  Diagram  of  a  Gun,"  by  Sir  James  B. 


Henderson  and  Prof,  H,  R.  Hasse.  An  attempt  was  made  to 
hold  a  joint  discussion  on  these  two  Papers  together  mth  the  Paper 
on  "  High  S])eed  Petrol  Engines,"  read  by  Mr.  RifARDO  the  day 
before  ;  but  the  time  available  ])roved  altogether  inadequate  to  deal 
with  the  immense  amount  of  material  provided,  and  the  controversy 
which  arose  between  Mr.  Tizard  and  Sir  James  Henderson  on  what 
measure  of  reliance  could  be  placed  on  experimental  determinations 
of  specific  heats  of  gases  at  temperatures  above  1,500°C.  did  not 
help  matters. 

In  the  short  time  which  remained  Prof.  A.  L.  Mellanby  and 
Mr.  W.  Kerr  read  their  Paper  on  "  Steam  Action  in  Simple 
Nozzles."  Friday,  August  27th. 

Section  G. 

At  the  final  session  Prof.  W.  Cramp  opened  the  proceedings  by 
reading  a  Paper  on  the  "  Pneumatic  Convej-ing  of  Materials." 

Wing-Commander  T.  R.  Cave-Browne-Cave  then  dealt  Mith 
■'  Airshijjs  for  Slow-speed  Heavy  Transport  and  their  Application  to 
Civil  Engineering."  Many  interesting  photographs  were  shown  of 
one  airsliijD  towdng  another,  of  landing  operations,  and  of  airshijis 
tied  to  a  mast  or  moored  to  the  ground. 

Prof.  F.  C.  Lea  asked  whether  the  fabric  wan  sufficiently  durable 
and  whether  exteiLsive  structural  repairs  were  not  frequently 
necessary.  It  seemed  to  him  that  for  sdme  of  the  purposes  men- 
tioned heavier-than-air  machines  might  be  more  suitable  than 
airships.  Commander  Cave-Browne-Cave,  replying  to  these 
cpiestions,  said  that  fabric  was  now  available  which  would  withstand 
constant  exj^osure  in  Egj^pt  for  one  year  at  least  uithout  serious 
deterioration.  Extensive  structural  repairs  were  seldom  necessary, 
and  it  was  usual  to  insist  that  the  crew  should  undertake  anj^  repair 
work  that  had  to  be  done.  One  of  the  great  advantages  airshijxs 
possessed  over  aeroplanes  was  that  it  was  not  necessary  to  have  a 
firm  flat  aerodrome. 

Prof.  G.  W.  O.  Howe  then  gave  a  popular  exposition  of  the 
main  points  dealt  with  in  Ms  Pajwr  on  '"  The  Efficiency  of  Trans- 
mitting Aerials  and  the  Power  Required  for  Long-distance  Radio 
Telegraphy."  A  number  of  questions  were  asked  ;  but  apparently" 
no  wireless  experts  were  present.  In  his  concluding  remarks 
Prof.  Howe  said  the  need  for  further  research  would  be  clear  to 
everyone,  seeing  that  there  was  stiU  doubt  as  to  whether  20,000  kw, 
or  only  100  kw.  was  necessary  for  transmitting  a  distance  of  10,000 
metres.  It  Avas  a  problem  which  might  be  profitably  investigated 
by  the  second  '"  Challenger  "  exijedition  which  was  now  being  mooted 
The  Paper  is  dealt  with  on  another  page  of  this  issue. 


The  Efficiency  of  Aerials 
for  Long  Distance 


and  the  Power  Reqviired 
Transmission.* 


By    Prof.    G.    ^\\    O.    HOME.    IJ.Sc. 


Of  the  total  power  sup])lied  to  the  aerial  of  a  transmitting  station 
a  j)ortion  is  dissipated  in  the  resistance  of  the  wires  constituting  the 
aerial,  tuning  coils,  secondaiy  winding  of  the  oscillation  transformer, 
and  earth  or  covmtcrpoise  wires,  a  portion  is  dissipated  in  imperfect 
dicle(rtrics  situated  in  the  electric  field,  such  as  wooden  masts, 
l)uil(lings,  soil,  &c.,  and  a  portion  is  radiated.  If  R  be  the  total 
effective  resistance  of  the  aerial  and  I  the  roo^-mean-square  current, 
wc^  may  write 

wliere  the  suffixes  w,  d,  and  r  refer  to  wires,  dielectrics  and  radiation, 
respectively.  Of  the  three  terms  the  first  can  be  calculated  with 
(considerable  accuracy  and  can  be  ke])t  small  by  suitable  design,  the 
third  can  also  be  calculated  with  some  degree  of  conlidence,  but  it 
is  very  difficult  to  form  even  a  rough  estinuite  of  the  second  term. 

The  ])<)wer  radiated  from  an  antenna  of  height  h  at  a  wave-length 
X  is  equal  to  ir)84(/(/X)'^/-  watts  on  the  assumi)tions  that  the  ui)per 
capacity  is  so  lai-ge  tliat  the  current  has  the  same  \alue  at  every 
])oint  of  the  vertical  wire  and  that  the  height  is  small  comi)ared  with 
the  wave-length.  The  latter  assum])tion  is  usually  justilied,  and 
any  doubt  as  to  the  former  is  removed  by  taking  h  to'  be  the  elTective 
heiglit,  which  is  less  than  the  actual  height  by  an  amount  which  can 
l)e  calculated  approximately  in  numy  cases.  The  radiation  resist- 
ance R  is,  therefore,  ecjual  to  ]584(/(/X)-  and  is  inversely  proj)ortional 
to  the  s(juare  of  the  wavtvlength.  With  regard  to  the  dielectric 
losses  it  is  known  that  the  jjower-factoi-  of  a  condenser,  i.e.,  the  ratio 
of  the  power  dissipated  to  the  product  of  current  and  voltage  is 
a])j)roximately  independent  of  the  frecpieiiey.  Hence  7-7A/  bears  a 
fixed  ratio  to  / 1'  'v-here  1'  is  tlie  voltage  to  w  Inch  the  aerial  is  charged, 
or,  since  I^mVi.  and  /P  /-/((oC),  Ra  must  bear  a  fixed  ratio  to 
l/(oiC)  and  ioCR,i  must  be  constant.     Ri  is,   therefore,  invei-sely, 

*  Abstract  of  a  Paper  read  before  the  British  Assouialiou  (Section  G). 


proportional  to  the  frequenc}'  or  directly  proportional  to  the  wave- 
length. Now  not  only  can  R„  be  made  small,  but  it  is  less  deixMident 
on  the  frequency  than  either  R^.  or  R.i.  If  the  wave-length  is  in- 
creased by  inserting  additional  turns  in  the  iniluctance,  the  con- 
ductor resistance  would  thereby  tend  to  increase,  but  this  would  l)e 
counteracted  to  some  extent,  if  not  entirely,  by  reduced  skin  etToet. 
As  an  a])proximation  i?,,  may  therefore  be  regard<>d  as  constant, 
and  the  equation  /i--/?„,+  7i./+/?,.  may  be  written 

R=a  +  bX]--, 
where  a,  h,  and  c  are  constants. 

rfx~  ~x--' 

If  7i'  be  ])lotted  against  X,  the  s\0[yo  of  the  curve  will,  therefore,  Ik* 
negative  for  values  of  X  less  than  ^/  (2r/6),  but  positive  for  higher 
values  of  X.  The  total  etTeetive  resistance  is  a  mininnnn  for  that 
value  of  X  which  is  equal  to  y  (2c  h).  Calling  this  value  of  the 
wave-length  X,,,.  we  have 


»  /2c 


and  for  the  value  of  the  total  effective  resistance  at  this  wave-length 
R,„-=a-\-bX„  +  — 

2c     ^         c 
=a-f  —  .X,„-i-      ., 

where  R  ,„  is  the  radiation  reaistauce  at  the  wave-length  X„„ 
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Tho  total  rOHistance  i»  a  minumnm  for  that  wavo  longth  at  which 
lh(!  (liolcctric  losses  arc  twico  thf  radiated  j)0\vor.  From  the  oli- 
Horved  valufs  of  II  at  throo  dilTereiit  wavc-lenj/ths  it  should  Ix- 
possible  to  calculate!  the  thr(>e  coiistanls  a,  h,  and  r,  and  thus  deter- 
mine the  three  coni])onent  resistances,  hut  the  measur<'ments  would 
have  to  he  inad(!  with  special  care  to  ^ive  accurate  values.  If  it  he 
assumed  that  R,c  is  negligibly  small,  then  at  the  wave-length  X^,  the 
radiation  resistance  is  a  third  of  the  measured  total  resistance,  and 
therefore 

— ^^=1584     2 

3  A,n 

from  which  the  effective  height  can  be  calculated. 

The  8an  Paolo  Aerial. 

The  San  Paolo  aerial  at  Pome  is  siippoilcd  hy  three  uoodcn 
lattice  towers  218  metres  high  ;  it  is  stated*  that  it  has  a  minimum 
resistance  of  3-25  ohms  at  a  wave-length  of  7,000  metres.  Pvcception 
tests  on  a  calibrated  frame  aerial  indicate  an  effective  heiglit  of  l.'}8 
metres.  Neglecting  Ii„.  the  above  fornmla  gives  an  effective  height 
of  IS.'J  metres  ;  to  obtain  138  metres,  one  must  assume  the  conductor 
resistance  Ji„  to  be  1-4  ohms.  This  is  an  improbably  high  value  of 
!{„■  and  tends  to  confirm  the  doubt  expressed  in  the  Paper  refened 
to  as  to  the  accuracy  of  the  measured  resistances  with  undamped 
waves.  /;:^0-5-|-0-26X-|-54-3/X2  gives  the  minimum  resistance  at  a 
wave-length  of  7-5  km. 

It  is  evidently  desirable  that  very  accurate  measurenaents  should 
be  made  of  the  total  effective  resistance  at  various  wave  lengths  of 
different  types  of  aerials  making  allowance  for  the  high-frequency 
resistance  of  the  aerial,  tuning  coils,  and  earth  wires,  or  counterpoise. 
By  making  such  measurements  on  aerials  with  steel  masts  and  wooden 
masts,  with  earthing  wires  and  insulated  counterpoises,  much 
valuable  information  would  be  gained  as  to  the  magnitude  of  the 
lo.sses  and  as  to  the  use  or  misuse  of  every  kilowatt  generated.  With 
the  limitations  at  present  imposed  by  the  stage  of  development 
reached  in  the  construction  of  large  thermionic  valves,  the  last- 
named  consideration  is  one  of  the  greatest  importance.  Assuming 
the  aerial  to  have  a  large  upper  capacity  and  to  be  radiating  at  a 
wave-length  very  large  compared  with  the  height,  we  have  for  the 
radiated  power 

P,ad- 1-584 ''i^kw. 
A'' 

'.vhere  /  is  the  root-raean-square  current  in  amperes.  The  electric 
field  strength  at  a  distant  point  of  the  earth's  surface  s  given  by  the 
fornmla 


E-- 


471 

'lO 


h 
X 

h    1 


c.3.  umts 


=  120:1     •-  volts  per  centimetre, 

X    a 

where  d  is  the  distance  in  centimetres.  This  is  the  theoretical  value 
on  th(!  assumption  that  the  earth  is  a  plane  perfect  conductor  and 
th  at  the  atmosphei-c  is  a  ])erfect  dielectric  of  infinite  extent. 

Now  the  power  sui)plied  to  any  receiving  station  by  the  electro- 
magnetic waves  is  proportional  to  A"-,  and  to  be  able  to  read  the  signals 
through  atmospheric  disturbances  it  is  necessary  that  the  value  of 
K  at  the  receiving  station  should  exceed  a  certain  value.  This  is 
not  nmch  affected  by  the  size  of  aerial  and  degree  of  amplification 
employed,  since  these  factors  influence  the  loudness  of  both  signals 
and  atmospheric  noises.  We  are  neglecting  here  any  secondary 
differences  due  to  directive  effects,  &c. 

Putting  D  for  the  distance  in  kilometres,  we  have 


E- 


14400 


X- 


(£!=volts  per  centimeti-e) 


7)2 


kilowatts  \ 

(volts  per  centimetre)'-/ 


=  111  .  10= 


ir- 


^0-003/>/v'x 


E^  ij 

\\  here  D  and  X  are  both  in  kilometres. 

*  "  Proceedings  "  of  the  Institute  of  Radio  Engineers,  8,  p.  142,  April' 
1920t  f         '     i 


L.  W.  Austin  found  that  to  give  rea/lablc  si^aU  at  Brant  Hock 
when  receiving  from  [  '..S.  crui-scrs,  it  was  new-fwary  to  have  a  received 
current  of  40  microam|MTes  wt  up  in  the  antenna  which  had  a  total 
elTect  ive  resistance  of  2'>  ohms,  ami  an  efTecf  ive  height  of  about  2<K)  ft. 
To  |)roduce  a  current  of  40.  10"  amjiereH  in  2ii  ohms  re<juirf«  an 
K.M.F.  of  0-001  volt,  which,  divided  by  the  effective  height  of  the 
aerial,  gives  a  field  strength  of  l-f>4  .  10~'  volts  per  centimetre. 

Inserting  this  value  of  E  in  the  above  formula  we  get 

i'-    3.10-».-.£^-0^/^Akw. 

1 
To  ensure  a  reliable  commercial  service  under  all  conditions,  a 
considerable  factor  of  safety  should  Ijc  introduced.     ARHuming  a 
factor  of .'),  the  formula  Itecomes 

P=I5.10-9.^.£»°^''^'^kw. 

n 

This  gives  an  electric  field  strength  E  at  the  receiving  station  of 
0-37  microvolt  per  centimetre. 

We  shall  now  consider  more  closely  the  value  of  the  eflRcienrj-  7 
of  the  transmitting  aerial.  Let  [i  \jC  the  ratio  of  the  conductor 
resistance  Jiu,  of  the  aerial  earth  system,  which  we  a.s8ume  to  be  con- 
stant for  all  wave-lengths,  to  the  minimum  value  Ii„  of  the  total 
effective  resistance  ;  then 

Ru  =  ^Rm~  P{-Rui+ ■fidra-h  Rrm) 

where  Rdm  and  R^n  are  the  dielectric  and  radiation  resistances. 
respectively,  at  the   wave-length   X„  for  which  the  total  effective 
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and  therefore 

Pm,?_l;584.  10'" 
A  2  ~  14400  .^2 
-=1-11  .  10SZ)2 
If  P  is  the  total  power  supplied  to  the  transmitting  aerial,  the  ratio      w  Ik^i^ 
of  Prad  to  P   may  be  called  the  efficiency  of  the  aerial,  ond  we  ma\- 
write  prad 

P    -''• 
We  shall  assume  that  the  theoretical  formula  just  established  is 
brought  into  agreement  with  experimental  ivsults  by  the  introduction 
of  the  Austin-Cohen  exponential  factor.     The  formula  then  becomes 


2 

y 
Fio.  1. 


resistance  7?„,  is  a  minimum.    Since,  at  this  wave-length.  R i„,  —  '2nr,„, 
we  have 

i?„,=  3i?,rt+3i?rm 

1-3 
and  Rrm=Rm  .  ~  .,    . 

Since  the  dielectric  resistance  is  directly  proportional  to  X,  whilst 
the  radiation  resistance  is  inversely  proportional  to  X-,  we  have 

R=fiR„,^2yRnn-^^ 

y 


--i^-'i-V'); 


=Y- 


Rr 


Of  this  total  resistance  7>\  the  only  useful  part  is  that  ivpresenting 
the  radiation,  viz.  : — 

Heni'O 

Fig.  1  shows  the  relation  of  1 /»;  and  v  for  .3=0-1.  0-3.  and  0-5- 
These  tigui-es  ai-e  very  striking  :  they  show  tliat  if  a  wai-ship  with  an 
aerial  for  which  X„j=  1,000  metres  transmits  at  a  wavelength  of  3,000 
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motros,  loss  than  2  ])or  oont.  of  tlio  onorcy  actually  supplied  to  tho 
aerial  is  radiated,  the  i-einaining  !).S  ])er  cent,  being  dissipated  in 
aerial  losses,  whereas  at  a  waveientith  of  1,000  metres  30  per  cent, 
may  be  radiated. 

If  the  values  of  3  and  y  are  kno^\•n  the  corresponding  value  of  t]  can 
be  substituted  in  the  formula  established  above  for  the  jiower  P 
Avhieh  must  be  su])i)lied  to  the  transmitting  aerial.  It  is  seen  that  P 
deiiends  only  on  [i,  y.  J^^  and  1,,,.     We  have  calculated  P  for  five 
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Fig.  2. 

values  of  D,  viz.,  1,000,  2,000,  3,000,  5,000  and  10,000  kilometres,  for 
two  values  of  p,  viz.,  0-1  and  0-5,  for  six  values  of  y,  viz.,  0-5,  0-75, 
1-0,  2-0,  3-0  and  5-0,  and  for  five  values  of  X„,  viz.,  0-5,  1-0,  2-5,  5-0 
and  10-0  kilometres.     The  actual  wavelength  in  any  case  is  equal  to 

The  values  of  the  power  P  in  kilowatts  are  given  in  Figs.  2  and  3. 
The  curves  have  only  been  plotted  for  one  value  of  [3,  viz.  p=0-l. 
It  must  be  remembered  that  these  figures  are  based  upon  the 
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Austin-Cohen  exponential  factor,  which  is  of  uncertain  ajijilicntion 
for  distances  greater  than  about  ."i.OOO  km.,  and  for  wavelengths 
exceeding  about  10  km.  Of  less  importance  are  the  assum])tions 
as  to  the  constancy  of  the  conductor  ivsistance,  and  of  tlie  jtowcr- 
factor  of  the  dielectric  losses  of  the  aerial. 

These  curves  bring  out  clearly  the  cuonuvius  saving  of  jjower  u hich 
can  be  obtained  by  using  aerials  with  high  values  of  X,,,,  that  is  with 
such  snuill  dielcciric  losses  that  the  minimum  total  etTcetive  resistance 
is  rcached  at  long  wavelengths.     For  a  given  aerial,  and  thei-efoi-e  a 


given  value  of  A,„,  there  is  always  a  wavelength  X=yXm  at  which  the 
power  necessary  for  a  given  distance  is  a  Tuinimum.  At  longer 
wavelengths  the  inefficiency  of  the  aerial  more  than  counteracts 
the  improved  transmission. 

The  limiting  factor  in  the  amount  of  power  wliich  can  be  sup]ilied 
to  a  given  aerial  is  the  voltage  of  the  aerial  at  which,  even  if  the 
insulators  do  not  fail,  the  losses  due  to  discharge  from  the  wires 
increase  very  rapidly.  This  limiting  voltage  \\ill  depend  on  the  size 
of  Avire  employed  and  on  the  design  of  the  insulators,  &c.,  but  for 
large  well  constructed  aerials  Avill  probably  be  in  the  neiehbourhood 
of  100,000  volts. 

Since  I-==27zfVC  where  C  is  in  farads 

/  in  amperes 
andr  in  volts 


^\•e  have 


C"     2C' 


kilovolts  approximately. 


For  example,  if  C" 

X 

and  / 


where  T"  is  in  milli-mierofarads 

and  X  in  kilometres. 

-12  milli-microfarads 

11  km. 

=  200  ami^eres 

200x11 

V  =0-53 =97  kilovolts. 

12 

Since  the  power  P  in  kilowatts  is  equal  to /^P/ 1,000,  where  Pis  the 

/ 1  oooP 

total  effective  resistance  at  the  working  wave-length,  /=     /  ~ 

and  F=17  „^~  ■  kilovolts. 

It  is,  therefore,  a  .simple  matter  to  see  whether  any  power  P  can  be 
supplied  at  a  given  wave-length  to  an  aerial  of  known  capacity  and 
resistance  without  exceeding  the  permissable  voltage.  Converselj', 
from  the  formula 


P- 


280X2 


kilowatts, 


one  can  calculate  the  power  corresponding  to  a  given  value  of  F. 
For  example,  if  6"  =  12  milli-microfarads,  F=100  kilovolts,  P=3-7o 
ohms  and  X=ll  kilometres  (these  values  apply  a2)proximatoly  to 
the  San  Paolo,  Rome,  aerial)  we  have  as  the  maximuni  po\\er 

^     144  X  10"  X  3-75 

P= =  1 60  kw. 

280x121 

Hence,  in  some  cases  it  may  be  inadvisable  to  work  at  the  optimum 
wave-length,  and  one  may  be  compelled  to  use  a  shorter  wave-length 
and  consequently  more  power  in  order  to  keep  the  aerial  voltage 
within  the  prescribed  limits. 


Hydro-Electric  Po^v^er  in  U.SiA. 

The  Fedeial  Water  Power  Commission,  which  was  set  uj)  by  this  year".*? 
U.S.A.  Water  Power  Act,  has  not  been  long  in  .setting  up  its  organisation. 
The  work  of  the  Commission  has  been  organised  in  seven  (lci)artmcnts. 
as  follows  :  Knginecring,  accounting,  statist \al,  regulating,  lici'iising, 
legal  and  o])cration.  The  engineer  officer  of  the  Commis,sion  is  Lieut. - 
Col.  Win.  Kelly.  It  is  proposed  to  make  a  general  investigation  of  the 
electric  power  industry,  power  sites,  cost.s  and  develojinient,  and  the 
results  of  the  investigation  will  be  presented  to  Congress  before  the 
construction  work  by  the  United  States.  The  Conunis.sion  will  also 
consider  construction  plans  proposed  by  licensees,  will  make  physical 
valuation  of  ])ro])crtics  in  rate-making  jiroccedings,  ami,  when  existing 
plants  arc  brought  under  the  lut.  will  determine  necessary  rcjiairs  for 
nuiintenaucc,  develop  o|)crating  rules  and  deterniine  adetpiatc  deprecia- 
tion reserves.  District  offices  for  the  n>ceipt  of  apjilications  for  licenses 
will  be  o])ened  in  St.  Louis,  St.  Paul,  San  Francisci)  and  Denver. 

It  is  reported  that,  in  consequence  of  increased  fuel  cost  and  trans- 
portation difKculties.  applications  for  developing  moi-e  than  5tH),O00  h.p. 
in  water-power  nave  been  tiled. 

The  U.S.  ecological  Survey  has  eoiunienced  an  investigation  of  electric 
jHiwer  production  ami  distribution  methods  in  the  eastern  States  between 
lioston  and  Wasliiiigton.  It  is  jiropojicd  to  incpiin'  into  the  present 
and  probahly  futiue  demands  of  the  an-a.  including  the  possible  future 
electrification  of  industries.  All  possible  sources  of  power,  developed 
and  undeveloped,  will  W  studied.  It  is  said  that  only  10  iH-r  cent,  of 
the  jiower  now  used  in  the  eastern  scahoani  district  is  water  dt  vcIoihhI. 
The  general  j)owcr  system  contemplated  tx'tween  lioston  and  Washington 
would  consist  of  a  main  artery.  \>hich  would  In-  fed  from  generating 
l)lants  along  the  route,  including  ])lants  aln-ady  in  use  in  the  various 
cities.  These  city  plants  would  sell  surplus  ]io\\cr  to  the  general  line. 
Feeders  from  the  nuvin  artery  would  carry  the  ]\ow'>r  wherever  needed 
in  the  district.  Additional  water-power  and  steam  generating  plants, 
located  with  nfcrenee  to  the  source  of  supply  rather  than  the  immediate 
denuxnd.  would  Ih>  built  to  supply  all  the  extra  jiower  needed.  ^Ir.  W.  S. 
Murray,  of  .New  Yiuk.  consulting  engineer,  is  in  charge  of  the  survey. 
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The  Vacuum  Tube  in  Radio  Telephony. 


Ily  JOHN   SCOTT-TAGGAKI. 


Tlicrc  has,  as  yet,  been  no  complete  summarised  account  of  the 
])art  |)hiye(l  by  that  versatile  devices,  the  triode  valve,  in  radio- 
tcilephony.  The  best  account  is  undoubtedly  that  of  Dr.  W. 
H.  Eccles  in  his  Handbook,  but  further  d(!velopmentsare  now 
taking  place  with  great  rapidity. 

The  essence  of  valve  radio  telei)hony  lies  in  the  system  of 
modulation.  The  production  of  oscillations  is  an  easy 
matter ;    the  three-electrode  valve,   the  arc  and  the  high- 


Z  // 


Fig.  1. 

frequency  alternator  have  all  been  used  for  the  production  of 
the  carrier  wave  which  is  to  be  modulated  by  the  microphonic 
currents.  The  purity  of  the  waves  produced  and  its  adapt- 
ability to  small  power  work  make  the  valve  an  ideal  generator. 
The  other  sources  of  high-frequency  energy  cannot  be  con- 
trolled in  the  large  number  of  ways  that  it  is  possible  to 
modulate  the  output  of  a  valve,  but  on  the  other  hand  practic- 
ally any  valve  modulation  system  which  can  be  used  with  an 
arc  or  high-frequency  alternator  can  also  be  used  with  a  valve 
generator. 

The  Amplification  of  Modulated  Energy, 
It  is  not  essential  to  proceed  further  once  a  suitable  method 
of  modulating  oscillations  has  been  devised  Even  if  the  power 
thus,  modulated  is  very  small,  yet  long  range  telephony  may  be 
obtained  by  amplifying  the  weak  modulated  energy.  This 
method  is  very  old,  and  is  an  obvious  one.  The  fundamental 
circuit  is  shown  in  Fig.  1.  Across  the  grid  G  and  filament  F  are 
applied  the  weak  modulated  oscillations  which  will  be  usually 
produced  by  an  oscillating  valve.  The  valve  V  will  amplify 
these  weak  oscillations,  and  the  power  output  will  be  developed 
in  the  antenna,  or  in  a  circuit  coupled  to  the  antenna.  Several 
valves  may  be  connected  in  cascade  if  the  final  power  is 
insufficient,  the  coupling  consisting  of  impedances,  or  air  core 
(or  iron  core)  high-frequency  transformers. 


Fig.  2. 

The  amplifier  arrangement  of  Fig.  1  which  lends  itself  to  all 
systems  of  modulation  has  a  high  elHciency.  The  "  master 
oscillator  "  valve  may  operate  oil"  the  same  source  of  filament 
uiul  anode  current  as  the  power  valve  V.  The  normal  i)otential 
of  tlie  grid  (t  may  be  such  that  the  operating  point  is  half-way 
along  the  griil-potential-anodo-currcnt  curve  of  the  anii)lilier 
valve  V.  This  curve  will  usually,  and  should,  lie  completely 
to  the  left  of  the  grid  zero  ordinate.  Tiiis  necessitates  a  source 
of  e.m.f.     B  to  give  6/  a  negative  potential.     A  battery  may 


be  used,  but  since  the  radio  frequency  e.m.f.'s  are  probably 
high,  it  is  possible  to  utilise  the  potential  drop  across  the  grid 
leak  of  tho,  master  oscillator  to  give  G  the  requisite  iKjtential. 
The  grid  leak  is  preferably  a  wire  coil  from  which  a  tapping 
may  be  taken.  It  will  usually  be  preferable  to  op'-rate  Y  not 
half-way  along  its  curve,  but  at  the  foot  of  it.  No  anoxic  current 
will  now  flow  through  V ,  except  when  the  modulated  oscilla- 
tions from  the  master  oscillator  vary  the  potential  of  G. 
Preferably,  this- latter  cx)upiing  i.s  effected  by  inducing  the 
modulated  oscillations  into  an  aperiodic  coil  across  G  and  F. 
The  coupling  between  this  coil  and  the  oscillator  i.s  adju-sted  to 
produce  the  maximum  output  from  V  without  producing 
distortion.  The  above  amplifier  sy.stera  has  the  disadvantage 
that  the  aerial  circuit  has  to  be  in  tune  with  the  frequency  of 
the  local  oscillator.  This  disadvantage  does  not  ari.se  if  a  fibced 
wave-length  is  used. 

Modulation  Sy.stem.s. 

We  now  come  to  the  important  problem  of  providing  a 
modulation  system  which  will  give  perfect  articulation.  The 
following  are  some  of  the  more  important  methods  of  modulat- 
ing the  high-frequency  output  of  a  valve  : — 

1.  Grid  potential  control  consists  in  varying  by  means  of  a 
microphone  the  normal  operating  point  on  the  anode  current 
curve  of  an  oscillating  valve.  The  output  of  the  valve  deT>ends 
largely  on  the  normal  grid  potential.  This  system  is  critical 
in  its  action  and  is  not  to  be  recommended,  though  the  prin- 
ciple has  been  utilised  in  very  many  circuits. 


Fig.  3. 

2.  An  amplifying  pjwer  valve  is  iised  in  conjunction  with  a 
separate  source  of  pure  oscillations  which  excites  the  grid 
circuit  of  the  amplifying  valve  whose  output  may  be  modulated 
by  any  of  the  following  methods  : — 

{<i )  The  grid  "  base-line  ""  potential  (or  operating  voltage)  is  varied  by  a 
niierophone  arrangement. 

(6)  The  anode  voltage  i.s  varied  niierophonieally. 

(c)  High  frequency  energy  is  absorbed  from  the  input  grid  circuit  by 
the  microphone  arrangement. 

A  form  of  the  2  {a)  system  is  shown  in  Fig.  2.  A  source 
Fj  of  pure  continuous  oscillations  imhices  into  the  grid  circuit 
L.,  of  V.^.  The  grid  is  given  a  negative  potential  by  a  source 
B  having  an  e.m.f.  comparable  to  the  v'.m.f.  of  the  oscilla- 
tions in  L.,.  A  microphone  3/  and  microphone  transformer  T 
will  varv  the  grid  base-line  (H")tential  during  speech.  Con- 
ditions are  roughly  illustrated  in  Fig.  3.  When  not  speaking, 
the  grid  potential  A  is  such  that  the  oscillations  D  do  not  c^use 
the  grid  potential  to  pass  beyond  the  bend  in  the  curve. 
Consequently,  the  power  developed  in  the  output  circuit  of  I'o 
(shown  this  time  loosely  coupled  to  the  antenna  circuit)  is 
very  small.  When  M  is  spoken  into,  the  positive  half-cycles 
of  the  microphone  potentials  cause  the  grid  base-line  to  nxovo 
towards  the  bend.  The  oscillating  potentials  of  the  grid  pass 
up  the  steep  portion  of  the  curve  to  an  extent  depending  ou 
the  movement  of  the  grid  base-line  produced  by  the  micro- 
phone. The  output  of  r._,  increases  greatly,  and  will  be 
directly  proportional  to  the  microphone  potentials.  This 
system  gives  very  good  speech. 
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The  2  (h)  arrangement  differs  in  that  the  microphone  M  and 
^^ansfo^me^  T  are  removed  from  their  position  in  the  Fig.  2 
circuit,  and  connected  in  place  of  //.  The  power  developed 
by  Fg  ^s  directly  proportionate  to  the  anode  voltage.  This 
anode  voltage  is  supplied  by  M  and  T,  and  the  output  is 
consequently  proportional  to  the  microphone  potentials,  which 
is  what  is  desired  for  good  articulation.  Obviously  the  power 
developed  by  M  and  T  is  too  small  for  general  use,  and  valve 
amplifying  arrangements  are  used  to  provide  a  suitable  soixrce 
of  e.m.f.  for  the  anode  circuit  of  Fg.  It  will  be  noted  that  this 
arrangement,  like  the  previous  one,  is  a  "  quiescent  aerial  " 
system.  No  energy  is  radiated,  except  when  speaking. 
Sometimes,  however,  a  source  of  e.m.f.  is  connected  in  series 
with  the  transformer  T.  The  microphone  potentials  now 
increase  or  decrease  this  fixed  e.m.f.,  and  so  vary  the  output. 

In  system  2  (c)  a  valve  as  a  resistance  is  used  to  damp  the 
oscillations  in  the  grid  oscillatory  circuit  or  anode  oscillatory 
circuit  of  a  Fig.  2  arrangement  (with  M  and  T  eliminated). 
The  filament  and  anode  of  a  three-electrode  valve  are  connected 
across  the  circuit  in  question  and  the  energy  dissipated  in  this 
vavle  depends  on  its  grid  potential  which  afTects  the  conduc- 
tivity. The  microphone  transformer  is  connected  across  grid 
and  filament  of  the  dissipation  valve,  and  thus  the  microphone 
controls  the  amount  of  energy  wasted.  It  is  easy  to  arrange 
that  energy  is  only  absorbed  during  speech  ;  sometimes,  how- 
ever, energy  is  always  being  absorbed,  and  the  amount  is  varied 
by  the  microphone.  Obviously,  if  the  energy  is  absorbed  on 
the  imput  side  of  Vo,  less  unnecessary  waste  will  occur  than  if 
the  energy  dissipating  valve  is  connected  across  the  output 
circuit.  Various  arrangements  for  dissipating  energy  have 
been  suggested,  and  will  now  be  discussed. 

Absorption  Method. 

It  was  originally  stiggested  that  a  gas  two-electrode  valve 
could  be  connected  across  the  aerial  circuit  of  a  continuous- 
wave  transmitter,  and  the  leakage  through  it  controlled  by  a 
microphone  which  produced  a  transverse  magnetic  field.  The 
advent  of  the  three-electrode  valve  made  it  possible  to  use  this 
device  to  absorb  energy.  Fig.  4  shows  a  fundamental  circuit. 
A  generator  A  produces  continuous  oscillations  in  the  antenna; 
consequently,  there  will  be  a  high  e.m.f.  across  L^.  During 
those  half-cycles  which  make  the  anode  P  positive,  energy  is 
diverted  through  the  valve,  and  will  dissipate  itself  on  the  anode. 
The  amount  of  energy  dissipated  depends  on  the  conductivity 
of  the  valve  P,  which  in  turn  depends  on  the  potential  of  the 
grid  G.  By  connecting  a  microphone  transformer  as  shown, 
the  aerial  output  is  controlled  by  the  speech.  The  valve  may 
be  arranged  so  that  energy  is  only  absorbed  when  speaking  into 
M,  or  as  is  more  usual,  the  valve  may  be  adjusted  (by  giving 
G  a  suitable  potential)  to  absorb  abou^-  half  the  output.     A 


Fio.  4;  ^ 

resistance  is  fnMiueiitly  included  in  the  anode  circuit.  This 
improves  articulation  and  dissipates  energy.  At  first  the  valve 
dissipates  most  of  the  energy,  but  as  the  valve  [)asses  more 
current  the  resistance  begins  to  dissipate  most  of  the  energy. 
To  prevent  the  anode  potentials  alTcijting  G  eh'ctrostatically,  a 
variahh^  inductance  in  scries  with  a  condenser  may  be  con- 
nc(;tcd  difcctly  across  (J  and  F. 

Such  ail  arrangeiiienl^  only  inodiilalcs  the  [tositivc  lialf  cacIcs. 
The  niaxiiuuin  modulation  is  eii'cclcd  when  tlie  other  hall' 
cycles  arc  also  allectcd.     A  second  valve  may  be  arranged 


across  Zj  so  as  to  conduct.  The  filament  may  be  connected  to 
P  and  the  anode  to  F.  The  secondary  of  another  microphone 
transformer  is  connected  across  grid  and  filament  of  the 
second  valve.  The  primaries  of  the  two  transformers  are 
operated  by  the  same  microphone.  Whichever  valve  is 
o])erative,  the  output  is  modulated. 

Instead  of  connecting  the  valve  across  the  whole  of  Zj,  two 
valves  may  be  used  with  filaments  connected  together  and 
grids  connected  together  One  anode  is  connected  to  one  end 
of  Zj  and  the  other  anode  to  the  other  end,     A  middle  tapping 


Fig.  .-5. 

from  Lj  is  taken  to  the  filaments.  The  potential  of  the  grids 
is  varied  by  the  usual  microphone  transformer.  The  oscil- 
latory current  Zj  makes  the  anodes  alternatively  positive  and 
negative.  Thus  both  half-cycles  are  absorbed  but  only  half 
the  e.m.f.  across  Zj  is  utilised.  Special  double  anode  valves 
may  be  used  in  place  of  the  two  valves  {e.g.,  those  described  by 
the  author  in  British  Patent  146,708).  Frequently  the  absorb- 
ing valve  or  valves  are  connected  across  an  oscillatory  circuit 
coupled  to  Zj^.  The  H.F.  generator  need  not  be  in  the  position 
shown,  it  sufficing  that  oscillations  are  produced  in  Z^  whatever 
the  means  employed. 

Another  absorj)tion  arrangement  consists  in  connecting  a 
three-electrode  absorbing  valve  across  the  grid  oscillating 
circuit  of  a  valve  generator.  The  energy  absorbed,  which  is 
small,  ])roduces  large  alterations  in  the  output.  A  resistance 
is  usually  connected  in  the  anode  circuit  of  the  modulator  valve. 
This  improves  articulation.  The  microphone  transformer  is, 
as  usual,  connected  across  grid  and  filament  of  the  modulator- 
tube.  It  is  to  be  noted  that  absorption  schemes  cause  a  loss 
of  power  and  also  cause  a  variation  in  the  wave-length  emitted 
since  the  frequency  of  an  oscillatory  circuit  is  dependent  on 
the  resistance,  if  any,  across  it.  In  high-power  absorption 
arrangements,  modulating  valves  are' connected  in  jiarallel,  not 
in  the  usual  manner,  but  in  such  a  way  that  the  valves  become 
progressively  conductive.  This  is  done  by  grading  the  nega- 
tive potentials  on  the  grids.  By  this  arrangement  the  energy 
dissipated  is  roughly  proportional  to  the  square  of  the  number 
of  valves  used. 

The  Triode  as  a  variable  Conductor  of  Coxtinugusl 
Oscillations. 

Another  form  of  modulation  consists  in  using  a  triode  as  a 
conductor  of  continuous  oscillations  and  varying  its  con- 
ductivity l)y  iiK'ans  of  microphonic  potentials  on  its  grid. 
Fig.  5  shows  atypical  arrangement.  The  source  A  of  oscillations 
is  connected  in  series  with  the  inductance  Z,  and  the  tube  I'. 
Oscillations  will  only  be  set  up  in  Z.^  when  1'  conducts.  If 
the  grid  of  T'  is  sufficiently  negative  no  current  will  pass 
through  r.  It  will  be  seen  that  the  current  through  Z  will 
be  proj)ortional  to  the  microjihonic  potentials  a[>]ilied  to  the 
grid.  As  the  single  V  will  only  i>avs  half-oscillations  (unless 
a  steady  positive  anode  potential  is  api)lied).  two  valves  are 
sometimes  employed  so  as  to  conduct  both  half-cycles  of 
oscillating  currents.  It  would  appear  that  the  resistance  of 
the  conducting  valve  or  valves  is  too  great  for  efticient  results. 
These  circuits  may  be  arranged  so  as  only  to  radiate  when 
speaking.  It  has  been  proposed  also  to  ai)ply  high-frequency 
potentials  to  the  gritls  of  two  conducting  tubes.  'I'he^e 
potentials  may  be  obtaineil  from  the  main  source  of  energy, 
and  are  arranged  in  phase  with  the  amulc  potentials.  Thus 
when  the  anode  of  one  of  the  triodes  is  positiv*  the  grid  is 


September  10,  1920. 


THE  ELECTRICIAN. 


likewise  ])ositive.  The  circuit  which  passQs  on  these  high- 
frequency  potentials  contains  amicroj)hone  which  when  spoken 
into,  controls  their  magnitude  and  so  the  conductivity  of  the 
triodes.  This  arrangement  ap])ears  to  be  difficult  to  regulate 
in  view  of  the  phase  adjustment  necessary.  All  circuits 
employing  a  valve  as  a  conductor  may  be  arranged  on  a  small 
scale  and  the  result  magnified  by  a  power  amplifier  tube 
coupled  to  the  antenna.  To  obtain  a  good  system  of  modula- 
tion is  the  first  desideratum.  It  is  usually  desirable  to  give 
the  grid  of  the  amplifier  tube  a  negative  potential  so  that  the 
anode  current  is  normally  zero,  and  only  increases  when  the 
modulator  circuits  induce  modulated  oscillation  into  the  grid 
circuit  of  the  amplifier.  The  circuit  of  Fig.  5  may  be  modified 
by  replacing  J  by  a  three-electrode  valve,  its  anode  connected 
to  F.  High-frequency  potentials  are  applied  to  the  grid  of 
this  valve. 

"  Choke  Control." 
The  commonest  modulation  system  depends  for  its  action 
on  the  fact  that  the  output  of  an  oscillating  triode  is  directly 
proportionate  to  its  anode  potential.  This  fact  was  utilised 
in  several  of  the  earliest  radio  telephone  sets,  as  far  back  as 
1914.  One  arrangement  provides  for  a  microphone  trans- 
former whose  secondary  is  included  in  the  anode  circuit  of  a  tube 
fitted  with  the  usual  oscillation  circuits.  The  anode  potential 
is  provided  by  the  microphone  transformer  and  is  thus  zero 
when  not  speaking.  The  system  consequently  only  radiates 
when  the  microphone  is  affected.  The  arrangement  is  made 
more  successful  when  a  small  steady  anode  potential,  sufficient 
to  maintain  weak  oscillations,  is  employed.  A  more  usual 
though  not  "  quiescent  "  system  provides  for  a  high  steady 
e.m.f.  in  the  anode  circuit.  The  microphone  potentials  vary 
this  potential  above  and  below  its  normal  value  and  thus 
modulate  the  H.F.  output  to  the  antenna.  The  microphone 
potentials  are  invariably  magnified  by  one  or  more  valves  to 


give  increased  power.  The  output  circuit  of  the  microphone 
potential  amplifier  frequently  consist.s  of  an  iron-cere  choke 
coil,  which  is  included  in  the  anode  circuit  of  the  generating 
power  valve.  The  modulator  tube  derives  its  anode  current 
from  the  same  course  as  the  power  valve  and  is  of  the  same 
dimensions  as  the  latter.  The  mo<iulator  when  o[j«;rative  i.s 
capable  of  varying  the  H.F.  output  between  nearly  zero  and 
twice  the  normal  output.  The  modulator  thiw  contributes  to 
the  output  by  producing  potential  .surges  in  the  impedance. 


Fig.  ^. 

A  typical  circuit  employing  this  "  choke  control  "  is  shown  in 
Fig.  6.  The  tube  V^  is  the  generator  and  V.^  the  modulator  ; 
Z  is  the  choke-coil.  In  this,  as  in  all  other  circuits,  a  buzzer 
may  replace  the  microphone  if  "  tonic-train "  effects  are 
desired.  A  recent  arrangement  proposes  to  use  the  micro- 
phone not  merely  as  a  modulator,  but  as  a  primary  source  of 
current.  The  alternating  currents  are  rectified  by  a  valve, 
the  resultant  direct  current  being  fed  to  the  power  oscillator. 

The  above  arrangements  cover  practically  all  present-day 
modulation  systems.     It  is  at  present  too  early   to   discuss 
others  (including  one  or  two  evolved  by  the  present  writer's)   * 
which  are  no\>'  beins  tested  with  success. 


The  Dalmarnock  Power  Station. 

Coping    With    Glasgow's    Latest    Electrical    Needs. 


HlSTORIC.\L. 

It  is  hardly  necessary  to  say  that  since  a  supply  of  electricity  was 
first  given  in  Glasgow  in  1890  the  demands  for  that  form  of  energy 
for  lighting,  power  and  traction  purposes  have  very  greatly  increased 
and  that  extensions  and  alterations  to  the  generating  plant  have 
frequently  been  necessary  to  cope  with  the  growing  connections. 
To  become  historical  for  a  moment,  we  may  say  that  the  first  stations 
were  erected  in  Miller-street  and  John-street  in  1890,  followed  by 
one  in  Waterloo-street  in  1893.  The  latter  station  was  conveniently 
near  the  centre  of  gravity  of  the  load,  but  from  the  modern  point 
of  view  possessed  the  gi-eat  disadvantage  that  both  coal  and  ashes 
had  to  be  road-borne.  The  site  of  this  station  is  now  used  as  a 
sub-.station,  with  the  handsome  offices  of  the  department  above. 

What  may  be  called  the  first  step  towards  modernity  was  the 
erection  of  the  Port  Dundas  and  St.  Andrew's  Cross  stations  in  the 
1900-1904  period,  and  their  equipment,  first  with  reciprocating  plant 
and  later  with  turbo-alternator  plant  generating  on  the  high-tension 
three-phase  system,  with  conversion  to  low-tension  continuous 
current  for  general  use  in  the  city.  These  stations,  which  are  still 
bearing  the  bulk  of  the  load,  are  favourably  situated  both  for  coal 
and  water  supply,  but  have  now  reached  the  limit  of  their  economical 
capacity,  and  it  became  obvious  some  time  ago  that  arrangements 
would  have  to  be  made  for  further  extensions. 

Mr.  W.  W.  Lackie,  then  engineer  and  manager  of  the  electricity 
department,  went  into  the  question,  and  recommended  the  purchase 
of  a  site,  13|-  acres  in  extent,  on  the  banks  of  the  River  Clyde  at 
Dalmarnock,  where  abundant  cooling  water  supply  is  available, 
where  coal  can  be  brought  both  by  rail  and  barge,  and  whei-e  the 
distance  from  the  centre  of  gravity  of  the  load  is  not  excessive. 
This  recommendation  was  adopted,  and  the  work  of  construction 
has  now  reached  the  stage  when  the  fii-st  half  of  the  new  station  is 
fast  approaching  completion.  At  the  formal  inspection  and 
official  inauguration  last  week  we  saw  one  2.'i,0(X)  H  p.  set  put  on 
load,  another  is  being  erected,  while  a  third  is  on  order.  Eventually 
five  such  sets  will  be  installed  in  the  present  station,  while  the  site 
allows  for  the  erection  of  a  second  station  of  the  same  size,  giving 
a  total  ultimate  capacity  of  150,000  h.p. 


General  L.\vorT. 
The  layout  of  the  first  station,  which,  as  we  have  said,  is  now 
approaching  completion,  is  shown  in  Fig.  1,  which  also  gives  a  good 
idea  of  the  general  features  of  the  site.  Fig.  2  shows  a  plan  of  the 
turbine  house  and  adjacent  buildings  in  more  detail,  while  Fig.  3 
is  a  cross-section  of  the  same  buildings.  Figs.  4  to  9  are  photo- 
graphs of  difierent  portions  of  the  station,  and  are  sufficiently 
explained  by  the  accompan^•ing  footlines.  For  both  the  photc- 
giaphs  and  drawings  w-.^  are  indebted  to  ^Ir.  R.  B.  Mitchell,  the  city 
electrical  engineer  and  manager,  who  took  over  the  work  of  super- 
vising the  construction  of  the  Dalmarnock  station  on  the  appoint- 
ment of  Mr.  W.  W.  Lackie  to  be  one  of  the  Electricity  Com.uissioners. 

FoiNPATIONS. 

Turning  now  to  the  features  of  the  new  station  in  more  detail,  it 
may  fii-st  be  stated  that  the  subsoil  was  found  to  be  quite  suitable 
for  a  heavy  building ;  but,  nevertheless,  the  extra  precaution  was 
taken  of  constructing  a  conci-ete  raft  about  5  ft.  thick  over  the  whole 
area  covered  by  the  boiler  room,  turbine  room  and  switch  house. 
The  original  plans  were  for  steel  buildings,  but,  owing  to  war  con- 
ditions, ivinforced  concrete  had  to  be  substituted.  As  ^^■ilI  be  seen 
from  oiu-  illustrations,  a  simple  and  worki.ianUke  design  has  been 
adopted. 

Coal  .\xd  Ash  Handlixg  Plant. 

The  first  part  of  the  station  to  be  completed  was  the  coal-handUng 
section.  The  system  employed  is  briefly  as  follo«-s  : — The  coal 
comes  direct  from  the  mines  by  rail,  and  at  Dalmarnock  sidings  each 
truck  passes  over  a  weighbridge  to  a  tipping  platform.  The  truck  is 
then  emptied  into  a  filler  pit  by  an  electrically  operated  ram  (the 
coal  can  be  crushed  if  necessary).  It  then  passes  by  means  of  a 
bucket  conveyor  to  a  distributing  centre,  from  which  other  con- 
veyors  take  it  to  the  boiler  house  silos  or  to  the  coal  store  as  required. 
A  travelling  gantry  with  a  grab  and  bucket  conveyor  is  provided  for 
handling  the  contents  of  the  coal  store.  This  store  is  enclosed  in 
substantial  buttressed  concrete  walls,  and  has  a  concrete  door,  pro- 
viding for  easy  and  safe  storage.  The  capacity  of  the  plant  is  100 
tons  jier  hour.     The  ashes  fall  from  the  boilers  into  hoppers,  and  can 
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be  taken  direct  from  the  hoppers  bj-  trucks,  but  suction  ash  plant  is 
being  installed  as  the  better  method  of  removal. 

Boiler  House. 

The  boiler  house  is  a  three-storey  building.  The  ground  floor  is 
for  the  forced  draught  fans  and  motors  and  the  ash  removal  hoppers. 
The  first  floor  is  the  boiler  room,  and  the  top  floor  is  for  induced 
draught  plant,  economisers,  coal  silos  and  hot  wells. 

Each  boiler  room  contains  eight  Babcock  &  Wilcox  water  tube 
marine-type  boilers,  arranged  in  two  rows  of  four  on  each  side  of  the 
room.  Each  boiler  has  three  chain  grate  stokers,  a  superheater  and 
an  economiser.  Under  forced  and  induced  draught  the  maximum 
output  of  each  boiler  is  62,000  lb.  of  steam  per  hour.  The  final 
steam  conditions  are  275  lb.  pressure  per  square  inch  (gauge), 
700°F.  total  temperature.  Each  boiler  has  a  heating  surface  of 
6,948  sq.  ft.  and  a  grate  area  of  273  sq.  ft.  The  superheater  surface 
is  2,452  sq.  ft.  The  economiser  surface  is  5,155  sq.  ft.  Each 
induced  draught  fan  is  driven  by  a  125  h.p.  B.T.-H.  motor,  and  eaoh 
forced  draught  fan  by  a  35  h.p.  B.T.-H.  motor.  With  induced 
draught  only  the  output  is  50,000  lb.  per  hour.  Three  boilers  are 
sufficient  to  supply  steam  for  one  turbine.  The  boiler  efficiency  at 
full  load  is  80  per  cent.  The  boiler  house  is  lighted  by  means  of Jhalf- 
watt  lamps. 


Turbine  House. 

The  first  turbine  room  will  contain  five  turbo- alternator  sets. 
The  main  dimensions  of  the  room  are  :  Length,  264  ft.  ;  breadth, 
75  ft.  ;  height,  65  ft.  The  maximum  continuous  output  of  each 
machine  is  18,750  kw.,  but  the  most  economical  load  is  15,000  kw. 
At  the  point  of  maximum  efficiency  the  steam  consumption  of  the 
sets  is  guaranteed  not  to  exceed  10  lb.  of  steam  per  kilowatt-hour, 
the  steam  being  supplied  at  250  lb.  per  square  inch  and  700^F.,  and 
the  vacuum  29- 1  in.  of  mercury.  Connection  with  the  smtch  house 
is  made  by  means  of  Chadburn's  ship  telegraph  and  Graham's  loud- 
speaking  telephones,  a  complete  set  of  inter-communicating  instru- 
ments being  provided  for  each  turbo- alternator. 

Two  500  k.v.a.  geared  turbo-alternator  sets,  the  turbines  rurming 
at  a  speed  of  3,500  revs,  per  min.,  and  geared  to  440-volt  alter- 
nators, running  at  750  revs.  jDer  min.,  are  provided  for  operating 
auxiliary  plant  of  the  station  under  special  conditions,  but  normally 
the  auxiliaries  will  be  supplied  from  the  sub-station,  or  from  the 
special  auxiliary  windings  on  the  step-up  transformers. 

CONI>EJSfSERS. 

A  condenser  of  ampie  capacity  (26,000  sq.  ft.)  for  the  enormous 
volume  of  steam  to  be  dealt  with  is  fitted  to  each  turbine.  The 
circulating  pumps  are  capable  of  passing  22,500  gallons  of  water  per 


Fig.  1. — Site  Plan  of  the  Gl.\sgow  Corporation'  New  D.\lmarxock  Station. 


The  coal  silos  are  of  sufficient  cajiacity  to  maintain  the  supply  for 
about  20  hours  in  the  event  of  stoppage  of  the  conveyors.  One 
chimney  is  provided  for  each  jjair  of  boilers,  thus  giving  four  chim- 
noya  per  section  of  the  boiler  house.  All  chimneys  are  of  steel,  and 
in  the  second  boiler  house  each  chimney  has  a  grit  and  dust-settling 
chamber  at  its  l)ase. 

The  feed  jniinps  are  housed  separat/cly,  and  each  ])unip  room  con- 
tains two  pumps,  one  of  which  is  steam  driven,  while  the  other  is 
electricalh^  dri\en.  The  capacity  of  each  jjump  is  20,000  gallons 
per  hour. 

Every  effort  has  been  made  to  secure  economical  working  by 
the  provision  of  projier  measming  instrviments.  The  equipment 
for  each  boiler  indudcvs  automatic  coal-weighing  machines,  steam 
flow  meters,  tliennoineters,  ])ressure  and  draught  gauges.  A  CO-j 
indicator  is  titled  for  each  boil(M-. 

The  boiler  mounting?  and  the  steam  valves  throughout  the 
instaliatic'n  embody  all  the  latest  improvements,  and  have  been 
supplied  by  Messrs.  J.  Hopkinson  &  Co. 


minute  through  each  condenser,  the  guaranteed  vacua  being  27 
at  40"F. 

The  air  pumps  installed  are  capable  of  extracting  60  lb.  of  air  per 
hour,  and  each  set  has  a  stand-by  system.  The  condensate  is 
pumj)ed  from  each  condenser  through  a  Ixa  recorder,  and  thence 
passes  through  a  feed  water  heater  to  the  hotwells. 

Cranes. 
A  75-ton  travelling  crane  spans  the  turbine  room,  and  there  is  a 
second  crane  of  this  size  in  the  workshop,  so  that  it  is  a  compara- 
tively easy  matter  to  move  the  heaviest  parts  of  the  machines 
installed  into  or  out  of  the  buildings.  All  crane  motors  are  of  the 
induction  tyix>,  \\ith  wound  rotors. 

Alternators. 
Each    main   alternator   has   a   maxinuim   continuous   output   of 
2:5.400  k.v.a.  at  6,500  volts,  and  runs  at  a  speed  of  1,500  revs,  ^x^r 
mill.     The   set   now   running    was  supplied   by   the   Metropolitan 
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Vickor.s  Company,  while  the  one  now  under  erection  is  by  Fraser  & 
"Chaltnors-Metropolitan  Vickers.  The  machines  are  of  the  most 
robust  construction,  and  have  been  spicially  designed  with  a  view 
•to  withstanding  the  severe  stresses  they  may  b:?  called  on  to  b3ar. 
Th?  rotors  are  all  of  the  cylindrical  type,  and  are  built  from  solid 
iorgings.  Each  machine  has  its  own  exciter,  mounted  on  the  alter- 
nator shaft.  The  generating  voltage  is  G.-^OO  volts.  The  auxiliary 
alternators  are  each  of  .503  k.v.a.  capacity  at  440  volts.  The  speed 
of  these  machines  is  7.50  revs,  per  min.  The  efficiency  on  full  load 
has  b^en  found  to  be  93-3 'per  cent.    Cooling  air  at  the  rate  of  70,000 


cubic  ft.  per  minute  on  a  6-in.  water  gauge  L<j  provided.  All  auxi- 
liaries are  driven  by  440-volt  three-pha.se  induction  motors.  Each 
alternator  is  directly  connected  to  a  bank  of  three  single-phaae 
delta-star  connected  .Metropolitan  Vickers  traasformers,  which  step 
the  voltage  up  to  20,0W  volts  for  tran.smLssion. 

Switch  House. 
One  of  the  most  interesting  portioas  of  the  power  station  Ls  the 
switch  house.     In  this  building  are  housed  the  step-up  tran-sformera 
for  each  alternator,  and  the  switches  and  control  apparatus  for  all 


Fig.    4. — D.\lmauxo(K    Station    from    the    South,    Showixg 
Extension  of  Switciihouse. 


Fig.  5. — The  Coal  Conveyor. 


Fig.  6.— Turbine  House  from  West  End. 


Fig.  ".— 500  k.v.a.  Auxiliary  Set. 
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Fio.  8. — View  IN  the  Control  Room. 


Fig.  9.-20,000  volt  Swit.egeab. 
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the  machines  and  feeders.  The  working  pressure  on  the  bus-bars 
is  20,000  volts.  The  step-up  transformers  are  in  single  phase  units, 
and  have  no  features  of  note  except  their  size  (7,800  k.v.a  )  and  a 
third  winding  for  supply  to  auxiliaries  at  440  volts. 

A    feature   of    the   equipment  is  that   the    switchgear   is    ail   of 
Messrs.  A.  RejTolle  &   Comi)any"s   well-known   design   and   manu- 
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Fig.  2.— Plan  of  Turbine  House. 

facture.  That  is,  in  place  of  the  conventional  concrete  cell  work, 
ironclad  construction  is  used  throughout,  and  every  effort  has 
been  made  to  ensure  that  the  switches  will  be  As  safe  and 
satisfactory  as  any  other  part  of  the  system.  It  is  hoped  that 
this  design  will  remedy  the  defects  of  the  apparatus  ordinaril}^ 
used,  and  special  precautions  have  been  taken  to  ensure  that 
the   danger  to   operators   will   be   reduced    to    a   minimum.       All 
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Fig.  3.— C«of!s  Section  of  Turbine  House,  &r. 

the  switches  are  operated  from  a  control  room,  in  which  the 
electrical  measuring  instruments  and  signalling  devices  ai-e  situated. 
The  first  section  of  the  switch  house  ( ontains  live  alternator  switches, 
eighteen  feeder  switches,  two  co»ii)ling  and  two  sectionalising 
switches,  arranged  as  shown.  Skeleton  diagrams  ai-e  provided  over 
each  panel. 


Storage  Batteries. 

A  large  250- volt  battery,  consisting  of  125  cells  having  a  capacity 
of  .3,000  ampere-hours  at  a  discharge  rate  of  .300  amperes  for  tem 
hours  is  placed  in  the  basement  of  the  switch  house.  This  battery- 
will  be  used  for  the  excitation  of  the  main  turbo-alternator  exciter- 
fields,  the  switch  house  travelling  crane  and  emergency  station 
lighting. 

Two  100- volt  batteries,  each  consisting  of  55  cells,  having  a  capa- 
city of  250  ampere  hours  at  a  one-hour  rating  of  discharge,  have  been 
installed  below  the  control  room  for  the  operation  of  the  main  SAvitch- 
gear  controls  and  telegraphs.  These  batteries  are  intended  to  be- 
used  alternately. 

The  charging  of  all  the  batteries  -n-ill  be  performed  by  duplicate 
motor  generators,  each  consisting  of  a  440-volt  induction  motor 
coupled  to  a  direct  current  generator,  giving  650  amperes  at  225  to- 
325  volts,  and  another  giving  100  amperes  at  75  to  150  volts. 

Eabthing  Arrangments. 

The  neutral  point  of  the  20,000-volt  system  will  be  earthed  through 
a  resistance  capable  of  passing  500  amperes  at  11,500  volts.  A 
water  resistance  will  be  used  for  this  purpose,  in  the  first  instance  at 
least.  The  neutral  point  of  each  alternator  ^^-ill  also  be  earthed 
through  a  resistance,  the  exact  form  of  which  has  not  yet  been 
definitely  decided  on.  This  resistance  will  pass  1,500  amperes  at 
3,800  volts. 

Distribution. 

Electrical  energy  will  be  transmitted  from  Dalmarnock  power 
station  at  20,000  volts  to  various  sub-stations,  where  it  will  be  trans- 
formed by  step-down  transformers  to  6,500  volts  to  supply  the  exist- 
ing E.H.T.  mains.  Transformation  to  440  volts  for  A.C.  distribution 
and  conversion  to  D.C.  at  500  volts  will  also  be  made  for  low-tension 
supplies.  The  20,000-volt  cables  are  of  the  three-core  split  conduc- 
tor and  six  core  types  and  are  controlled  by  the  Merz-Hunter 
system  of  protection.  A  twelve  pair  air-spaced  telephone  cable  is 
laid  with  each  feeder  for  signalling  and  telephone  purposes.  At  the 
distributing  centres  banks  of  1,875  k.v.a.  single-phase  (three  in  a 
group)  step-down  transformers  20,000  to  6,500  volts  are  installed. 
Switchgear  of  the  ironclad  type  is  provided  on  both  20,000-volt  and 
6,500-volt  sides.  The  distributing  centres  A\-ill  be  inter-connected 
by  20,000-volt  feeders. 

The  laying,  jointing  and  connecting  up  of  the  system  of  distribu- 
tion has  been  carried  out  by  the  electricitj"  department  with  direct 
labour.     The  consulting  engineers  were  Messrs.  ^levz  &  McLeUan. 


Siemens  Dry  Batteries. 

Messrs.  Siemens  Brothers  &  Company,  Ltd.,  of  Palace-pla<?e  Mansions, 
Kensington-court,  VV.8,  and  Woolwich,  have  issued  a  new  and  enlarged 
edition  of  their  catalogue  537,  which  deals  with  Siemens  dry  cells  and 
batteries.  For  about  30  j-ears  pas^^  the  company  has  been  manufacturing 
dry  cells  at  its  Woolwich  works,  and  it  has  deservedly  acquired  a  high 
reputation  for  the  excellence  of  its  products.  The  researches  carried 
out  and  the  experience  gained  during  its  long  career  have  resulted  in 
the  production  oE  cells  which  are  recognised  as  a  criterion  of  high 
quality ;  and  their  perfection  is  the  result  of  prolonged  investi- 
gations. The  number  of  types  and  sizes  manufactured  at  Wool- 
wicli  exceeds  600,  but  in  the  present  catalogue  reference  is  confined] 
to  those  more  generally 
enij)l()yed.  Illustrations 
and  j)articulars  (dimen- 
sions, weight  in  lbs  and 
kilograms,  E.M.F.  and 
internal  resistance)  are 
inckided  of  r.  number  of 
standard  dry  cells  of 
round,  square  and  ob- 
long shape,  low  resis- 
tance cells.cells  speciallj' 
designed  for  telephones 
and  electric  bells,  dry 
batteries  for  ignition  in 
internal  combustion 

engines,     batteries     for 
pocket  Hash-lamps,  electric  tonlns,  ii.unl  liunps.  &c. 

There  is  also  an  illustrated  description  of  the  Siemens"  "  Inert  "  cells. 
In  the  form  in  which  these  cells  have  been  perfected  by  the  conipmy 
they  may  be  stoi-ed  for  an  indefinite  period  in  any  climate  without 
undergoiiig  deterioration.  The  "  Inert"  cell  is  rendered  active  by  the 
addition  of  water,  which  is  absorU'd  by  the  ingredients  within  the  cell, 
afti<r  which  it  jiossesses  all  proiKM-ties  of  a  dry  cell  of  the  highest  class. 

Our  illustrations  show  examples  of  the  companys  dry  cells  of  sizes 
"  A  ■■  and  '  M."  These  aa'  representative  of  the  larger  types  of  dry 
cells  which  are  in  extensive  use.  These  sizes  are  recommended  for  case* 
where  a  large  output  and  strong  currents  are  required,  or  where  inter- 
mittent cunx'Uts  are  wanted  over  an  ext<<uded  jK-riod.  as  for  small  glow 
lamps,  induction  coils,  telegraph  and  cable  work,  cIWaW  motors,  &c. 
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Correspondence. 

PAYMENT  FOR   EXPERIENCE. 

TO   THE    EDITOR   OF   THE   ELECTRICIAX. 

Sir  :  "  Enquirer  "  has  raised  a  most  important  question, 
and  Mr.  Delebecque  has  contributed  usefully  to  the  discussion 
of  it  when  he  says  that  it  is  a  case  for  concerted  action,  and 
for  co-operation  amongst  those  who  are  so  practically  interested 
in  this  matter  of  the  provision  of  their  bread  and  butter,  with, 
sometimes,  a  little  jam.  Mr.  Delebecque's  experience  is 
fortunate,  as  has  been  that  of  others  of  us  in  manufacturing 
concerns,  but  there  are  many  whose  lot  has  been  otherwise. 
Individual  and  isolated  negotiations  are  rather  ineffective  for 
raising  the  general  level,  and  it  is  necessary  to  have  a  carefully 
considered  method  of  apjiroach  to  deal  with  the  whole  question 
•at  once.  The  two  requisites  are  :  To  know  what  we  want, 
and  to  know  how  best  to  get  it.  The  discovery  of  the  first 
involves  discussion  of  the  relative  grades  and  levels  of  our 
various  positions — so  much  more  difficult  to  decide  than  in, 
say,  power  supply  work—  and  of  their  probable  relative  values 
to  the  manufacturing  concerns  whose  interests  we  are  all 
doing  our  best  to  serve.  That  will  take  time,  and  hence  the 
sooner  we  start  the  better  ;  but  without  some  clear  knowledge 
of  the  issue,  attempts  to  reach  a  settlement  will  take  longer 
still  for  their  fulfilment.  The  getting  of  what  we  finally 
decide  we  want  is  also  not  easy  ;  but  it  is  possible  even  now 
to  begin  to  pave  the  way  by  approaches  to  employers  as  a 
whole  through  their  Federations,  in  an  endeavour  to  gain 
recognition  for  the  general  body  of  technical  staffs.  Such 
recognition  is  essential,  in  my  view,  to  the  accomplishment  of 
•anything  worth  while  in  the  negotiations  which  might  then 
follow  about  rates  of  pay.  If  any  uniform  results  are  to  be 
•obtained  they  must  come  from  employers  as  a  whole  to  staffs 
AS  a  whole,  and  as  employers  are  met,  as  a  body,  in  their 
Federations,  and  are  accustomed  to  deal  with  bodies  of  Trade 
Unionists,  staffs  must  form  their  Trade  Unions  so  that  negotia- 
tions may  take  place  in  the  usual  way.  There  are  Trade 
Unions  in  being  already,  waiting  to  receive  them  ;  and  I 
commend  the  suggested  line  of  action  to  such  a  society  as  the 
Society  of  Technical  Engineers  as  a  suitable  first  effort  on  what 
appears  to  be  its  approaching  emergence  from  the  self-imposed 
obscurity  which  has  hitherto  concealed  it.  Strive  for  recog- 
nition first  of  all,  but  do  not  cease,  meantime,  to  think  what 
the  considered  policy  is  to  be,  once  recognition  has  been 
obtained. 

"  Enquirer "  suggests  that  pre-war  salaries  should  be 
multiplied  by  two  and  a-half  to  indicate  present  values.  That 
may  be  true  for  the  lowest-paid  grades,  but  I  suggest  that 
there  is  something  to  be  said  for  the  Civil  Service  scheme, 
under  which  the  higher  salaries  are  increased  by  a  smaller 
percentage  than  the  lower  salaries,  so  that  while,  when  the 
scheme  was  published,  the  then  cost  of  living  was  held  to 
warrant  the  doubling  of  a  pre-war  salary  of  £160,  a  pre-war 
salary  of  £400  was  to  be  raised  about  70  per  cent.,  and  one  of 
£1,000  about  50  per  cent.  only.  The  idea  of  the  scheme  is 
that  those  who  are  more  highly  paid  have  more  margin  to  bear 
the  burden  of  changed  conditions,  and  should,  therefore,  receive 
a  smaller  relative  increase  than  their  juniors.  It  has  been 
pointed  out,  in  reply  to  this,  that  such  a  scheme  makes  a 
diminishing  difference  between  juniois  and  seniors  in  respect 
of  salary,  and  so  holds  out  less  induceineiit  to  juniors  to  try 
to  improve  their  position.  On  the  whole,  I  think  the  diminish- 
ing percentage  has  most  to  be  said  for  it ;  but  that  is  just  one 
of  the  points  to  be  thrashed  out  aiid  embodied  in  the  scheme 
we  formulate. 

I  close  by  repeating  what  I  have  already  said  more  than 
once  :  First  recognition,  and  consequent  status  ;  then  a  sane 
carrymg  out  of  a  poUcy  that  will  im})ress  employers  by  reason 
of  its  essential  fairness.  And,  above  all,  let  us  keep  oxir  heads. 
If  we  join  a  Trade  Union,  let  us  nuikc  it  an  exan^ple  of  what  a 
Irade  Union  may  be,  in  the  midst  of  so  many  sorry  happenings 
of  the  moment. 

My  name  would  carry  no  special  weight ;  it  is  ideas  and  not 
persons  that  count  here,  and  I  prefer,  therefore,  to  remain, — 
Yours,  &c.  Chief  Exgixeer. 


Machine  Tool  Exhibition. 

The  Mafhino  Tool  and  P3ngineering  E.xhibition,  organised  by  the 
Machine  Tool  Tradefi'  AMao<iation,  opened  on  SaturfJay,  and  will  remain 
open  until  Sept.  2.'j.  There  are  a  numbf-r  of  matters  of  electrical  interest 
in  the  exhibition,  and  we  will  deal  with  these  in  subsequent  Lssues. 

lNALOfK.1L    BaNQCET. 

At  a  banquet  on  Friday  .Sir  Alfred  Herljert,  President  of  the  Machine 
Tool  Trades'  A.s.sociation,  presided  over  a  large  company  of  guests  and 
exhibitors,  including  Lord  Ampthill,  .Sir  Frederick  Black  (late  Director 
of  General  Munitions  Supply),  Sir  Edgar  Jones,  M.P.  (late  hea^i  of  the 
Priority  Department  of  the  Ministry  f  IMunitims),  t  e  Co  isuls-Genera' 
of  the  United  States  and  the  principal  Continental  and  S  juth  American 
States,  the  Agents-General  of  .several  British  Colonies,  Mr.  Peter  Kylands 
(President  of  the  Federation  of  British  Industries;,  Mr.  K.>b»-rt  Vouiig.  Mr. 
Brownlie,  Sir  Vincent  Raven,  Sir  Henrj-  Fowler,  Mr.  Kdwani  llitfe  and 
others.  In  proposing  the  toast  of  ■  Our  Guests,"  Sir  Alfred  Herbert  said 
considering  the  difficulties  with  which  we  had  contended,  and  were  still 
contending,  he  was  astonished  that  there  was  any  trade  in  the  country 
at  all,  but  in  spite  of  all  these  difficulties  there  was  a  good  margin  of  trade 
left  for  us  yet,  and  if  only  a  little  more  stability  could  be  ensured  the 
prospects  before  us  were  wonderful.  The  world  was  waiting  to  buy  from 
us  if  we  would  let  it,  and  if  the  unstable  factors  would  only  settle  down 
to  .steady  work  for  a  year  we  could  do  more  good  to  the  countrj*  and  to 
the  workers  in  that  year  than  was  likely  to  follow  from  ten  years  of  the 
present  industrial  strife.  Machine  tool  makers  wanted  stability  of  labour, 
stability  of  foreign  exchange  and  stability  of  taxation.  He  did  not  suggest 
that  they  desired  the  present  level  of  taxation  to  be  stabilised,  but 
traders  wanted  to  know  where  they  were.  How  could  it  be  imagined 
that  a  man  would  buy  a  machine  when  he  was  told  that  the  price  would 
be  £1,000,  more  or  less,  and  that  it  would  be  as  much  more  as  it  happened 
to  be  when  it  was  delivered.  The  result  wa3  that  everj-body  was  buying 
as  little  as  possible,  and  if  they  found  an  opportunity  of  bu\ing  from  a 
country  which  had  more  stable  conditions  then  this  country  was  apt  to 
lose  the  business. 

Sir  Frederick  Black,  President  of  the  Institution  of  Petroleum  Tech- 
nologists, replj'ing  to  the  toast,  and  speaking  on  the  subject  of  oil,  said  : 
Every  technical  and  commercial  man  in  the  oil  trades  was  doing  his 
utmost  to  increase  the  supplies.  At  the  moment  the  demand  was  far 
beyond  the  supply. 

Sir  Edgar  Rees  Jones,  M.P.,  who  also  replied,  referred  to  the  industrial 
unrest,  and  said  that  it  would  be  the  consumer  who,  in  the  long  mn, 
would  settle  these  questions.  The  men  and  the  employers  might  fight 
among  themselves,  but  in  the  end  it  was  the  consumer  who  found  a 
common  denominator,  and  in  the  end  would  win  out.  We  were  up 
against  the  fact  that  although  the  world  wanted  our  goods,  the  world 
could  not  afford  to  pay  for  them 

Mr.  J.  A.  Seddon,  M.P.,  who  proposed  "  The  World's  Trade  and 
Industry,"  said  that  unless  our  export  trade  could  be  rehabilitated,  bad 
times  were  in  store  for  us.  The  causes  of  the  present  disquietude  were 
Government  extravagance,  "  ca'  canny  "'  and  revolutionary  tendencies 
in  a  small  minority  of  the  people.  Capital  and  labour  must  take  on  a 
new  orientation,  and  must  remember  that  unless  in  the  difficult  times  t  j 
come  they  were  partners,  they  would  destroy  ea?h  other.  Capital  and 
labour  should  be  in  partnership  and  sit  round  the  same  table  thrashing 
out  their  differences,  and  when  they  hud  come  to  an  agreement  the 
function  of  Government  was  to  see  that  justice  was  done  to  the  genera! 
community;  also  there  should  be  moi"e  elasticity  in  our  banking  system. 
The  present  system  of  joint  'stock  banks  was  a  handicap  and  a  shackle  on 
trade.  The  best  men  in  industry  were  received  with  cold  contempt  by 
bankers  when  they  approached  them,  unless  they  could  produce  fluid 
assets.  What  was  wanted  for  a  greater  expansion  of  our  prosperity  and 
trade  was  more  confidence  from  the  banks.  The  old  doctrine  cf  taxing 
income  was  the  sound  one.  and  the  excess  profits  tax  should  be  abolished. 

Mr.  W.  Stanley  Hollis  (Consul-General  for  the  United  States),  the  Hon. 
J.  M.  Hunter  (Agent-General  for  Queensland)  and  Mr.  W.  Peter  Rylands 
(President  of  the  Federation  of  British  Industries)  replied  to  the  toast. 
Mr.  Hunter  laid  emphasis  upon  the  danger  of  combines  among  manu- 
facturers to  prevent  competition,  and  s-\'.d  that  although  this  might 
assist  in  the  home  market  it  would  not  pnnent  comjvtition  from  abroad 
in  the   Colonies.     Australia  welcomed  the  efforts  now  Ixnng  made  by 
the  United  States  in  competing  with  other  countries  overseas.     There 
was,  however,  always  a  pivference  for  British  goods,  provided  th&y  wete  ^ 
sold  on  a  competitive  basis.     In  AustraliiV  l)efo-e  the  war  the  tnited  - 
States  only  secured  12  per  cent,  of  the  imports,  whereas  now  she  had  2S 
per  cent,  wliilst  the  British  shai-e  had  fallen  from  48  per  cent,  to  some-.  , 
thing  very  much  less. 

Lord  Ampthill.  proposing  "  The  Miudiine  Tool  and  Engineering  Ex- 
hibition," said  that  the  whole  question  of  our  economic  position  had  once 
more  become  obscured  by  the  dust  and  gaseous  vapours  of  political 
controvei'sy.  The  eilucation  which  we  all  stood  in  need  of  was  in  the 
history  of  industry  and  commerce  and  its  bearing  on  national  affair*  and 
international  relations.  Britons  ought  to  know  a  great  deal  moiv  than 
they  did  about  how  men  of  their  race  had  led  the  way  in  resoanh.  dis- 
covery, invention  and  industrial  progress  ;  how  narrowly  we  had  mi<sed 
losing  our  great  industrial  and  commercial  position  ;  how  splendidly 
we  retrieved  the  situation  during  the  war.  and  how  vital  it  Wi\s  that  we" 
should  never  again  run  the  risk  of  losing  that  position.  If  we  all  imder-' 
stood  these  thirigs  we  should  pull  together  to  win  the  peive  just  as  we  all 
])ulled  together  to  win  the  war.  It  would  not  be  the  fault  of  those  who 
had  organised  the  Exhibition  if  the  public  did  not  profit  by  the  oppor- 
tunitv  which  had  lx>en  afforded  them.      The  one  lesson  above  all  others 
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that  we  as  a  nation  ought  to  have  learned  from  the  war  was  that  the 
security  of  the  nation  depended  first  and  foremost  upon  the  security  of  her 
industries.  Neither  in  peace  nor  in  war  must  we  ever  again  be  depen- 
dent on  foreign  nations  for  the  production  of  anj'  of  the  essentials  of  life. 
That  was  what  was  meant  by  economic  security,  and  it  was  upon  economic 
security  much  more  than  upon  armaments  that  national  security  depen- 
ded. The  machine  tool  industry  was  not,  strictly  speaking,  a  key 
industry,  but  it  depended  upon  a  real  key  industry,  viz.,  the  manufacture 
of  tungsten.  The  maker  of  the  machine  tool,  however,  held  the  key  to 
the  greatest  social  problem  of  the  day,  viz.,  that  of  reconciling  higher 
wages  and  shorter  hours  with  low  prices.  What  had  to  be  borne  in  mind 
was  that  on  the  showing  of  industry  and  all  human  experience,  labour- 
saving  devices  did  not  mean  fewer  workmen  and  less  employment,  but 
more  employment  and  more  workmen  on  higher  wages. 

Mr  Charles  Wicksteed,  who  replied,  said  he  regarded  the  exhibition  as 
the  finest  collection  of  machine  tools  that  had  ever  been  brought  together. 


Electric    Rivet   Heaters. 


An  interesting  design  of  electric  rivet  heater  has  recently  been  placed 
on  the  market  by  the  A.I.  Mfg.  Company.  As  our  illustration  shows 
this  heater  is  fitted  with  three  heads  and  is  arranged  to  deal  with  mild 
steel  rivets  from  |  in.  to  |  in.  in  diameter  by  3  in.  long  when  continuously 
working.  Working  can  be  carried  out  at  any  speed  and  at  the  same  time 
the  best  results  obtained  owing  to  the  fact  that  when  placing  the  rivet 
between  the  top  and  bottom  electrodes  heating  instantly  commences  and 
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continues  until  the  rivet  is  pulled  away,  so  that  no  time  is  lost  in  switching 
the  current  on  and  off.  An  advantage  of  using  electric  heating  for  this 
purpose  is  that  no  fire  comes  in  contact  with  the  rivet  and  no  dirt,  there- 
fore, attaches  to  the  metal  and  a  minimum  of  scale  is  formed. 

To  give  some  idea  of  the  speed  at  which  th'>  machine  can  work  we  may 
say  that  o/Ki  in.  rivets  of  mild  steel  have  been  pas'-ed  throuyh  the 
machine  at  the  rate  of  1,0(10  per  hour,  while  those  of  \  in  diameter  have 
been  passed  through  at  a  rate  of  (iOO  jier  hour. 

The  operation  of  the  maeliine  is  extremely  sini])le,  the  operator  simply 
having  to  i)ress  the  foot  ])edal  to  bring  down  the  bottom  electrode.  i)la("o 
the  rivet  on  this  electrode,  withdraw  liis  foot  still  holding  the  rivet,  thus 
pinning  the  latter  between  the  top  and  bottom  electrodes  by  a  si)ring. 
As  mentioned  above,  this  immediately  causes  the  rivet  to  heat  up.  but 
as  there  are  three  heads  no  time  is  lost  in  this  way.  as  one  rivet  is  always 
ready  to  be  withdrawn  as  ([uickly  as  the  t>]>erator'ean  do  the  work.  The 
maximvnn  current  demanded  by  a  machine  of  the  size  we  have  been 
describing  is  15  kw.,  alternating  current,  of  o'>urse.  being  lun-essary.  As 
in  most  of  this  Comi)any"s  welders,  eight  heats  are  provided.  Similar 
machines  are  also  made  for  heating  rivets  up  to  Izin.  in  diameter  by  4  in. 
in  length. 


Ne^^v  Ellison  Switch  Designs. 

In  the  list  recently  issued  by  Messrs.  George  Ellison,  of  Birmingham^ 
which  is  devoted  to  totally-enclosed  self-resetting  emergency  and 
shunt  limit  switches  for  cranes,  hoists,  lifts,  &c.,  two  new  designs  of 
switches  are  described  and  illustrated.  The  switch  or  "  emergency- 
push  "  shown  in  Fig.  1  is  a  radical  departure  from  the  flimsy  bell  push 
and  lighting  switch  tj'pe  of  contact  commonly  employed  ;  it  is  strongly- 
made  ;  it  can  be  used  for  arduous  duties,  and  cannot  be  readily  damaged 
by  rough  usage.  It  is  for  hand  operation,  and  is  actuated  by  pushing 
a  massive  brass  knob.  The  switch  is  made  single  pole  and  in  one  size  ;. 
it  is  suitable  for  small  currents  .such  as  those  in  no-volt  or  shunt  trip  coila 
An  application  for  the 
push  switch  normally  open 
is  in  the  circuit  of  a  trip 
coil  which  must  be  ener- 
gised to  trip  a  circuit 
breaker  or  similar  device, 
and  for  normally-closed 
contacts  to  release  a 
breaker  or  starter  by  in- 
terrupting the  no-volt  coil 
circuit ;  other  applications 
are  for  ringing  alarm  bells, 
or  as  gate  switches  for  lifts 
and  hoists.  It  is  a  massive 
push  switch  with  si:)ring 
return  action,  enclosed  in 
a  heavy  c.i.  weather-proof 
box.  The  polished  brass 
push  knob  on  the  cover 
can  withstand  the  roughest 

use,  and  a  rod  attached  to  the  knob  passes  through  the  cover  and 
strikes  on  the  moving  contact  arm.  to  ojx-rate  the  switch.  The 
component  parts  are  all  of  brass  and  the  insulation  is  miea  and  "  ard- 
wenot."  The  moving  contact  is  a  free  roller  mounted  on,  but  insrdated 
from  the  contact  arm.  The  circuit  is  completed  by  pressing  it  between 
radial  plunger  tjqie  terminals,  giving  a  double-break  wiping  contact. 

No  2  switch,  which  is  an  improvement  on  a  type  with  a  considerable 
vogue,  is  primarDy  intended  for  tappet  operating  on  cranes,  lifts  and 
hoists,  but  it  can  also  be  adopted  for  hand  operation.  Normal  position, 
of  the  contacts  may  be  open  or  closed.  The  switch  is  made  single,  double 
or  triple  pole,  is  suitable  for  shunt  trip  or  no-volt  coil  circuits  and  for 
heavier  duties  than  the  switch  shown  in  Fig.  1,  and  the  applications  are 
the  same,  except  that  it  may  also  be  used  to  close  or  oi)en  the  circuit  of 
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Fig.  1. — Emergexcy  PrsH  Switch. 


Fig.  2. — S.P.  Limit  Switch. 

a  motor  instead  of  actmg  on  the  circuit  ba-aker.  It  may  lie  used  oi» 
h  ghly-induetive  direct  current  circuits  such  as  shunt-wounds,  brake 
magnets  or  motor  fields.  The  switch  is  quick  make  and  quick  break  and 
is  designed  to  meet  every  possible  i-equinMuent  of  the  crane  builder.  The 
fixed  contiU'ts  are  large  copper  studs  ;  they  may  be  dressed  up  repeat- 
edly and  nnewals  are  inexpensive.  Tne  moving  contact  is  a  sub- 
stantial copper  roller  mounted  to  swivel  and  rotate,  so  that  it  always 
beds  on  the  fixed  contacts  no  matterhow  burned  they  may  be.  The  toggle- 
mechanism  ensures  that  the  roller  is  either  firmly  in  contact  with  the 
fixed  contiwts.  or  is  fi>reibiy  held  away  from  them  ;  there  is  no  inter- 
mediate position  of  doubtful  contact,  and  ciiattvring  with  resulting 
sparking  is  impossible.  Theiv  are  no  contact  jaws  to  bend  or  soften 
with  the  heat,  and  the  single  oix'rating  spring  is  a  substantial  spiral 
remote  from  the  arc  or  any  source  of  heat,  and  the  contacts  can  be  run 
at  high  ten\iH»ratures  without  damage.  The  whole  t<>rminal  box  may 
be  removed  to  allow  access  to  the  terminals,  and  the  box  fixing  centres^ 
are  sjnnmetrical.  The  list  gives  full  particulars  of  the  method  ot 
ojx?ration,  current  carrying  and  breaking  capacity,  diagnms,  &c. 
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Dn^ineering  Training   Organisation, 


A  meeting  of  the  Council  of  this  organisation,  under  the  chairmanship, 
of  Sir  Maurice  Fitzmaurice,  C.M.G.,  was  held  on  the  lat  inst.  to  receive 
the  first  report  of  the  executive  and  to  discuss  the  future  in  the  light  of 
the  fact  that  it  did  not  appear  possible  to  carry  on  as  an  independent 
organisation  for  financial  reasons. 

The  Chairman  said  a  great  deal  of  work  had  been  done  by  the  executive, 
first  with  Sir  William  Ellis  and  later  with  Mr.  C.  H.  Wordingham  as 
chairman.  Perhaps  the  greater  part  of  the  work  was  done  by  Mr.  A.  E. 
Bcrriman  and  Mr.  A.  P.  M.  Fleming.  A  not  unreasonable  response  was 
obtained  from  the  three  principal  institutions,  who  each  promised  £350, 
which  he  thought  they  intended  to  be  an  annual  subscription.  When 
it  was  found  that  the  financial  requirements  were  greater  than  would  be 
reasonable  for  the  institutions  to  guarantee,  24(5  engineering  firms  were 
asked  for  help  ;  but  there  was  not  a  very  good  response  (only  30  firms 
offered  to  become  members).  The  organisation  had  never  had  the  funds 
to  appoint  a  permanent  secretary  or  staff.  A  great  deal  of  information, 
however,  had  been  collected  ;  they  had  helped  a  great  number  of  young 
men  who  had  been  anxious  to  start  engineering  work,  and  they  had 
collected  a  vast  amount  of  statistics  and  information  with  regard  to 
engineering  training. 

Mr.  C.  H.  Wordingham  said  it  was  not  pleasant  to  feel  that  the  results 
of  the  hard  work  that  had  been  done  were  much  less  than  were  antici- 
pated. The  executive  had  put  in  a  large  amount  of  time  and  a  good 
deal  of  thought ;  they  had  found  that  there  was  a  great  need  for  such 
an  organisation  as  the  one  projected  three  years  ago.  The  executive 
were  in  the  position  of  advising  the  members  that  the  organisation  could 
not  be  carried  on  because  they  had  no  funds.  A  great  de  al  of  useful 
work  had  been  done,  and  was  embodied  in  the  volume  sent  to  the  mem- 
bers of  the  Council.  The  executive  felt  that  die  work  ought  to  be  carried 
on,  and  that  as  they  could  not,  as  a  separate  organisation  carry  it  on,  they 
sliould  transfer  all  they  had  done  to  some  existing  body.  There  were 
two,  cither  of  which  seemed  to  be  suitable.  One  was  the  Employers 
Federation  and  the  other  the  Federation  of  British  Industries.  It  was 
suggested  that  the  executive  should  be  given  jiowers  to  negotiate  with 
those  bodies,  and  to  hand  over  the  organisation  and  ths  work  already 
done  to  whichever  of  those  bodies  they  thought  the  better  fitted  to  take 
it  over. 

Sir  William  Ellis  said  their  failure — if  it  were  a  failure,  which  he  did 
not  admit — to  become  a  strong  organisation  was  brought  about  by  cir- 
cumstances beyond  their  control.  It  was  found  that  the  limited  scope 
they,  had  in  mind  originally  would  not  efficiently  deal  with  the  question. 
It  was  also  found,  following  the  war,  that  instead  of  being  in  difficulty 
as  regards  apprentices,  the  various  works  were  blocked  three  or  four  deep 
with  applications  from  apprentices.  That  altered  the  aspect  of  things 
to  a  great  extent,  as  the  organisation  was,  naturally,  unable  to  get  in 
touch  with  those  firms  and  get  from  them  a  promise  that  applications 
recommended  by  it  should  be  favourably  considered.  At  the  same  time, 
the  efforts  of  the  organisation,  ably  helped  by  Mr.  Berriman,  had  brought 
into  existence  a  history  and  record  of  the  present  state  of  things  in  the 
country — a  volume  which  would  be  of  great  value  as  a  guide  to  the 
future  policy  in  connection  with  apprentices. 

Resolutions  (moved  by  Mr.  Wordingham)  were  adopted,  authorising 
the  executive  to  confer  with  representatives  of  the  F.B.I,  and  the  Engi- 
neering and  National  Employers'  Federation  as  to  taking  over  the 
organisation,  &c. 

Prof.  Wertheimer  (Bristol  University),  who  seconded  the  first 
resolution,  said  the  members  were  deeply  indebted  to  the  Executive 
Committee  and  to  Mr.  Berriman  especially,  because  those  who  had  been 
interested  in  that  matter  on  the  university  side  knew  the  amount  of  work 
Mr.  Berriman  had  done.  The  book  jiublished  by  the  organisation  was 
an  adequate  e"xcuse — if  an  excuse  were  needed — for  its  existence.  He 
hoped  the  work  would  be  carried  on  by  some  body  or  organisation  with 
adequate  funds. 

Votes  of  thanks  to  Mr.  Berriman  for  the  work  he  had  done,  to  the 
Daimler  Company  for  allowing  him  to  do  it,  and  to  the  E.xecutive  Com- 
mittee concluded  the  proceedings. 


French  Electric  Supply  Standards. 


Some  literature  has  recently  been  issued  by  the  Fuexch  Permanent 
Commission  on  Standardisation  on  the  regulations  for  the  unification  of 
electrical  material,  including  a  circular  upon  the  most  suitable  voltages 
and  frequency  of  alternating  current  and  direct  current  supply  systeins. 
I  here  are  many  2-phase  networks  in  France,  with  frequencies  of  25 
and  42  periods  per  second,  to  which  the  new  rules  do  not  apply.  For 
distribution  systems  below  1,000  volts  the  following  pressures' are  re- 
commended :— For  direct  current  supply  115,  230  and  4(10  volts,  for  5- 
phase  networks  115  and  230,  and  3-phase  svstems  115.  200  and  500  volts. 
For  alternating  current  distribution  lines  above  1,000  volts  the  following 
pressures  have  been  selected  :  1,000,  3,000.  5,500,  10.000,  13,500,  15.000 
and  22,000  volts  ;  and  for  transmission  purposes  30,000,  45,000,  60.000, 
75,()€0,  90,000  and  120,000  volts.  The  general  frequency  is  to  be  50 
periods  per  second,  but  for  special  purposes  25  and  16-6()  periods  may  be 
employed. 


Commercial     Topics. 

Hong  Kong  Electrical  Imports. 

The   value  of   the    direct  imi><>rts  of   electrical  acc-Hviii  rn  from   the 
United   Kingdom    into  Honi  Kong  during  1919    wa^   £2i),~i2,  against 
£8,1()8  in  1918  ;  of  electric  wires  and  cables  £22,733,  against  £i,4.Vj  ;  and 
of  machinery  and  engines  £223,992  against  £^i59,6.30. 
«  *  «  4> 

The  Australian  Tariff, 

Apparently  thi-  revision  of  the  new  tariiT,  which  cams  into  force  on 
March  24  last,  will  occupy  the  Commonwealth  Parliament  during  the 
greater  part  of  the  current  session.  At  a  recent  meeting  of  the  .State 
Premiers  in  Melbourne  a  resolution  (moved  by  Sir  Walter  Lee,  of  Tas- 
mania) was  adopted  urging  a  remission  of  duties  on  machinery,  Ac, 
imported  bj'  a  State  Government.  The  Tasmanian  Government  i3 
importing  a  large  quantit\-  of  electrical  machinery  for  its  hydro-electric 
undertaking,  which  it  wants  free  of  duty.  It  is,  however,  doubtful 
if  the  Commonwealth  Government  will  make  an  exception  in  the  case 
of  the  State  departments.  The  tariff  was  established  to  encourage  local 
manufacturers,  and  it  is  claime<l  that,  in  the  matter  of  electrical  machinery 
not  yet  being  j)roduced  in  Australia,  that  the  duty,  while  handicapping 
the  State,  is  not  yet  effecting  the  purpose  for  which  it  was  designed. 
*  *  *  * 

Electricity  for  Domestic  Purposes  in  Switzerland. 

Owing  to  scarcity  and  increasing  price  of  coal,  petrol  and  other  fuel  in 
Switzerland  it  is  reported  that  the  public  is  turning  more  and  more  to 
electricity  for  heating,  and  increasing  efforts  are  bsing  mAd3  to  increasa 
the  number  of  water-power  stations.  According  to  a  report  by  the 
Commercial  Secretary  to  H.M.  Legation  at  Berne,  the  cost  of  building 
hydroelectric  stations  has  increased  enormously  of  late,  and  it  is  now 
treble  and  in  some  cases  five  times  what  it  was  before  the  war.  With 
very  few  e.xceptions,  supply  authorities  have  been  obliged  to  raise  the 
charges  for  current,  and  it  is  suggested  that  there  are  only  two  ways  of 
supi^lying  electric  energy  at  cheaper  rates — viz.,  either  by  erecting  larger 
power  stations  and  constructing  more  extensive  artificial  lakes  in  the 
high-lying  mountain  valleys,  or  to  encourage  the  use  of  electricity 
during  the  night  by  reducing  the  charge  during  these  hours. 

The  present  tendency  is  to  increase  the  numb2r  of  artificial  lakes,  and 
in  this  way  to  build  up  reserves  of  water  power  with  a  view  to  cheapening 
the  cost  of  current.  In  the  towns  electricity  is  being  increasingly  used 
for  household  purposes — for  ironing,  grilling,  toastins.  warming  up 
dishes,  and  for  cooking  and  innumerable  other  household  purposes. 
The  number  of  bakers  and  confectioners  who  bake  bj-  electricity  is 
rapidly  increasing.  A  new  industry  is  said  to  be  growing  up  in  the  con- 
struction of  electric  stoves  (containing  either  water,  oil  or  terra  cotta) 
for  heating  private  houses.  The  current  used  for  these  stoves  is  gene- 
rated at  night,  during  which  tiiiTe  the  sto^'es  are  heated  up,  whilst  in  the 
morning  the  electric  current  is  turned  off  and  the  stoves  remain  warm 
during  the  whole  of  the  day.  In  all  modem  houses  and  hotels  a  large 
quantity  of  water  is  heated  by  electricity  produced  between  midnight  and 
(5  a.m.  It  is  asserted  that  provided  the  price  of  electric  current  used  at 
night  can  be  sufficiently  reduced,  electric  heating  in  Swiss  houses  will  in 

time  become  the  general  rule. 

*  *  *  ^i 

Japanese  Electrical  Exports  and  Imports. 

There  was  a  slight  drop  in  the  quantity  of  insulated  electric  wire  ex- 
ported from  Japan.  In  1919  the  value  rose  to  8,41 1,700  yen  from  8,324,333 
yen  in  1918  and  3.118,915  yen  in  1917. 

Electrical  machinery  and  textile  machinery  are  going  out  of  the 
country'  in  increasing  quantities,  the  former  chiefly  to  China  and  the 
Kwantung  Province  (through  Dairen).  These  two  took  between  them 
over  (iO  per  cent,  of  the  shipments.  Spinning  machinery  went  to  China 
and  India  in  1918,  China  taking  over  one  million  yen  worth  and  India 
over  two  million  yen.  The  Indian  demand  will.it  is  thought,  stop  when 
British  machinery  is  again  avjvilable 

In  the  last  two  years  a  strouii  demand  for  motor  cars  has  arisen  cis  a 
result  of  war  prosperity.  During  1918  there  was  an  import  of  l,tv53, 
valued  at  4.524.953  yen,  and  last  year  1.579.  valued  at  5.531.540  yen, 
nearly  all  from  America.  In  1919  the  value  of  machinery  imports  was 
89,221.93()  yen.  nearly  (>7  millions  being  American  machinery,  against 
58,144,04()  yen  in  1918  ;  Great  Britain's  share  in  1919  was  lti.l44.04t>  yen. 
against  9.820.923  yen.  The  pre-war  positions  of  Great  Britain  and 
America  have  been  reversed,  and  a  recapture  of  the  market  will  be  a 
matter  of  the  greatest  difficulty.  British  machinery  of  all  kinds,  par- 
ticularly textile  miichinory,  is  as  much  in  deniuiul  as  ever,  but  the  appa- 
rent impossibility  of  obtaining  satisfactory  delivery  and  the  continuance 
of  high  prices,  must  drive  buyers  into  the  American  market  and  keep 
them  there.  The  heaviest  items  in  the  list  of  imported  machinery  during 
the  last  three  yeai^s  were  : — Steam  boilers,  dynamos,  electric  motors, 
transformers,  &c.  Being  out  off  from  many  sources  of  supply  during 
the  war.  Japanese  engineers  wore  obliged  to  turn  to  home  supplies  and 
a  great  advance  Wiis  matle  in  local  maufiu-ture.  Given  a  model  on  which 
to  work,  local  production  is  now  of  satisfsiotory  quality,  esptx-ially  in 
electrical  machinery,  and  several  firms  have  made  aga>oments  with 
British  and  American  firms,  whereby  the  latter  allow  their  patents  to  be 
worked  in  Jajian  in  payment  of  royalty.  The  General  Electric  Company 
of  America  has  considerable  interests  in  two  large  concerns  in  which  their 
models  are  produced  for  the  local  market.  Japanese  engineers  are  at 
all  ti.nos  greatly  dependent  on  training  and  instruction  from  foreign 
countries,  and  the  impossibility  of  getting  assistance  of  this  kind  from 
Europe  during  the  war  caused  a  considerable  number  of  engineering  and 
other  students  to  take  their  training  in  America,  and  accordingly  these 
men  will  doubtless  continue  to  prefer  the  American  machinery. 


310 


THE  ELECTRICIAN. 


September  10,  1920 


Electricity  Supply. 


Kendal  Council  have  applied  for  authority  to  borrow  £7,469  for  the 
electricity  undertaking,  including  £(),464  for  a  Diesel  set. 

An  agreement  has  been  made  by  Erith  Urbax  Council  with  Woolwich 
Borough  Council  for  the  supply  of  electricity  in  bulk. 

The  Electricity  Commissioners  have  sanctioned  the  borrowing  by 
AccRiNGTox  Corporation  of  £*>"), 000  for  extensions  of  the  electricity 
undertaking. 

The  following  revised  rates  for  current  has  been  adopted  by  Coventry 
City  Council : — Lighting,  m.d.  rate,  8d.,  <>d.,  and  2d.;  flat  rate  7d.  ; 
domestic  pur^joses  2d.;  l.t.  power  2d. 

OSWALDTNVISTLE  Council  have  decided  to  apply  to  the  Electricitj' 
Commissioners  for  an  order  to  authorise  them  to  obtain  a  supply  of  cur- 
rent in  bulk  from  a  neighbouring  authority. 

Malvern  Urban  Council  have  decided,  subject  to  having  guarantee^ 
representing  7  per  cent,  on  the  outlay  for  five  years,  to  extend  the 
supply  mains  to  West  Malvern  at  a  cost  of  £4,500. 

The  Town  Council  of  Aldershot  has  been  informed  by  the  War  Office 
that  it  is  unable  to  accede  to  the  request  that  Aldershot  command  power 
station  should  sujiply  electric  current  in  bulk  to  the  Council. 

Bury  St.  E:;mundS  Corporation  have  applied  for  authority  to  increase 
the  maximum  charge  for  electric  current  to  Is.  per  unit.  It  is  iiroposed 
to  spend  £12, .536  on  extensions  of  the  electricity  undertaking. 

The  electric  supply  scheme  j)repared  for  Lukgan  Urban  Council  by 
Mr.  Pleasance,  of  Belfast,  and  estimated  to  cost  about  £20,000,  has  been 
Submitted  to  the  L.  G.  Board,  and  sanction  has  been  asked  for  a  loan. 

Darwen  Corporation  has  been  authorised  to  purchase  the  necessary 
cables  to  take  from  Blackburn  Corporation  a  supply  of  electric  current 
for  power  purjjoses  to  the  Queen-street  Mill,  Darwen,  and  the  tender  of 
the  Macintosh  Cable  Company  for  the  supply  of  h.t.  feeder  cables  has 
been  accepted. 

There  has  been  a  great  increase  in  electricity  sales  at  Blackpool  this 
summjr.  During  July  the  sales  were  622,708  units,  against  522,993  in 
the  corresponding  month  last  year,  and  from  April  to  July  inclusive  the 
number  of  units  sold  was  2,152,659,  an  increase  of  485.091.  The  greatest 
increase  was  in  pi-ivate  lighting,  heating  and  power,  which  rose  from 
722,625  to  997.736. 

Hexham  Urban  Council  has  assented  to  the  application  of  the 
Hexham  &  District  Electric  Light  Company  to  employ  overhead  mains 
in  the  district,  provided  the  whole  of  the  poles  for  the  overhead  mains 
are  of  steel.  The  Council  has  also  accepted  the  company's  offer  to 
adapt  certain  existing  standards  for  electric  lighting.  The  cost  of  wiring 
standards,  providing  fittings,  electric  bulbs  of  200  c.p.,  connecting  to 
main,  maintaining  and  supplying  current,  will  be  £5  per  standard  for  the 
season  of  40  weeks. 

The  Electricity  Commissioners  notify  that  they  will  hold  an  inquiry 
at  the  Middlesex  Guildhall,  Westminster,  on  the  6th  October  and  follow'- 
ing  days  into  the  application  of  the  County  of  London  Electric 
Supply  (Jd.mpany  for  consent  to  a  generating  station  at  Barking  under 
their  Provisional  Order  of  1912.  Objections  to  the  application  must  be 
made  by  letter,  and  sent  to  the  Secretary  of  the  Electricity  Commission, 
Gwydyr  House,  Whitehall,  S.W.I,  on  or  before  the  27th  inst.,  and  copies 
of  the  objections  must  also  be  sent  to  the  Company. 

Official  notice  has  been  given  of  the  first  applications  to  the  Elec- 
tricity (Jommi.ssioners  for  Special  Orders  under  the  Electricity 
(Supply)  Act  of  1919.  The  Urban  Council  of  Bedwas  and  Machen  (Mon.) 
seeks  an  order  to  generate  and  su])i)ly  electricity  for  ])ublic  and  private 
purposes  within  the  whole  of  the  urban  area,  and  the  Urban  Council  of 
Mynyddislwyn  want  an  order  to  i)rovide  and  distribute  electrical  energy 
in  their  area  and  to  authorise  them  to  exercise  the  jjowers  of  the  Rhymney 
Valley  and  General  Electric  Supply  Company's  Order  of  19()7  so  far  as 
they  relate  to  their  district.  Any  objections  must  be  made  to  the 
Secretary  of  the  iOlectricity  Commission,  G\  vdyr  House,  Whitehall, 
S.W.I,  by  Sept.  30. 

The  St.  Anne'S-on-tmi:-Ska  Klectricity  De|)artment"s  acco\uits  for 
the  year  ended  March  31  .show  revenue  £27.546  (c<)ini)arc(l  with  t22,721 
for  tile  i)rcvi(.us  year),  working  ex])ciises  were  £19,3119  (£17.186)  or 
£22,467  (tl 8,989),  including  sundry  sales  and  public  lamps,  and  the  gross 
profit  was  £5,078  (£3,732).  Interest  recpiired  £1.724,  redemption £3.201. 
and  allowances  to  employees  with  H.M.  Forces  £21.  The  net  suri)lus 
(£132)  has  been  ])laced  to  reserve.  Working  expenses  per  unit  sold  were 
3-822d._(3-434d.),  and  the  net  profit  per  unit  wasO-02ld.  (against  a  loss 
of  0-217(1.  in  previo\is  year).  Maximum  .sujjplv  demanded  was  820  kw. 
Units  generated  were  1,888,4()2  ai\(l  sold  1,522,985  ( l,5ti(),749). 

Belfast  ('orjjoration  electricity  depart nu-nt  made  a  net  jirolit  of 
£19,04()  (luring  the  year  ended  .March  31.  The  total  revenue  was 
£276,520.  against  £164,807.  ttie  huge  increase  in  revenue  being  piutW  due 
to  inereasL>d  charges.  The  total  number  of  units  sold  was  29.740.000, 
against  18,514;(H)<',  an  increase  of  1 1.22().(I(10  units.  The  expenditure  wiis 
£217,560,  against  £127..")(U),  and  after  meeting  interest  and  siiddng  fund 
charges  the  balance  has  been  transferred  to  approi)riation  a(n'ount. 
Borrowing  p.iwers  during  tlie  year  wereexereis.ul  to  the  extent  of  £25 1 .000, 
and  capital  disbursenienls  were  made  in  connection  with  the  extension 
Bchenu'  to  the  amount  of  £78.196. 

One  of  the  electrical  jirojeets  being  talk,-d  about  in  Ireland  is  the 
proposal  that  Loughanure.  Ciuntv  D.inkovl.  should  he  arran'.:ed.  so 
that  it  could  !),■  vularged  l).'y.)nd  its  ]uv.sent  area  of  3  miles  in  length  by 
J  mile  in  breadth,  and  thus  take  in  8e\eral  other  strea;ns  and  lakes  into 


the  catchment  area.  The  power  of  the  loughs  Dunlewy,  Upper  and 
Lower  Xacung,  could  be  similarly  reservoired  and  brought  to  Dowros 
by  a  cut  the  fall  being  about  200  ft.  Lough  Owenearrow,  which  is  part 
of  the  Rosses  lakes  sy.stem,  could  also  be  utilised,  the  estimated  horse- 
power of  the  lake  mentioned  above  being  nearly  5,CC0.  The  county  is 
rich  in  .short,  swift  running  rivers,  and  their  total  energy  is  not,  it  is 
said,  far  short  of  12,CC0  k.p.  The  swift  running  rivers  which  empty 
into  Gweadore  Bay  could  certainly  be  used  for  industrial  purposes. 

Our  correspondent  states  that  the  companj'  which  has  been  making 
BORING.S  for  lignite  NEAR  Glenavy,  on  the' County  Antrim  shores  of 
Lough  Xeagh,  has  purchased  extensive  tracts  of  lands  over  which  the 
borings  were  made  by  their  experts.  Lignite  has  been  found  on  several 
farms  at  a  depth  of  from  100  ft.  to  130  ft.,  and  there  is  every  indication 
of  big  supplies.  The  specimens  obtained  seem  to  have  a  greater  specific 
gravity  than  the  English  and  Scottish  lignite.  It  has  been  long  known 
that  extensive  beds  of  lignite  lie  on  both  sides  of  Lough  Xeagh,  running 
from  the  Tyrona  shores  right  under  the  Lough  to  the  Antrim  side. 
The  borings,  however,  on  the  Antrim  side  seem  to  be  more  successful 
than  those  on  the  Tyrone  side. 

At  Wednesday's  meeting  of  Sheffield  Corporation  the  Electric 
Sup])ly  Committee  reported  that  the  total  number  of  consumers  was 
9,902  an  increase  of  1,938  during  the  year,  or  24  per  cent.,  and  the  total 
connections  .nnount  to  164,2()2  kw.,  an  increase  of  14,460  kw.,  or  10  per 
cent.  The  total  nvnnber  of  units  generated  (including  traction)  last  year 
was  158,248.710,  compared  with  192,839,041  in  1919  ;  the  units  sold 
were  132,178,750,  against  161,939,041,  and  the  units  used  in  trans- 
mission were  14,535,427  (16,571,029).  The  average  price  obtained  per 
unit  for  light  and  heat  was  3-20d.,  against  2-59d.,  and  for  power  l-09d., 
against  •89d.  The  cost  per  unit  sold  went  up  from  •89d.  in  1919  to  l-23d. 
last  year.  The  total  revenue  in  1920  was  £786,493,  against  £735,145  ; 
working  expenses  £569,577  (£504,355)  and  the  balance  (after  deducting 
interest  and  sinking  fund)  £31,922  (against  £69,293),  which  has  been  put 
to  renewals  and  special  expenditure  fund.  The  average  cost  per  ton 
of  coal  in  1920  was  28s.  Id.,  comjDared  with  13s.  in  1916. 

Electric   Traction. 

The  CoLNE  Town  Council  has  been  authorised  to  borrow  £10, 345  for 
the  erection  of  a  new  tramway  depot. 

The  Ministrj'  of  Transi^ort  has  now  sanctioned  a  higher  scale  of  fares 
on  the  Accrington  tramways,  and  the  new  charges  came  into  operation 
last  week. 

As  Burnley  Council  has  decided  to  pay  the  fitters  employed  in  the 
tramway  department  back  pay  on  the  terms  decided  by  the  Joint 
Industrial  Board  the  ban  on  overthne  has  been  lifted. 

The  threatened  strike  of  the  Doncaster  tramw'ay  employ'ees  has 
been  averted  by  the  grant  of  an  extra  jd.  per  hour  by  the  Tramways 
Committee. 

In  consequence  of  the  introduction  of  the  three-shift  system,  the 
Walsall  Trades  Council  has  asked  the  Tramways  Committee  to  make 
arrangements  whereby  men  employed  on  the  mid-day  shift  system  can 
have  the  benefit  of  cheap  fares. 

The  gross  profit  of  the  Southport  Corporation  tramwaj^s  department 
for  the  i)ast  year  was  £21,707,  against  £20,347  in  1918-19.  The  sura  of 
£2,100  was  applied  in  aid  of  rates,  and  after  meeting  interest  and  sinking 
und,  a  balance  of  £819  was  applied  in  reduction  of  the  previous  deficit. 

The  cost  of  the  arbitration  proceedings  (£4,000)  in  connection  with  the 
])urchase  of  the  undertaking  of  the  Oldham,  Ashtox  &  Hyde  Electric 
Tramways  Company  has  been  allocated  as  follows  :  Ashton  Council, 
£2,.>00,  Hyde  £1,250,  Denton  £750  and  Audenshaw  £500. 

Xotwithstanding  some  keen  criticism,  Giasoow  Corporation  has 
finally  endorsed  the  proposal  of  the  Tramways  Committee  to  accept  the 
tender  of  the  United  States  Steel  Products  Company  for  the  supply  of 
10,000  t(ms  of  steel  tram  rails.  The  Company  is  to  give  a  written  and 
duly  authenticated  guarantee  regarding  the  payment  of  wages  and  other 
conditions  of  labour  in  carrying  out  the  contract. 

Tiu>  (!etuM-al  Vehicle  Company,  Ltd.,  have  recently  supplied  Messrs. 
M.  Hancock  &  Co..  brewers,  of  Cardiff,  with  one  of  their  2-ton  electric 
LORRIES  for  DELiV'cniNG  BEER,  and  anotiier  vehicle  of  the  same  descrip- 
tion is  in  iuuul  for  the  firm.  The  vehicle  is  one  of  the  standard  G.V. 
2.ton  chassis  fitted  with  an  ironclad  battery  44  I.M.V.  7.  It  runs  for 
ai)i)roximately  40  miles  cm  a  charge  with  a  speed  of  12  miles  per  hour. 

In  order  to  show  their  api)reciation  of  the  good  work  done  by  the 
volunteers  who  ran  the  power  station  during  the  an-ent  strike  and  ensured 
an  unbroken  supply  of  light,  the  Cardiff  City  Electric  Light  &  Tramways 
Committee  ti a ve  passed  a  resolution  of  grateful  thanks  for  their  public- 
sjiirited  action.  The  worknuMj  volunteers  in  the  regular  employ  of  the 
Council  have  received  an  extra  weeks  wages,  and  compensation  has  also 
been  paicl  to  the  workers  from  outsiile. 

The  accounts  of  the  Oldham  municipal  trannvays  for  the  year  ended 
March  25  show  revenue  £2;'.7.4ti8  (comjiared  with  £184.029  in  previous 
year),  and  wcukins;  exjienses  £168.64.8  (£l24.33(i).  Rent  of  leased  lines 
iviiuired  t3.743  (t3.8ll).  inteivst  £8..">0l  (£8,489).  sinking  fund  £19,671 
(tl9.0l9)  and  income  tax.  &c..  £10.270  (£8.227).  leaving  a  net  surplus 
of  £26.573  (£20.144).  Car-miles  run  wen<  2.124.755  (2,093.946)  and 
l)as,<engers  carried  31.816.891  (31.229.035).  Revenue  jvr  car-mile  was 
28-8H>il.  (21-093(1.).  and  working  exi>enses.  including  power,  weiv  19049d. 
(l4-25Id.).  The  ix>venue  on  the  motor  bu.ses  was  £447  (£716)  and  the 
working  exp.-nses  were  £1.451  (£1.627).  Revenue  was  14-804d.  (llISTd. 
and  working  expenses  were  47-991d.  (25-397d.)  ivr  mile. 
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Imperial  and  Foreign  Noles. 

The  Town  Council  of  Mount  .Morj.'an  ((^iccnshmd)  in  considering  a 
proposal  to  adopt  a  raunicii)al  scheme  (jf  cK-ctricity  supply.  The  Mount 
Morgan  Company  has  agreed  to  sui)i)ly  the  eleetrieity  at  .'Jjd.  per  unit, 
-and  it  is  proposed  to  sell  it  at  od.  per  unit  to  consumers.  It  is  estimated 
that  it  will  cost  the  Council  £7,.'>()0  to  put  in  distributing  mains. 

The  Amalgamated  Wireless  Company  of  Australasia  proposes  to 
establish  a  high -row  icii  ni(;n-si'Kr:i)  uadio  station  near  Sydney, 
Brisbane,  or  Perth,  in  order  to  communicate  fiireet  with  Kngland.  There 
is  also  to  be  a  medium-i)ower  .station  in  e.ieh  of  the  other  States  to  pass 
traffic  to  and  from  the  main  trunk  station.  The  company  is  said  to  have 
offered  to  liandle  all  classes  of  messages  at  one-third  of  the  present  rates, 
to  give  the  Commonwealth  2r>  per  cent,  of  the  profits  and  to  undertake 
"to  have  the  stations  working  within  two  years. 


M.  Feligardo  FriaS  has  been  appointed  Director-General  of  Me-xican 
•  State  Telegrajihs. 

Direct  wireless  telegraph ic  coMMrxicATioN  has  been  established 
between  Sweden  and  Italy  by  means  of  the  Karlsborg  station,  in  Sweden, 
and  the  San  Paolo  station  at  Rome.  The  Kadio-telegraph  branch  of  the 
Swedish  Telegraph  Dept.  is  pre])aring  the  plans  of  a  large  radio  station 
in  Sweden  for  regular  communication  with  the  United  States.  The 
Riksdag  has  made  a  iireliminary  appropriation  of  2,000,000  kroner  for 
the  purpose. 

A  good  illustration  of  the  Evil  Effects  of  the  Natioxalisatios  of 
Industry  is  given  by  the  results  of  the  oj)eration  of  the  Budapest  tram- 
ways by  the  State.  During  the  period  of  the  Karolyi  Government  and 
revolution  the  Tramway  Company  of  Budapest  and  the  City  Electric 
Tramway  of  Budapest  were  nationalised,  and  now,  though  the}'  are 
burdened  with  a  debt  of  200  million  crowns,  the  permanent  way  and 
rolling-stock  are  quite  neglected  and  in  great  need  of  repair.  The 
•Government  have  been  compelled  to  return  the  tramways  to  the  former 
proprietors,  and  have  had  to  open  negotiations  with  regard  to  the  con- 
.•ditions  of  cancelling  nationalisation.  We  feel  sure  that  similar  results 
■would  ensue  here  if  there  were  any  general  attempt  made  by  the  Govern- 
ment to  embark  in  trade  or  industry. 

From  a  report  on  the  German  Iron,  Steel  and  Metal  Trades 
Situation  by  Mr.  C.  J.  Kavanagh,  British  Commercial  Commissioner 
in  Cologne,  which  appeared  in  the  last  issue  of  the  "  Board  of  Trade 
Journal,"  we  leani  that  at  the  commencement  of  August  lower  prices 
were  established  for  electrolytic  copper  wire,  refined  copper,  rough  and 
sheet  zinc,  &c.  The  Price  Control  Office  of  the  Zentralverband  der 
.  deutsehen  electrotechnischen  Industrie  decided  in  July,  in  spite  of 
increased  wages  and  expenses,  to  reduce  the  extra  charge  for  machines 
and  transformers  by  10  per  cent. 

The  Rhineland  works  engaged  on  electrical  fittings  did  a  good 
export  trade  at  the  beginning  of  the  quarter,  but  liitle  liveliness  is  now 
to  be  noticed,  primarily  owing  to  the  appreciation  of  exchange  rendering 
quotations  exjjensive.  Cable  makers  are  busy  on  foreign  account, 
having  booked  many  orders  in  the  early  part  of  the  year.  The  large 
electrical  concerns  in  Berlin  are  said  to  have  adopted  a  very  accom- 
modating attitude  to  English  inquiries,  not  only  quoting  fixed  prices, 
4)ut  also  guaranteeing  deliveries,  no  doubt  with  the  intention  of  regaining 
their  position. 

An  interesting  scheme  for  the  reorganisation  of  the  TramW'AY  and 
Omnibus  Services  in  Paris  and  the  remainder  of  the  Department  of 
•THE  Seine  has  been  prepared.  For  the  present  the  underground  electric 
railways  are  not  included,  but  the  General  Council  of  the  Seine  and  the 
iParis  City  Council  have  decided  that  the  surface  transport  undertakings 
.are  to  be  combined  into  a  single  concern  under  the  ownership  of  the 
Department  and  the  City.  A  concession  for  wt)rking  the  services  is  to 
ibe  granted  to  a  new  company  to  be  formed  \\ith  a  capital  of  60,000,000  frs. 
The  purchase  price  of  the  six  existing  companies  will  be  paid  by  annuities 
e-xtending  over  30  years  as  follows  :'  1(5,800,000  frs.  to  the  Cie  Gcnerale 
des  Omnibus,  5,400,000  frs. to  the  Cie  de  Tramways  de  Paris  et  de  la  Seine, 
4,100,000  frs.  to  the  Tramways-Sud.  3,(500,000  "-sjj  to  the  Tramways  de 
I'Est-Parisien,  2,000,000  frs.  to  the  Tramways  Nogentais  and  620,000  frs. 
to  the  Tramways  de  la  Rive  gauche.  Though  all  the  companies  have  not 
accepted  the  offer,  it  is  thought  agreement  will  soon  be  reached. 

The  financial  responsibility  and  control  of  the  new  company  will  bo 
exercised  by  the  General  Council  of  the  Department  and  by  the  Paris 
City  Council.  The  present  position  is  difficult.  Higher  fares  were  intro- 
duced in  April  last,  since  when  the  volume  of  traffic  has  declined  con- 
siderably. On  the  other  hand,  coal  and  petrol-  prices  have  further 
increased,  while  the  working  expenses  for  labour,  which  already  reach 
130,000,000  frs.  per  annum,  will  be  increased  by  the  adojjtion  of  a  new 
pension  system.  The  estimated  annual  revenue  of  the  new  company 
is  put  at  22.5,000,000  frs.  at  first,  but  the  expenses,  including  the  redemp- 
tion annuities,  will  be  considerably  greater  tiian  the  receipts.  The 
receipts  and  exjienditure  of  the  company  will  be  credited  and  debited 
'to  the  General  Council  of  the  Seine,  and  on  the  company's  share  capital 
of  60,000,000  frs.  the  Council  will  i)ay  (>  per  cent.,  or  4-9  per  cent,  net 
.after  deduction  of  taxes.  In  addition,  the  Council  will  pay  a  receipts 
premium  of  1  per  cent,  for  the  management  of  the  undertaking  in  order 
to  promote  the  develoi)ment  of  the  traffic,  and  also  a  smaireconomy 
premium  so  as  to  encourage  a  reduction  in  working  expenses.  If  the 
amount  payable  to  the  shareholders  should  surpass  8  per  cent.,  the 
■excess  is  to  be  divided  equally  between  tiie  company  and  the  Depart- 
ment, but  the  latter  will  also  receive  three-fourths  of  the  excess  over 
10  per  cent. 


Miscellaneous. 

The  BiKiiisoHA.M  and  .Mi  >l\nos  lii  -inks--  E>ficiEXCY  E.XHiBlTlJJf 
is  being  held  at  Bingley  Hall,  Birminhgam,  from  .Sept.  9  to  18  incliuive. 
All  Messrs.  Benn  Brothers'  journals,  book.s  and  other  publications  are 
on  view  at  Stand  No.  57,  which  is  near  the  main  entrance. 

A  .50  years'  conce««ion  for  the  Supply  of  Electbi'  al  Energy  is  the 
Villages  on  the  Asiatic  S.jore  of  t.ie  Bos'phorous  ha-*  Ijeen  awarded 
tc^  the  Soei'^te  du  Gaz  de  Scutari  Kadikeny,  Constantinople.  Firms 
wishing  to  become  sub-contractors  should  communicate  with  the  .Societe. 

We  regret  to  record  the  death  of  .Mr.  G.  E.  H.vles,  assistant  sales 
manager  of  the  P>fiison  Accumulators,  Ltd.  Mr.  Hales  ha^  been  identified 
with  the  electric  vehicle  world  since  the  introduction  of  the  Edison 
battery  in  this  country,  and  his  decease  is  a  distinct  los-s  to  the  industrj-. 

The  death  is  announced  of  Dr.  F.  Ruthekfoord  Hakbls,  for  some  time 
confidential  agent  of  Cecil  Rhodes,  and  for  many  years  a  prominent 
])oliti(al  figure  in  South  Africa  and  in  England.  He  was  a  director  of  the 
Cape  Electric  Tramways,  the  Cape  Town  Consolidated  Tramways  & 
Lands  and  the  Lisbon  Electric  Tramways  Companies. 

On  the  28th  ult.  the  first  annu.\l  \vork.s  sports  of  Messrs.  George 
Ellison  were  held  in  the  Ellison  Recreation  Ground  at  Perr>-  Barr. 
Birmingham.  A  long  programme  of  athletic  events  was  carried  through 
successfully  in  ideal  weather,  and  keen  rivaln.-  marked  the  various  com- 
petitions. Representatives  from  all  sections  of  the  staff  and  works 
competed  for  the  prizes  before  an  audience  of  alxjut  2,fXKJ.  Members  of 
the  staffs  at  London,  Cardiff,  Manchester,  Leeds  and  Newcastle  were 
l^resent,  and  also  engineers  from  the  Scandinavian  and  Dutch  agencies. 

The  1920  edition  of  the  '"  Directory  of  Shipowner-S,  Shipbcildee-S 
and  Marine  Engineers,"'  which  has  just  been  issued,  gives  particulars 
of  the  leading  steamship  companies,  shipbuilders,  ship  repairers  and 
marine  engineering  works  throughout  the  world.  The  names  and 
addresses  of  the  companies  are  given,  and  lists  of  fleets,  together  with 
such  information  as  principal  officials,  passenger  accommodation, 
speeds,  carrying  capacities  and  so  on  are  presented  in  such  a  wa^'  as  to  be 
readily  referred  to.  The  directory,  which  is  priced  at  20s.  net,  is  pub- 
lished under  the  direction  of  the  editor  of  the  "  Shipbuilding  and  Shipping 
Record,"  by  the  Directory  Publishing  Company,  Ltd.,  Queen  Annes 
Chambers,  Westminster,  S.W.I. 

On  the  1st  inst.  the  Centenary  of  Oersted's  Discovery  of  Electro- 
magnetism  was  celebrated  in  Copenhagen.  Some  of  Oersted  s  early 
correspondence  was  published  for  the  first  time,  and  the  assembly  of 
men  of  science  at  the  university  to  do  honour  to  the  occasion  seems  to 
have  been  of  special  interest.  We  notice  that  much  attention  is  given 
in  the  Danish  Press  to  a  communication  which  is  stated  to  have  au 
important  bearing  on  telephony,  describing  some  effects  produced  when 
a  lithographic  plate  is  brought  in  intimate  contact  with  a  metal  sheet 
and  a  minute  electrical  current  is  passed  through  the  two.  It  appears 
that  the  two  plates  are  strongly  attracted,  and  that  the  arrangement  can 
be  utilised  as  a  telephonic  receiver.  We  shall  await  further  particulars 
of  this  work  with  interest. 

The  ninth  annual  meeting  of  the  "  Anchor  "  Cable  Works  Hospital 
and  Distress  Fund  was  held  at  the  Leigh  Works  canteen  on  the  31st 
ult.,  Mr.  J.  Bowyer,  J. P.,  chairman  of  the  fund,  presiding.  It  was 
reported  that  during  the  past  year  the  committee  had  made  grants  in 
29  cases,  the  amount  expended  being  £157.  The  amount  to  credit  of 
the  special  war  fund  on  June  30,  1919,  was  £1.300.  Pa\-ments  of  £25 
each  had  been  made  to  dependents  of  25  employees  killed  in  the  war. 
and  £500  had  been  paid  to  disabled  soldiers  and  sailors,  leaving  £175. 
One  employee  had  received  assistance  to  enable  him  to  set  up  in  business, 
and  £200  had  been  set  apart  for  another  who  had  had  both  feet  blown 
off  by  an  enemv  shell.  The  Hospital  and  Distress  Fund  now  stood  at 
£748,'  and  the  Disabled  Soldiers"  and  Sailors'  Fund  at  £146.  The  report 
aid  accounts  were  adopted.  From  the  Hospital  and  Distress  Fund 
various  grants  were  made  to  local  hospitals.  &c.,  for  the  ensuing  year. 
The  following  officei-s  were  re-appointed  :  President,  Mr.  T.  Petersen 
(London)  ;  rnisteeg,  Mr.  Bowyer  and  Mr.  C.  Hulme  ;  Hon.  Treasurer, 
Mr.  Wm.  Mort  ;   Secntanj,  Mr.  W.  Hulme  Jones. 

The  emplovees  of  the  Hart  .\cevuiulator  Company.  Ltd  .  of  Stratford, 
held  their  23rd  aiuiual  outing  on  the  2lst  ult..  when  a  most  enjoyable  day 
was  spent.  The  outing  took  the  fonn  of  a  river  trip,  the  well-apjK^inted 
s.l.  ■■  Ens-dand'  Ixmuu  charteivd  for  the  return  journey  from  Richmond 
to  Chcrt'sev.  The  party  numbered  120.  and.  after  cold  luncheon  on 
board,  the' quietude  of  the  upper  re-aehe.>  of  the  river  wivs  taken  as  a 
favourable  opportunity  to  honour  the  usual  toasts  and  to  make  a  pre- 
sentation to  Mr.  E.  J.  Clark,  late  managing  director  of  the  company. 
as  a  mark  of  appreciation  and  esteem  for  the  22  years  he  has  held  his 
position.  The  juvsentation  fix>m  the  employees  and  staff  took  the  form 
of  an  Enulish  lever  gold  hunter  watch,  suitably  inscribed.  Mr.  F.  J. 
Holmes.  M.I.E.E..  manager  of  the  company,  made  the  pre^sentation. 
and  in  a  few  well-chosen  worvls  eulogised  the  work  which  Mr.  Clark  had 
done  for  the  Hart  Company  during  his  long  association  as  manager  and 
managing  director,  and  »isked  for  the  continued  co-operation  of  the 
emplovees  in  order  to  maintain  the  hitih  position  in  the  electrical  world 
which" the  Hart  Companv  had  attained.  Mr.  Clark  briefly  replied,  and 
assured  his  hearei-s  that."  alt luniijh  he  had  re-signed  from  his  position  as 
mana-jiui;  director,  he  would  still  bi>  able  to  watch  their  interests  as  a 
d-ivctor  of  the  company.  He  also  asked  that  the  united  efforts  p*  ^ 
emplovees  should  be  phwed  at  the  disposal  of  his  successor.  Mr.  i.  J. 
Holmes.  At  Chertsey  a  stay  of  1  .\  hours  was  made.  A  splendid  tea  was 
served  on  board  as  soon  as  the  return  journey  had  commenced,  after 
which  the  social  intereoui-se  was  continued  on  deck. 
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Educational. 

The  past  and  present  students  of  the  Finsbury  Technical  College 
and  other  interested  persons  have  formed  a  Defence  Committee  in  order 
to  consider  the  possibility  of  helping  to  carry  on  the  work  of  the  College, 
and  thus  obviate  the  threatened  closing  in  July  next.  Particulars  may 
be  obtained  from  Dr.  Atkinson,  Finsbury  Technical  College,  Leonard- 
street,  E.C.2. 

The  prospectus  of  the  Faculty  of  Engineering  in  the  University  of 
Bristol  (which  is  provided  and  maintained  by  the  Society  of  Merchant 
Venturers  in  the  Merchant  Venturers'  Technical  College)  gives  par- 
ticulars of  the  courses  in  civil,  mechanical,  electrical  and  automobile 
engineering.  The  ordinances  and  regulations  relating  to  degrees  and 
certificates  in  engineering  subjects  are  included,  and  there  is  also  some 
information  concerning  the  Bristol  sandwich  system  of  training  engi- 
neers. The  prospectus  can  be  obtained  from  the  Registrar  of  the  Univer- 
sity, Tyndall's  Park,  Bristol. 

In  connection  with  the  new  aeronautics  department  of  the  Imperial 
College  of  Science  a  comprehensive  scheme  of  instruction  mainly 
post-graduate  in  character,  has  been  arranged  for  the  next  session 
beginning  in  October,  including  special  sections  in  aeronautical  en- 
gineering, meteorology,  and  navigation.  Sir  Napier  Shaw  is  Professor 
of  Meteorology  ;  Mr.  Leonard  Bairstow,  Professor  of  Aerodynamics  ; 
Mr.  A.  Sutton  Pippard  will  deal  with  the  structure  and  strength  of  air- 
craft, and  Mr.  A.  T.  Evans  with  aircraft  engines.  Courses  of  lectures 
will  also  be  given  on  airships  and  with  navigation,  while  arrangements 
are  in  hand  for  special  instruction  in  air-cooled  engines,  high-compression 
engines  dopes,  instruments,  wireless  telegraphy,  etc.  Students  will  carry 
out  part  of  their  practical  training  in  one  or  other  of  the  Government 
establishments  concerned  with  aeronautics. 

The  1920-21  programme  of  the  Department  of  Technology  of 
the  City  and  Guilds  of  London  Institute,  which  contains  the  general 
regulations  and  syllabuses  for  examinations,  has  been  issued.  Among 
the  alterations  are  the  inclusion  of  a  new  syllabus  and  examinations  in 
aeronautical  engineering,  and  the  discontinuance  of  the  examinations  in 
the  smith's  work  section  of  Division  II.  of  mechanical  engineering.  A 
useful  feature  of  the  programme  is  the  inclusion  of  text- books  and  works 
of  reference,  but  we  notice  a  few  errors  in  the  lists  under  Telegrajihy  and 
Telephony  a.id  in  the  Electrical  Engineering.  Some  of  the  books  given  are 
out  of  print,  and  a  few  are  distinctly  antiquated.  The  Electrician  Print- 
ing &  Publishing  Company,  whose  publishing  business  was  taken  over  by 
Messrs.  Bcnn  Bros.,  Ltd.,  over  three  years  ago,  is  credited  with  "being  the 
publishers  of  "The  Electrician"  Series  of  Standard  Electrical  Works. 
Perhaps  in  the  next  edition  of  the  work  these  matters  will  receive  atten- 
tion.    The  programme  is  published  by  Mr.  John  Murray,  at  2s.  (id.  net. 

Three  other  universities,  those  of  London  and  Leeds  and  the  National 
University  of  Ireland,  have  now  notified  an  Increase  of  Students' 
Examination  Fees.  The  authorities  of  the  various  university  colleges 
have  also  decided  to  increase  fees  from  the  beginning  of  the  next  session. 

The  present  difficult  position  of  universities  and  education  institutions 
was  well  stated  by  Sir  T.  Gregory  Foster,  Provost  of  University  College, 
London,  in  a  recent  interview  with  a  representative  of  the  Press.  He 
pointed  out  that  the  revenue  of  university  institutions  was  derived 
from  fees,  annual  grants  from  Parliament  and  local  authorities,  endow- 
ments, donations  and  subscriptions.  Before  the  war  the  fee  revenue  of 
his  college  was  equivalent  to  about  38  per  cent,  of  the  expenditure  ;  at 
Manchester  it  was  29  per  cent.,  and  at  Birmingham  26  per  cent.  If  we 
are,  said  Sir  Gregory,  to  get  the  best  brains  of  the  country  into  the 
universities  the  fees  must  be  kept  low.  It  is  quite  impossible  for  the  cost 
of  university  education  to  be  defrayed  solely  by  fees  ;  but  the  grave 
financial  position  in  which  wo  find  ourselves  compels  us  to  put  up  the 
fees  if  we  are  to  carry  on.  Even  so,  we  have  kept  the  fees  as  low  as 
possible.  Our  endowments  before  the  war  covered  about  2l)  per  cent, 
of  our  expenditure  ;  their  effective  value  has  been  at  least  halved  since 
then  by  the  dei)reciation  in  the  purchasing  i)ower  of  money.  The  London 
County  Council  have  slightly  increased  their  grai''  :,  and  the  Parlia- 
mentary grant  has  been  doubled— from  £21,000  before  tlie  war  to  £42,000. 
The  Provost  went  on  to  give  particulars  of  the  ex[H'rKiiture  side.  Rates, 
taxes  and  insurance,  which  in  1913-14  were  just  under  £3,000,  were  now 
over  £(1,000.  Ordinary  repairs  have  increased  from  about  £3,000  a  year 
to  £(5,550  ;  wages  of  servants  from  £2,500  to  nearly  £(),000.  In  regard 
to  the  salaries  of  the  teaching  stall,  the  best  they  luid  l)een  able  to  do  \vas 
to  increase  them  by  about  35  per  cent.  In  1913-14  the  expenditure 
was  £71,000;  next  year  it  would  be  at  least  £133,000.  Apart  from 
private  benefactions,  the  only  way  in  which  university  colleges  could 
bo  brought  to  a  proper  state  of  clficiency  was  by  larger  .;rants  from 
tho  State  and  local  authorities.  He  added  that  Lhiiversity  '"'ollege  had 
never  been  as  full  as  it  was  last  session,  the  number  of  stiuL-nts  having 
been  300  more  than  in  the  year  before  the  war.  The  departments  in 
which  tho  i)ressure  of  attendance  was  most  felt  were  engineering.medicine, 
chemistry,  physics  and  architecture. 

Bankruptcies   and   L.iquidations. 

A  receiving  order  has  Ix-en  made  against  .1.  ,1.  Simons  (tradiim  as  the 
Zodiac  Peerless  lOlectric  !.,amp  Company),  25.  Denmark-street,  Charing 
Cross,  W.V.  First  meeting  of  creditors  on  Sept.  lt>  at  Bankruptcy- 
buildings,  London,  W.C.,  and  public  examination  on  Nov.  1(5  at  same 
place. 

Mr.  E.  H.  Hawkins,  4,  Cliarterliouse-square,  London.  E.C.,  has  been 
appointed  sole  li(|ui(lator  of  the  Signal  Elkc  tric  Company.  Lti>.,  with 
a  committee  of  insi)ection,  in  the  place  of  Mr.  Geo.  L.  Wiim.  on  his 
retirement. 


Business  Items,  &c. 

Messrs.  Todman,  Ryall  &  Company,  Ltd.,  electrical  engineers  and) 
manufacturers  of  the  "  L.  W.  '  dynamos,  motor-generators,  &c.,  have- 
removed  to  38,  Grosvenor-gardens,  Westminster,  S.W. 

The  Enterprise  Manufacturing  Company,  Ltd.,  of  Gun-street  Worksv 
Birmingham,  have  appointed  Mr.  A.  E.  Outhwaite,  63,  Lancaster- 
avenue,  Manchester,  to  look  after  their  interests  in  the  Manchester  andi 
Liverjjool  districts. 

Mr.  R/obert  Jenkins,  representative  of  Joseph  Sanksy    &  Sons,  Ltd- 
has  removed  from  57,   Bishopsgate,   E.G.,   to  Ulster  Chambers,    168v 
Regent-street,  London,  W.  1.     Telegraphic  address  :  Permeable  ;  Phone 
London  :  Telephone  number  :   Regent  5,508. 

Mr.  Ernest  F.  Holden,  A.M.I.E.E.,  until  recently  chief  sales  engineer- 
for  Scotland  of  the  British  Electric  Plant  Company,  has  joined  Messrs^ 
Barrus  &  Cullen,  Ltd.  (35-37,  Upper  Thames-street,  London  E.C.  4, 
dealers  in  engineers'  tools)  as  representative  for  the  European  Continent. 

Mr.  Watson,  managing  director  of  W.  G  Watson  &  Company,  Ltd., 
electrical  engineers,  of  Sydney,  N.S.W.,  is  at  present  in  London,  having 
taken  up  his  quarters  at  Messrs.  Murray  Coombs  &  Richards,  150, 
Southampton-row,  W.C.I,  and  will  be  pleased  to  see  manufacturers  and 
exporters  desirous  of  extending  their  trading  in  the  colonies. 

We  understand  that  the  City  Accumulator  Company,  75,  Great- 
Eastern-street,  London,  E.C,  are  selling  off  surplns  Government- 
stock  OF  Fuller  block  accumulators.  These  batteries  are  quite 
new,  and  are  in  strong  cases  with  leather  handles  and  outside  terminals,, 
making  them  very  suitable  for  such  purposes  as  lighting  cars. 

The  partnership  between  Sydney  Parker  Cook  and  Brooke  Robinson 
Churchill  (trading  as  Cook  &  Company),  electrical  and  mechanical 
engineers,  62,  Holly-lane,  Smethwick,  7,  Ingestre-road,  Stafford,  and 
New-street,  Dudley,  has  been  dissolved  so  far  as  concerns  Mr.  Cook,  who- 
retires  from  the  firm.  Debts  by  Mr.  Churchill,  who  continues  the 
business  at  New-street,  Dudley,  under  the  style  of  Cook  &  Companj'. 

Personal  and   Appointments. 

Dr.  R.  M.  Caven,  Princij^al  of  Darlington  Technical  College,  has  beeiv 
appointed  Professor  of  Chemistry  at  Glasgow  University. 

Mr.  W.  D.  Brassington,  of  the  Clyde  Valley  Electric  Power  Company,, 
has  been  recommended  for  appointment  as  burgh  electrical  engineer 
at  Motherwell. 

The  Provost's  Committee  of  Greenock  Corporation  recommend  that 
the  salary  of  the  electrical  engineer  (Mr.  F.  H.  Whysall)  be  increased 
from  £1,000  to  £1,100  per  annum. 

Prof.  John  B.  Farmer,  D.Sc.,  F.R.S.,  ImiJerial  College  of  Science  and 
Technology,  has  been  appointed  a  member  of  the  Advisory  Council  to- 
the  Committee  of  the  Privy  Council  for  Scientific  and  Industrial  Research. 

Mr.  L.  E.  Little,  who  launched  the  Northern  Ball  Bearings  Co.,  Ltd., 
in  this  country  has  resigned  his  position  as  Managing  Director,  having- 
found  scope  more  compatible  with  his  energies  and  abilities,  and  he  will 
shortly  be  heard  of  to  the  advantage  of  engineers  and  motor  car  manu- 
facturers interested  in  these  products,  together  with  other  lines  in  whicli- 
Mr.  Little  has  a  complete  technical  knowledge  and  experience. 

On  the  3rcl  inst.  complimentary  addresses  were  presented  to  Mr- 
W.  W.  Lackie,  formerly  chief  engineer  of  the  Glasgow  Corporation 
electricity  department,  and  Mr.  Archibald  Page,  formerly  general 
manager  of  the  Clyde  Valley  Electrical  Powe*  Company,  on  the  occasionr 
of  their  appointment  as  members  of  the  Electricity  Commission.  Mr. 
J.  A.  Rudd  presided,  and  in  the  name  of  the  subscribers  (representative 
members  of  the  manufacturing,  mechanical,  electrical  and  allied  engi- 
neering industries  in  the  Glasgow  district)  presented  Mr.  Lackie  and  Mr. 
Page  with  illuminated  addresses  each  in  the  form  of  an  album  enclosed 
in  a  carved  oak  casket  made  by  disabled  soldiers  at  the  Prince  Albert 
workshops.  Mr.  Lackie  acknowledged  the  presentatioivs  on  behalf  of 
himself  and  Mr.  Page,  who  waj  unable  to  be  present. 

Gatalogaes,  Price   Lists,  &c, 

Messrs.  Higgs  Bros.,  Birmingham,  have  issued  their  September  price 
list  of  d.-c.  and  a.-c.  stock  motors. 

The  British  Electric  Transformer  Company,  Ltd.,  have  prepared 
'Move-o-graphs''  which  show  the  flame  effect  of  their  "  Tricity"  Fires. 
This  has  been  done  in  order  that  contractors  may  have  them  not  only 
as  a  novelty  but  of  use  to  show  clients  the  flame  effect  obtained.  The 
company  will  send  one  or  more  to  contractors  who  are  intoivsted.  The 
instructions  on  the  back  are  printed  in  both  French  and  Spanish  for  dis- 
tribution among  agents  in  these  countries. 

Oil  switches  of  the  switchboanl  mounting  patt<»rn  as  manufactured  by 
Messrs.  Johnson  &  PiiiLLirs,  Lti^..  Charlton.  8.E.7.  an»  described  and 
illustrated  in  a  j)ainphlet  recently  issued  by  tho  finn.  These  switches 
are  intended  for  controlling  and  pri>tecting  feeder  circuits,  transformers 
and  a.c.  generators  where  only  moderate  bn>aking  capacity  is  required,, 
and  they  are  arranged  either  for  direct  oiKTation  or  for  n-mote  mechanical 
opiM-ation  from  a  control  board.  The  pamphlet  gives  particulars  of  the 
desiun,  construction,  ratings,  dimensions.  &c..  of  some  standaril  switches. 

The  latest  edition  of  the  Electrical  Fixtures  Catalogue  of  Messrs. 
Falk,  Stadelmann  &  Company.  Ltd..  contains  prices  and  particulars  of  a^ 
coini)i'i>hensive  list  of  artistic  electric  light  fittings,  lanterns,  electroliers, 
pendants,  brackets,  lustre  ceiling  and  cut -crystal  fixtures,  portable 
standards,  table  lamps,  statuettes,  silk  shades,  shade  carriers,  cord 
ornaments.  v^h\  A  good  index  fa<Mlitatos  reference  to  the  contents  of  a- 
catalogue  which  runs  to  nearly  l.">0  pages.  A  si>ecial  list  is  being  pre- 
pareil  for  semi-direct  lighting  fixtua>s. 
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Institution  Notes. 

The  Committee  of  the  N.W.  StudontH'  ('tiitrc  of  the  Institution'  of 
Electrical  Engineers  invite  offers  of  students  to  read  papers  during 
the  coming  session.  Communications  to  the  Honorary  Secretary  (Mr. 
C.  Filmer),  55,  Ashfield-road,  Altrincham. 

At  the  recent  annual  meeting  of  the  Chemical  Metallurgical  and 
Mining  Society  of  South  Africa,  the  retiring  president  (Mr.  J.  Gray) 
reported  that  the  scientific  and  technical  societies  of  South  Africa  had 
been  successful  in  obtaining  a  joint  home  (in  Fox-street,  Johannesburg). 
The  number  of  new  members  and  associates  elected  during  the  year 
showed  a  gratifying  increase.  It  was  hoped  that  the  proposed  awards 
from  the  research  endowment  fund  would  result  in  original  contributions 
of  real  merit  being  presented  to  the  society.  The  new  president  is  Mr. 
J.  Chilton,  with  Messrs.  F.  Wartenweiler,  G.  A.  Watermeyer  and  F.  W. 
Watson  as  vice-presidents. 

The  Institute  of  Transport  (169,896)  was  registered  on  Aug.  20 
as  a  company  limited  by  guarantees,  not  formed  for  purpose  or  profit, 
the  word  "  limited  "  being  omitted  from  title  by  licence  of  the  Board  of 
Trade.  The  number  of  members  is  unlimited,  and  each  member  is  liable 
for  not  more  than  £1  in  the  event  of  winding  up.  The  objects  are  :  To 
promote  and  encourage  knowledge  of  traffic  science  and  the  art  of  trans- 
port and  the  means  and  appliances  connected  therewith,  to  provide 
facilities  for  study  and  the  exchange  of  ideas,  to  grant  certificates, 
medals,  diplomas  and  scholarships,  to  raise  the  status  of  those  engaged 
in  traffic  and  transport,  to  promote  exhibitions,  &c.  The  Institute  is  to 
consist  of  members,  associate  members,  graduates,  students  and  hono- 
rary members.  Members  and  associates  only  are  to  be  "  members  " 
for  the  purposes  of  the  Companies'  Acts.  They  must  have  had  respec- 
tively 10  or  5  years'  experience  involving  official  responsibility  in  dealing 
with  traffic  or  providing  transport  or  works  connected  therewith,  or 
fulfil  other  specified  conditions.  Among  the  members  of  the  "council  are 
the  following  :  Sir  Eric  C!.  Geddcs  (Minister  of  Transport),  Lord  AsMeld, 
H.  E.  Blain,  Sir  A.  A.  Booth,  Sir  J.  G.  Broadbank,  Sir  A.  H.  Butter- 
worth,  Sir  F.  Dent,  Sir  S.  Fay,  Sir  M.  Fitzmaurice,  S.  E.  Garcke,  H.  H. 
Gordon,  J.  B.  Hamilton,  R.  J.  Rowley,  Sir  L.  L.  Macassey,  K.C.,  D.  A. 
Matheson,  Sir  H.  P.  Mayburv,  J.  M.  McElroy,  Sir  P.  A.  M.  Nash,  Sir  A. 
Stanley,  E.  S.  Shrapnell-Smith,  F.  Tatlow,  and  Sir  H.  A.  Walker.  Reg. 
office,  2-3,  The  Sanctuary,  S.W.  1. 

Tenders  Invited  and  Accepted. 

Leven  Corporation  require  tenders  for  wiring  86  houses.  Specifica- 
tions from  Messrs.  Dewar  &  Haxton,  Joint  Architects,  Leven. 

Cheltenham  Corporation  want  tenders  by  Sept.  15,  for  electrical 
installation  at  Alstone  baths.     Specifications  from  the  Borough  Surveyor. 

Nuneaton  Corporation  want  tenders  by  Sept.  20  for  h.  and  l.t.  switch- 
gear,  connecting  cables  and  accessories.  Specifications  from  the  Borough 
Electrical  Engineer. 

Westminster  Guardians  require  tenders  by  Sept.  15  for  the  supply  of 
electric  lamps  and  fittings.  Forms  of  tender  from  the  Clerk,  Prince's- 
row,  Buckingham  Palace-road,  S.W.I. 

Manchester  Tramways  Committee  require  tenders  by  Sept.  14  for 
steel  girder  tram  rails  and  special  track  work.  Specifications  from  the 
General  Manager,  55,  Piccadilly,  Manchester. 

Tenders  are  invited  (by  Sept.  20)  for  steam,  exhaust,  circulating  water 
and  other  pipes  work  at  Ipswich  Corporation  electricity  works.  Speci- 
fications from  Mr.  F.  Ayton,  Chief  Engineer  and  Manager. 

London  County  Council  invite  tenders  (by  4  p.m.  Sept.  20)  for  supply 
of  1,500  tons  of  mild  steel  conductor  rails  of  plain  tee  section.  Forms  of 
tender  from  the  Chief  Engineer,  County  Hall,  Spring  Gardens,  S.W. 

Southampton  guardians  want  tenders  by  Sept.  20  for  wiring,  &c.,  in 
the  proposed  Ch'Idren's  Homes  at  Shirley.  Specifications,  &c.,  from 
Messrs.  (iutteridge  &  Gutteridge,  9,  Portland-street,  Southampton. 

The  Metropolitan  Asylums  Board  require  tenders  by  2.30  p.m., 
Sept.  29,  for  extensions  of  telephone  installation  at  Grove  Hospital, 
Tooting  Graveney,  S.W.  17. 

The  South  African  Railways  &  Harbours  Department.  Johannes- 
burg, require  tenders  by  Oct.  25  for  metal  .^lament  lamps  for  train 
lighting.  Specifications  may  bo  seen  at  the  Department  of  Overseas 
Trade,  73,  Basinghall-street,  London,  E.C.2. 

The  Electricity  Committee  of  Bolton  Corporation  invite  tenders  for 
the  supply  and  erection  of  one  12,000  kw.  turbo-alternator.  Speci- 
fications from  the  borough  electrical  engineer,  Mr.  W.  J.  H.  Wood,  and 
tenders  to  the  town  clerk,  Mr.  Samuel  Parker,  by  noon,  Sept.  16. 

The  Victorian  Railway  Commissioners  require  tenders  by  Oct.  27 
for  the  supply  of  an  electric  travelling  crane  with  buffing  jib  (contract 
29,090).  Specification,  &c.,  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  Westminster,  S.W.I. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  the 
following  telegraph  and  telephone  material  to  the  Australian  Common- 
wealth Postmaster-General's  Department  :  Instruments  and  parts 
(schedule  499)  for  Queensland  (Oct.  ())  ;  telegraph  and  telephone  instru- 
ments (schedules  546  and  549)  (Oct.  20),  and  telephone  instruments 
(schedule  548)  (Nov.  3)  for  S.  Australia.  Tender  forms  from  the  Office 
of  the  High  Commissioner,  406,  Australia  House,  Strand,  London,  W.C.2.; 

Nelson  Council  has  accepted  the  tender  of  W.  T.  Henley's  Telegraph 
Works  Company  for  the  sujiply  and  laying  of  e.h.t.  cables. 

Bridgwater  Council  have  accepted  the  tender  of  H.  West  &  Son 
.'cr  an  electric  light  installation  at  the  municipal  buildings  at  £485. 


Patent    Record. 


SPECinCATIONS  PUBLISHED, 

The  lo'.lovin?  abstra:1  Uom  some  of  the  speufLations  rcently  published  have  ieen 
specially  compiled  by  Mjss^s.  Mjwbu^.h,  E:.li3  &  0-j.,  Chartered  Paient  Agents 
70  and  72,  Chan:ery-lane.  London,  W.C. 

Whenever  the  da:e  applied  fo'  differs  1'om  the  date  on  which  the  application  uas 
lodged  at  the  Pa'.ent  Office  the  former  is  given  in  brackets  after  the  title. 

1916  Specificatioms. 
145,805  Clarke.     Apparatus  for  recording  and  reproducin?  sounds  and  electric  swnals 
(9/3/16.    Complete  accepted,  5/2/20  ;  patent  sealed,  5/2,20.) 

1919   SPECie^'OTlONS. 

124,721  Connecticut  Telephone  h  Elp.ctri';  Co.    Electron  discharge  apparatus  and 

process  of  operating  the  same.    '23/3/18  ) 
125,382  National  Carbon  Co.    Machines  for  making  bobbins  for  electric  batterirts 

(1/10/17.) 
125,391  Steiger.     Electric  furnaces.    '8/4/18.) 
130,960  Georg=.     Mercury  lamps.    (8/8  18.) 

Comprises  means  whereby  the  continuous  ar.d  3M*crr.3-»;-;  ■:^ti\-.':'~t.  rf  *'-»  zr.t^.iX 
through  the  illuminating  tube  and  the  anci'i  '  ^ 

originally  into  the  illuminating  tube  tc  t".  -, 

reservoir  during  the  operation  of  the  lamp    .  f 

to  make  contact  between  the  anode  and  tr.:;  ',a-.."::e  v.-.'.tr.  :.-.»  i-p-.v  '.:  ;-,rT-r.-.  -.o 
the  lamp  is  interrupted. 
131,875  Soc,  Anon,  des  Etaslissemsnts  L.  Blerict.    Electrornaenetic  cca^rolifae 

devices.    (28/8/18.) 
132,232  PiQjEREz.     Electric  furnace.    f2  9/18.) 
132,501  WEir>.     Incandescent  electric  lighting  apparatus.    (13/9/18.) 
132,517  Ma'-ron.    Current-reversing  devices  for  dynamos  tva-ning  in  both  a:rec::':n5 

(10/9/13.) 
140.366  BsvER.     E!ectrom.^gnetic  clutches.    (14/3/19.) 
145,835  Robinson  &  Co..  GiLi  feC'MviARA.    Synchronous  operation  by  elsctrica!  means 

of  two  or  more  mechanisms.    (27/3/19.) 
145,837  Entwistle.     Electric  arc  apparatus  employed  in  the  generation  of  oscillating 

currents.     (27/3/19.) 
145,839  B.r.-H.  Co.    (G.E.  Co.)     X-ray  apparatus.    (27,'3/19.) 

Relates  to  an  X-r,^y  or  electron  discharge  apparatus,  and  comprises  an  X-rs  v  »ijbe 
having  an  anode  separated  f'cm  the  exterior  of  said  tube  b>  a  path  of  r.  —  — " 
thermal  conductivity  to  effectively  cool  said  anode,  an  enclosing  recepta:- 
non-gaseous  heat  conducting  medium  of  high  dielectric  strength  therein  surr. 
the  tube  and  the  terminal  conductors  conveying  current  thereto. 
145.869  Robinson  &  Chamney.    Telephonic  repeaters.    (1/4/19.) 
145879  Myers.    Dynamo-electric  machines.    (2  4/19.) 

145.881  B.T.-H.  Co.  (G.E.  Co.)    Systems  of  electric  power  transmission.    (2 '4''19.) 
145,905  Lodge,  Locge  &  Looge  Fume  Deposit  Oo.  (in  liquidation).     Induction  coils. 

(14/419.) 
145,907  Simon.     Electric  fault-detecting  devices.    (16/4/19.) 
145,909  Chitty.    Commutators  for  dynamo-electric  machines.    (22/4/19.    Patent  of 

addition  not  granted.) 
145.913  Haslem&Stretton.Stretton  &  Jones.     Miners  electric  lamps.    (24,'4  19.) 
145.950  0"Ai-!.     E'ectric  radiators.     (3C'5. 19.) 

145.966  B.T.-H.  Co.    (G.E.  Co.)     Electric  vcltage  regulator.    (18/6/19.) 
145.972  B.T.-H.  Co.    (G.E.  Co.)     Electric  induaion  apparatus.    (23  6/19.1 

145.975  Wood  &  Metropolitan-Vicvers   Eiectrical  Co.     Insulation  of  the  leads 
passing  through  the  case  cf  electri'-a!  measuring  instruments.    (27, 6,19.) 

145.976  Kay  k.  Callender's  Cable  'i  Ccnstructiun  Co.     Fault  localisation  for  under- 
ground electric  cables.     (27  6/19.) 

145.992  Chalmers  &  Mitchell.     Electric  plug  couplings.    (28  7  19.) 

145,995  Tumbei  ty.     Aoparatus  fcr  testing  of  magnetos  and  sparking  plugs  as  used  for 

the  ignition  of  internal-combustion  engines.    (30  7  19) 
146,013  Despl  ATS.     Electric  switches  for  signalling  and  like  purposes.    (20  '9/19.) 
146,033  White.    (U.S.  Light  and  Heat  Corporation.)     Electric  regulators.    (111119.) 
146.038  Barber.     Electric  condensers.    (27/11/19.) 
146,041  Galer.     Electric  motor  controllers.    (5/12/19.) 

1920  Specifications. 
139,779  Siemens  &   Halske   Akt.-Ges.    Switchboard  arrangements  particularly  for 

field  telephone  apparatus.     (4  3 '16.1 
140.100  Siemens-Schuckertv.-erke.    Safety  device  for  electric  generators.    (23  10/18.) 
144,608  Fabrioues  hes  Montres  Zenith.     Ignition  magnetos  for  internal-combustion 

engines.    (11,6/19.) 


A^TLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  a,'  inwentions. 

March  18. 
8.015  Norton.     Incandescent  lamp  holders. 
8,026  British  L.  M.  Ericsson  Mfg.  Cr.  &  Godfrey  Hayes.     Lamp  holders. 

8.062  WALKER.     Electro-magnetic  steo-by-rtep  mechanism. 

8.063  AN3US.    Apoaratus  for  e'ectrically  controlling  railway  trains.    ilC  10, 17.  Sweden.) 
8,065  Beswick.    Storage  battel  ies. 

8.073  loNES.    Continuous-current  dvnamo  or  motor. 

8.081  Western  E-Ectric  Co.    Oscillation  generators.    (4/6.17,  U.S.) 

8.114  Damey.     Elect!  ic  candle  lamps. 

8,120  Boddington.    Switch. 

March  19. 
8,144  Taylor.    Operating  generating  stations  in  parallel. 
8.149  SiMMONDS  A  Sumner.     Medical  galvanic  battery. 
8,160  Cressail  Mfg.  Co.     Electric  heating  elements. 
8.165  Johnson.     Armoured  cable. 
8  174  A/iEN'^A    Elettrica   Municifale.    Meters  for  alternating  currents.    (26/3/19, 

Italy). 
8,177  Erskine-Murray  &  Ropinscn.     Radio-navigational  apparatus.  &c. 
8!200  Price.    Wireless  transmitting  and  receiving  apparatus. 
8'234  Siemens  &  Halske  A.  G.     X-rsy  tube.    (22  6  12.  Germany.) 
8  244  Bosch  (R.)  Akt.  Ges.     Electric  motors  for  starting  engines.    (5/5/19,  Germanny.) 
8  245  Western   Electric  Co.    Transformers.     (15/11/17.  U.S.) 
8.249  General  Electric  Co.  &  Gossling.     Electron  discharge  devices. 
8.262  Cartwright  &  Sims.    Terminal  fittings  for  electrical  devices. 

March  20. 
8,340  Automatic  Telephone  Mfg.  Co.    Telephone  systems.    (30  6/19,  U.S.) 


March  22.  1920. 
8,388  Dewhurst.  Ernill  &  G.\tley.     Electric  hoists,  lifts,  frc. 
8.403  Pitt.     Device  for  testing  sparking  plugs  or  electric  circuits  therefor. 
8.421  Morse.     Apparatus  for  electric  welding  and  cutting. 
8,424  Cobbold  &  Joseph.     Electric  soldering  irons. 
8.428  BiLLiEux.     High-frequency  alternator.    (27  11/17.  FTance.l 
8,435  Vallino.    Current-collecting  devices  for  electric  traction. 
8.  '.38  Hodges.    Switches. 

8.440  B.T.-H  Co.    (G.  E.  (io.V     Electric  ship  propulsion. 
8.444  Soc.  Mbtallurgique  Du  Frayol.     Electric  furnaces.    (7  1/20,  France.) 
8.450  Billieux.     High-frequency  alternator.    (24  1/18.  France.) 
8.484  Hugoniot.     Electrical  musical  instruments.    (30  4 '19.  France.) 
8.488  Reddie.    (Camillo  Olivetti  &  Co.i.    Magneto-electric  machine. 
8,491  Myers.     Electro- medical  treatment. 
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Companies'  Reports,  &c. 

The  directors  of  Mather  &  Platt,  Ltd.,  have  recently  offered  210,000 
new  ordinary  shares  of  £1  each  to  the  ordinary  shareholders  at  par. 

The  Newcastle-vpox-Tyxe  Electric  Supply  Company,  Ltd.,  has 
declared  an  interim  dividend  of  2i  per  cent,  on  the  ordinary  shares. 

The  directors  of  the  Oxford  Electric  Company,  Ltj.,  have  declared 
an  interim  dividend  of  5  per  cent,  per  annum  (2s.  6d.  per  share)  on  the 
ordinary  shares  for  the  past  half-i^ear. 

In  addition  to  the  dividend  on  the  7  per  cent,  preference  shares,  Messrs. 
Clarke,  Chapman  &  Co.mpany,  Ltd.,  have  declared  an  interim  dividend 
of  Is.  per  share  on  the  ordinary  shares  for  the  jjast  half-year. 

The  directors  of  the  City  of  London  Electric  Lighting  Company, 
Ltd.,  have  declaied  an  interim  dividend  of  7i  per  cent,  per  annum  (9d. 
per  share)  on  the  ordinary  shares  for  the  past  half-year,  compared  with 
6  percent,  in  1919. 

The  offer  of  the  Agricultural  and  General  Engineers  (Ltd.)  to  purchase 
the  whole  of  the  fully-paid  ordinary  shares  of  Henry  Bessemer  and 
Company  has  laj^sed,  as  only  about  74  per  cent,  of  the  holders  accepted  the 
offer  by  the  date  fixed. 

The  directors  of  the  Direct  Spanish  Telegraph  Company,  Ltd., 
have  decided  to  pay,  in  addition  to  the  dividend  at  the  rate  of  10  per  cent. 
per  annum  on  the  i)reference  shares,  an  interim  dividend  at  the  rate  of  8 
per  cent,  per  annum,  tax  free,  on  the  ordinary  shares  for  the  half-year 
ended  June  30,  ciiid  jjayable  on  the  1st  prox. 

The  transfer  books  of  the  Western  Telegraph  Company,  Ltd., 
will  be  closed  from  Sept.  20  to  28  inclusive,  preparatory  to  paying  on 
the  29th  inst.  to  holders  of  shares  Nos.  1  to  207,930  a  dividend  of  7s. 
per  share,  making,  with  previous  dividends,  a  total  distribution  for  the 
year  ended  June  30,  of  10  per  cent.,  tax  free. 

The  20th  annual  report  of  the  Soc.  Anon.  Brown,  Boveri  &  Cie 
(Baden,  Switzerland),  states  that  the  income  for  the  year  ended  March  31 
last  (including  94,871  fr.  brought  forward)  was  15,137,201  fr.,  and  the 
net  profit  was  5,084,755  fr.,  out  of  which  a  final  dividend  of  3  per  cent. 
is  proposed,  making  8  per  cent,  for  the  year.  Vickers  Limited  have 
taken  a  holding  in  the  company  amounting  to  7,000,000  fr.,  and  the  share 
capital  has  been  increased  by  20,000,000  fr.  to  a  total  of  56,000,000  fr. 
The  nominal  value  of  the  shares  has  been  changed  from  1,250  fr.  to 
500  fr.  The  market  has  revived  with  such  animation  that  the  orders 
booked  by  the  Swiss  works  during  the  year  amount  to  75,000,000  fr., 
although  this  is  not  equivalent  to  the  actual  production  before  the  war. 
The  fall  of  the  foreign  exchanges  has  not  had  any  influence  on  orders, 
but  the  proportion  of  profit  has  been  diminished,  and  this,  with  the 
increased  cost  of  materials,  necessitated  several  increases  in  selling 
prices.  Diminished  supplies  of  carbon,  iron  and  steel  have  made  it 
necessary  to  forgo  some  engagements  which  involved  great  risks.  The 
cost  of  production  has  also  been  increased  by  the  exactions  of  the  per- 
sonnel and  the  reduction  of  working  hours,  and  so  far  there  has  been  no 
increase  of  output,  even  in  the  inverse  ratio  of  the  reduction  of  hours. 
Thanks  to  the  electrification  of  the  railways,  Switzerland  has  assumed 
greater  importance  as  an  outlet  for  the  company's  manufactures,  and 
it  has  equipped  at  Richen,  near  Basle,  on  the  feeder  system  of  the  Basle- 
Larrach  tramways,  the  first  sub-station  with  entirely  automatic  trans- 
formers on  the  Continent. 

New  Companies. 

S.  DAGNALL,  LTD.  ( H)9,775).— Private  company.  Reg.  August  20, 
capital  £5,000  in  £1  shares,  to  acquire  the  business  of  an  electrical, 
mechanical  and  general  engineer  and  contractor  carried  on  as  "  S.  Dag- 
nall,"  at  Birmingham.  First  directors  are  :  R.  S.  J.  Dagnall  and  S. 
Phillips.     Reg.  office  :   420,  Stratford-road,  Sparkhill,  Birmingham. 

ELECTRO- CHEMICAL  INDUSTRIES.  LTD.  ( 109,790).— J'livate  com- 
pany; reg.  Aug.  21,  capital  £10.(100  in  9,o(iOT20  per  cent,  cumulative 
preference  shares  of  £1  each,  and  20,000  ordinar-  shares  of  Is.  each. 
To  carry  on  the  business  indicated  by  the  title,  and  tliat  of  smelters  and 
reducers  of  ores  and  minerals,  &c.  Reg.  office.  Regent  House,  Regent- 
street,  London. 

INSULATING  PRODUCTS,  LTD.  (1()9,944).— Private  company.  Rug 
Aug.  2S,  caiiitai  tlo.ooo  in  £1  .shares,  to  carry  <m  the  business  "of  manu- 
facturers of  insulated  wires  and  cables,  electrical  engineers,  &c.  First 
directors  are:  H.  T.  Baker  (nuinaging)  and  VV.  Muir.  Reg.  office: 
Ciendon-lane,  Kast   IJoldcn.  co.  Durham. 

OLDFIELD  ENGINEERING  CO..  LTD.  ( 109.770).  — Private  company. 
Reg.  August  20.  vai)ital  £10,000  in  tl  sliaivs,  to  earrv  (m  tiie  business  of 
cnguieer.s,  millwrights,  manufacturers  of  rubber  liiachin-ry.  cas  and 
oil  engines,  electrical  and  gas  works  plant,  etc.  Subscribers  Jv  :  J.  W.  J. 
Walker,  24,  Jiivington-road,  Pendleton,  works  direetof.  and  J.  Hedges, 
89,  Albert-avenue.  Scdgeley  I'ark,  Prestwich.  electrical  engineer. 

8TEYNING  ELECTRIC  LIGHT  COMPANY,  LTD.  ( 109.904.)— Reg.  Aug. 
26,  capital  flO.OOO  i,,  il  .shares.  To  accpiire  the  business  carried  on 
by  S.  C.  I).  Oxley  as  the  "  Stcyning  Ot  District  Electric  Lighting,  Heat  & 
Power  Sup])ly  Company."  First  directors  are  W.  L.  Burt,  W.  A. 
Carter,  C.  A.  l-'lowers.  A  Linfield,  (i.  S.  Mitchell,  E.  Prior  (managing 
director)  and  H.  0.  Sugden.  Secretary,  S.  C.  D.  Oxley.  Reg.  office, 
High-street,  vSteyning,  Sussex. 

VENTOCK,  LTD.  (I(i9,725).— Private  company.  Reg.  August  18- 
capital  £.),000  in  tl  sliares  to  carry  on  business  as  electrical,  mechanical 
and  general  engineer;.,  manufacturiM-s  of  electrical  conduits,  switchboards 
and  apparatus,  &c.     Reg.  office  :  Daere  Hou.se.  Victoria-street,  S.W.  I. 


Forty   Years  A^o. 

(The  Electrician,  September  4,  1880.) 

Ports.mouth  Docky.ard.— On  Tuesday  the  Lords  Comraissioners'of 
the  Admiralty  began  their  official  inspsction,  and  after  visiting  the 
"  Inflexible,"  they  were  taken  to  the  adjoining  electric  shop.  Here  they 
siw  the  electric  light,  and  witnessed  the  operation  of  electro-plating,  &c. 

Something  Like  a  Mistake.— In  the  celebrated  "  Preliminary  Dis- 
course on  the  Studj-  of  Natural  Philosophy,"  which  forms  one  of  the 
volumes  in  Lardner's  "  Cabinet  Cyclopaedia,"  it  is  stated  that  "  All  the 
phenomena  of  magnetic  polarity,  attraction,  and  repulsion  have  at 
length  been  resolved  into  one  general  fact,  that  two  currents  of  elec- 
tricity, moving  in  the  same  direction  repel,  and  in  contrary  directions 
attract,  each  other."  As  most  of  our  readers  are  already  aware,  the 
words  "  repel  "  and  "  attract  "  should  here  change  places. 

Bufton-ox-Trent.— Messrs.  Bass  &  Co.  have  introduced  the  electric 
light  into  their  extensive  premises  at  Burton-on-Trent.  There  are  at 
present  21  lights,  worked  by  a  Brush  dynamo-machine,  the  whole 
supplied  by  the  Anglo-American  Electric  Light  Co.  Two  rooms — the  cask 
office  and  square  room — are  fully  lighted  by  electric  lights,  whilst  other 
parts  are  only  partially  light.-d.  Hitherto  the  cask  room  has  been  lighted 
by  35  gas  lights,  and  these  are  rei^laced  by  two  electric  lamps. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "  The  Rise  of  Civil  Aviation  "  ;  and  "  Supply  of 
Navigators." 

"  Cabinet  Maker  "  :  "  Twenty  Years  Ago  :  Changing  Fashions  in 
Furniture  "  ;  "  Syllabus  of  the  City  and  Guilds  Examination  in  Textile 
Subjects  "  ;  and  '"  Proposed  Factory  Act  Regulations  for  the  Use  of 
Wood- working  Machinery." 

"Chemical  Age":  '"Natural  Soda  from  Lake  Magadi "  (with 
photographs) ;  "  British  Chemical  Merchants  and  Industries  Fairs  "  ; 
and  "  Review  of  the  Bale  Chemical  Industry." 

"  Fruit  Grower  "  :  "A  Defence  of  the  Industry  "  ;  Bird  Life  and  Food 
Production  ;   Swifts  and  Swallows  ;   "  Leaf  Curl  Disease  of  Potatoes." 

"  Gas  World  "  :  "  The  Gas  Regulation  Act,"  by  S.  B.  Langlands  ; 
"  Reconstruction  of  Vertical  Retorts,"  by  T.  W.  Harper ;  and 
"  Notes  on  Fuel  Economy." 

"  Hardware  Trade  Journal  "  :  "  The  Ironmongers'  Showroom  "  ; 
"  Labour  Saving  in  the  Foundry  (XVI.),"  by  Joseph  Homer;  and 
'■  Normandy's  Hardware  Trade." 

"  Ways  and  Means  "  :  "  Holiday  Musings,"  by  W.  J.  Noble  ;  "  Civil 
Aviation  in  Foreign  Countries,"  by  Major  P.  L.  Holmes;  "  The  Minimum 
Income  League,"  by  Dennis  Milner. 


Prices  of  Metals,  Chemicals,  &c. 

Tfbsdat,   Sept.  7. 

Copper —  Price.  Inc.  Dec. 

Best  selected per  ton  £107     0     0  —  — 

Electro  Wirebars £117     GO  —  — 

H.C.  wire  basis per  lb.  1b.     i^d-  —  — 

Sheet ,  la.     5j<i.  —  — 

Phoaphor-bronze  Wire — 
Phosphor-bronze 

wire, basis  „  Is.  9^d..  —  — 

Brass  60/40— 

Hod.  basis     „  Os.  lOfd.  —  id. 

Sheet,  basis   „  Is.  4id.  —  — 

Wire,  basis    Is.  3|d.  —  gd. 

Iron  — 

Cleveland  Warrants     per  ton  £11  17     0  7s.  6d.          — 
Galvanised      steel 

wire,  basis  8  SWQ          „  £51     0    0  —  — 

Lead  Pig  — 

English ,  £38  10     0  —  — 

Foreign  or  C)lonul            „  36     5     0  —  5s.   Od. 

Ti'i -Ingot    266  10     0  —      £6  10     0 

Wire,  basis    perlb.  0     3     5\  id.  — 


Saliimmoniac. — Percwt.llOs.-lOSa. 
Sulphur  (Flowers).- Ton  £18  5s. 
,,       (Roll  BrimLtone). — Per  ton 
£1S  5s. 
Sulphuric    Acid    (Pvritea,  168**). — 
Per  ton,  £8  Sa.  '9d. 
Rubbrr. ~Vi\ra.  fine.  Is.  9d. :   plantation  1st.  latoT.  Is.  SJd.  per  lb. 
The  metal  prices  are  supjilied  by  British  Inaulat«'d  &  Helsby  Cables, 
Ltd.,  and  the  rubber  ]iriccs  by  W.  T.   Henley's  Telegrai>h  Works  Co. 


Copper  Sulphate. — Per  ton  £41. 
Boric     Acid  (Crystals) — Per     ton 

£74. 
SodiumBichronMie. — Per  lb.  Is.  6d. 
Sodium  Chlorate. — Per  lb.  SJ  i. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Th« 
ELKCTRiciAy  "  are  at  8,  Bovverie  Street,  London,  E.CA.  Telegrams : 
Benbrotric.  Fled,  I^ndon.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "The  Electrician"  is  £2.  12.  0.  per  annum 
inthe  United  Kingdom,  arid  i2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment Copy  and  blocks  should  be  received  on  the  Friday  preceding  doit 
of  publication. 


THE  ELECTRICIAN 


THE  OLDEST  WEEKLY  ILLDSTBATED  JOURNAL  OF 


ELECTRICAL   ENGINEERING,   INDUSTRY,   SCIENCE  AND  FINANCE. 


CSTABLISHKB  1S61. 


No.  2,209.     [vr-uilxv.]     FRIDAY.  SEPTEMBER  17.  1920.  ^"H^.l^l^  ^"J^t^ 


CONTENTS. 


Notes    315 

Coal  Storage 318 

The  Metric  System   '. 319 

Pulverised  Coal  in  the  Power  Station — A  New  Boiler  House  Fuel. 

By  L.  C.  Harvey  and  E.  E.  Noble.     Illustrated 320 

Data  on  Mercury  Vapour  Rectifiers    323 

Multiple  Systems  of  Distribution  for  Street  Lighting.     By  Ward 

Harrison.     Illustrated  324 

The  Series  System  of  Street  Lighting  Distribution.     By  W.  P. 

Hurley.     Illustrated    326 

The  Electrical   Equipment  of  a  Dundee  Shipyard.     Illustrated. 

Concluded    328 

Correspondence  329 

The  Electricians'  Lock-Out 330 

Heating  and  Cooking  Notes.     Illustrated    331 


The  Machine  Tool  Exhibition.     Illu.strated  332 

"  Crabtree  "  Switches    333 

Electricity  Districts 334 

The  Australian  Import  Trade    335 

Compression  Type  of  Starters.     Illustrated 335 

B.  T.-H.  Switchgear.     Illustrated  336 

Electricity  Supply    337 

Electric  Traction    338 

Telegraph  and  Telephone  Notes 338 

Imperial  arid  Foreign  Notes 338 

Tenders  Invited  and  Accepted     ^> 

Patent  Record  341 

Forty  Years  Ago  342 

Benn  Brothers'  Journals  342 

Prices  of  Metals,  Chemicals,  &c 342 


Notes. 


The  Coal  Crisis. 

The   thanks   of   the  nation   at   this   juncture  are   due  to 
Mr.  Robert  Smillie.     At  Wrexham  a  week  or  two  ago  he 
stated  that  the  miners  "  were  determined  to  have  nationalisa- 
tion."    At  the  conference  with  Sir  Robert  Horne  on  Sep- 
tember 9th  he  said  :   "  The  question  of  coal  prices  is  our  busi- 
ness.    I  deny  the  right  of  Parliament  to  take  the  action  they 
have  taken  if    it  is  going  to  make  our  position  worse  than  it 
would  have  been  even  under  the  uncontrolled  private  owner- 
ship of  the  mines."     Apparently,  however,  the  reception  this 
clear-cut  policy  has  received  from  the  public  and  from  a  large 
section  of  the  miners  themselves  has  rendered  hedging  desirable. 
The  result  is  to  be  found  in  a  letter  that  appeared  in  Wednes- 
day's '■  Times."     Here,  amidst  a  mass    of  irrelevancies,  Mr. 
Smillie  protests  that  the  fight  is  not  one  for  nationalisation, 
nor  is  it  political,  nor  is  it  undertaken  to  dislocate  the  industries 
of  the  country,  but  only  to  give  the  miners  a  wage  commen- 
surate with  the  cost  of  living.    Could  ingenuousness  go  further  ? 
Better  propaganda  than  this  will  be  necessary  if  the  public 
is  to  believe  in  the  miners'  case.     Mr.  Smillie  is  distressed  at 
the  public's  obtuseness  in  this  matter,  but  he  does  not  seem 
to  realise  that  the  best  way  to  overcome  that  attitude  is  to 
submit  the  whole  question  of  wages  claims,  profits,  output, 
salaries  and  maintenance  expenses  to  an  impartial  tribunal, 
and,  in  the  meantime,  for  his  followers  to  remain  steadily  at  work 
in  order  that  the  true  facts  of  the  case  may  be  arrived  at.     We 
are  ready  to  admit  that  there  are  faults  on  both  sides,  but  it  is 
quite  as  impossible  to  apportion  the  blame  in  the  present 
confused  state  of  the  industry  as  it  is  to  hold  a  dance  on  a  quick- 
sand.    As  regards  the  course  of  the  dispute,  on  the  surface  at 
any  rate  matters  are  no  nearer  a  settlement  than  they  were  last 
week.    The  failure  of  the  conference  was  not  surprising,  for  in 
spite  of  the  optimism  with  which  its  assembly  was  heralded,  both 
parties  attending  it  expected  the  other  to  give  way.     Settle- 
ment is  not  reached  along  that  road.     In  spite  of  its  failure 
it  had,  however,  the  effect  of  clearing  the  air  and  of  throwing 
into  high  relief  the  essential  weakness  of  the  miners'   case 
as  a  measure  of  social  reform.     This  is  emphasised  by  their 
xefusal  to  submit  the  wages  claim  to  the  Industrial  Court ; 


while  their  desire  to  get  rid  of  the  surplus  of  £66,000,000  by 
reducing  the  price  of  domestic  coal  is  stultified  by  the  announce- 
ment that  owing  to  reduction  in  output  there  is  no  such 
surplus.  We  still  hope  that  a  strike  may  be  avoided,  but 
things  look  very  black. 


The  E.T.U.  Again. 

The  other  industrial  dispute  which  is  now  in  progress  is 
likely,  if  unsettled,  to  affect  very  profoundly  both  the  elec- 
trical industry  and  the  general  public.  A  Court  of  Inquiry 
appointed  by  the  Ministry  of  Labour  began  its  deliberations  on 
Tuesday,  but  the  lock-out  into  which  the  dispute  has  developed 
is  already  in  being,  and  it  seems  ine^^table  that  the  E.T.I . 
will  execute  its  threat  to  call  out  those  of  its  members  who 
are  working  in  the  electricity  supply  stations  and  on  the 
electric  railways  and  tramways  of  the  country,  unless  the 
Employers'  Federation  lifts  its  embargo.  The  executive  of 
the  E.T.U.  is  always  a  little  more  illogical  than  those  of 
other  Trade  Unions,  and  its  action  in  this  case  is  m  exception 
to  that  rule.  For  it  is  a  little  difficult  to  see  how  inflicting 
inconvenience  and  danger  on  the  working  people  of  London 
and  other  towns  will  make  the  Employers'  Federation  alter 
their  opinion  on  a  question  of  discipline,  especially  when 
that  opinion  is  widely  supported  by  the  public  and  by  many 
members  of  the  E.T.U.  itself.  Fortunately,  as  we  go  to  press, 
we  hear  that  saner  councils  have  prevailed,  and  that  the  E.T.U. 
have  agreed  to  suspend  the  strike  notices  until  the  Court  of 
Inquiry  has  reported,  and  to  withdraw  the  question  of  principle 
in  the  Penistone  dispute.  It  only  remains  for  the  Em- 
ployers' Federation  to  follow  suit  to  ensure  a  settlement. 


An  Unfortunate  Policy. 

Wk  have  always  held  and  expressed  great  sympathy  for 
the  aims  and  objects  of  the  Electrical  Power  Engineers' 
Association.  Therefore  we  have  the  more  reason  for  being 
equally  outspoken  when  we  think  they  are  wrong,  as  we 
certainly  think  they  are  in  giNnng  their  support  to  the  E.T.U. 
in  the  present  disagreement.  On  another  page  of  this  issue 
we    publish   a    letter    from    Mr.    W.    Arthur    Jones    which 
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sufficiently  explains  the  policy  of  the  Association.  Briefly 
this  policy  is  :  the  maintenance  of  a  position  midway  between 
employer  and  employed,  refraining  from  drastic  action  either 
on  their  own  account  or  in  support  of  others  except  in  the 
last  resort,  and  the  siip[)ort  of  the  consenting  i)arty  when  one 
party  to  a  dispute  refuses  arbitration.  We  are  not  happy 
about  this  policy,  and  we  are  not  sure  that  the  E.P.E.A.  are 
either.  Mr.  JoxES  in  his  letter  "  doth  protest  too  much  '" 
for  that ;  and  a  letter  from  certain  station  engineers  shows 
that  there  is  by  no  means  unanimity  within  the  Association 
itself.  To  occupy  a  neutral  position  in  the  middle  in  these 
troullou^  times  is  difficult  enough,  but  to  occupy  a  i:ylace 
which  sometimes  moves  to  one  side  and  sometimes  to  the 
other  is  likely  to  be  so  difficult  as  to  be  impossible.  The 
result  will  be  a  disintegration  of  their  Association  accompanied 
by  its  gradual  absorption  in  the  E.T.U.,  which  would  be  a 
pity.  The  action  of  these  two  Trade  Unions  recalls  an 
important  legal  point  which  they,  seem  to  have  forgotten. 
Section  31  of  the  Electricity  (Supply)  Act  of  1919  applies 
Section  4  of  the  Conspiracy  and  Protection  of  Property  Act, 
1875,  to  persons  employed  by  an  electricity  undertaking. 
This  section  makes  it  a  crimmal  offence,  punishable  by  im- 
prisonment, for  any  person  so  employed  to  deprive  the 
inhabitants  of  a  place  of  electricity  without  adequate  notice. 
The  penalty  may  seem  severe,  but  the  consequences  of  such 
a  stoppage  would  be  so  harmful  as  to  lay  anyone  causing  it 
open  to  the  charge  of  conspiring  against  the  public  in  the 
gravest  manner. 

Small  Conductors  and  Large  'Bus  Bars. 

There  are  certain  writers  on  technical  subjects  who  give  up 
'■  to  party  what  was  meant  for  mankind  "  by  publishing  in  the 
pages  of  obscure  magazines  or  house  organs  information  which 
deserves  to  be  more  widely  disseminated.  Mr.  W.  A.  Coaxes 
is  the  latest  culprit.  In  a  recent  issue  of  "  The  Metropolitan 
Vickers  Gazette  "  he  makes  an  mteresting  excursion  into  a 
byway  of  switch-gear  design,  and  discloses  a  weakness  which 
the  increase  in  size  and  number  of  the  generating  units  housed 
under  one  roof  has  shown  in  our  'bus  bar  systems.  Such 
systems  may  be  regarded  as  a  temporary  reservoir  of  electrical 
energy.  This  energy,  when  instantaneously  released  by  a  short 
circuit  may  completely  destroy  the  small  wires  such  as  connect 
an  instrument  transformer  to  the  main  'bus  bars  in  spite  of  the 
insertion  of  fuses  in  the  circuit,  and  the  arc  thus  started  may, 
of  course,  lead  to  disastrous  results.  The  em])loyment  of 
])roperly  connected  oil  circuit  breakers  does  not  altogether 
overcome  this  trouble,  and  a  series  of  calculations  made  to 
determine  the  minimum  safe  size  of  conductor  which  could 
be  used  on  any  system  without  the  risk  oi  fusion  of  the  small 
wiring  while  the  switch  was  o])ening  was  therefore  undertaken. 


Data  for  Consideration. 

A  NUMBER  of  curves  given  in  the  original  Paper  summarise 
the  results  obtained,  it  being  found,  for  instance,  that  with  a 
full  load  of  1.800  amperes  a  0-1  sq.  in.  conductor  would  on 
short  circuit  act  as  a  fuse  before  an  ordinary  instantaneous 
circuit  breaker  could  operate.  Such  a  current  ••orresjHuids  to 
that  found  on  a  ().(iOO-volt  3-phase  system  with  55.000  k. v. ;i. 
on  the  "bus-bars.  Mr.  Coatks  takes  HOO'^C.  as  the  maximum 
allowable  teiii|)eraiur('  under  the  presumed  enu^rgencv  con- 
ditions and  gives  results  showing  the  tin\e  within  which  tli(> 
oil  circuit  breaker  must  operate  for  safety  with  various  normal 
full-load  "bus-bars  eurreiit.  it  is  desirable,  however,  that 
trouble  of  this  kind  occurring  in  an  instrument  transformer 
circuit  should  be  localised  to  that  circuit  by  a  series  resistance 
of  some  robuster  nuiterial  and  construction  than  those  at  present 
employed.     At  the  same  tinu'  the  largest  section  of  conductor 


indicated  by  these  tests  must  be  used.  All  this  data  raises 
points  which  must  receive  careful  consideration  if  the  safety 
and  continuity  of  supply  in  our  large  electrical  systems  is  to 
be  preserved. 

Series  v.  Parallel  Street  Lighting. 

The  two  articles  appearing  in  the  present  issue  dealing 
respectively  with  series  and  parallel  street  lighting  in  the 
United  States,  furnish  a  useful  comparison  of  the  merits  of 
these  methods.  In  this  country  parallel  distribution  is 
almost  the  invariable  rule  ;  in  the  United  States  series  lighting 
is  equally  predominant.  Various  explanations  may  be  oitered 
such  as  the  greater  prevalence  of  alternating-current  svstems 
in  the  States,  and  the  consequent  ease  in  obtaining  high 
])ressures,  the  greater  facilities  for  overhead  high-pressure 
conductors,  and  the  high  cost  of  labour  involved  in  local  or 
hand  methods  of  lighting  and  extinction.  Probably,  too,  the 
relatively  scattered  districts  often  met  with,  and  the  larger 
distances  from  the  electrical  supply  are  influential  factors. 
It  would  seem,  however,  that  the  advantages  as  regards 
efficiency  are  not  so  entirely  with  the  series  system  as  is  com- 
monly supposed.  It  is  generally  assumed  that  the  low- voltage, 
high-current  incandescent  lamps  used  with  this  sy.stem  are 
stronger  and  more  efficient ;  but  the  advocates  of  the  two 
systems  are  somewhat  at  variance  on  this  point,  Mr.  Ward 
Harrison  claiming  that  the  advantage  is  not  important.  It 
is  interesting  to  observe  that  in  many  cases  the  value  of  the 
lamps  installed  equals  that  of  the  generator  supplying  them  ; 
constancy  of  supply  current  is,  therefore,  an  important  factor. 
It  is  too  early  to  predict  what  influence  the  creation  of  b'ulk 
supply  transmission  in  this  country,  and  the  use  of  super- 
stations  and  long-distance  alternating-current  transmission 
will  have  on  the  adoption  of  series  lighting  systems.  It  seems 
likely,  however,  that  the  advantage  of  greater  flexibility 
claimed  for  the  parallel  system  will  continue  to  favour  this 
method,  in  view  of  the  fact  that  most  important  supply  areas 
in  Great  Britain  are  in  a  state  of  constant  development,  and 
that  an  interference  with  existing  long-standing  conditions 
might  involve  considerable  scrapping  and  expense. 


Colloidal  Electrolytes. 

A  GOOD  deal  of  useful  work  on  the  subject  of  colloidal 
electrolytes  has  recently  been  carried  out  by  Prof.  J.  W. 
McBain  in  the  laboratory  of  physical  chemistry  in  the  Univer- 
sity of  Bristol.  These  experimento  show  first  that  soap 
solutions  possess  a  high  degree  of  electrical  conductivity, 
both  in  the  dilute  and  in  the  concentrated  state,  and  that  these 
solutions  also  have  a  high  degree  of  osmotic  activity.  The 
presence  of  these  two  properties  is  most  satisfactorily  explained 
by  the  theory  of  the  '"  ionic  micelle."  This  "  micelle  ""  is  a 
cluster  of  atoms  rei)lacing  one  ion  in  a  salt  solution  (which 
thus  becomes  a  colloidal  electrolyte),  carrying  an  electrical 
charge  equal  to  the  sum  of  the  charges  of  the  constituent  ions 
ami  thereby,  owing  to  the  reduction  of  the  resistance  to 
movement  through  the  fluid,  serving  as  a  good  electrical 
conductor.  As  this  new  class  of  electrical  conductor  includes 
most  organic  comjjounds  and  espi'cially  ]>roteins.  dyes  and 
soaps,  its  investigation  is  of  the  highest  importance.  This  is 
especially  the  case  with  regard  to  soaps,  and  this  research 
would  again  ai)i)ear  to  be  an  example  of  a  highly  theoretical 
investigation  having  a  profound  effect  on  practical  work.  Dr. 
T.  M.  LowRV.  writing  in  ""  Nature  ""  on  the  subject,  claims  that 
the  "  elucidation  of  soap  solutions  by  the  theory  of  the  ionic 
micelle  is  perhaixs  the  biggest  advance  that  has  been  made  in 
the  theory  of  electrolytic  dissociation  since  the  early  work  of 
Arrhenu  s  and  Van  "t  Hoff." 


September  17,  1920. 


THE  ELECTRICIAN. 


317 


Audible  Railway  Signalling. 

In  liis  report  on  tlic  accident  which  took  place  on  July  17tli 
last'ut  the  Eglinton  Street  Station,  Glasgow,  on  the  Caledonian 
Railway,  Major  G.  L.  Hall  once  ajiain  makes  a  point  upon 
which  we  have  often  insisted  in  The   Electrician — the  need 
for  supplementing  the  present  visual  signalling  either  by  some 
form  of  audible  signal  in  the  driver's  cab  or  by  some  automatic 
train  control  device.     The  accident  in  question  provides  a  good 
argument  why  this  should  be  "done.     A  passenger  train  was 
standing  in  Eglinton  Street  Station  when  another  train  was 
accepted  by  the  signalman  at  Larkfield  Junction,  the  box 
further  down  the  line.     This  second  train  was  brought  to  a 
stand  at  the  signal  box  ;   and  the  signalman  then  proceeded  to 
draw  it,  as  he  thought,  slowly  forward  by  lowering  the  home 
signal,  keeping  the  starting  signal  at  danger.     To  his  surprise, 
however,  the  train  passed  the  starting  signal ;   and  in  spite  of 
all  his  efforts  to  stop  it  ran  into  the  rear  of  the  first  stationary 
train.     It  appeared  in  evidence  that  the  driver's  attention 
was  called  by  his  fireman  to  some  defect  in  the  fire-box  and 
that  owing  to  his  being  engaged  in  examining  this  he  failed  to 
see  the   state  of   the  signals.     There  are  many  reflections  we 
might  make  on  this  but  the  most  pertinent  one  is  that  had 
audible  cab  signals  been  fitted  the  accident  would  not  have 
hap])ened. 

Constitution  of  Joint  Electricity  Authorities. 

Though  the  Electricity  Commissioners  have  made  substan- 
tial progress  with  the  task  of  defining  electricity  supply  areas 
the  formation  of  joint  electricity  authorities  is  proceeding  very 
slowly,  and  we  seem  on  this  question  to  be  approaching  a 
crisis.     So  far  as  we  are  aware  it  is  only  for  the  Severn  area 
that  a  draft  constitution  for  a  joint  authority  has  been  pre- 
pared, and  even  in  that  area  there  is  a  good  deal  of  opposition, 
mainly  on  account  of  the  reluctance  of  the  local  authorities 
•  to  pledge  the  rates  for  maintaining  and  extending  the  elec- 
tricity  works   in   the   district.     Compared   with   some   other 
districts,  such  as  the  West  Yorkshire  (Aire  and  Calder),  the 
South  East  Lancashire  and  the  London  districts,  the  position 
in  the  Severn  area  is  quite  simple,  for  there  are  no  big  supply 
companies  to  be  dealt  with.    The  position  of  these  companies 
may  indeed  be  a  bigger  complication  than  was  realised.     The 
resolution  of  the  Bradford  Corporation  that  the  control  of  the 
generating  stations  and  main  transmission  lines  in  a  district 
should  be  placed  in  the  hands  of  the  duly  elected  representa- 
tives of  the  district  was  unanimously  approved  by  the  I.M.E.A. 
in  June,  and  it  has  since  been  endorsed  by  the  great  majority 
of   local   authorities    who   are    electricity   undertakers.     This 
policy,  if  acted  upon,  will  entail  the  purchase  of  large  under- 
takings such  as  the  Yorkshire  Electric  Power  Company  and  its 
subsidiary  company,  and  raises  important  and  difficult  ques- 
tions of  a  financial  and  technical  character. 


large  sums  will  also  be  needed  for  exteasioas  of  maias  to  exist- 
ing supply  areas  and  for  dealing  with  the  demands  in  districts 
at  present  without  a  supply  of  electricity.  For  these  rea.soas  the 
Leeds  Corporation  has  petitioned  the  Government  for  financial 
assistance,  but  it  is  difficult  to  see  how  it  can  be  given  until  the 
new  Electricity  Supi)ly  Bill  is  passed.  Unhappily  the  present 
feeling  of  uncertainty  is  not  only  holding  up  extensions,  but 
is  preventing  the  progress  of  the  industry,  and  we  hope,  there- 
fore, that  an  early  solution  of  the  difficulty  will  be  found. 


Finance  and  Uncertainty. 

For  our  own  part  we  should  be  sorry  to  see  such  a  prosperous 
and  progressive  concern  as  that  of  the  Yorkshire  Company 
absorbed,  and  we  cannot  see  why  some  system  of  co-operation 
•or  co-partnership  cannot  be  arranged  to  which  each  of  the 
existing  supply  authorities  would  contribute  its  quota.  The 
purchase  of  the  Yorkshire  Company  will  necessitate  the  raising 
of  a  large  sum,  and  though  some  of  thi^  most  progressive 
municipal  undertakings  in  the  country  are  in  this  particular 
area  it  will  not  be  easy  to  find  the  purchase  money  at  present. 
It  must,  however  be  remembered  that  the  acquisition  must 
be  effected  by  a  voluntary  agreement  between  the  parties, 
for  the  Electricity  Supply  Act  gives  no  right  of  compulsory 
purchase.  Apart  from  the  question  of  purchasing  the  company, 


Commercial  Profit  and  Municipal  Undertakings. 

An  interesting  problem  has  arisen  in  connection  with  pro- 
posed extensions  of  the  Manchester  Corporation  Electricity 
undertaking  in  order  to  provide  a  bulk  supply  to  the  Lanca- 
shire Electric  Power  Company.     It  appears  that  the  Corpora- 
tion will  have  to  be  put  in  another  2.5,0fXJ  kw.  generating  set 
and  carry  out  other  work  which  will  entail  a  cost  of   about 
£700,000.     On  these  grounds  the  Electricity  Committee  think 
the  Corporation  should  charge  a  higher  rate  to  the  Company 
than  to  its  own  consumers.     To  do  this  the  basis  of  supply 
would  be  the  total  working  cost,  plus  one  per  cent,  on  the 
capital  outlay  for  the  relief  of  the  Manchester  rates  together 
with  a  commercial  profit  of  ^^  per  cent.,  which  would  give  a 
yield  of  3  per  cent,  net  upon  the  capital  outlay.     The  Elec- 
tricity Committee  think  that  the  transaction  should  be  on  a 
profit  earning  basis  because  the  rates  of  the  City  would  have  to 
be  pledged  for  the  necessary  extension,  and  because  they  would 
be  providing  a  commodity  for  sale  to  a  commercial  company 
outside  the  municipal  boundaries,  while  the  extension  would 
not  increase  the  rateable  value  of  the  City.     On  the  other 
hand,  the  Finance  Committee  of  the  Corporation,  in  a  report 
upon  the  matter,  state  that  the  pledging  of  the  municipal  credit 
for  such  a  large  sum  at  the  present  time  is  a  serious  matter, 
and  they  therefore  recommend  the  City  Council  not  to  proceed 
with  it.     It  is  pointed  out  that  the  scheme  is  really  a  national 
one,  that  the  benefit  of  it  would  accrue  to  a  large  area  outside 
the  city,  and  therefore  they  think  that  the  money  should  be 
provided  by  the  Electricity  Commissioners.     Though  we  agree 
that  the  extensions,  which  have  the  approval  of  the  Electrinty 
Commissioners,  are  part  of  the  national  scheme  of  reorganisation. 
we  think  that  the  transaction  would  prove  remunerative  and 
it  would  not,  or  at  all  events  need  not,  entail  any  permanent 
charge  upon  the  Manchester  rates.    Electricity  supply,  whether 
on  a  national  or  a  municipal  basis,  must  be  and  can  be  easily 
made  self-supporting,  and  therefore  we  regret  the  timidity  of 
the  Finance  Committee.     It  shows,  however,  that  the  present 
condition  of  affairs  is  unsatisfactory,  and  that  the  sooner  the 
uncertaintv  about  Joint  Electricity  Authorities  is  removed  the 
better  for  the  whole  country  in  general  and  for  the  electricity 

supply  in  particular. 

— ♦^ — 

The  Waste  of  Small  Generating  Plants. 

Those  who  believe  that  greater  advantages  are  to  be 
obtained  by  works,  large  shops  and  other  similar  consumers 
of  electrical  energy  installing  their  own  generating  plant  rather 
than  in  taking  the  necessary  supply  of  electricity  from  the 
public  mains  will  derive  cold  comfort  from  some  figures  recently 
given  bv  Mr.  George  H.  Jones.  These  figures  relate  to  a 
dozen  or  so  plants  installed  in  the  centre  of  the  City  of  Chicago 
and  having  a  total  maximum  demand  of  some  2.200  kw.  It 
should  be  added  that  the  equipment  was  modern  in  every  way 
and  tests  undertaken  showed  that  the  average  fuel  consump- 
tion was  about  9  lb.  per  unit  generated.  But  had  these  con- 
sumers been  supplied  with  energv  from  a  public  generating 
station  it  is  estimated  that  13,000  tons  of  fuel  per  annum 
would  have  been  saved,  or  sufficient  to  supply  the  electrical 
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requirements  of  a  small  town  for  a  year.  In  another  plant 
with  a  capacity  of  5,000  kw.  the  fuel  consumption  was  about 
7-5  lb.  per  unit,  but  had  this  demand  been  supplied  from  a 
public  generating  station  a  saving  of  about  5,000  tons  of  coal 
a  year  would  have  been  effected.  We  do  not  propose  to  draw 
a  general  deduction  from  a  particular  case,  but  these  figures 
are  worth  consideration  by  those  enquirers  who  nowa- 
days show  a  tendency  to  flirt  with  the  idea  of  works  generating 
stations  and  to  cast  aspersions  on  Electricity  Departments 
and  all  their  doings. 


An  Appeal  for  Support. 

During  its  brief  existence  the  British  Electrical  Develop- 
ment Association  has  done  such  good  work  and  possesses  such 
potentialities  for  further  usefulness  that  it  should  receive  every 
support  from  every  section  of  the  electrical  industry.  The 
more  support  it  receives  the  more  useful  it  will  be.  We  are, 
therefore,  glad  to  learn  that  the  Council  of  the  Incorporated 
Municipal  Electrical  Association  are  appealing  to  its  members 
to  support  the  B.E.D.A.  in  the  most  obvious  of  all  ways. 
Believing  as  we  do  in  the  co-ordination  of  the  branches  of  the 
industry  so  that  they  can  work  together  whole-heartedly  for 
the  common  good,  we  desire  to  endorse  this  appeal  with  the 
utmost  warmth  and  to  include  within  its  range  not  only  muni- 
cipal engineers,  but  manufacturers,  factors,  contractors  and 
so  on.  For  it  is  only  by  combination  that  we  can  progress,  and 
to  this  end  the  B-E.D.A.  will,  we  feel  sure,  prove  of  the  greatest 
assistance. 


Coal  Storage. 

To  write  about  coal  storage  when  we  may,  before  long,  be 
faced  with  all  the  disabilities  which  a  national  coal  strike  will 
bring  in  its  train,  may  seem  rather  like  closing  the  stable  door 
after  the  horse  has  gone.  Nevertheless,  this  storage  question 
has  a  direct  bearing  on  certain  points  which  are  likely  to  arise 
during  such  an  upheaval  from  a  consideration  of  which  some 
useful  deductions  may  be  drawn.  A  coal  strike  means  cessa- 
tion of  output.  But  unlike  a  stoppage  in  some  other  indus- 
tries, notably  on  a  railway,  this  cessation  is  not  followed  by 
immediate  results.  The  strangling  effect,  though  sure,  is  slow. 
That  is,  all  industries  which  rely  upon  coal  for  their  existence 
can  carry  on  for  a  longer  or  shorter  period,  depending  on  the 
supplies  they  have  available  at  the  time  the  strike  occurs. 
And  before  those  stocks  run  out  the  strike  may  be  over.  The 
industrial  undertaking  then  that  can  build  up  sufficient  stocks 
of  fuel  to  supply  its  wants  for  several  weeks  can  face  a  coal 
strike  with  some  equanimity.  It  is,  therefore,  to  every  indus- 
trial undertaking's  benefit  to  preserve  within  economic  limits 
as  high  a  stock  of  fuel  as  possible  ;  and  this  applies  specially 
to  electricity  generating  stations  and  gas  works  which  operate 
more  particularly  in  the  ])ublic  interest. 

Idealism  v.  Practice. 

Unfortunately,  like  all  plans  which  are  more  than  faintiv 
tinged  with  idealism,  this  arrangement  cannot  be  carried  out 
without  certain  ])racti{'al  diilicultics  being  ovi>rconu>.  In 
spite  of  the  increasing  amount  of  coal  which  the  miners  have 
recently  been  winning,  our  national  wants  far  exceed  the  supply 
—delivery  is  bad  and  quality  is  ])oor.  For  some  time  past 
it  has,  therefore,  been  impossible  to  accumulate  any  great 
stock.  Mor(>over,  numy  factories  and  generating  stations 
have  not  sufficient  ground  available  for  storage.     The  area 


required  for  this  purpose  is  considerable,  as  will  be  realised 
when  we  say  that  to  store  20,000  tons  requires  in  space  a  solid 
cone  whose  base  is  a  circular  area  of  380  ft.  diameter  though 
the  figure  varies  a  little  with  the  method  of  storage  employed. 
In  some  cases  so  great  is  the  space  required  to  store  a  reason- 
able amount  of  fuel  that  it  has  been  found  necessary  to  plan 
special  storage  grounds  at  places  remote  from  the  station.  The 
Commonwealth  Edison  Company  of  Chicago  is  a  case  in  point, 
having  a  supply  of  several  hundred  thousand  tons  available 
for  emergency  purposes  outside  the  city,  in  addition  to  fair- 
sized  storage  piles  at  each  of  the  generating  stations.  This 
emergency  storage  during  the  strike  last  year  was  reduced  to 
about  15,000  tons,  but  the  supply  of  energy  was  successfully 
maintained,  forming  a  tribute  to  the  utility  of  the  arrangement. 
Indeed,  seeing  the  importance  of  maintaining  the  supply,  such 
a  storage  must  be  considered  as  a  cheap  and  useful  form  of 
insurance,  while  in  any  event  the  irregularity  of  deliveries 
renders  it  a  necessity  in  all  stations  of  more  than  a  moderate 
size. 

Chemical  and  Physical  Troubles. 

However,  it  is  not  all  plain  sailing  in  this  matter,  and  some 
interesting  questions  of  a  chemical  and  physical  character 
arise  in  connection  with  it.  It  is  well  known,  for  instance, 
that  large  quantities  of  coal  piled  together  in  a  heap  sometimes 
ignite  spontaneously  and  that  a  slower  interaction  is  also  in 
operation  more  or  less  continuously,  leading  to  a  deterioration 
of  the  thermal  value  of  the  fuel.  These  points,  much  as  they 
require  elucidation,  have  recently  formed  the  subject  of  an 
investigation  in  the  United  States  by  Prof.  H.  H.  Stoek,  of 
the  University  of  Illinois  and  though  not  wholly  applicable 
to  conditions  over  here  are  still  of  considerable  interest. 

Prof.  Stoek  considers  the  deterioration  of  coal  when  stored 
under  the  following  heads  :  It  may  change  in  appearance  or 
suffer  degradation  and  a  consequent  increase  in  the  proportion 
of  comparatively  useless  fine  coal.  It  may  suffer  a  loss  of 
heating  value,  of  firing  quality,  of  coking  and  gas  making 
qualities,  and  from  spontaneous  combustion.  These  changes 
are  of  varying  importance,  but  the  elimination  of  as  much  of 
the  fine  coal  as  possible  by  reducing  the  handling,  not  because 
of  any  reduction  in  fuel  value,  but  because  of  its  tendency  to 
cause  spontaneous  combustion,  is  highly  essential. 

No  Deterioration  from  Storage. 

There  is  a  widespread  opinion  that  the  heating  value  of  coal 
suffers  by  storage.  Very  carefully  conducted  experiments 
made  at  the  University  of  Illinois  and  by  the  U.S.  State  De- 
partment of  Mines  show  this  to  be  a  fallacy.  In  fact,  where 
storage  under  water  is  used  there  is  no  deterioration  at  all. 
Storage  does,  however,  appear  to  injure  the  coking  properties 
of  coal  owing  to  the  heating  that  takes  place,  and,  indeed,  the 
greatest  difficulty  attendant  on  any  system  of  coal  storage  is 
the  liability  to  spontaneous  combustion  that  is  always  present. 
The  gradual  heating  of  a  coal  pile  is  dae  mainly  to  the  slow 
oxidation  of  the  carbon  in  the  coal  and  to  a  less  extent  to  the 
oxidation  of  the  sulphur  in  the  iron  pyrites  contained  in  the 
coal.  If  the  air  supply  is  sufficient  to  permit  oxidation,  but 
not  sufficient  to  carry  it  away,  the  temperature  of  the  pile  will 
gradually  rise  and  eventually  a  fire  will  occur.  This  tendency 
to  oxidation  is  more  apparent  with  freshly-mined  than  with 
old  coal  and  in  hot  weather  than  in  cold.  These  are  two  points 
which  it  is  possible  to  deal  with  without  difficulty. 

The  Factors  in  Combustion. 

Some  coals  are  more  liable  to  spontaneous  combustion  than 
others,  though  data  on  the  point  is  not  very  definite.  Btit  it 
would  seem  that  this  liability  to  combustion  depends  more  on 
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the  size,  freedom  from  dust  and  sulphur  content  of  the  coal, 
and  on  the  way  in  which  it  is  piled  than  upon  other  inherent 
qualities.  Indeed,  it  may  be  said  that  risk  of  spontaneous 
combustion  is  greatly  reduced  if  dust  and  fine  coal  can  be  kept 
out  of  the  pile,  if  the  piling  is  so  arranged  that  the  heat  gener- 
ated by  the  oxidation  can  be  carried  off  by  air  currents,  or 
alternatively  if  the  coal  is  so  closely  packed  that  oxidation 
cannot  take  place.  Breakage  is  to  be  avoided  as  it  exposes 
fresh  surfaces  to  oxidation  and  the  least  friable  coal  is  safest 
to  store.  It  is  further  important  that  the  coal  storage  area 
should  be  well  drained  and  so  arranged  that  dirt  does  not  get 
mixed  with  the  stored  coal,  while  care  is  also  necessary  to  see 
that  inflammable  material  such  as  waste,  wood,  oil  and  tar 
are  eliminated. 

The  question  of  cost  is  finally  one  that  must  receive  con- 
sideration. Such  a  storage  not  only  means  considerable  ex- 
penditure in  the  preparation  of  a  suitable  ground,  and  in  the 
provision  of  adequate  handling  equipment  if  the  amount  to  be 
stored  is  large,  but  running  costs  have  also  to  be  added  in  a 
certain  proportion,  all  of  which  are  an  additional  charge  on  the 
undertaking.  Nevertheless,  there  seems  to  be  no  doubt  that 
it  is  an  absolute  essential  form  of  expenditure  which  labour 
and  running  conditions  at  the  present  time  unfortunately  only 
too  often  justify. 


The  Metric  System. 

The  report  of  the  Metric  Committee  appointed  by  the  Con- 
joint Board  of  Scientific  Societies  is  rather  a  colourless  docu- 
ment. Its  findings  and  recommendations  are  not  likely  to 
please  either  those  conservatives  who  think  that  our  present 
system  of  weights  and  measures  and  coinage  is  the  best  that 
could  be  employed,  nor  those  perfervid  propagandists,  to  be 
found  in  every  country,  who  would  make  a  clean  sweep  of  all 
duodecimal  units  and  erect  in  their  place  a  universal  metric 
system.  Like  all  pure-spirited  preachers  of  idealism,  however, 
these  enthusiasts  fail  to  recognise  that  while  there  would  be 
undoubted  advantages  in  carrying  out  their  policy,  the  dis- 
advantages would  be  equally,  if  not  more,  undoubted,  and  that 
no  such  change  could  be  made  without  most  carefully  weighing 
the  pros  and  cons  of  the  question. 

Men  and  Opinions. 
This  consideration  has,  however,  undoubtedly  influenced 
the  Committee  in  their  findings,  as  have  the  conditions  under 
which  the  report  was  produced.  The  report  was  first  prepared 
in  1917.  It  is  based  not  on  the  examination  and  cross-exam- 
mation  of  witnesses,  but  on  the  perusal  of  documents,  on 
personal  experience  and  on  ex  parte  statements  of  persons  and 
representatives  of  learned  societies.  We  cannot  agree  that  this 
procedure  was  '■  no  impediment  to  the  consideration  of  the 
subject.  '  Opinions  which  are  held  on  this  question  (and  it 
IS  a  question  on  which  everyone  of  us  has  his  opinion)  too  often 
have  no  logical  basis  and  for  that  very  reason,  perhaps,  are 
the  more  rigidly  fixed.  Moreover,  the  opinions  so  held  throw 
certam  phases  of  the  subject  into  relief  and  obscure  others  so 
that  the  personal  views  tend  to  be  unreliable.  Cautiousness 
m  dealing  with  this  subject  is,  therefore,  a  qualitv  of  more  than 
usual  value. 

The  Quality  of  Cautiousness. 
This  quality  is  freely  exhibited  in  the  historical  accounts  of 
the  metric  and  British  systems  with  which  the  report  begins. 
Care  in  drafting  legislation  to  make  the  metric  system  com- 
pulsory is  advised,  while  the  facts  that  there  are  cases  when 
even   a  decimal    system   is    not    acceptable   and   that  duo- 


decimal arithmetic  has  the  advantage  of  having  four  easily 
obtainable  factors  are  stressed.  On  the  other  hand,  the  argu- 
ments that  the  British  system  i.s  inconvenient  and  wa.steful, 
that  its  retention  is  an  obstacle  to  the  scientific  improvement 
of  industry  and  international  commerce,  and  that  it  wastes 
a  year  of  school  time,  all  find  a  place,  though  in  reference  to 
the  last  of  these  the  Committee  add  that  the  compulsory 
adoption  of  the  metric  system  in  this  country  would  not  be 
likely  to  have  the  beneficial  influence  on  elementary  education 
that  its  advocates  claim  for  't. 

Present  v.  Future  Complicatioxs. 
Too  much  indeed  is  made  of  the  complicatioas  of  our  present 
system.  The  fact  is  that  it  is  perfectly  easy  to  work  with,  that 
its  apparent  cumbersomeness  is  largely  mitigated  by  familiarity 
and,  though  clumsy,  the  units  are  not  confusing.  To  get  rid 
of  these  advantages  by  wiping  the  system  out  altogether  is  too 
drastic  a  procedure,  and  the  Committee  are  quite  right  in 
stating  that  a  good  deal  could  be  done  by  modifying  its  more 
glaring  idiosyncracies,  by  using  it  properly  and  by  judiciously 
introducing  decimalisation  into  it.  To  do  anything  else  is,  in 
our  opinion,  most  unwise.  Xot  only  would  the  general  public 
have  to  be  edixcated  anew,  but  all  present  weights  and  measures 
would  have  to  go  and  new  ones  introduced  at  an  expenditure 
which,  in  the  case  of  the  textile  industry  alone,  the  Committee 
estimate'  at  some  thirty  to  forty  million  pounds.  And  for 
what  ?  To  gain  the  advantage  of  simpler  inter-relations  and 
of  international  acceptance  of  the  metric  system.  It  is  em- 
phatically not  worth  while.  And  in  this  connection  it  may 
usefully  be  pointed  out  that  in  no  country  yet  has  the  metric 
system  received  universal  adoption,  while  in  France,  the  land 
of  its  birth,  local  systems  are  still  extensively  employed  in 
ordinary  trading. 

Deci>l\lisation. 

Having  said  so  much  we  do  not  wish  to  give  the  impression 
that  we  consider  the  metric  system  should  be  debarred  from 
this  country.  If  that  were  possible  it  would  be  in  the  last 
degree  unwise.  It  has  already  proved  its  great  utiUty,  not  only 
in  scientific  and  engineering  work,  but  for  the  purposes  of 
international  trade.  For  the  latter  purpose  its  employment 
might  be  still  further  developed  by  education,  but  we  agree 
with  the  Committee  that  the  self-interest  of  those  concerned 
is  likely  to  bring  this  about  with  less  friction  than  compulsion. 
This,  however,  is  a  matter  which,  after  all,  is  of  importance  to 
relatively  few,  and  for  the  rest  the  decimalisation  of  our  present 
system  would  give  all  the  advantages  that  the  metric  system 
offers  with  much  less  trouble  and  confusion. 

The  recommendations  of  the  Committee  tend  to  this  end. 
They  consider  that  the  present  system  of  weights  and  measures 
should  be  retained,  with  the  minor  modification  that  certain 
units,  such  as  the  league,  migut  be  abolished  and  that  deci- 
malisation should  be  introduced.  On  the  other  hand,  statistics 
should  be  compiled  in  metric  equally  with  British  units,  and 
that  the  same  procedure  should  be  followed  with  regard  to 
maps  and  plans,  that  the  subdivision  of  units,  s\ich  as  centi- 
metre, should  not  be  used,  and  that  the  metric  system  should 
be  made  compulsory  in  the  fine  chemical  and  drug  trade. 
These  changes  can  be  effected  without  any  great  legislative 
action,  but  this  legislation  should  be  drafted  by  those  who 
know  something  about  it  and  should  be  submitted  to  criticism 
to  the  Director  of  the  National  Physical  Laboratory,  the 
Deputy  Warden  of  the  Standards  and  other  similar  authorities. 
In  this  suggestion  we  see  a  refreshing  idealism  which  is  generally 
absent  from  repoits  of  this  kind.  The  important  pro\'iso  is 
made  that  nothing  should  actually  be  done  until  agreement 
on  any  suggested  change  has  been  reached  with  the  United 
States.  And  there  we  suppose  the  matter  will  rest  until  it 
is  considered  by  the  next  Committee. 
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Pulverised  Coal  in  the  Po\^^er  Station. 


A  Nc^  Boiler  House  Fuel. 

By  L.   G.  HARVEY  and  E.  E.  NOBLE, 


Progress  in  America. 

At  the  close  of  the  year  1918  it  Mas  accepted  by  American 
Engineers,  following  upon  the  successful  development  of  pulverised 
coal  applications  in  the  iron,  steel  and  copper  industries,  and  also 
in  view  of  the  proved  economies  resulting  from  the  use  of  this  fuel 
for  steam  raising,  that  greater  attention  would  be  given  to  this 
method  of  firing  power  house  and  industrial  boiler  plants  in  the  near 
future. 

That  this  prophecy  has  not  been  long  in  proving  correct  is  evidenced 
by  the  decision  of  the  INIilMaukee  Electric  Traction  &  Light  Company 
to  equip  the  first  unit  of  40,000  kw.  capacity  at  the  new  super 
power  station  in  that  city  with  boilers  which  will  be  exclusively 
fired  with  pulverised  coal.  This  will  mark  a  turning  point  of  great 
importance  in  the  history  of  pulverised  coal  as  a  boiler-house  fuel. 
It  means  that  following  upon  exhaustive  tests  carried  out  at  the  old 
station  the  results  obtained  have  convinced  Mv.  Anderson,  chief 
power  engineer,  that  pulverised  coal-firing  is  going  to  save  him  money. 

In  the  same  city  mechanical  stokers  purchased  for  a  new  power 
plant,  delivered  and  paid  for,  have  been  recently  sold  in  favour  of 
pulverised  coal  firing. 

The  past  year  has  also  seen  the  starting  up  of  several  additional 
boiler  plants,  more  especially  at  the  anthracite  collieries,  and  definite 
opinions  of  steam  power  engineers  are  now  available  on  this  subject. 
Brief  reference  to  these  opinions,  given  after  many  months,  and  in 
some  cases  over  two  years'  continuous  operation,  are  herein  repro- 
duced. These  very  positive  statements,  coupled  with  the  departure 
authorised  by  the  l\Iilwaukee  Electric  Traction  &  Light  Companjr, 
can  leave  little  doubt  in  the  mind  of  anyone  as  to  the  successful 
development  of  this  method  of  firing  boilers  which  has  taken  place 
in  America. 

The  old  fears  so  long  held  that  pulverised  coal  as  fuel  for  boilers  is 
unreliable  and  dangerous  can  be  laid  to  rest.  Opinions  on  this 
matter  are  as  follows  : — 

Some  Opinions. 
Extract  No.  1,  October,  1919. 

"  Referring  to  your  inquiry  relative  to  the  reliability  of  our  boiler 
installation  (13  boilers),  we  are  pleased  to  advise  you  that  at  no  time 


since  this  plant  was  started  last  Februarj'  have  we  had  for  any  reason 
whatever  to  shut  down  any  of  the  boilers"^  due  to  operation  of  the  pul- 
verised coal  plant  and  the  boiler  equipment  for  same. 

"  We  do  not  hesitate  to  say  that  we  are  not  at  all,  from  our  experience, 
liable  to  have  to  shut  down  any  of  our  equipment,  which  naturally 
would  interfere  with  the  operation  of  our  sugar  machinerv  output,  which 
is  run  24  hours  per  day  continuously.  (Mill  pulverisinc; "plant  run  18  to 
20  hours  per  day,. which  gives  sufficient  pulverised  coal  to  operate  the 
boilers  24  hours  per  day.)" 

Extract  Xo.  2,  October,  1919. 

"  We  have  been  burning  150  tons  of  coal  per  day  for  the  last  two  years 
in  a  plant  located  in  the  centre  of  the  city.  (Pulverised  fuel-fired  boiler 
plant.)" 

Extract  No.  3,  January,  1920. 

"  Re  your  inquiry  about  what  becomes  of  the  fine  ash  resulting  from 
the  burning  of  pulverised  coal  under  a  steam  boiler.  I  have  learned  to 
answer  this  as  dirccth^  as  iiossible  by  saying  '  I  do  not  know."  (150  tons 
of  coal  burnt  per  day.) 

"  We  have  received  no  comfilaints  and  can  find  no  evidence  round 
about  as  yet  that  would  indicate  that  our  ash  descends  anywhere  in  the 
vicinity. 

"  I  do  not  think  I  can  say  anj'thing  more  practical  or  definite  than  to 
reiterate  that  the  disposal  of  ash  has  not  been  one  of  our  troubles." 

Extract  No.  4,  January,  1920. 

"  We  have  made  some  few  changes  and  are  now  running  very  smoothly 
and  the  installation  is  very  satisfactory  in  every  way,  both  as  to  the 
reliability  of  the  pulverising  plant  and  also  to  burning  the  coal  (bitu- 
minous sludge)  underneath  the  boilers.  We  will  probably  install  one 
more  600  h.p.  boiler  in  the  coming  year  and  it  will  be  under  powdered 
coal,  the  same  as  the  rest. 

"  We  have  had  no  trouble  wdth  the  furnaces  since  starting  to  burn  this 
sludge,  nor  have  we  had  any  trouble  with  the  boilers  as  the  tubes  have 
ytayed  clean  all  the  time." 

Cost  of  Installation. 

It  is  unnecessary  in  this  article  to  repeat  the  general  advantage* 

of  using  pulverised  coal  as  a  power-house  fuel,  for  these  have  been 

so  often  put  into  print.     It  is,  however,  important  to  remember 

that  in  a  country  where  coal  is  still  cheap,  some  250  plants  are  now 


Table  I. — Showing  Plant,  Equipment,  Overall  Costa  and  Operating  Expenses  per  Ton  of  Coal,  Pulverised  and  Burned. 
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*  Average  operating  tinu>  of  mills  not  more  than  20  hours  per  dav.  but  oi)eratinj;  tiuie  of  boilers  taken  as  24  hours  ix>r  day. 
t  Labour  charges  based  on  5.\  working  days  per  week,  and  ma.ximum  working  day  of  8  hours  per  man. 

I  Power  taken  at  25  kw.  hours  per  ton  to  cover  all  i)ower  from  raw  coal  to  completed  combustion  in  furnace. 
§  Interest  and  depreciation  based  on  .300  working  days  per  year. 

II  Cost  of  i)lant  given  al)()V(>  is  based  ujxin  i)rices  for  equipment 

rate  of  S4.82  i)er  £1  (nonnal  exchange). 
H  Calculated  on  the  following  conditions  T  Steam  pressure  150  lb.  sq.  in.,  feed  temperature  150°F.,  superheat  150^.,  and  coal  12,500  B.T.U. 
per  lb. 
♦*  Price  of  raw  coal  taken  at  358.  per  ton.  and  in  case  of  pulverised  coal  firing,  the  total  overall  preparation  cost  for  the  corresponding 
size  of  plant  as  given  above  has  Ihhmi  added  to  the  cost  of  raw  coal. 
♦**  It  is  realised  that  tl-.e  larger  boiler.'*  could  not  le  cou\euientlv  hand  tin»d. 
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operating.  At  a  cost  of  12s.  to  14s.  for  raw  coal  some  1.5,000,000 
tons  p.a.  are  pulverised  in  America  at  an  overall  cost  of,  say,  3s.  6d. 
pel  ton.  These  overall  economies  effected,  including  those  due  to 
reduction  of  labour  and  metal  losses,  increased  output  of  boilers 
and  furnaces,  have  rendered  these  propositions  very  attractive. 

As  an  indication  of  approximate  present-day  cost  of  installations 
of  various  capacities,  and  as  a  guide  to  the  relative  additional  expense 
which  will  be  incurred  by  pulverising  and  burning  coal.  Table  I.  has 
been  prepared.  Generous  allowance  has  been  made,  when  compiling 
this  Table,  to  cover  normal  incidental  expenses. 
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Assuming  33i  per  cent,  saving  in  fuel  by  the  use  of  powdered  coal,  and 
as  an  off-set  against  the  value  of  the  fuel  saving,  the  cost  of  preparation 
and  burning  powdered  coal  has  been  added.  ,i*i3 

The  relation  between  cost  of  raw  coal,  total  overall  costs  for  pre- 
paring and  burning  the  fuel  in  pulverised  form,  and  the  attendant 
value  of  savings  effected  for  plants  of  various  daily  capacities,  can 
be  seen  in  Fig.  1.  Two  prices  of  raw  coal  are  given,  40s.  per  ton  and 
10s.  per  ton.  The  spaces  between  the  straight  horizontal  lines  at  40s. 
and  10s.  (the  cost  of  the  raw  coal)  and  the  curves  which  indicate  the 
total  cost  of  pulverised  coal,  are  areas  showing  the  margin  of  net 
savings  to  be  made  for  the  plants  of  various  capacities.  At  10s.  per 
ton  these  ''  savings  "  areas  are  insignificant,  but  at  40s.  per  ton  they 
are  considerable.  At  10s.  per  ton  for  raw  coal  the  economy  point 
iorfuel  saving  onli/  occurs  at,  say,  250  tons  of  coal  consumed  per  day ; 
with  higher  prices  for  coal,  40s.  per  ton,  the  economy  point  is 
reached  below  20  tons  per  day.  In  making  this  comparison  it  must 
not  be  forgotten  that  40s.  may  be  the  price  for  raw  coal  in  certain 
cases  where  inferior  fuels  at  10s.  can  be  obtained,  and  that  these 
latter  may  be  usable  in  pulverised  form,  whereas  otherwise  this 
low-grade  fuel  must  remain  idle  on  the  waste  dumps. 

Whereas,  in  America,  where[coal  is  cheap,  it  is  contended  that  on 
the  basis  of  fuel  economy  aZo?;  e'pulverised  plants  will  not  show  a  good 
return  on  capital  expended  on  plants  having  a  daily  capacity  less 
than  50  or  100  tons  of  coal.  This  argument  does  not  hold  good  for 
present  conditions  in  Europe,  where  plants  of  30  or  even  20  tons  per 
day  can  be  advocated  in  very  many  instances. 

•  Machinery  and  Equipment  Required. 

There  is,  perhaps,  little  necessity  to  refer  at  any  length  to  the  type 
of  drying  and  pulverising  machinery  advocated,  except  to  em- 
phasise in  the  strongest  possible  manner  the  need  for  caution  against 
instaUing  inefficient  and  unsuitable  plant.  The  pulveriser  mill  is 
the  heart  of  the  system  and  these  machines  should  be  of  rigid  con- 
struction, preferably  fitted  with  bearings  outside  the  pulverising 
zone;  they  should  have  no  lubricated  journals  working  in  the  dust 
chamber  and  should  have  a  high  output  efficiency  in  relation  to  the 
required  degree  of  fineness.  With  badly  designed  inefficient  pul- 
verising plant,  the  required  output  and  fineness  are  unobtainable, 
firing  conditions  are  unsatisfactory  and  maintenance  costs  excessive. 

Any  efficient  and  proved  type  of  machinery  can  be  accepted  for 
the  coal  preparation  and  milling  machinery,  and  the  only  essential 
point  to  bear  in  mind  in  regard  to  the  application  of  pulverised 
fuel  supply  to  boilers  is  to  maintaiii  an  8  or  10  hours'  supph-  in 
bunkers  at  the  actual  boilers.  Screw  feeders  are  attached  to  the 
outlets  from  these  bunkers  in  order  to  supply  the  powdered  fuel  to 
the  air  blast  at  a  point  as  near  as  possible  to  the  burner  pipes  entering 
the  walls  of  the  combustion  chambers.  In  this  way  there  is  no 
possibility  of  igniting  a  large  volume  of  explosive  mixture,  prior 
to  actual  combustion  in  the  furnaces. 

This  reserve  fuel  supply  system  is  the  onlj'  rational  arrangement 
that  can  be  put  forward  with  any  degree  of  confidence  for  power- 
house boiler  firing,  where  continuity  of  steam  supply  is  of  such 


vital  importance.  In  a  list  of  American  boiler  installations  taken 
from  Mes-rs.  Barnhurst  and  Sheffler's  Paper  read  Ijeforf?  the  Ameri- 
can Institute  of  Electrical  Engineers,  there  Ls  not  one  single  case 
where  the  boiler  storage  fuel  bin  method  ha.s  not  Ijeen  adopted. 

Suitable  Fuels. 
Particular  attention  may  te  called  to  the  wide  variety  of  coal 
now  successfully  afiplied  as  a  boiler  fuel  ;  in  fact,  it  can  \>e  .said  with 
certainty  that  any  grade  of  carbonaceoas  fuel,  be  it  lignite  or  f*eat, 
antiiracite  or  bituminous,  lump,  .slack  ordast,  culm,  wa.sher\'  wa^Jte, 
or  coke  breeze,  can  be  made  ase  of  in  pulverised  form.  By  no  other 
known  method  or  means  can  many  of  the.se  low-grade  fuels  Ite 
used.  Fuel  containing  up  to  4^)  jjer  cent,  of  ash,  and  a.s  low  as 
5  per  cent,  volatile  matter,  can  be  equally  applied  and  burned  so  a.s 
to  produce  a  combustion  efficiency  of  99-5  per  cent.  A  tj-pical 
illustration  of  a  B.  &  W.  boiler  fitted  with  fuel  supply  bunker,  screw 
feeders,  air  fan  and  burners,  and  indicating  the  flame  eonditioas 
within  the  combustion  chamber,  is  given  in  Fig.  2. 

Pulverised    Coal    v.    Low-Temperature    Carbonisation. 

On  the  question  of  fuel  consumption  and  boiler  efficiencies,  the 
final  report  of  the  Nitrogen  Products  Committee  contains  a  mass 
of  interesting  data  relative  to  steam  power  generation  for  statioas 
of  1.25,000  kw.  capacity. 

It  is  therein  clearly  shown  that  with  coal  at  Is.  6d.  per  ton  (and 
the  lower  the  price  of  coal  the  greater  advantage  accrues  to  by- 
product recovery  processes),  direct  coal-firing  of  boilers  stands  alone 
as  the  most  economical  system,  so  far  as  actual  overall  fuel  con- 
sumption is  concerned.  It  was  suggested  to  members  of  that 
Committee  that  a  boiler  efficiency  of  85  per  cent,  with  superheaters 
and  economisers  might  be  assumed,  but  in  the  light  of  the  wide 
experience  of  some  of  its  members,  80  per  cent,  has  been  accepted  as 
the  average  working  efficiency  figure  at  95  per  cent,  power  factor. 


Fig. 


-b.  &  w.  bon.ek  fitted  with  pulvekised  fuel 
Install.vtiox. 


An  average  working  elficiency  of  SO  per  cent,  is  a  standanl  that 
could  only  be  reached  for  stations  having  the  constant  95  per  cent. 
to  100  per  cent,  factor.  Normal  city  power  station  load  varies 
throughout  the  24  houi-s,  so  that  a  power  factor  of  60  per  cent,  is 
considei-ed  good.  Under  these  conditions  the  best  average  working 
efficiency,  due  to  bankmg  losses,  clinker  formation  on  stokers  at 
peak  loads,  excess  air  supply  under  forced  draught.  &c..  cannot  be 
any  higher  than  70  per  cent.  With  pulverised  coal-firing  it  would 
be  quite  possible  to  maintain  the  average  working  efficiency  at  78 
to  SO  per  cent 
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Coal  Samples,  Boiler  Efficiencies  akd  the  Use  of  Coke. 

On  the  question  of  boiler  efficiency  tests,  much  depends  upon  the 
sample  of  fuel  forming  the  basis  of  calculation.  Such  samples  may 
well  be  unduh'  moist  or  may  have  become  contaminated  ^\^th  ash, 
thus  an  incorrect  figure  is  returned  for  the  apparent  calorific  value 
of  the  coal  used.  Samples  of  pulverised  coal  as  fired  are  perfect 
samples  of  the  fuel  used,  for  it  ^\•ill  be  conceded  that  no  better  method 
can  be  suggested  for  their  preparation.  With  this  system  of  boiler 
firing  steady  working  efficiencies  of  75  to  80  per  cent,  can  be  main- 
tained for  all  loads  from  25  per  cent,  of  full  load  to  100  per  cent, 
above  maker's  rating.  Mechanical  stokers  could  not  possibly  be 
worked  at  the  latter  duty  for  any  length  of  time,  but  pulverised 
coal  is  similar  to  oil-firing  in  this  respect. 

When  dealing  mth  coke-fired  boilers  the  Nitrogen  Products 
Committee  suggests  a  figure  of  70  or  75  per  cent,  for  average  working 
efficiency  with  superheaters  and  ecouomiser.  With  pulverised  coke, 
especially  the  product  of  low  temperature  carbonisation,  efficiencies 
equal  to  coal-firing  could  be  readily  obtained. 

To  substantiate  this  assertion  it  may  be  mentioned  that  82  per 
cent,  efficiency  has  been  realised  at  the  Susquehaima  Collieries  in 
America  when  burning  anthracite  culm,  containing  no  more  than 
5  per  cent,  of  volatile  matter  and  up  to  30  per  cent,  ash      "  Low- 


venience  over  the  screw  conveyor  system,  which,  up  to  recently,  wa« 
considered  the  only  reliable  positive  action  method  of  fuel  supply 
for  boilers.  Fig.  4  shows  a  tj^pical  lay-out  arrangement  for  a 
pulverised  coal  plant. 

Water  Tube  and  Lancashire  Boilers 
At  the  present  time  cost  of  coal  and  the  quantities  required  for 
the  raising  of  steam  are  two  of  the  most  important  factors  that 
station  engineers  have  to  consider,  and  are  universal  considerations 
of  great  moment  the  world  over. 

The  efficiency  of  steam  boilers  during  the  past  20  years  has  in- 
creasingly engaged  the  attention  of  designers  and  technical  engineers, 
and  the  call  for  high  working  pressures  has  necessarily  brought  the 
water-tube  boiler  into  greater  prominence  at  the  expense  of  the 
simpler  and  less  suitable  shell  type.  Indeed,  it  may,  perhaps,  be 
reasonably  held  that  as  far  as  the  boiler  itself  is  concerned,  the  last 
word  has  been  said  in  regard  to  the  design  of  the  Cornish  and  Lan- 
cashire types. 

It  has  been  held  that  the  Lancashire  boiler  has  one  great  ad- 
vantage, that  of  reliability,  also  that  it  requires  no  skilled  attention 
and  carries  a  large  reserve  of  steam.  These  claims  are  quite  justi- 
fiable, but  they  have  often  been  the  cause  of  absolute  neglect  oi 
efficiency.     The  lack  of  skilled  attention,  instead  of  being  an  asse 


Fig.  3. — 1'ut.verised  Coal  Equipment,  showing  Fullkr-Kinyon  Pumping  System. 


temperature"  low  ash  coke,  therefore,  would  be  an  ideal  fuel  for 
pulverisation,  and  it  is  hoped  that  this  method  of  burning  will 
assist  towards  increased  overall  efficiency  of  combined  by-product 
recovery  and  power  supply  jilants. 

Transportation  of  Fi'el. 

Too  much  attention  cannot  be  given  to  methods  of  transporting 
the  coal  dust  to  the  boilers.  If  the  fuel  sup])ly  bin  system  is  adopted 
transportation  can  be  accomjdislied  by  several  meais,  such  as,  by 
screw  conveyors ;  by  air  j)ressure,  the  fuel  being  delivered  into 
blowing  tanks  and  comi)ressed  air  8up})liod  so  that  the  fuel  is  forced 
through  dt-livcry  pipes  to  the  boiler  bins  ;  or  by  the  Fuller-Klnyon 
pumping  system,  a  metl\od  which  includes  a  simple  coal-pumping 
outfit  re(iuiring  a  niinimum  of  power  and  with  which  ordinary 
delivery  pipes  to  the  boiler  bins  can  be  used  as  w  itli  the  air-pressure 
blowing  system.  If  bins  are  not  used,  tlvcn  the  air  and  coal-dust 
mixture  system  must  be  adopted. 

The  Fuller-Kinyon  ])umping  system  referred  to  is  tlie  latest 
method  of  transj)orting  tlie  fuel  under  dustless  conditions.  Many 
equij)monts  are  now  in  use  in  the  States,  where,  in  addition  to  new 
propositions,  these  are  being  installed  in  place  of  the  older  methods. 
Fig.  3  will  give  a  general  imptvssion  of  this  arrangement  as  i)roposed 
for   a   J.<anca8hire  boiler- phmt.  and  clearly  shows  the  added  con- 


is  more  often  a  source  of  financial  loss.  The  steam  reserve  is  accu- 
mulated at  a  high  potential  fuel  cost.  It  may  be  generally  stated 
that  the  evaporation  capacity  of  a  boiler  is  dejxnident  on  the  coal 
consumption,  and  ni  the  recent  past,  when  coal  ^as  plentiful  and 
cheap,  unnecessary  consumption  of  coal  was  a  matter  of  little 
importance 

Mechanical  Stokers  for  Lancashire  Boilers. 

The  fitting  of  forced  draught  and  mechanical  stokers,  in  order  to 
obtain  higher  rates  of  coal  consumption  for  given  fine  diameters, 
has  been  the  only  means  of  inci-easing  the  steaming  capacities  of 
Lancashii-e  boilei-s,  with,  however,  little  improvement,  if  any,  la 
boiler  efficiency. 

With  mechanical  stokers  of  the  most  approved  type  the  efficiency 
of  a  Lancasliiix'  boiler  will  seldom  exceed  (K)  per  cent,  under  average 
working  ctinditions,  unless  special  low-ash  coal  of  non-caking  quality 
and  of  high  calorific  value  is  used.  Witli  hand-fiivd  boilers  efficiency 
falls  to.  say,  54  i)cr  cent.,  and  oiily  then  is  this  llgure  maintained 
with  suitable  good  quality  coal. 

ECOXOMISEKS    for    LANCASHIRE    BoiLERS. 

By  the  addition  of  economi.sers.  and  taking  coal  of  12.500  B.T  L'.'s, 
the  overall  elficiency  of  boilers  fitted  with  mechanical  •'tokers  and 
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working  under  good  conditions  and  trained  supervision  ran  he  raised 
to  about  72  per  rent. 

Combustion  and  Workinci  Conpittons.  Systems  Compared. 

The  comhiistion  of  powdered  noal,  of  a  high  degree  of  fineness, 
when  intimately  mixed  with  air  is  analogous  to  that  of  gas,  due 
to  the  instantaneous  dilTusinii  of  the    niiiuitc    partieles  of  conl  with 


thoroughly  mixerl  with  air,  eomhustion  therefore  takes  place  the 
instant  that  this  mixture  has  l)een  raised  U)  the  tcmf>erature 
rerjuired  for  thr-  ignition  of  its  volatile  constituents.  The  control 
of  air  can  he  adjusted  to  a  degree  closely  approaching  theoretical 
re(|uiren]ents,  so  that  17  per  cent,  to  IS  i>er  cent,  of  CO,  in  the 
j)io<iucts  f)f  eomhustion  can  he  obtained  in  normal  practice.  I'nder 
thcsf?  conditions  the  furnace  Hamc  temperature  will  Ije  in  the  neigh- 


£).— Crushed  coal  elevator. 

B. — Belt  conveyor  and  magnetic  separator 

F. — Crushed  coal  bin.  [pulley. 

G. — Rotary  coal  dryer. 

//.—Dry  coal  elevator. 

f. — ^Screw  conveyor. 

K.—Dry  coal  bin  for  pulverisers. 

L. — "  FuUer-Lehigh  "  pulveriser  mills. 


M. — •'  Fuller-Kinyon  "     pulverised    coal 

pump.  [quired). 

N. — Pulverised  coal  storage  bin  (if  re- 
0. — "  Fuller-Kinyon  "     pulverised     coa! 

pumps  for  supply  of  fuel  to  boiler 

or  furnace  bins. 
P. — Pulverised  coal  supply  pipe  to  boiler 

furnace  bins. 


Q. — Pulverised  coal  supply  to  dryer  bin. 

R. — Pulverised  coal  bin  for  dryer. 

5. — Pulverised  coal  feeder  to  dryer  burner. 

7". — Pulverised  coal  burner  for  dryer. 

if. — Air  supply  fan  for  dryer. 

V. — Exhaust  fan  for  dryer. 

W. — Dust  separator  for  dryer. 


the  air  supply  which  occurs  at  the  point  of  their  liberation  at  the 
burner  nozzle.  Each  particle  is  surrounded  by  a  volume  of  air 
sufficient  for  its  complete  oxidation,  and  the  smaller  the  particles 
the  better  the  conditions  for  instantaneous  ignition,  and  the  less 
time  will  bo  required  for  .complete  combustion  of  the  fuel,  thus 
preventing  all  .chance  of  unconsumed  carbon  coming  into  contact 
with  cool  boiler  surfaces. 

Owing   to   the   iinely-divided   nature    of   pulverised   coal,    when 


bourhood  of  3,100^F.,  which  is  above  the  softening  point  of  refractory 
fire  bricks,  and  this  was  one  of  the  difficulties  originally  exiierienceil. 
With  combustion  chambers  as  now  designed,  however,  the  coal 
flame  is  some  distance  from  the  refractory  walls,  so  that,  owing  to  a 
"  blanket  "  of  cooler  gases  between  the  tiame  and  the  innei;  surface 
of  the  combustion  chamber,  the  overheating  and  fusing  of  tho  brick 
surfaces  does  not  occur. 

( To  be  concluded.) 


Data  on  Mercury  Vapour  Rectifiers. 

Some  interesting  articles  on  mercury  arc  rectifiers  have  recently 
been  published  in  the  Continental  Press.  One  of  these,  by  Monsieur 
Heiu-i  Ccorge,  appeared  in  a  recent  number  of  ''  Revue  Cenerale 
d' l<]lectricite,"  and  describes  the  principle  of  a  new  mercury  vapour 
lamp  in  which  the  arc  is  struck  by  simply  closing  a  switch.  This 
does  away  with  the  usual  system  of  emi)loying  a  tilting  apparatus. 
As  is  well  known,  the  drawbacks  of  the  ordinary  mercury  vapour 
lamp  are  the  slowness  with  which  it  attains  its  full  efficiency,  though 
the  efficiency  once  attained  is  high,  the  high  starting  cm-rent,  its 
sensitiveness  to  all  atmospheric  conditions,  its  fragility,  its  comj)li- 
cated  means  of  ignition  and  its  deterioration  owing  to  infiltration 
of  air.  The  best  means  of  remedying  most  of  these  defects  is 
evidently  to  strike  the  arc  at  high  pressure.  Exjieriraents  were  made 
with  preliminary  heating  of  the  mercury,  and  an  arrangement  in 
which  the  mercmy  and  the  coni>ccting  tube  is  boiled  by  enclosing 
a  tube  in  a  spiral  electrically  heated  platinum  is  described.  With 
this  arrangement,  when  the  merciu-y  boils  a  bubble  of  vapour  breaks 
the  connection,  and  the  arc  is  struck  at  about  atmospheric  pressm-o. 
The  apparatus  for  obtaining  this  arrangement  is,  however,  very 
cumbrous  and  difficult  to  arrange  practically.  In  the  new  lamp 
a  receptacle  containing  some  inert  gas,  such  as  argon,  at  a  pi-essiu-e 
of  70  cm.  of  mercury,  communicates  with  the  mercury  filled  lighting 
tube.  A  tungsten  filament  passes  through  this  gas,  and  when  the 
cun-ent  is  switched  on  sufficient  temperature  is  reached  to  cause 
the  gas  to  expand  and  break  the  raercm-y  column  in  about  five  or 


ten  seconds.  This  fracture  of  the  mercury  column  strJtes  the  arc, 
and  the  circulation  of  the  mercury  vapour  thus  generated  forces  the 
gas  back  into  the  i-eservoir.  The  lamp  should,  of  course,  work 
equally  well  under  all  conditions,  which  cannot  l)e  said  of  the  tilting 
tyi)e.  The  gas  prevents  also  the  mercury  from  moving  about  and 
breaking  the  tube  when  in  transi*^,  and  the  intensity  of  both  the 
visible  and  idtra- violet  sj)ectra  are  inci-eased. 

An  article  by  M.  E.  Carlevaro  in  "  EUetricita  '  gives  the  i-esults  of 
exi)eriments  on  a  single-phase  Cooper-Hewitt  converter  with  a 
capacity  of  10  amjjei-es,  both  with  an  external  i-esistance  and  with 
a  battery  of  accumulators  i-eplacing  the  resistance.  The  author 
finds  the  losses  in  the  regulator  are  due  to  the  drop  across  the  are. 

In  an  article  in  "  L" Elect ricien,"  M.  S.  Cohen  points  out  that  the 
only  available  rectifying  apparatus  for  voltages  exceeding  5,000  volts 
are  the  synchronii^ed  rotating  commutator  and  the  vacurm  tulx>. 
He  descril)es  a  method,  due  to  liimself,  which  consists  in  pacing  a 
spark  from  a  point  to  a  plate  in  gas  under  pressure,  and  how  he  has 
now  obtained  an  efficiency  of  So  {ler  cent,  by  the  use  of  ammonia 
under  a  pressure  of  about  100  lb.  ytcv  square  inch.  Various  gases,  in- 
cluding air,  have  been  experimented  with,  but  ammonia  was  found 
to  be  the  most  suitable,  because  it  also  acted  as  a  cooling  agent,  and 
the  spark  field  was  increased  by  its  enclosure  in  an  atmosphere  of 
nascetit  hydrogen.  Various  electrodes  were  used — e.g..  aluminium 
and  copjxn-,  iron  and  copjier  with  a  mercury  cap,  and  aluminium  and 
iron.  I'he  best  results  were  obtained  with  aluminium  and  copper,  the 
aluminium  Ix^ing  in  the  form  of  a  rotating  disc,  so  as  to  present  anew 
sparking  surface  dming  the  operation  of  the  instrument. 
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Multiple  Systems  of  Distribution  for  Street  Lighting. 


By   WARD   HARRISON. 


The  problem  of  securing  street  lighting  most  economically  from 
multiple  connections  is  one  whose  possibilities  are  far  from  exhausted. 
The  same  degree  of  standardisation  as  in  the  series  type  of  circuit 
has  not  yet  been  attained.  The  purpose  of  this  Paper  is  to  review 
systems  now  in  use  and  to  indicate  some  of  the  more  promising 
avenues  of  development. 

Extent  of  Use. 

In  European  cities,  multiple  street  lighting  systems  are  practically 
as  common  for  both  arc  and  incandescent  lamps  as  are  series  systems 
in  the  United  States.  Even  in  the  latter  country  there  arc  a  large 
number  of  straight  multiple  systems  in  Ojwration,  though  chiefly 
confined  to  cities  where  Jow-tension  current  only  can  be  used.  Of 
these,  New  York,  is  the  most  promising  example. 

Advantages. 
The  following  advantages  which  contributed  to  the  standardisation 
of  multi])le  distribution  for  all  other  tyjxjs  of  electric  service,  a]iply 
also  to  street  lighting  : — 

1.  Widest  choice  in  number  and  sizes  of  lamps  to  be  connected  to 
circuit. 

2.  Ease  of  adding  more  lamps  or  lamps  of  higher  wattage. 

3.  Simplicity  and  low  cost  of  fixtures  and  accessories. 

4.  Safety. 

Flexibility  is  of  immediate  importance  in  view  of  the  growth  in 
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areas  ;  in  many  cases  electric  street  lighting  ante-dated  the  general 
use  of  electricity  in  residences  by  a  considerable  jjeriod. 

3.  A  separate  system  of  distribution  has  furnished  a  convenient 
means  of  automatically  lighting  and  extinguishing  street  lamps  from 
the  central  station. 

There  is  an  insistent  demand  for  the  extension  of  electric  street 
lighting  service  in  territory  not  now  served  by  series  lines.  The 
residences  are  chiefly  furnished  Avith  current  from  overhead  circuits 
along  the  rear  lot  lines,  and  the  inti-oduction  of  a  pole  along  the  sti-eet 
to  carry  the  series  circuit  has  often  met  with  protest  from  projjerty 
holders.  Yet  the  cost  of  underground  construction,  with  ducts 
running  parallel  to  the  curb,  is  almost  prohibitive.  High-tension 
underground  lines  passing  through  private  property  from  the  rear 
lot  lines  to  the  street,  also  involve  expensive  construction.  The 
conditions  thus  point  to  the  use  of  low-tension  multiple  circuits  from 
the  pole  lines  in  the  rear  to  the  posts  on  the  street,  brought  out  either 
overhead  or  underground,  as  occasion  may  require.  Under  these 
circumstancies  the  underground  construction  may  be  in  the  form  of 
a  relatively  inexj^ensive  lightly  insulated  sheathed  conductor  pro- 
tected simply  by  fuses  at  the  transformer.  Such  a  conductor  is 
much  less  expensive  than  that  designed  for  high-tension  work,  and 
it  can  be  installed  without  opening  a  Avide  trench  acro.ss  the  lawn. 
If  such  a  conductor  is  accidentally  severed  no  serious  harm  can  result 
and  the  loss  in  itself  is  small. 
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6.6  Ampere  Series 


■■IB    15  &  20  Ampere  Series  (including    7 '/c    Loss  in  Transformation) 

FlO.    1. — ("oMPAIJATIVK    KkI'ICHONCV    OK   SkUIIOS    AND    Ml'LTJl'LK  IncAN  UESCKNT    LaMPS. 


])()|)ulation  and  ai-oa  covei-cd  ;  then  are  also  unexpected  demands 
from  time  to  time  for  increased  street  lighting  service  in  given  areas. 
Sciics  circuits  of  units  of  .')0  to  100  lamps  included  on  a  single  line 
would  involve  an  almost  continiious  ])rocess  of  n  arrangement  and 
rcdivisioii  of  lamps,  occasioning  considerable  delay  and  high  cost. 
No  such  limitations  attend  the  multii)lc  distribution  system. 

An  additional  advantage  of  multi])le  street  lighting  is  that  this  form 
o*  circuit  is  now  used  exclusively  by  central  stations  for  every  other 
service.  Its  general  use  for  street  lighting  would  result  in  a  reduc- 
tion in  tyi)es  of  a])])aratus  i-ccpiiivd  and  the  resulting  simplicity  of 
0])eration  would  IxMielit  both  the  (>lectrical  manufjv.turer  and  the 
central  station.  At  ])re.sent,  when  a  new  .sub-divisicn  or  allotment 
is  opened,  it  is  usual  to  run  a  set  of  2,300- volt  feedcis  to  c(ner  the 
])l()t,  and  to  furnish  service  to  hou8i>«  as  they  ai-e  built.  At  the  same 
tim(%  a  series  transmission  line  is  ext^Muled  to  furnish  the  necessai'v 
sti-cet  lighting  for  the  sub-division.  In  anticipaticMi  of  incivascd 
recpiiremcnts  both  su|)|>Iy  circuits  are  installed  with  a  large  excess 
capacity.  'I'h(>  piincipal  reasons  foi'  this  duplication  of  scr\  ic(>  have 
been  : — 

1,  The  arc  lamp  is  iiiheivntly  a  constant  curixMit  device  and  gives 
its  best  ojxM-ation  and  givatcst  cnicien(  y  on  .scries  rather  than  on 
multijtle  circuits. 

2.  The  series  circuit  is  the  simplest  and  most  cllicicnt  method  of 
supplying  energy  to  com|)aiati\ely    small  units  scatten>d  over  \\  ide 

*  Abstract  of  a  I'apor  road  before  tiic  .\iHcri«aii  liistitiiti>  of  Klcc- 
trical  Engineers. 


Control. 

If  incandescent  street  lamps  were  to  l>e  operated  throughout  the 
24  hours  instead  of  at  night  only,  there  would  Ije  no  discussion  a.s  to 
the  desirability  of  connecting  them  to  the  existing  niultiple  distri 
bution  system.  The  ditticulty  lies  in  obtaining  a  thoroughly  satis- 
factory method  f(.r  turning  "the  lamias  on  and  o(T.  ContHMit rated 
loads  inay  justify  a  separate  circuit  from  the  sub-station,  whence  the 
lamps  may  be  controlled  as  in  the  case  of  series  circuits.  Usually, 
however,  to  bring  the  circuits  ba<'k  to  the  sub-station  entails  pro- 
hibitive exix^nse,  and  it  is  necessary  to  supjily  the  lamps  from  several 
ditfeivnt  transformers  or  feedei-s  located  nean^-  the  lanii>s. 

The  simplest  i)lan,  is.,  to  have  the  lamps  turned  on  and  off  by 
hand,  is  often  imjiracticable  in  the  I'nited  States  owing  to  the  higher 
cost  of  lalxnu-  and  the  extended  distances  Innwccn  lam]vs. 

Most  of  the  elToits  toward  tlie  devcloi>ment  of  riMuote  control  of 
multii)le  stivet  lamjvs  on  1 10-22()-volt  circuits  can  Ik-  groui)ed  under 
thive  general  tyix-s  of  systems  cascading,  nday  switches  ojxMated 
from  a  jalot  wiiv,  and  automatic  ekx-k  or  imnnlse-ojx^rated  i-elay 
switches  without  separate  control  circuit.  Diagrams  illustrating 
these  thive  mctlnuls  of  ixMUote  control  aiv  show  n  in  Figs.  2.  3  and  4. 

In  the  cascade  method  the  section  of  lanijvs  nearest  the  svd)-station 
or  control  point  atv  swit<heti  on  and  otT  by  hand  or  a  clock  control 
switch.  ]\nergising  of  this  .section  serves  to  close  a  i-elay  ojx^rating 
the  switch  for  a  second  sectioji.  At  the  end  of  the  second  .section 
is  a  similar  ivlay  which,  Ijeing  energised,  closes  the  circuit  for  the 
third  section  of  lamps,  and  so  on.     Oiwniug  the  switch  on  the  first 


September  17,  1920 


THE  ELECTRICIAN. 


325 


section  of  lamps  serves  to  de-eiK^tf^iKCi  tlie  other  sections  of  lamps  in 
the  same  order.  This  method  can  l)e  used  for  either  alternating  or 
dii-ect-current  systems,  or  even  a  (romhination,  and  the  load  inay  be 
carried  from  as  many  separate  transformers  or  sets  of  feeders  as 
desired. 
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i-i'io.  2. — Cascade  (Control  ok  Multiple  Street  Lamps. 


facturer  has  provided  for  convenient  hand  setting  of  indi\-idua 
switches  uhich  might  drop  out  of  step.  In  an  endeavour  to  avoid 
the  objections  rai.scd  agaiast  the  impulsc-ofjt-rated  switches  of  the 
typ(!  just  descriU;d,  other  forms  have  fjeen  developed  which  operate 
from  impulses  of  different  strength. 

Since  the  installation  of  a  pilot  or  control  circuit  involves  a  c-ertain 
amount  of  inconvenirnr-e  and  expense,  attention  ha«  lx*n  directed 
to  the  development  of  a  remote-control  switch  system  requiring  no 
extra  wiring.  One  of  the  earliest  devic-es  for  accomplishing  this  result 
was  the  clock  or  time  switch.  Again,  time  clock  switches  may  Ixj  had 
\yhich  are  electrically  wound  and  which  may  \yn  set  to  change  the 
time  of  switching  the  lamps  automatically,  according  to  a  pre- 
arranged schedule  of  burning.  Such  clocks  require  much  attention 
and  regulation  to  keep  them  in  agreement.  This  fa*.tor  and  the 
question  of  initial  cost  has  hindered  the  more  extended  use  of  theae 
devices. 


In  the  cascade  system  a  failure  of  current  supply  in  any  section 
will  turn  out  the  lamps  in  succeeding  sections  of  that  cascade.  This 
difficulty  can  be  minimised  by  provision  for  hand  operation  of  the 
switches  in  case  of  failure  of  one  of  the  units. 

The  })ilot  wire  control  utilises  a  somewhat  different  princi])le  for 
switching  the  lamps  on  and  otf.  In  this  method  (Fig  3)  the  lam])s  of 
the  system  are  groujjed  in  sections  of  suitable  size  to  be  controlled  by  a 
single  switch  and  the  separate  switches  are  operated  from  a  pilot 
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Fig.  3. — Pilot  Wire  Relay  Switch  Control. 

wire  of  low  current-carrying  capacity,  which  is  energised  from  the 
sub-station  or  control  point.  The  simplest  type  of  relay  consists  of 
a  Kolcnoid-oj)erated  switch,  which  is  preferably  closed  when  the 
pilot  wire  is  de-energised  ;  then  if  the  pilot  circuit  is  accidentally 
optmed  the  lamps  will  all  be  lighted. 

Another  ty^x;  includes  a  mechanism  with  on  and  off  positions. 
The  first  time  the  control  wire  is  energised  the  lamps  are  lighted. 
The  next  time  the  lamps  are  turned  off,  and  so  on.     Continuous 
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Fig.  4.— Control  b\  Automatic  Clock  or  Impulse  Opep.ated  Relay 
Switches  without  Separate  Control  Circuit. 

A  tiny  synchronous  motor-operated  clock  switch  requiring  an  almost 
negligible  wattage,  is  available  for  remote  control  switching  on 
alternating-current  circuits.  This  switch  is  best  applied  to  sj-stems 
whose  average  frequency  is  well  maintained  and  where  there  are  but 
few  interruptions  of  service.  Otherwise  the  switches  are  liable  to 
require  a  considerable  amount  of  re-setting.  A  different  and  a  more 
satisfying  solution  of  the  problem  would  appear  to  lie  in  the  develop- 
ment of  a  system  of  switch  controls  operated  without  pilot  wires  and 
without  clock  mechanisms,  but  actuated  at  will  from  the  power 
station  or  control  point.  One  remote  control  switch  now  on  the 
market  is  operated  by  '"  winking,"  or  quickly  opening  and  closing 
the  supply  circuit.  Also,  experimental  apparatus  has  been  built 
showing  the  practicability  of  operating  switch  relays  by  varying  the 
frequency  of  the  alternating-current  supply  a  few  cycles  above  and 
below  normal.  Experimenters  have  proposed  also  the  use  of  relav 
switches  receiving  impulses  from  wireless  waves. 

Operation  of  the  switch  relays  by  means  of  selenium  cells  has  been 
suggested.  Such  switches  would,  however,  be  entirely  dependent 
on  the  amount  of  daylight,  and  would  not  necessarilv  control  the 
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Fig.  5.— Plan  of  Operating  Street  Lamps  iRoMSixuNnARiES  of  a  House  Lighting  System. 


application  of  current  to  the  control  Avire  is  not  necessary  with  this 
form,  but  there  exists  a  ])ossibility  of  lam{)s  being  left  turned  olY 
when  it  was  desired  to  have  them  on,  or  vice  versa,  duo  to  switches 
getting  out  of  step.  A  pilot  or  signal  switch  at  the  control  station 
has  been  suggested  to  obviate  this  uncertainty.     Also,  one  mauu- 


lamps  according  to  the  fixed  houi-s  of  burning  involved  in  many  striH^t 
liglUing  contracts.  Furthermore,  it  would  not  U-  pi\>*sii>le  to  turn 
tlR"  s\stcm  on  and  olT  for  test  or  other  purposes,  except  by  the 
additioiud  provision  of  hand-operated  switches. 

It  seems  reasonable  to  believe  that  apparatus  operated  without 
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a  pilot  wire  should  soon  be  developed  by  means  of  which  street  lamps 
can  be  lighted  and  extinguished  at  will, in  a  manner  which  is  not  open 
to  any  of  the  foregoing  objections.  Such  a  system,  to  be  successful, 
must  not  involve  a  high  cost  per  unit  installed  ;  also,  it  must  not 
i-cquire  the  addition  of  any  considerable  amount  of  equipment  on  the 
2,200  lines  ;  finally,  its  mode  of  operation,  particularly  if  it  involves 
the  use  of  high  frequency,  must  be  such  that  there  is  no  possibility  of 
injury  to  transformer  insulation  or  to  any  apparatus  forming  a 
part  of  the  present  standard  distribution  system. 
Lamp  Characteristics. 
The  serious  loss  in  light  output  when  incandescent  lamps  are 
operated  at  less  than  rated  voltage  is  well  known,  and  it  is  essential 
with  multiple  systems  that  lamps  be  used  whose  ratings  correspond 


closely  to  the  voltage  measured  at  the  socket.  Difference  in  supply 
voltage  may  become  so  great  that  the  expedient  of  using  lamps  of 
two  or  even  three  different  voltages  is  sometimes  followed.  How- 
ever, confusion  of  lamp  voltages  is  likely  to  arise.  A  plan  which  is 
usually  preferable  is  to  provide  for  a  very  small  drop  l>etween  the 
street  lamp  and  the  supply  circuit  by  rurming  short  branches  and 
operating  from  one  to  three  lamps  on  a  branch.  Fig.  1  shows  the 
efficiency  of  the  varioas  sizes  of  multiple  and  series  lamps  computed 
in  lumens  per  watt.  The  slight  inferiority  of  multii^le  lamps  from 
the  standpoint  of  efficiency  is  worthy  of  note. 

The  depreciation  in  candle-power  or  falling  off  in  light  output 
during  life,  is  comparatively  slight  for  the  modern  types  of  gas-fiUed 
incandescent  lamps. 


The  Series  System  of  Street  Li^htin^  Distribution.' 


By    W.    P.    HURI.KY, 


A  series  system  of  lighting  distribution  is  one  in  which  all  the 
current  in  the  circuit,  which  is  maintained  constant,  passes  through 
each  individual  lamp  in  turn.  Special  short  circuiting  devices  preserve 
the  continuity  of  the  circuit  when  the  lamps  burn  out  and  maintain 
a  constant  current  in  the  circuit  with  the  various  conditions  of  load. 

Such  series  systems  are  employed  on  a  large  scale  to  operate 
various  types  of  lamps  for  street  lighting.  Where  a  suitable  current 
a.nd  frequency  are  used  the  same  circuit  may  operate  both  arc  and 
incandescent  lamps  without  difficulty.  However,  practically  all 
factory  and  residence  lighting  is  operated  with  arc  lamps  in  parallel, 
approximately  95  per  cent,  of  the  incandescent  lamps  in  the  U.S.A. 
being  so  used.  Other  systems  combine  the  principles  of  volt  systems 
by  connecting  a  number  of  lamps  in  series  and  ojjerating  this  series 
of  lamps  on  a  multiple  circuit  of  higher  voltage  than  is  suitable  for 
single  lamps.  Street  cars  thus  use  five  of  the  substantial  110-volt 
lamps  in  series  on  their  550-volt  circuits.  Some  street  lighting 
systems,  series  street  lamps  are  connected  in  a  similar  manner.  In 
such  cases  alternating  current  is  employed  and  special  devices  are 
provided  to  maintain  the  continuity  of  the  circuit  when  individual 
lamps  go  out. 

Extent  of  Use. 

A])proximatcly  1,000,000,  street  lamps  in  the  United  States  arc 
sii|)j)licd  by  series  distribution  circuits,  i.e.,  practically  the  entire 
street  lighting  distribution  system  of  most  companies.  Although 
icfjuiring  l)ut  a  small  ])roportion  of  the  total  output,  the  system  is 
of  im])ortance  because  of  the  conspicuous  position  and  essential 
duty  of  eacrh  small  unit.  Many  companies  provide  street  lighting 
for  all  the  inhabitants  of  a  city,  but  only  private  Hghtihg  for  20 
])er  cent.  Yet  its  total  actual  cost  may  be  only  1  or  2  per  cent, 
of  the  total  city  budget  and  seldom  over  one  dollar  (approximately 
r)s.)  j)er  year  per  inhabitant.  The  series  system  is  changed  only 
slightly  from  the  original  concept  brought  out  with  the  develop- 
ment-of  the   first  arc   lamp   by   I\li',  Charles  F.  iinish. 

Advantage  ok  a  Seriks  System. 

Street  lamps  constitute  a  comjaratively  small  load  operated  over 
a  wide  area.  The  line  cost  j)er  k.v.a.  of  installation  is  relatively 
high.  This  is  offset  to  a  certain  extent  by  a  load  factor  of  approxi- 
mately 4r)  per  cent,  with  a  4,000-hr.  pej-  year  schedule.  Special 
])recautioiis  nuist  be  taken  to  maintain  constant  j)ower  at  the  lamps, 
i-egardless  of  the  wide  distribution.  The  series  system  is  ])articu- 
larly  adaptable  to  this  service.  Assume  that  i)o\ver  is  supj)lied  to 
a  r)00-watt  lamp  every  500  feet  along  a  street.  A  conductor  smaller 
than  i\o.  8  would  be  too  weak  and  is  seldom  used.  As  regards 
current-cai'rying  consideration,  a  No.  J 4  wire  would  be  ample, 
allliongii  llic  watts  lost  in  transmission  would  be  approximately  four 
times  as  high  as  in  a  typical  street  lighting  system.  If  I  lO-volt 
multiple  distribution  is  attempted,  even  with  No.  8  conductor,  not 
more  than  two  such  lamps,  the  most  distant  being  1.000  feet  away, 
can  be  successfully  operated,  beciiuse  of  the  poor  regulation  ivsult- 
ing  from  the  voltag(^  drop  in  the  conductor.  On  a  similar  series 
circuit,  100  or  more  of  such  lamps,  or  a  nnich  larger  number  of 
sniiiller  lamps,  with  as  much  as  40  miles  of  line  wire,  are  ivadily 
o|MMatcd.  Under  such  conditions  there  would  not  be  over  50  kw. 
in  load  pei  S(pi;ue  mile  of  territory  served,  and  wIumv  the  lam|»s  are 
small,  or  spaced  even  further  apjirl.due  to  the  presence  of  gaslam|)s 
in  many  locations  or  due  to  asealten>d  pojiulalion.  this  load  nuiy  bi- 
of  the  order  of  5  kw.  pvr  s(|uare  mile  ;  nd  1  kw.  j>er  mile  of  single 
wire. 

The  low  current  in  the  series  circuit  prevents  excessive  drop  in 
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the  line  even  with  No.  8  conductor.  The  regulator  compensates 
perfectly  for  this  drop.  Long  high-voltage  circuits  have  the  great 
advantage  of  less  apparatus  per  kUowatt  of  load  because  fewer 
circuits  will  be  required.  Also  a  smaller  j)ercentage  of  the  line  is 
used  in  running  back  to  the  station  for  purposes  of  control.  The 
size  of  such  a  circuit  may  be  limited  by  any  one  of  several  factors, 
i.e.,  (1)  voltage  of  the  circuit  to  ground;  (2)  humber  of  lamps  to 
operate  on  one  circuit ;  (3)  insulation  of  lines  and  equipment. 

Series  lighting  circuits  on  poles  are  subject  to  grounds  due  to  trees, 
lines  breaking,  crosses  with  other  circuits,  &c,  Ground  at  any 
])oint  may  cause  a  heavy  strain  on  the  insulation  at  other  points 
if  the  drop  across  the  large  number  of  lamjjs  is  excessive.  This 
drop  can  be  reduced  by  cutting  the  circuit  in  parts  and  connecting 
a  portion  only  of  the  generator  or  regulator  winding  between  these 
sections.  The  whole  combination,  consisting  of  from  two  to  four 
sections,  is  thus  connected  in  series  as  shown  in  Fig.  1  and  takes  the 
same  current  throughout  the  circuits.  Such  a  sj-stem  has  been 
used  in  the  direct-current  arc  generators  for  many  years  and  also  in 
the  constant-current  regulating  transformers. 

Earths  must  be  promptly  removed.  Double  earths  may 
practically  short  circuit  one  section  of  the  regulator  winding  and 
the  adjacent  lamps.  This  double  earth  rai-elv  occurs  ^rith  good 
line  construction,  but  equality  of  current  in  the  two  ciix'uits  may 
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be  insiuvd  l)y  a  relay  so  connected  as  to  disconnect  the  regidator 
or  circuits  if  current  in  the  two  circuits  becomes  unbalanced.  This 
system  of  interconnection  is  in  general  use.  i^articularly  where  the 
voltage  of  a  circuit  would  otherwise  exceed  5.(M>0. 

In  many  eases  one  circuit  is  used  for  the  all-night  lamps  of  a  white 
way  system  and  the  others  for  the  half-night  lami>s.  The  high  light 
load  ellicienc'v  of  the  regulating  transformer  makes  this  arrangement 
\-erv  suitable. 

The  numlier  of  lamps  on  a  circuit  dejxMKls  ujion  the  density  of  the 
lighting  units  anil  their  size.  In  extreme  eases  .">0(t  low  candle  jjoewcr 
lami)s  are  found  on  a  single  circuit.  The  numerous  lamji  loops  of 
such  circuits  greatly  increase  the  chances  of  ojien  circuiting  the 
whole  system.  To  reduce  the  eonsecpiences  of  this  the  wiring 
should  1m<  arranged  in  looj>s  .so  that  cut -outs  can  ho  installed  which 
auttMuatieallv  short  circuit  and  disconnect  a  lirokcn  loo]>. 

The  I  t>st  of  insulation  and  e(|uipment  rises  rapidly  with  the  higher 
voltages.  This  nuist  l)e  l>alan<HMi  witli  the  cost  of  additional  cir- 
cuits necessary  to  maintain  low  vorlages.  On  ov<Mhead  lines  some 
s^•stcms  successfully  ojierate  arc  lamjis  up  to  S.OOt)  volts.  Under- 
ground circuits  aii«  .seldom  operated  at  more  than  o.lKX)  volts  as  any. 
breakdown  in  their  insulation  is  more  diflieidt  to  r  pair. 

It  is  of  givat  advantage  to  lx>  able,  in  a  sH'ries  circuit,  to  operate 
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tho  lamps  on  one  street  from  one  wire  of  th«  circuit  alone  without 
it  Ixjing  neceHHary  to  have  the  return  circuit  on  the  name  wtrtict. 
(Fig.  2.)  This  niay  save  50  ])er  cent,  of  the  total  wire  requii-ed. 
Little  or  no  additional  wiring  in  such  single  wire  circuits  is  necessary 
to  create  loops. 

Line  reactance  may  usually  be  ignored.  Its  only  effect  is  to 
slightly  rcMlucc  the  load  carrying  ca|)acity  of  the  regulator.  For 
overhead  lines  this  reactance  drop  at  60  cyi'k's  in  single  wire  circuits 
is  approximat<^ly  .W  jjer  cent,  and  in  return  wire  circuits  2.5  per  cent. 
resi)ectively  of  the  resistance  drop.  \'ariations  of  the  lamj)S  them- 
selves from  their  rated  voltage  have  a  greater  effect  on  the  total 
regulator  capacity. 
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Ficj.  2. — Diagram  of  a  Sekiks  Circuit  on  Streets  Showing 
THE  Saving  of  Wire  that  may  be  Made  by  using  a  Single  Wire 

ClBCUIT. 

The  operation  of  the  street  lighting  lamps  from  dark  until  dawn> 
or  over  some  other  fixed  jieriod,  involves  special  conditions  of  control 
preferably  from  a  single  point.  Where  a  separate  circuit  is  run  for 
street  lighting  the  series  system  has  thus  many  advantages  as  regards 
installation  costs  and  regulation. 

Lamp  Characteristics. 

It  is  well  worth  while  to  make  special  lamps  for  series  operations 
with  a  view  to  higher  efficiency. 

In  direct-current  series  arc  lamps  the  wasteful  sustaining  resis- 
tance necessary  to  the  multiple  arc  is  omitted  and  the  constant- 
curre.nt  regulating  device  itself  sustains  the  arc  without  material 
loss  of  power.  Consequently,  the  direct-current  arc  lamji  electrical 
efficiency  is  a])proximately  70  per  cent,  for  the  multiple  and  95  per 
cent,  for  the  series  lamp.  Similar  figures  for  an  alternating-current 
system  of  enclosed  carbon  arc  lamps  were  90  per  cent,  and  95  per 
cent.  resj)ectively. 

The  efficiency  of  series  incandescent  lamps  is  much  better  than 
that  of  multiple  lamps,  being  for  a  100-candle  power.,  6-6-amp. 
series  lamp,  20  jjer  cent,  higher  than  for  a  110-volt  lamp  of  similar 
candle-power. 

The  improvement,  from  the  illumination  standpoint,  achieved  in 
the  metallic  flame,  or  luminous  arc  lamp  introduced  about  1907,  was 
such  that  many  of  the  direct-current  series  circuits  formerly  aban- 
doned have  since  been  re-installed.  Where  incandescent  lamps 
only  aie  used  there  is  no  need  for  direct  current  and  a  change  to 
alternating  current  is  desirable.  This  only  involves  the  replacement 
of  the  station  apparatus  by  a  constant-current  regulating  trans- 
former. Frequency  has  but  slight  eft'ect  on  series  circuits.  Ap- 
paratus has  been  available  for  all  commercial  frequencies  except  that 
arc  lamps  were  never  satisfactory  on  25-cycle  circuits. 

Apparatits. 

In  the  simplest  and  most  commonly  used  series  systems,  a  special 
constant  direct-cui-rent  generator  or  a  moving-coil  transformer  for 
alternating  current  is  required. 

In  the  old  direct-current  arc  lighting  machine,  s|K'cial  designs 
utilised  the  ivactance  of  the  artnature  to  prc\ent  excess  current  in 
the  lamp  circuits,  brushes  being  shifted  to  obtain  the  necessarv 
voltage  up  to  the  limits  of  the  machine.  Some  of  these  regulators 
were  extremely  accurate  and  sensitive.  The  constant-current 
regulator  commonly  used  for  alternating  current  depends  upon  the 
electrical  repulsion  existing  between  the  i)rimarv  and  secondary 
coils  of  a  transformer  under  load  to  j)roduce  and  maintain  a  constant 
current  in  the  secondary  or  lamp  circuit.  Such  a  regulator  can 
autoMuitically  maintain  a  fixed  secondary  current  through  any 
iuiMil)cr  of  lamps,  and  with  a  wide  iluctuation  of  the  voltage  on  its 
supply  circuit.  Seeing  that  an  increase  of  :\  per  cent,  in  the  current 
of  the  lamp  circuit  cuts  the  life  of  an  incandescent  lamp  in  half  and 
thus  doubles  the  renewal  cost,  such  a  regulator  is  a  cheap  protection 
for  the  lamps  as  compared  with  systems  that  do  not  compensate 
automatically  for  all  variations.     In  suburban  districts  using  many 


low  candle  ])Ower  lamps  the  value  of  the  lamj»s  on  the  circuit  equals 
that  of  the  regulator  controlling  them.  These  lampH  are  renewed 
about  three  times  per  j'ear.  Accurate  and  reliable  regulation  i» 
therefore  vital.  lienewals  of  four  times  fjer  year  would  require 
excess  lamf>s  equal  the  value  of  the  regulator.  Wherever  possible 
such  regulators  should  lie  iastalled  in  a  station. 

Every  series  circuit  must  include  devices  to  by-paas  the  current 
when  the  lamp  itself  is  inojDerative.  The  arc  lamp  has  a  nierJianism 
arranged  as  in  Fig.  .3  so  that  a  shunt  coil  connected  a/jross  the  arc 
caiLses  a  switch  to  l)e  closed  and  the  are  short  cirruited  when  the 
drop  across  it  Itecomes  e.xcessive.  Another  coil  in  series  with  the 
arc  and  line  acts  to  give  the  correct  spacing  of  the  carbons  or 
electrodes.  For  the  incandescent  lamp  a  simple  form  of  switch 
is  incorporated  in  the  sof:ket.  An  insulating  film  Is  placed 
between  the  two  sides  of  this  switch.  This  film  ha.s  normally  only 
to  withstand  the  drop  across  the  lamp  filament  (about  10  voIt«;. 
However,  if  the  lamp  burns  out  the  full  generated  voltage  of  the 
regulator  or  generator  is  impres.sed  upon  the  iasulating  film,  causing 
it  to  puncture  and  short  circuit  the  lamp  filament.  In  a  moving  coil 
regulator  this  maximum  voltage  is  approximately  25  per  cent,  more 
than  the  full  load  voltage.  A  switch  in  the  socket  operated  by  the 
insertion  of  the  lamp  short-circuits  this  film  when  the  lamp  is 
removed.  Such  film  cutout  sockets  are  simple  and  inexpensive, 
and  enable  men  with  little  training  easily  to  renew  the  lamps,  even 
under  trying  conditions  of  lamp  location  and  bad  weather. 

Devices  other  than  lamps  have  seldom  been  used  on  street  series 
circuits.  On  account  of  the  dark  until  daylight  schedule  it  is  often 
desirable  to  operate  lamps  indoors  and  around  places  where  the 
high  voltage  possible  on  a  series  circuit  cannot  be  tolerated.  L'nder- 
ground  circuits  are  often  included  in  this  status  on  account  of  tho 
great  expense  of  high-voltage  cable.  In  such  cases  a  special  series 
transformer  or  safety  coil  is  used. 

Instruments  or  meters  of  a  special  nature  are  seldom  required  for 
series  circuits.  A  high  grade  ammeter  should  be  in  series  mth  the 
lamps,  for  upon  it  depends  the  accuracy  of  the  adjustment  of  the 
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Fig.   3. — Schematic  Diagram   of  Circuits   in  a   Series  Arc   LASiP 
Showing  Three  Parallel  Circuits. 

J .   Main  circuit  through  tho  series  coil  antl  the  arc. 

2.  Shunt  circuit  to  pull  the  carbons  together  when  the  voltage  aeross 
the  arc  increases. 

3.  Starting  circuit  consisting  of  resistance  in  series  with  a  switch  to 
cut  it  out  when  the  arc  burns. 

The  drop  across  the  starting  resistance  through  which  the  currtMit 
first  tiows  causes  tHurent  to  flow  through  the  aix-  and  series  eoil.  This 
coil  pulls  the  carbons  apart  opening  the  starting  citvuit.  The  shunt 
coil  prevents  the  arc  voltage  bt>commg  excessive  and  can  cl<.»se  the 
switch,  if  necessarv,  in  the  starting  circuit,  thus  maintaining  a  safe 
current  path  through  the  lamp. 

regulator  and  the  life  and  candle  power  of  all  the  lanijis.  Muni- 
cipalities sometimes  lequiiv  a  chart  of  the  current  in  the  series 
circuit  and  maintain  curve  drawing  ammetei-s  for  this  purpc^^e  In 
other  cities  a  jack  on  a  jmle  allowing  the  insertion  in  the  circuit  of  a 
plug  with  ammeter  fultils  all  rei|uiivnicnts. 
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'■  A  Text-Book  ol  Klectrual  Huiziueering.  Translated  fixiui  the 
tu-rnum  of  Dr.  Adolf  Thonialen  bv  C.  W.  C.  Howe.  (London  :  Edward 
Arnold.)     Tp.  xi.-|-482.     Fifth  edition.     28s.net 

"Mesgerivte  und  Schaltvuigen  fiir  Weehsclstrom  Ixist ungsniosjiungcu." * 
I5y  Werner  Skirl.     (Berlin  :  \lulius  Springer.)     Tj).  27S.     M.2(>. 

••The  I'^ugiueeriug  Inquiry.'  Hv  Tonicv  Thompson.  (Bristol: 
.1.  W.  Arrow.sniith,  Ltd.).     Pp."  3()7.     "7s.  lul.  net 

•  iMmiueering  Directorv."  (Loudon:  "  Euuineerinu,"  Ltd.).  Post 
free  Is^  2d. 

'•  The  Theory  of  Electric  Cables  and  Xetworks."  By  Alexander 
Russell,  M.A.,  D.Sc.  Second  Edition.  (London:  Constable  & 
Company.)     Pp.  x.  x348.     24i>.  net. 
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Lighting  Distribution. 
As  explained  jjroviously,  special  tappings  were  brought  out  from 
the  500  k.v.a.  transfornicrs  for  lighting.  These  tappings,  together 
with  the  neutral,  are  carried  to  the  lighting  board  which  is  provided 
with  selector  and  change  over  panels  The  selector  panel  provides 
a  means  of  changing  from  one  transformer  to  another,  and  the  change 
over  panel  ])rovides  an  alternative  direct  current  supply  which  can 
be  used  at  night  by  the  watchman,  or  when  the  lighting  load  is  small. 
Fig.  4  shows  the  change  over  arrangement.     This  alternative  supj  ly 
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Fig  4.— 5-way 


JuicK  Break  Change-over  Switch   on  Main 
Switchboard. 


which  is  at  400  volts  three, wire  direct  current,  is  provided  by  the 
Corporation  in  addition  to  the  high-tension  supply  and  can  be 
utilised  on  the  direct-current  power  board,  in  the  event  of  isolated 
direct-current  machines  working  overtime,  thus  obviating  the 
necessity  of  running  rotary  plant.  The  lighting  mains  are  carried 
throughout  the  shipyard  in  the  same  way  as  the  power  mains,  the 
disconnecting  link  boxes  being  of  course  in  this  case  four  way  instead 
of  three.  Phase  balancing  is  carried  out  in  these  link  boxes,  ample 
room  being  provided  for  this  purpose.  The  entire  lighting  system 
is  carried  out  in  galvanised  steel  tube,  supported  by  strong  galvanised 
clips,  all  boxes  having  their  lids  secured  by  screws.  Wood  bushes 
were  used  on  the  ends  of  conduits,  and  in  the  inside  of  boxes,  to  obvi- 
ate any  possibility  of  damage  to  cable  whilst  pulling  in.  The  dis- 
tribution boxes  for  lighting,  which  are  by  Messrs.  Kartret  Engineer- 
ing Company,  are  supplied  with  rotary  switches  in  a  separate  case, 
below  the  box.  Half-watt  lamps  are  used  throughout  the  entire 
installation,  the  fittings  used  being  of  the  Benjamin  Pattern. 

Switchgear. 
It  would  be  impossible  in  the  limited  space  available  to  describe 
in  detail  the  design  and  operation  of  the  different  types  of  contactor 
switchgear  in  operation  in  the  installation  under  review.  In  the 
circumstances,  therefore,  a  general  description  of  the  tyjie  of  gear 
employed  should  serve  to  indicate  the  methods  adopted. 

Automatic  or  semi-automatic  contactor  gear  has  been  adopted 
ahnost  exclusively  for  motor  control.  Ihere  are  a  few  isolated 
cases  where  the  old  face  plate  starters  have  been  retained,  but  these 
cases  only  serve  to  indicate  the  inefficiency  of  this  class  of  control  gear 
under  shipyard  conditions.  This  is  not  the  case  in  the  newer  class 
of  manually  operated  starting  gear,  such  as  that  constructed  by 
Messrs.  Brookhurst.  This  type  of  starter  has  been  fitted  to  all  the 
direct-current  motors  operating  in  the  sawmill,  and  has  given  general 
satisfaction,  mainly  on  account  of  its  robust  construction,  and  the 
fact  that  it  is  fittecl  with  a  D.P.  circuit  breaker,  the  overload  feature 
of  which  protects  motor  and  starter  from  misus*^  during  starting. 
The  com])lete  equij)ment  is  enclosed  in  a  sheet  stt-el  case,  ju'operly 
ventilated,  the  only  jn-ojections  being  the  starter  and  bi-eaker 
handles.  The  alternating-current  motors  on  the  other  hand  are  all 
fitted  with  automatic  gear,  constructed  by  Messrs.  Electric  (b  nrol, 
(ilasgow.  This  contactor  gear  is  enclosed  in  a  sheet  steel  case,  and  is 
fitted  on  the  actual  machine  it  is  operating. 

Tri])le  |)ole  oil  switciics,  by  Krskine.  Heap  &  Company,  are  inserted 
on  the  mains,  the  pajK-r  insulated  cable  being  carried  through  a 
trifurcating  box  directly  into  the  switch.  Front  the  other  side  of 
the  swit('h  the  wiring  to  motor  and  starter  is  carried  out  in  steel 
conduit  securely  fastened  to  the  maclii.ie.  Special  care  has  been 
taken  to  i)reserve  (•ontinuity  of  this  earth  path  l)etwc«'n  sup|>ly 
cables,  switchgear,  and  motor.  In  the  case  of  the  motor,  as  with 
the  switchgear,  the  conduit  has  been  carried  right  into  the  oon- 
nectiou  box  on  tho  motor  side,  the  hole  iu  the  couuection  box  being 


tapped  for  the  conduit.  The  ordinary  sj-stem  of  rotor  control  has 
been  adopted  for  all  machines  having  one  direction  of  rotation,  such 
as  punches,  and  shears,  scarphing  machines,  &c.  In  the  case,  how- 
ever, of  plate  edge  planing  machines,  large  mangles,  and  heavy  plate 
rolls,  eddy  current  controllers  have  been  adopted.  With  time  lags 
fitted  to  the  oil  switches  thir.  has  proved  a  very  successful  method 
of  control.  In  two  cases,  that  of  small  mangles  for  light  plate, 
Ellison  reversing  switches  have  been  used  with  very  good  results. 

Cranes. 
No  article  on  shipyard  work  would  be  complete  without  some 
reference  being  made  to  crane  equipment.     As  this  is  quite  a  large 
subject  in  itself,  a  brief  reference  to  the  tj-pes  used  will,  no  doubt, 
tuffice. 

There  are  nine  cranes  in  this  Yard  described  in  the  follo\\-ing 
able  : — 


No. 

Capacity. 

Equipment 

1 

130  tons 

400  volts  D.C.  4  motor 

2 

I 

70  tons 
15  tons 

400  volts  D.C.  4  motor 
400  volts  D.C.  3  motor 

2 
2 

5  tons 
5  tons 

400  volts  D.C.  3  motor 
400  volts  D.C.  3  motor 

1 

2  tons 

400  volts  D.C.  1  motor 

Maker. 


Where  used. 


Cowan  Sheldon  ...    Fitting      out 

jetty. 
Babcock  &  Wilcox  I  Boiler    shop. 
Babcock  &  Wilcox  I  Boiler     shop 

annex. 
Babcock  &  Wilcox    Platers"  shed. 
Babcock  &  Wilcox  i  Stacking 

j  ground. 

Babcock  &  Wilcoc  Sawmill. 


In  addition  to  the  above  cranes  there  is  of  course  the  usual  com- 
plement of  ground  winches  and  electrical  derricks  for  ship  construc- 
tion. This  equipment  is,  of- course,  all  semi-portable  and  suffers 
accordingly,  no  amount  of  scheming  being  able  entirely  to  overcome 
the  wiring  troubles. 


iM.;.  5.— Showing  Gantry  Crane  by  Babc  ock  &  Winox  in  Stanneegatk 

Yaup. 

General. 
UefercMice  might  be  made  l>eforc  concluding  a  description  of  this 
yard  to  the  main  earthing  arrangtMuents  at  the  sub-station.  Pro- 
Visitm  is  made  on  the  cable  rack  in  the  suli  station  cable  tunnel,  for 
canyimi  a  0-.">  S(i.  in.  asiiestivs  coveifd  V.l.Px.  earth  cable.  Tapping's 
are  taken  off"  wheir  ivquiivd  for  machines,  switchboard  frames,  &e. 
Tliis  cubic  goes  right  round  the  tuuuel,  terminating  at  either  end  in 
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a  brick  built  manholo  9  ft.  deep.  Tho  earth  plato,  which  is  of  f;alva- 
niscd  iron,  is  buric(i  in  .3  ft.  of  coke,  and  is  always  under  water.  Dis- 
connectinff  links  are  ])rovided.  where  the  cable  leaves  the  rack  for 
test  purposes. 

"  Stannergate  "   OK   "  East  Shipyard."" 

The  East  Yard  presented  a  much  simpler  problem  both  with 
regard  to  lay-out  and  actual  work.  1'his  was  mainly  due  to  the 
fact  that  the  installation  was  kecjiing  pace  with  the  construction  of 
the  yard.  There  was  another  important  factor,  however.  The 
installation  at  the  New  Yard  began  concurrently  with  the  decision 
in  1918  to  abandon  the  direct-current  system  in  the  old  yard.  It 
was  decided  in  the  circumstances  to  make  the  new  yard  Installation 
entirely  alternating  current.  The  scheme,  therefore,  reisolved  itself 
into  a  simple  arrangement  of  440  volts  three-phase  50  periods  for 
power,  ancl  200  volts  single  phase  for  lighting.  The  installation  was 
carried  out  on  exactly  the  same  lines  as  at  the  old  yard,  omitting  of 
course  the  400  volt  direct-curi-ent  system  for  power,  but  retaining 
the  emergency  400-volt  three-wire  direct-current  supply  given  by 
the  Cor])orat)on.  This  emergency  su])])ly  is  used  during  the  day  for 
running  the  only  direct-current  machines  in  this  yard,  viz.,  5  h.p. 
for  "Wadkin  woodcutter  and  10  h.p.  for  boring  out  stern  tubes.  A.s 
both  these  machines  required  a  large  sjx^ed  variation,  this  was  con- 
sidered the  simplest  plan.  At  night,  of  course,  the  direct-current 
supply  takes  the  general  yard  lighting. 

Owing  to  the  absence  of  rotary  plant  and  direct-current  switch- 
gear  the  sub-station  in  this  yard  is  considerably  smaller.  Two 
500  k.v.a.  transformers  have  been  installed  and  provision  has  been 
made  for  an  additional  two,  when  the  need  arises.  The  transformers 
and  switchgear  are  duplicates  of  those  installed  at  the  old  yard.  A 
slightly  different  policy  has  been  adopted  in  this  yard  in  connection 
with  compressor  plant.  Owing  to  the  extended  use  of  compressed 
air  for  purposes  such  as  forge  hammers,  it  was  decided  to  introduce 
larger  units.  The  unit  at  present  in  operation  is  a  dujilicate  of  the 
300  h.p,  set  working  at  the  old  yard.  This  ecjuipment,  although 
working  very  satisfactorily,  is  barely  sufficient  to  deal  with  present 
requirements,  and  would,  of  course,  be  totally  inadequate  for  future 
extensions.  To  meet  this  demand,  a  650  h.p.  6,000  volt  Synch- 
ronous motor  set,  also  constructed  by  Messrs.  Metr62)olitan-"Vickers, 
is  at  present  being  installed.  The  motor  is  self-synchronising,  and 
is  started  by  closing  a  pilot  switch  which  controls  the  contactor 
gear,  but  unlike  the  300  h.p.  low  volt  set  it  will  not  be  expected  to 
.  stop  and  start  with  variations  of  air  pressure.  The  usual  unloading 
devices  will  be  fitted,  and  the  peak  load  will  be  taken  up  by  the 
smaller  set.  Fig.  7  shows  interior  of  the  sub-station.  The  hydraulic 
pump  house  which  is  built  as  an  annex  to  the  sub-station  contains 
at  present  1-100  h.p.,  three  throw- vertical  type  pump,  directly 
coupled  to  a  100  h.p.  Phcenix  motor. 

General. 

There  are  several  features  in  this  yard,  which,  while  not  actually 
new,  are  considered  worthy  of  mention  Comi)ressed  air  hammers 
have  been  installed  in  the  smith's  shop,  and  have  proved  very 
efficient.  Another  feature  of  this  shop  is  the  absence  of  smoke. 
Patent  hearths  have  been  introduced,  the  smoke  being  carried  away 
by  an  exhaust  fan  through  underground  ducts  to  the  chimney  outside 
the  shop.  These  hearth  are  all  supplied  with  air  by  separate  three- 
phase  440-volt  blowers.  The  whole  of  the  hearth  equipment  is  by 
Messrs.  Keith  Blackman.  The  line  shafts  in  the  joiner's  shop  are  all 
direct  coupled  to  the  driving  motors,  whose  sjx^ed  is  720  revs,  jier 
min.  The  shafts,  which  are  situated  below  the  floor  in  tunnels,  are 
2J  in.  diameter,  and  run  in  Skefko  ball  bearings. 

In  connection  with  the  crane  equipment,  which  is  all  by  Messrs. 
Babcock  &  "Wilcox,  mention  should  be  made  of  the  5-ton  gantry 
cranes,  a  photo  of  which  is  shown  in  Fig.  5. 

Mr.  J.  A.  Robertson,  M.I.E.E.,  of  Salford,  was  consulting  en- 
gineer for  both  installations,  which  were  carried  out  by  Messrs.  W.  V. 
Martin  &  Company,  Glasgow,  under  the  supervision  of  Mr.  H.  K. 
Griffiths,  Resident  Engineer,  to  whom  -we  ai-e  indebted  for  the  infor- 
mation given  in  the  above  article. 


It  is  announced  that  tin-  Uuiti.'^h  Industiues  Fahw  for  1921  will  be 
again  held  at  London,  Birniinghani  and  (JIasgow,  but  arrangements 
are  being  made  to  i)rovide  increased  space,  &c.  The  London  l'\iir 
(which  will  be  held  at  the  White  City)  and  the  Birmingham  Fair  will 
connuenee  on  Feb.  21  and  close  on  March  4,  and  the  Gliisgow  Fair  will 
take  place  from  Feb.  28  to  March  IL  The  scope  of  the  Fairs  will  bo 
practically  the  same  as  this  year,  and  the  London  Fair  will  be  confined 
to  fancy  goods,  scientific  and  optical  instruments,  glass  and  china,  &c. 
At  Birmingham  there  will  be  interesting  exhibits  of  electric  lighting 
fittings,  motors  and  accessories,  cooking  and  heating  stoves,  brass" 
foundry  tools,  general  hardwares,  metaltuhc  and  fittings,  non-ferrous 
metals  and  alloys,  ornamental  metal  work    b-lting,  motor  cycles,  &c. 


Correspondence. 

THE  POLICY  OF  THE  E.P.E.A. 

TO   THK    EDITOR   OF   THK    ELKfTRiriAX. 

8iR  :  As  tliero  has  been  .some,  nii.srepresentation  of  the  att- 
tude  of  the,  K.I*. K.A.  durin}^  strikes  of  other  Unioas  I  shall  he 
;^lad  if  you  would  give  nie  an  opjKjrtunity  to  make  our  position 
clear.  In  order  to  meet  the  needs  of  all  grades  of  .staff  men  it 
was  necessary  to  lay  down  in  our  constitution  as  a  definite 
principle  that  we  would  always  adopt  comtitutional  method.s 
in  our  dealings,  and  if  extreme  action  was  ever  resorted  to  it 
would  be  only  after  every  other  method  had  been  tried  and 
had  failed  and  our  members  concerned  had  agreed  by  a  verv 
large  majority  that  such  action  was  the  only  other  alter- 
native available. 

Further,  in  the  intere.sts  of  the  industry  from  which  we 
obtain  our  livelihood  it  is  not  desirable  that  it  should  be 
involved  in  every  disj)ute  in  every  indu.stry,  and  because  we 
are  not  able  to  remain  neutral  when  a  .strike  is  in  operation  we , 
intend  to  use  whatever  influence  we  possess  to  get  dispute.s. 
which  do  not  primarily  effect  our  indu.stry,  settled  peaceably 
before  our  industry  is  involved.  If  on  account  of  one  of  the 
parties  rejecting  a  peaceable  method  of  settlement,  or  refusing 
to  make  use  of  the  regularly  constituted  machinery  for  the 
purpose,  the  dispute  spreads  to  the  Electricity  Supply  Industry, 
then  the  responsibility  must  rest  with  the  recalcitrant  party 
and  th(!  E.P.E.A.  will  act  in  a  way  calculated  to  promote  a 
settlement  by  negotiation  and  will  throw  its  weight  into  the 
scales  on  to  the  side  of  the  party  which  consents. 

When  the  present  dispute  between  the  E.T.U.  and  the 
Engineering  and  National  Employers'  Federation  threatened 
to  reach  a  deadlock  this  Association  urged  the  two  parties  to 
refer  the  matter  to  arbitration  and  asked  the  Ministry  of 
Labour  to  intervene  and  prevent  it  spreading.  The  Minister 
of  Labour  offered  to  set  up  a  Court  of  Inve.stigation  and  the 
E.T.U.  agreed  to  accept  it,  but  the  employers'  side  refused. 

We  have  stood  all  along  for  the  adoption  of  constitutional 
methods  of  settling  disputes  as  against  the  irrational  method  of 
relying  on  brute  force  with  its  consequent  injustices.  We 
have  persisted  in  this  attitude,  although  we  have  learned  by 
bitter  experience  that  some  employers,  relying  on  our  reluc- 
tance to  use  drastic  methods  except  as  a  last  resort,  are  quite 
ready  to  repudiate  obligations  to  which  they  were  parties 
till  after  their  staffs  have  resigned.  We  have  had  several 
hundred  cases  in  the  last  year  and  a  half,  and  within  the  last 
few  weeks  the  Town  Clerks  of  Eochdale  and  Nottingham  have 
eacK  repudiated  on  behalf  of  a  group  of  undertakings  their 
liabilities  to  the  findings  of  a  duly  constituted  Joint  Board  on 
which  they  were  represented. 

In  spite  of  our  experience  with  a  large  proportion  of  em- 
ployers in  the  Electricity  Supply  Industry  that  the  only  moral 
obligations  which  they  recognise  are  those  which  can  be 
enforced  u})on  them,  we  still  maintain  that  the  attempted 
settlement  of  all  disputes  by  constitutional  methods  must  be 
supported,  and  that  the  findings  of  Arbitrators.  National 
Councils  and  Boards  must  be  accepted  and  carried  out.  and 
their  authority  upheld  if  the  Industry  to  which  we  belong  is 
to  enjoy  any  degree  of  peace  and  prosperity. 

We  are  neither  an  organisation  of  strike  breakers  or  extre- 
mists, but  a  statt'  men's  union  which  is  honestly  trying  without 
fear  or  favour  to  deal  with  others  as  we  should  like  to  be  dealt 
with  ourselves.-   I  am,  &c., 

London,  .  W.  Arthir  Joxes. 

Sept.   13,   1920.  General  Secretary  E.P.E.A. 

[We  have  omitted  certain  portions  of  Mr.  Jones'  letter  in 
which  he  has  elaborated  his  argument. — Ed.,  E.] 


THE  E.P.E.A.  AND  THE  E.T.U. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

SiH  :    It  has  come  to  our  knowledge  that  a  principle  of  the 
highest  importance  is  now  at  stake,  which,  if  accepted,  would 
destroy  the  independence  of  the  Electrical  Power  Engineers- 
Association  and  cause  it,  in  fact,  to  be  merely  (in  the  matter 
of  votes)  an  inferior  section  of  the  Electrical  Trades'  Union. 
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It  has  bo(>n  publicly  stated  by  the  Secretary  of  the  Electrical 
Power  Engineers'  Association  that  it  has  been  decided  in  the 
present  disjnite  between  tlie  Electrical  Trades'  Union  and  the 
Enf;;ineering  Enii)loyers"  Federation  to  throw  onr  weight  ( n 
the  side  which  agrees  to  arbitration  in  this  case  with  the 
Ele(;trical  Trades  Union.  It  has,  however,  been  overlooked 
that  the  dispute  was  jjrecipitated  by  the  action  of  the  Electrical 
Trades'  Union  at  Penistone,  who  are  now  prepared  to  refer 
the  case  to  arbitration.  With  the  merits  of  this  dispute  the 
electricity  supply  industry  has  nothing  whatever  to  do. 

It  has  also  come  to  our  knowledge  that  the  Executive 
Council  of  the  Electrical  Power  Engineers'  Association  hold 
the  view  that  because  we  are  a  Trade  Union  we  must  throw 
in  our  lot  with  any  other  Trade  Union  in  any  strike  that  may 
develop,  ])rovided  the  grounds  seem  to  us  to  be  just.  In 
other  words,  we  declare  beforehand  our.  sympathy  with  the 
men  as  against  the  em])loyers.  We,  the  undersigned,  cannot 
accept  so  radical  an  alteration  in  the  policy  first  enunciated 
by  the  Electri(^al  Power  Engineers'  Association  or  so  drastic  a 
forfeitKrc  oj  our  iiidependevce,  and  we  cannot  believe  that 
the  vast  body  of  the  more  intelligent  and  highly  trained 
engineers  in  the  electrical  profession  can  accept  it  either. 

It  should  be  borne  in  mind  that  the  senior  power  engineers 
have,  in  many  cases,  given  their  support  to  this  (Electrical 
Power  Engineers'  Association)  movement  largely  to  improve 
the  status  and  remuneration  of  the  junior  members.  Under 
th«  proposed  new  scale  of  salaries  the  junior  members  have 
benefited  far  more  than  the  senior  members.  We  consider 
that  the  Institution  of  Electrical  Engineers  is  also  vitally 
interested  in  this  question.  Mr.  C.  H.  Wordingham,  as 
president,  strongly  advocated  the  formation  of  the  Electrical 
Power  Engineers'  Association,  and  we  then  understood  that  it 
was  to  be  conducted  on  lines  very  different  from  those  that 
are  now  being  adopted. 

If  the  more  responsible  members  of  the  Electrical  Power 
Engineers'  Association  would  make  their  voices  heard  and 
would  refuse  to  be  coerced  into  actions  that  they  disapprove  of, 
it  may  not  yet  be  too  late  to  save  the  situation. — We  are, 
Sir,  &e., 

A  Group  of  Senior  Power  Engineers. 

[We  thoroughly  endorse  the  views  ])ut  forward  in  the  above 
letter.  We  wish,  however,  that  the  signatories  had  seen  fit  to 
a])p(^nd  their  names. — Ed.  E.] 


mass  of  the  people  is  due  to  the  restriction  of  blatant  indi- 
vidualism by  the  force  of  organisation. 

Scientific  workers  have  a  remedy  at  hand  for  the  improve- 
ment of  their  conditions.  All  those  employed  in  the  practice 
of  science,  either  in  the  public  services  or  in  education,  must 
unite  by  joining  either  the  National  Union  of  Scientific  Workers 
or  one  of  the  sectional  associations  of  chemists  or  engineers,  and 
stand  loyally  together,  claiming  a  reasonable  competence  for 
all  qualified  workers,  with  such  conditions  of  employment 
as  will  ensure  their  exercising  their  full  influence  upon  the 
destinies  of  the  nation  and  of  the  world.     I  am,  &c., 

Aug.  31.  A.  G.  Church, 

Secretary  National  Union  of  Scientific  Workers. 


SHORTAGE  OF  SCIENTIFIC  WORKERS. 
to  the  editor  of  the  electrician. 

Sir  .  T  have  read  with  appreciation  the  leading  article  in 
your  issiu;  of  August  20th  entitled  "  The  Shortage  of  Scientific 
Workers."  It  is,  indeed,  to  be  hoped  that  "  both  the  educatioji 
authorities  .  .  .  and  the  captains  of  industry  "  (and,  may  I 
add,  Government  departments  and  lo^a,!  authorities)  ""  will 
see  their  way  clearly  to  ofi'er  siifhcient  financial  inducement 
to  attract  men  to  the  ranks  of  scientific  workeis."' 

This  much  is  certain- -that  it  is  from  the  scientific  workers 
themselves  that  the  real  stimulus  nmst  conu'.  During  the 
war  the  nation  was  stirred  to  the  depths  by  the  achievements 
of  its  scientific  workers,  though  it  knew  so  very  little  about 
them.  Scientific  men  have  been  slow  to  take  advantage 
of  the  oi)p()rtunity  thus  afforded  for  making  the  nation  realise 
the  supreme  imi)ortance  of  the  endowment  of  scientific  research. 
Scientific,  workers  must  combiiu',  the,  individual  must  be  ])re- 
])are(i  to  forsake  his  "  s[)lendid  isolation  "  for  the  welfare  of  the 
community  of  which  he  is  so  important  a  nuMuber  ;  he  mast 
realis(>  that  he  is  iu)t  free  of  responsibility  for  the  present 
])osition  of  the  scieiitiiic  workers.  Altiiough  "  living  while 
working,""  lie  must  iu)t  accept  a  wage  which  has  a  tendency 
to  lower  his  status  and  prevent  the  best  of  the  rising  generation 
from  sharing  his  labours  and  responsibilities.  It  is  a  truism 
that  "  there  is  little  hope  for  univer-al  betterment  of  society 
by  the  mere  advaiu'.e  of  teclmical  industrial  progress,  and  by 
the  unchecked  play  of  the  motive  of  every  man  for  himself." 
Whatever  advance  towards  "  living"  is  achieved  by  the  great 


DEVELOPMENTS  IN  HIGH-TENSION  INSULATORS. 

to  the  editor  of  the  electrician. 

Sir  :  In  your  issue  of  September  10th,  under  "  Develop- 
ments m  High-tension  Insidators,"  a  statement  is  made  that 
during  recent  years  much  work  has  been  done  in  the  United 
States,  and  things  are  going  forward  more  quickly  there  than 
in  this  country,  particularly  in  refining  the  methods  of  manu- 
facture and  assembling. 

As  one  who  has  had  something  to  do  with  the  subject  in 
question  during  the  past  12  years,  I  suggest  that  this  statement 
has  been  made  without  nmch  knowledge  of  the  facts  of  the 
case.  I  quite  agree  that  a  vast  amount  of  work  certainly  has 
been  done  in  the  States,  and  beyond  question  great  advance 
is  the  result ;  but  close  investigation  will  show  that  British 
manufacturers  have  also  achieved  something  with  Avhich  they 
have  no  particular  reason  to  be  dissatisfied.  Engineers  in 
charge  of  overhead  transmission  lines  do  not  always  extol 
the  virtues  of  the  American  product  and  look  with  scorn  on 
our  eft'orts. 

British  jjorcelain  still  has  a  reputation  of  which  it  is  not 
altogether  ashamed,  and  influencing  our  designs  the  initiated 
may  be  able  to  discern  a  spark  of  regard  for  the  laws  which 
govern  the  electrostatic  field. 

So  far  as  the  methods  of  manufacture  are  concerned,  it  is 
impossible  for  me  to  make  a  comparison,  as  I  have  never  seen 
those  employed  in  the  United  States  ;  but  I  do  say,  without 
fear  of  contradiction,  that  great  improvements  have  been  made 
in  England  durmg  the  past  10  years,  and  that  at  the  present 
time  the  advance  is  continuing  with  considerable  rapidity. — 
lam,  &c., 

Tipton,  Sept.  13.  N.  E.  P.  Harris. 


The    Electricians'   Lock-Out. 

As  announced  in  oxu"  last  issue  tlie  .Ministi-r  of  Labour  has  dociilcd, 
in  Older  lo  jret  an  impartial  and  authoritative  statement  on  the  points 
at  issue  in  the  I'enistone  dispute  to  exereise  his  powei-s  under  Tart  II., 
see.  4,  of  the  Industrial  Courts  Aet,  1»H»,  and  to  ai)i)oint  a  ('ourt  of 
Inquiry  into  the  eauses  and  eireumstaneo.s  of  the  disi)ute.  Tlie  Right 
Hon.  Sir  David  Harrell,  (i.B.K.,  K(\B..  K.U.V.C)..  has  Iven  apjiointed 
Chairman  of  tin  Court,  and  Mr.  H.  W.  Meikle.  -Ministry  of  Labour, 
tagu  Hou.se.  \\hitehall,  S.W.  I ,  wTll  aet  a^s  Secretary.  The  other  members 
of  tile  Court  are  .Mr.  -J.  N.  neil.  Colonel  .L  .^L  Denny.  .Mr.  .hilin  Hodge, 
M.P..  Mr.  T.  15.  Juhnstoii.  .Mr.  Owen  I'arker,  and  Mr.  \V.  F.  Turdy.  The 
Court  is  ■'  to  inquire  into  the  eau.ses  and  eircumstanees  of  the  dispute 
whieli  lias  letl  to  a  strike  of  tlie  menilxTs  of  tlie  K.T.l\  employed  at  the 
establishment  of  Cammell  Laird  &  Company.  IViii.stone.  and  to  a  loek- 
out  of  tile  members  of  tins  union  in  the  employment  of  memUM-s  of  the 
Engineering  and  National  Kmployera"  Federations,  with  special  reference 
to  the  position  of  foremen  as  reganls  trade  union  membi>rship  in  the 
engineering  industry." 

Tile  Court  will  sit  at  St.  Ermins  Hotel.  \N  estmiustcr,  S.W.I,  and  the 
lirst  silting  took  place  on  Tuesday. 

There  was  a  full  attendance  of  the  members  of  the  Court.  The  Engi- 
neering and  .National  KmpU>y  re"  Federations  were  represented  by  Sir 
Allan  Smith,  and  the  Klectrical  Trades  Union  by  .Mr.  Rowan,  the  general 
secretary.  Considerable  prt)gress  wivs  made  in  eliciting  the  fivots  which 
led  up  to  and  were  connected  with  the  strike  of  the  memlx>rs  of  the 
E.T.U.  at  Penistone.  Nine  witnesses  wea>  examined,  including  foriMuen  , 
shop  stewards,  and  the  eliief  electrical  engineer  and  manager.  The  Court 
sat  again  on  Wednesday,  but  reinosentatives  of  the  Press  were  not 
admitted. 
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Healing  and  Cooking  Notes. 


A  New  "  Plexsim  "  Electiuc  Iron, 

For  many  years  past  I^Iessrs.  Simplex  Coxduits,  Ltd.,  have  en- 
joyed a  reputation  for  the  manufacture  of  "  quality  "  electrical 
materials.  It  is  not  surjnising  therefore  to  find  that  the  new  "  Plex- 
sim "  iron  manufactured  by  this  company  is  in  every  detail  a 
"  quality  "  article,  yet  the  price  is  reasonable.  The  iron  is  highh' 
finished  in  nickel  plate  and  is  sent  out  complete  with  three  yards 
of  flexible  cord  and  lampholder  adapter.  The  iron  weighs  oh  lb., 
this  weight,  having  been  selected  after  making  a  careful  investiga- 
tion into  the  weight  of  iron  which  seemed  to  be  most  used  for  house- 
hold purposes.  The  iron  has  been  specially  designed  to  prove 
reliable  throughout  a  long  working  life,  in  fact  the  manufacturers 
give  a  perpetual  guarantee  regarding  the  life  of  the  element.  The 
underlying  ideas  in  designing  the  iron  have  been  firstly  to  provide 
an  element  with  as  large  a  radiating  surface  as  possible  iri  order  to 
keep  the  temperature  as  low  as  possible  and  yet  to  obtain  the  de- 
sired amount  of  heat  ;  and,  secondly,  to  provide  that  the  heating 
element  is  pressed  into  even  and  intimate  thermal  contact  with  the 
sole  of  the  iron,  thus  reducing  the  risk  of  uneven  heating  of  the 
element.  Naturally  if  the  thermal  contact  is  not  even,  then  parts 
of  the  element  are  liable  to  become  over-heated,  a  factor  which  has 
accounted  for  a  large  number  of  element  failures  in  the  past.  It  is 
quite  an  easy  matter  to  replace  the  element,  should  it  be  necessary, 
and  if  a  failure  occurs  the  manufacturers  will  either  post  a  new 
element  to  the  contractor,  on  receipt  of  the  old  one,  or  alternatively 
the  complete  iron  may  be  sent  back  and  the  makers  will  fit  the  new 
element.  In  either  case  no  charge  will  be  made  beyond  the  cost 
of  carriage  or  postage.     The  iron  is  shown  in  Fig.  1. 

The  flexible  cord  has  in  the  past  been  another  cause  of  trouble 

with  electric  irons,  and 
Messrs.  Simplex  Conduits, 
Ltd.,  have  endeavoured 
to  overcome  this  difficulty 
by  designing  a  special  type 
of  flex.  In  the  ■' Plexsim" 
flex  the  fine  strands  of 
copper  wire  are  interwoven 
with  somewhat  stronger 
strands  of  hard  spring 
steel  wire,  which  it  is 
claimed  adds  considerably 
to  the  useful  life  of  the 
flex.  A  double  spiral  spring 
guard  is  fitted 
to  the  connector 
to  keep  the  wire 
out  of  the  way 
when  the  iron  is 
in  use.  It  is  in- 
teresting to  note 
that  the  terminal  joint  and  connector  sockets  are  made  and 
spaced  to  the  sizes  defined  by  the  engineering  Standards  Com- 
mittee. A  stand  device  is  fitted  to  the  back  end  of  the  iron,  so  that 
the  iron  may  be  stood  on  end  when  hot  but  not  in  use.  Undoubtedly 
this  iron  is  a  thoroughly  sound  job,  carefully  thought  out,  and  well 
made  and  finished. 

The  "  Plexsim  "  Selling  Camp-ugn. 
Secondly,  after  having  produced  a  good  article,  Messrs.  Simplex 
Conduits  have  planned  a  definite  selling  compaign  to  ensure  distri- 
bution to  the  trade,  and  to  arouse  the  interest  of  the  public.  Each 
iron  is  supplied,  complete  with  flex,  &c.,  in  a  carton  or  box  ^\■ith 
decorative  labels  printed  in  colours.  These  boxes  will  also  serve 
to  attract  attention  by  forming  part  of  window  and  counter  displays, 
and  also  when  sold  are  likely  to  be  used  by  the  purchaser  as  a  means 
of  dispatching  goods  to  friends,  where  the  labels  serve  as  propaganda 
for  electricity  and  electric  ironing.  A  good  box  in  these  days  is  rarely 
discarded.  In  addition,  special  window  and  counter  display  cards 
have  been  designed  and  will  be  loaned  to  thos  ^  stocking  '•  Plexsim  " 
irons,  together  with  leaflets  overprinted  \\ith  the  retailers  name 
and  address.  In  each  box  a  booklet  is  enclosed  (on  which  the 
makers'  name  does  not  appear)  which  draws  attention  to  other 
electric  household  appliances  which  save  time  and  labour.  In  the 
larger  towns  a  special  staff  of  ''  Plexsim  '  demonstrators  will  canvass 
electric  light  users,  and  orders  for  irons  so  obtained  will  be  credited 
to  the  retailer  in  the  neighbourhood  who  stocks  the  "  Plexsim  " 
iron.  Finally,  an  advertising  campaign  A\ill  be  carried  on  in  the 
general  Press.  It  is  therefore  to  be  seen  that  i\Iessrs.  Simplex  Con- 
duits, Ltd.,  have  not  only  produced  a  good  article,  but  are  also 


Fig.  1. — "Plexsim"  Iron. 


prepar(;d  to  devote  their  energies  to  helping  the  trade  to  selljit, 
without  in  any  way  encroaching  on  the  profits  uhieh  the  retailer 
rightly  expects  to  make.  Initiative  and  enterprise  of  thi-s  character 
certainly  deserves  succes.s,  and  we  hope  that  Messrs.  Simplex  Con- 
duits, Ltd.,  will  reap  the  reward  to  which  their  efforts  entitle  them. 

New  EiJis\v.\N  Cooking  App.AR.\Tt's. 
We  have  received  particulars  of  three  pieces  of  apparatus  recently 
produced   by   the   Edison-Swan   Electric  Co.,   Ltd.,   viz.,  a   boiling 


Fig.  2.— Ejisv,an  Boiling  Plate, 

plate,  saucepan,  and  fish  fryer.  The  boiling  plate  illustrated  in 
Fig.  2  consumes  l,OoO  watts,  and  is  8  inches  in  diameter.  The  top 
and  base  are  of  cast  iron,  the  uop  surface  being  ground  and  polished 
bright  to  provide  close  thermal  contact  with  the  base  of  the  cooking 
utensil.     The  base  is  finished  in  black  enamel. 


Fig.  3. — Ediswan  S.wcepan. 

The  combination  raucepan  is  shown  in  Fig.  .3.  It  is  made  of 
polished  copper,  tinned  inside,  and  has  a  capacity  of  two  pints  and  a 
loading  of  500  watts,  without  heat  i-egulation.  The  container  portion 
has  a  capacity  of  li-  pints  and  is  serviceable  for  steaming  purposes, 
heating  milk  foods,  oorridge,  &c. 


Fig.  4. — EoiswAN  Fishfkyer, 


The  fish  fryer  illustrated  in  Fig.  4  is  constructed  of  steel  plates 
welded  together  and  supported  on  a  sheet  metal  casing,  which  forms 
a  stand.  It  is  loaded  to  58  kw.,  and  heat  control  is  provided  by 
means  of  two  thit-e-heat  rotary  snap  switches.  The  friing-pan 
portion  can  be  readily  lifted  up  from  the  stand  when  it  is  desired 
to  gain  access  to  the  elements  and  connections.  Starting  from 
cold  the  apparatus  is  ready  for  service  in  about  20  minutes  aftei 
switching  on. 
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The  Machine  Tool  Exhibition. 


The  Machine  Tool  and  Engineering  Exhibition,  which,  as  Ave 
announced  last  week,  was  opened  at  Olympia  on  September  3rd,  is 
not  one  to  which  any  electrical  engineer  would  go  to  discover  what 
is  happening  in  the  fundamentals  of  his  own  industry,  for  only 
about  one-tenth  of  the  stands  exhibit  electrical  apparatus,  and  a 
great  deal  of  this  is  not  of  the  first  importance.  On  the  other  hand, 
it  would  be  difficult  to  find  a  heavy  machine  tool  in  the  Exhibition 
which  is  not  electrically  driven,  while  the  methods  of  drive  adopted 
are  very  various,  ranging  from  the  simple   belt  drive  either  off 


Fig.  1.— Electiucally  Driven  4-ft.  Boring  and  Turning  Mill. 
(Messrs.  George  Richards,  Broadheath.) 

shafting  driven  by  a  motor  or  direct  from  a  belt  by  a  special  motor 
on  the  particular  machine,  to  the  highly  sj^ecialised  electric  drive 
designed  as  an  integral  part  of  the  machine  tool  itself.  Between 
these  two  extremes  ar6  chain  drive  from  separate  motors  and  drive 
by  gearing. 

A  Stirk  Equipment. 

The  outstanding  machine  in  which  the  motor  and  electrical 
•arrangements  form  an  integral  jiart  is  undoubtedly  that  on  the 
■stand  of  Messrs.  John  Stirk  &  Sons,  Ltd.,  of  Ovenden  road,  Halifax, 
a  firm  which,  established  in  18B(),  early  i-ealised  the  obvious  advan- 
tage of  electric  drive  for  obtaining  the  best  it-sults  for  high-S|)eed 
steels.  The  exhibit  contains  a  5  ft.  by  5  ft.  by  10  ft.  Stirk  "  hilo- 
plane,"  a  machine  planer  now  exhibited  in  public  for  the  first  time, 
although  examples  have  been  in  use  for  the  past  five  or  six  years. 
This  machine  is  entirely  electrically  controlled,  having,  in  addition 
to  electrically-controlled  ojK'rated  table  mechanism,  electric  control 
of  tool  boxes  and  both  automatic  feeds  and  quick  power  traverses. 
Included  in  the  patent  features  is  the  Stirk  patent  split  field  drive, 
which  is  claimed  as  the  simplest  reversing  motor  system.  This 
drive  is  extremely  interesting.  As  is  well-known,  th.-  earliest  auto- 
matic reversing  motor  drives  consisted  of  a  direct-  urrent  motor 
reversed  by  reversal  of  the  armature  current,  and  couc'-ollcd  bj'  one 
iform  or  other  of  self-acting  starter.  Save  in  special  cases,  however, 
this  system  has  almost  eiitiix'ly  given  j)lace  to  some  variety  of  Ward- 
.Leonard  control.  It  has  been  iound  that  for  heavy  ])laners  the  best 
method  of  accomplishing  reversal  of  the  ])laning  table  is  to  couple  a 
motor  direct  to  the  machine  gearing,  and  to  supply  it  with  current 
from  a  six>cial  generator  provided  for  the  ])urpose.  By  manipula- 
tion of  its  magnetic  field  this  s])ecial  gcMierator  may  be  made  to 
generate  at  variable  voltage  and  alternate  polaritv,  the  tinal  motor 
being  indejxindently  excited.  The  variation  "f  generator  voltage  gives 
variable  s}XH>ds,  and  the  alteration  of  p<Marit  y  causing  a  corresponding 
reversal  of  direction  of  rotation.  I'rior  to  1915,  the  chief  example 
of  this  system  was  the  well-known  hancashiiv  jiatent  drive,  in  which 
vthe  generator  field  connectioius  w  ere  re\ei-sed  by  means  of  a  tlu"ee-iiole 


change-over  oil  switch  operated  by  dogs  and  levers  from  the  planing 
machine  table.  The  Lancashire-Stirk  drive  now  fitted  to  the  Stirk 
planes  is  an  improvement  on  the  Lancashire  drive,  the  principal 
difference  being  the  Stirk  patent  disc  and  master  switch  actuating  a 
set  of  five  contactors  which  constitute  the  reversing  switch  projjer 
and  take  the  place  of  the  oil  switch.  The  Stirk  patent  split  field  drive 
is  a  decided  contribution  to  the  planer  drive  problem.  The  equip- 
ment consists  of  a  motor  generator,  reversing  motor,  master  svvitch, 
starter  for  primary  motor,  contactor  and  generator  panel  for  gene- 
rator, and  stop  and  inching  buttons.  The  patent  disc  and  master 
switch  actuate  two  contactors,  which,  without  any  other  switchgear 
whatever,  will  provide  a  quick  return  reverse  to  the  table  motor. 
This  apparent  impossibility  is  accomplished  by  the  division  of  the 
shunt  field  windings  of  both  generator  and  final  motor  into  two 
sections.  In  the  case  of  the  generator,  these  sections  are  connected 
to  oppo.se  each  other,  so  that  alternative  polarity  results  from  the 
alternative  excitation  of  the  two  sections.  The  two  sections  of  the 
motor  field  are  connected  to  agree,  and  one  is  j^ermanentlv  excited. 
The  second  section  is  excited  during  the  cut  stroke  only,  and  a 
slow  cutting  speed  and  a  qiuck  return  are  thereby  provided.  The 
natural  range  of  the  system  may  be  extended  indefinitely  by  the 
variation  of  the  generator  voltage,  and  the  standard  equipment 
embodies  two  shunt  regulators,  enabling  cutting  and  return  speeds 
to  be  varied  independently. 

Machine  Tools  Generally. 

We  illustrate  some  other  examples  of  direct  electrical  drive  of  a 
more  simple  character  (Figs.  1  &  2).  These  are  typical  of  dozens 
of  other  machines,  the  precise  application  of  the  motors  varjing  with 
the  ideas  of  the  different  makers  and  the  facilities  for  attaching 
the  motors  afforded  by  the  idiosyncracies  of  the  various  designs.  The 
Sunderland  gear  planer  is  direct  coupled  to  a  10  h.p.  B.T.-H, 
motor  running  at  1,000  revs,  per  min.  The  starting  and  stopping 
is  effected  by  push  button  control,  the  starter  being  located  at  the 
top  of  the  sujjerstructure  which  has  been  erected  at  the  Exhibition 
for  carrying  the  line  shaft  for  driving  the  other  machines  on  the 
stand  of  Messrs.  J.  Parkinson  &  Sox.  Another  example  is  the 
Parkinson  milling  machine,  the  motor  in  this  case  being  carried  on 
the  toj)  of  the  column,  the  drive  from  the  motor  to  the  machine 
pulley  being  by  means  of  a  Hendry  laminated  endless  belt.  This 
machine  can  also  be  arranged  with  push  button  control  if  desired. 
The  4  ft.  vertical  boring  and  turning  mill  is  driv^en,  through  gearing, 
by  a  13  h.p.  B.T.-H.  direct-current  variable  speed  motor,  the  control 
gear  being  supplied  by  Brook,  Hirst  &  Company,  of  Chester.  On 
other  stands  there  are  numerous  examples  of  machine  tools  driven 
in  various  ways  by  Crompton,  B.T.-H.,  G.E.C,  Lancashire,  and 
Crypto  motors,  and  om-  illustrations  are  merely  intended  to  show 
typical  machines  of  the  direct  drive  type,  leaving  out  those  driven 
b}-  chains  or  belts,  the  motors  being  varying  distances  away  from  the 


Fig.  2. — "  Sunderland"  Gear  Planer  showing  Drive. 
(Messrs.  J.  Parkinson  &  Son,  Shipley.) 

machines   themselves.      Various  methods  of  control   are   adopted, 
iiuiuding  Ioranic,  B.T.-H,  and  others,  which  we  refer  to  below. 

Electric  Control. 
The  call  for  increased  output  and  the  necessity  for  reducing  the 
time  taken  to  train  0|)eratives  has  stimulated  interest  in  the  many 
forms  of  automatic  control  gear  which  have  b?en  developed  to 
enable  nuichine  tools  to  1k>  most  esisily  and  safely  controlled,  and 
there  is  a  great  deal  of  interesting  apparatus  of  this  nature  to  be  seen 
at  Olympia.  either  on  the  actual  machine  tools,  made  by  firms  not 
(exhibiting  ns  such,  or  on  stands  where  the  apparatus  is  seen  in 
detached  form.  In  the  latter  category  is  the  Ioranic  Electric 
Company,  Ltd.,  of  147.  Queen  Victoria-street,  London,  E.G.,  who 
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«ho\v  numerous  types  of  Igranic  control,  many  of  which  can  also  \fi 
«een  in  actual  ojjeration  on  other  stands.  Automatic  starters  for 
Tnotor-driven  machines  are  more  and  more  supplanting  the  older 
manually  operated  form  of  rheostat,  and  rightly  so,  because  they 
avoid  the  many  breakdowns  caused  through  mistakes  or  hastiness 
in  operation.  The  new  Igranic  Type  Xo.  105  counter  e.m.f.  starter 
is  designed  for  small  motors  up  to  2  h.i>.  and  for  direct  current  up  to 
250  volts.  It  meets,  it  is  claimed,  the  need  for  a  simple  and  reliable 
iorra  of  automatic  starter  for  small  motors  at  a  reasonable  cost.  It 
is  provided  with  a  single-pole  main  contactor  switch  with  magnetic 
blow-out,  and  a  single  step  starting  resistance,  which  is  auto- 
matically cut  out  of  circuit  by  a  second  contactor  when  the  motor 
lias  attained  approximately  one  half  normal  speed.  The  rate  of 
•acceleration  is  automatically  governed  by  load  conditions.  This 
form  of  starter  can  be  controlled  by  practically  any  form  of  master 
switch,  such  as  tumbler  switch,  knife  switch,  pressure  regulator  time 
switch  or  float  s\vitch.  In  the  control  of  pumps,  compressors  and 
other  types  of  machines  an  attendant  is  rendered  unnecessary. 
Type  No.  1,100  alternating-current  "  Conspede  "  motor  starting 
panel,  contains  the  features  of  the  well-known  direct  -  current 
*'  Conspede  "  panels  which  have  been  on  the  market  for  a  number  of 
years.  Designed  for  use  with  three-phase  slip-ring  motors,  it  con- 
sists of  a  double-pole  contactor  switch  for  the  stator  circuit  so  inter- 
locked with  a  rotor  starter  that  only  one  handle  is  required  to  con- 
trol both  rotor  and  stator  circuits.  It  is  also  provided  with  an 
overload  device  which  is  operative  under  starting  as  well  as  running 
conditions,  and  consequently  gives  to  the  panel  the  "  loose  handle 
•circuit-breaker "  feature.  The  patented  interlock  also  ensures 
that  the  main  contactor  switch  is  instantly  tripped  if  the  handle  is 
moved  in  the  slightest  degree  backwards.  When  desired,  a  triple 
pole  knife  switch  can  be  pro\nded  for  isolating  purposes  in 
a  locked  chamber.  Atypical  "Igranic"  contactor  is  shown  in 
Fig.  3. 

Magnetic  Sepakators. 

The  Rapid  Magnetting  Machine  Company,  of  Lombard-street, 
Birmingham,  which  claims  to  be  the  only  firm  in  the  British  Empire 
specialising  in  magnetic  separators,  has  a  selection  of  four  machines. 


Fig.  3. 
Typical  Igranic  Contactor, 


A  "  Thompson-Da  VIES ' 
Separator. 


Probably  the  most  important  for  the  mineral  mining  industry  is  the 
Rapid  (Thompson-Davies  patent)  electromagnetic  ore  separator  for 
treating  feebly  magnetic  ores  such  as  wolfram-tin,  zinc  blendes,  tin 
■sands,  magnetic  sands,  corundum,  &c.  Prior  to  the  war,  the  manu- 
facture of  apparatus  for  such  purposes  was  a  virtual  monopoly  of 
Germany.  The  feature  of  the  apparatus  is  the  ease  of  tuning'  up 
whilst  the  machine  is  in  motion.  The  most  delicate  setting  can  be 
made  in  a  very  short  time,  and  as  the  effect  of  any  alteration  can 
be  instantly  seen,  there  is  no  time  lost  in  experiment  by  trial  and 
error.  The  current  consumption  is  very  low,  and  is  controlled  by 
■rheostat  to  each  magnet.  Two  machines  very  largely  used  in  the 
metal  trades  are  the  standard  type  drum  separator,  which  will  suc- 
cessfully treat  a  mixture  of  99  per  cent,  of  iron  and  1  per  cent,  non- 
ferrous  metal,  and  type  BB,  which  is  sjiecially  suitable  for  treating 
quickly  metal  containing  only  a  small  percentage  of  iron.  Mention 
may  also  be  made  of  an  electro-magnetic  drum  in  connection  with 
which  is  a  patent  feed  belt  fitted  with  "  feelers,"  which,  becoming 
magnetised  by  induction,  add  50  jwr  cent,  to  the  efficiency  of  the 
apparatus.     An  illustration  of  this  separator  is  given  in  Fio'.  4. 

{To  be  concluded.) 


"Crabtree"   Switche.s. 

In  the  early  days  of  electric  lighting  those  who  were  fortunate 
f;nough  to  be  able  to  employ  the  new  method  used  to  go  about  teliin^ 
their  friend.s  of  its  convenience  owing  to  the  easy  way  it  was  po-vsible 
to  light  and  extinguish  lamps  without  using  matches",  tafx-rs  or  other 
fearsome  apparatu.s.  In  these  days  of  almost  univeraal  eiectric  lighting 
this  convenience  still  exists,  but  it  has  become  so  much  a  matter  of 
course  that  its  really  great  advantages  are  often  forgotten.  What  U 
still  more  often  not  realised  Is  that  a  great  deal  of  time  and  ingenuity 
have  been  put  into  the  design  and  manufacture  of  suitable  switches,  and 
that  the  modern  equipment  used  for  this  purpjose  Ls  a  verj-  great  advance 
on  the  crude  apparatus  which  was  formerly  employed,  although  in 
superficial  appearance  it  may  not  differ  ven,'  much  from  the  earlier  design*. 
How  true  these  statements  are  may  be  gathered  from  an  examination  of 
the  switches  which  Messrs.  J.  A.  Crabtree  &  Co.  are  now  placing  on  the 


Fig.    1. — "  Ckab  TREE  "  5-AMPERE  Sunk  Switch  WITH   special  Qcick 
Break  Action. 

market  for  the  use  of  all  those  who  use  electric  light  in  their  homes, 
offices  and  manufacturing  premises. 

This  switch  has  several  interesting  features,  as  will  be  seen  from  the 
following  description  of  its  details.  It  is,  of  course,  fitted  with  a  quick 
make  and  break,  and  like  every  truly  great  thing  simplicity  is  the  key- 
note of  its  action.  In  design  it  consists  simply  of  a  handle  and  switch 
arm  rocking  on  a  common  pin  and  provided  with  the  necessarj"  spring 
mechanism.  This  paucity  of  moving  parts  reduces,  it  is  claimed,  the 
breakdown  risk  to  a  minimum.  An  important  point  to  notice  in  this 
connection  is  that  the  movement  is  unaffected  by  vibration,  and  the  switch 
itself  is  locked  both  in  the  "  on  "  and  "  off  "  position.  As  an  illustration 
of  the  care  taken  in  choosing  the  most  suitable  materials  for  this  switch 
we  may  mention  that  the  pivot  pin  is  of  jihosphor  bronze,  and  though 
this  is  a  relatively  expensive  material  Messrs.  Crabtree  have  found  that 
it  is  quite  the  most  suitable  for  this  particular  part  and  they  have  taken 
the  interesting  departure  of  introducing  it  into  switch  design. 

The  springs  too  require  special  mention.  They  are  manufactured  by 
one  of  the  leading  spring  manu- 
facturers in  the  country,  and 
are  made  on  the  same  lines  and 
of  similar  material  to  the  springs 
used  in  the  shell  fuzes  during  the 
war.  Messrs.  Crabtreo  consider 
that  the  type  of  spring  adojited 
in  this  movement  is  one  of  the 
most  satisfactory  known.  With 
a  spring  carried  (as  in  the  Crab- 
tree switch)  on  a  central  support- 
ing pin,  the  wliolc  effective  length 
of  the  spring  is  used,  and  in  the 
very  unlikely  event  of  it  fractur- 
ing under  service  it  is  still  sup- 
ported by  the  central  pin,  and 
therefore  continues  to  operate. 
Some  tests  made  on  switches  with 
the  spring  cut  in  two  show  that 
under  these  arduous  conditions  it 
will  still  function  in  a  satis- 
factory manner.    The  chance  of  a 

spring  breaking  is,  however,  very  remote,  it  ha\nng  been  found  that  on 
test,  while  an  ordinary  flat  switch  spring  gave  out  at  from  20.(,XX)  to 
50,000  operations,  a  compression  sprmg  of  the  kind  used  in  the  Crabtree 
switch  operated  over  three  million  times  and  was  still  full  of  life  %\  hen  the 
tests  were  stopped. 

The  insulation  used  in  these  switches  is  pure  mica.  This  avoids  the 
use  of  fibre,  which  deteriorates  with  the  heat,  and  of  china  links  which  are 
liable  to  fracture.  The  contacts  aiv  of  copper  with  spring  parts  n^mote 
from  the  arching  tips,  there  thus  being  no  chance  of  the  arc  softening 
the  clips.  The  manner  in  which  the  latter  are  sunk  into  the  "base  gives. 
it  is  claimed,  a  maximum  arcing  distance  to  a  cover.  The  bases  are  of 
highly  vitrified  English  porcelain  of  particularly  stout  design. 

The  o-ampere  sunk  switch  of  which  we  give  an  illustration  hai  been 
experimentally  tested  on  10  amptu-e  250  volt  heater  circuits  and  was 
found  to  fmiction  satisfactorily,  while  as  much  as  90  ampea^s  has  been 
satisfactorily  passed  through  the  switch,  and  it  has  lx;en  further  deter- 
mined that  its  burning  out  current  is  no  less  than  200  amperes. 


A 


Fig.  2. 
CR-\bTREE''  Ironclad  Switch. 
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It  should  be  pointed  out  in'  connection  with  the  switches  that  the 
luidershnig  movements  used  render  them  eminently  suitable  for  switch- 
pl.ite  work,  thus  obviating  any  risk  of  drawing  the  arc  to  the  cover.  The 
low  depth  of  the  switch  permits  of  their  use  in  shallow  switch  boxes 
which  need  only  be  1  in.  inside  depth,  thus  reducing  the  work  of  ex- 
cavation to  a  minimum.  Special  fixing  ears  are  provided  on  the  switch, 
which  thus  becomes  self  earthing  when  used  on  ordinary  conduit 
boxes. 

It  is  interesting  to  note  that  Messrs.  Crabtree  &  Co.  are  specialists  in 
the  manufacture  of  this  class  of  switch  and  have  as  a  matter  of  fact  by 
following  this  policy  of  specialisation  built  up  a  large  business  in  this 


class  of  goods.     Tnere  is    no  doubt   that    there   will  be    considerable- 
developments  along  these  lines  in  the  near  future. 

A  type  of  switch  made  by  Messrs.  Crabtree  which  is  more  suitable  for 
factory  work  is  the  ironclad  switch  shown  in  Fig.  2.  In  this  switch  the 
positive  snap " make  '  and'-  break"  is particularh' noticeable,  thus  giving 
a  much  more  definite '•on"and"  off"  position  than  is  usually  possible  with 
switches  of  the  ordinary  type.  In  fact,  the  attention  throughout  to 
detail  in  the  manufacture  of  these  switches  makes  them  worthy  to  be 
placed  in  the  highest  class  and  should  bring  them  a  wide  market  in. 
places  where  quality  apparatus  is  the  only  kind  that  is  worthv  o£ 
consideration. 


Electricity  Districts. 


The  North-West  Midlands  Electricity  District  also  now  been  defined 
by  the  Electricity  Commissioners,  and  includes  the  following  areas  :  — 

So  much  of  the  County  of  Chester  as  is  included  in  the  Municipal 
boroughs  of  Congleton  and  Macclesfield  ;  the  urban  districts  of  Alsager, 
Bollington,  Buglawton,  Sandbach  and  Yeardsley-cum-Whaley ;  and 
the  rural  districts  of  Congleton,  Disley  and  Macclesfield. 

So  much  of  the  County  of  Derby  as  is  included  in  the  urban  district 
of  New  Mills  and  the  rural  district  of  Hayfield. 

Somuchof  the  County  of  Salop  as  is  included  in  the  Municipal  boroughs 
of  Bridgnorth,  Shrewsbury  and  Wenlock  ;  the  urban  districts  of  Church 
Stretton,  Dawley,  Market  Drayton,  Newport,  Oakengates  and  Welling- 
ton ;  the  rural  districts  of  Atcham,  Bridgnorth,  Chirbury,  Church 
Stretton,  Drayton,  Newport  (Salop),  Shifnal  and  Wellington ;  the 
parishes  of  Lydham,  Mindtown,  More,  Norbury,  Ratlinghope,  Shelve 
and  Westnor  in  the  rural  district  of  Clun. 

So  much  of  the  County  of  Stafford  as  is  included  in  the  county  boroughs 
of  Stoke-on-Trent,  Walsall,  West  Bromwich  and  Wolverhampton  ;  the 
Municipal  boroughs  of  Lichfield,  Newcastle-under-Lyme,  Stafford,  Tam- 


worth  and  Wednesbury  ;  the  urban  districts  of  Amblecote,  Audley^ 
Biddulph,  Bilston,  Brierley  Hill,  Brownhills,  Cannock,  Coseley,  Dar- 
laston,  Kidsgrove,  Leek,  Perry  Bar,  Quarry  Bank,  Rugeley,  Sedgley, 
Short  Heath,  Smallthorne,  Stone,  Tettenhall,  Tipton,  Uttoxeter,  Wednes- 
'field,  Wednesfield  Heath  otherwise  Heathtown,  Willenhalland  Wolstan- 
ton  United ;  the  rural  districts  of  Blore  Heath,  Cannock,  Cheadle, 
Dudley,  Gnosall,  Kingswinford,  Leek,  Lichfield,  Maj'field,  Newcastle- 
under-Lyme,  Seisdon,  Staiford,  Stoke-on-Trent,  Stone,  Tamworth, 
Uttoxeter,  and  Walsall  and  those  parts  of  the  rural  district  of  Tutbury 
known  as  Tutbury  Rural  District  detached  No.  1,  and  Tutbury  rural 
district  detached  No.  3  ;  and  the  parishes  of  Blymhill  and  Weston- 
under-Lizard. 

Objections  and  representations  may  be  made  on  account  of  the  inclu- 
■  si^nof  any  area  in,  or  the  exclusion  of  any  area  from,  the  district  so  pro- 
visionally determined,  and  must  be  made  in  writing  to  the  secretary. 
Electricity  Commission,  Gwydyr  House,  Whitehall,  London,  S.W.  1, 
by  the  31st  January,  1921,  by  which  date  an}'  authorised  undertakers, 
local  authority,  or  persons  interested  may  submit  in  writing  a  scheme 
for  effecting  improvement  in  the  existing  organisation  for  the  supply  of 
electricity,  including  the  formation  of  a  Joint  Electricity  Authority  for 
the  district. 


Electricity  District  Boundary M^^HM 

•       Countif  Boundaries . . 
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The  accompanying  maps  show  the  areas  of  the  Mersey  and  West 
mcashire  and  the  North  Wales  electricity  districts  which  have  already 


Scale   of  Miles 
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Reference 
t/ectricity' District  Boundary 
County  Boundaries — 


been  provisionally  determined  by  the  Electricity  Commissioners.  A 
listjof  the  local  authorities  comprised  in  these  district  i  api^eared  in  our 
issue  for  July  23. 


concentrated  and  small  one.  Every  fault  or  act  of  folly  perjjetrated  by 
the  home  manufacturer  or  merchant,  therefore,  becomes  talked  about  and 
magnified  out  of  proportion  to  its  real  significance. 
Examples  of  thLs  rae  the  sending  out  fnjm  home 
of  ill-equipped  and  unsuitable  repre-  sentatives  and 
the  conduct  of  correspondence  in  a  slipshod  manner. 

R Ef  OMM EXD.\TIfjN'S. 

Apart  from  the  basic  recommendation  that  every 
British  manufa<turer  carrj-ing  on  overseas  busi- 
ness should  have  an  adequate-  commercial  organisa- 
tion, the  following  detail  p^jints  may  be  empha- 
sisfjd  : — Manufacturers  should  exercise  greater  con- 
trol over  the  sale  and  distribution  of  their  profiucts, 
without  necessarily  interfering  with  established 
channels  of  trade.  Arrangements  should  be  ma<le 
for  a  periodical  re-  sponsible  personal  investigat- 
ion of  overseas  markets.  Greater  care  should  bt 
exercised  in  the  selection  of  local  agents  and  repre- 
sentatives, and  also  in  the  .selecion  of  representa- 
tives sent  out  from  the  home  countrj',  while  such 
representatives  should  be  accredited  through  the 
Department  of  Overseas  Trade,  London,  to  H.M. 
commercial  officers  overseas.  Greater  consideration 
should  be  given  to  the  immense  distances  and  cost 
of  travelling  in  Australia  ;  also  to  the  considerable 
general  expenses  involved  in  carrj-ing  on  an  agency 
business.  Greater  skill  and  care  in  the  conduct  of 
correspondence  is  desirable,  and  home  firms  should 
refrain  from  sending  out  gloomy  or  pessimistic 
forecasts  of  their  own  or  the  countrj-'s  trade. 
Greater  care  and  thought  should  be  gi%-en  to  cata- 
logues, publicity  matter  and  advertising. 

The  Australian  Association  of  British  Manufac- 
turers and  their  Representatives  is  able  to  offer 
valuable  help  and  guidance  in  the  development  of 
United  Kingdom  exports.  Its  memb2rohip  has  now 
increased  to  29.5  representatives  in  Australia  and 
-t<)(i  manufacturers  in  the  United  Kingdom.  The 
statistics  given  show  that  the  value  of  competitive 
imports  from  the  United  Kingdom  decreased  from 
63-2  per  cent,  in  1913  to  -16-6  per  cent,  in  1918-19 
(or  a  loss  of  16-6  per  cent.),  the  United  States 
increased  from  11-8  to  29-3  per  cent,  (a  gain  of  17-5 
per  cent.),  and  Japan  increased  from  insignificance  to 
11  08  per  cent.  Under  normal  conditions  Mr. 
McGregor  thinks  that  Great  Britain  should  regain'a 
large  proportion  of  the  trade  lost  during  the  war. 
and  he  recommends,  in  view  of  possibledifficult  times 
ahead,  that  the  various  countries  forming  the  British 
Commonwealth  should  draw  more  closely  together 
for  mutual  support,  whilst  every  individual  manu- 
facturer and  merchant  should  strive  for  the  utmost  efficiency  in  pro- 
duction and  distribution. 


The  Australian  Import  Trade. 


In  a  recent  issue. we  gave  some  extracts  from  a  Report  by  H.  M. 
'Senior  Trade  Commissioner  on  the  general  asi^ects  of  the  trade  and 
industries,  of  the  Commonwealth  of  Australia.  In  his  annual  Report 
for  1919  Mr.  S.  W.  B.  McGregor  deals  more  fully  with  the  financial, 
•commercial  and  industrial  jxjsition  and  criticises  some  of  the  methods 
of  British  traders.  As  Mr.  McGregor  is  an  engineer  of  wide  experience 
we_think  that,  though  some  of  his  strictures  may  be  undeserved,  it  will 
be  useful  to  reproduce  some  of  his  views  as  set  out  in  the  "  Board  of  Trade 
■Journal."  Candid  but  friendly  expressions  of  ojiinion areuseful  and  we 
hope  that  British  manufacturers  and  exporters  will  give  Mr.  McGregor's 
Heport  the  careful  attention  it  deserves. 

At  the  outset  he  utters  a  warning  that  although  there  is  in  Australia  a 
■sentiment  in  favour  of  British  goods,  based  largely  on  the  fact  of  British 
goods  being  the  best  value  for  the  price  paid,  it  is  well  to  bear  in  mind 
the  deep-rooted  conviction  of  many  Australians  that  the  British  manu- 
facturer is  intensely  conservative,  unenterprising,  generally  out  of  date, 
and  rapidly  losing  his  hold  on  the  world's  markets.  These  allegations 
are  directed  against  the  manufat^turer  rather  than  the  merchant,  and 
particularly  against  manufacturers  connected  with  the  machinery 
(including  electrical),  motor  car,  small  tools,  hardware  and  allied  trades. 
The  accusation  of  want  of  enterprise  usually  arises,  amongst  other 
reasons,  from  the  ajjparent  reluctance  of  the  British  manufacturer  to 
increase  his  output  to  cope  with  increasing  business,  and  an  alleged 
indifference  to  the  special  requirements  of  the  Australian  trade. 

It  is  suggested  that,  with  many  notable  exceptions,  the  fault  lies 
largely  with  inadequate  scientific  commercial  organisation  in  the  average 
British  manufacturer's  business.  Another  matter  that  appears  to  be 
often  lost  sight  of  is  the  failure  of  some  manufacturers  to  realise  their 
responsibilities  in  regard  to  the  maintenance  of  British  trade  prestige 
overseas  and  their  duty  to  British  trade  as  a  whole.  In  the  Hiajoritj'  of 
cases  the  commercial  xommunity  in  ov.ejseas  x^entres  is  a  comparatively 


Compression  Type  of  Starters. 

The  Compression  Starter  &  Switchgear  Company.  Ltd..  of  Stockport, 
have  taken  over  from  Messrs.  Ferranti  Ltd.  the  manufacture  and  supply 
of  the  compression  type  of  continuous-current  motor  starters,  which  was 


Open  Type  of  Compression  Starteb. 

placed  on  the  market  some  six  or  seven  years  ago.  The  unique  design 
of  this  starter,  which  makes  use  of  an  entirely  novel  principle  and  gives 
It  advantages  over  other  tjTies,  was  described  and  illustrated  in  The 
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Electrician  of  July  3,  1914.  The  principal  features  are  (1)  that  the 
whole  of  the  resistance  material  remains  in  circuit  throughout  the  process 
of  starting  up  ;  (2)  a  perfectly  even  reduction  of  resistance  is  obtained 
and  hence  there  is  no  sparking  except  when  the  circuit  is  finally  broken 
on  the  first  contact  when  stopping  the  motor ;  (3)  the  resistance  will 
withstand  a  temperature  up  to  1,2(J0°F.  without  injury ;  (4)  all  connec- 
tions are  accessible  from  the  front ;  and  (5)  the  replacing  of  the  resist- 
ance unit  can  be  carried  out  on  site  at  a  low  cost  and  in  a  few  minutes. 
The  resistance  element  of  the  starter  consists  of  a  column  of  graphite  and 
nickel  discs  interspersed,  contained  in  a  tube  of  special  heat-resisting 
insulating  material  which  is  enclosed  in  a  steel  case.  The  complete 
resistance  is  mounted  on  the  back  of  an  iron  face  jilate,  and  compression 
of  the  column  of  discs  is  effected  by  a  powerful  system  of  toggle  levers 
connected  to  the  ojjcrating  lever.  Our  illustration  shows  the  front  of  an 
open-type  starter.  The  switch  is  mounted  on  the  front  of  the  face  plate 
and  is  of  the  radial  pattern,  having  one  inner  and  two  outer  contact 
segments  only.  The  main  brush  is  laminated  and  the  circuit  is  broken 
by  auxiliary  renewable  sparking  contacts  in  the  fields  of  a  powerful 
mignetic  blow-out,  which  gives  the  switch  the  characteristics  of  a  circuit 
breaker.  The  starter  is  the  result  of  some  years  of  experimental  work, 
including  the  severest  tests  under  working  conditions.  It  is  claimed 
that  it  is  more  reliable  and  has  a  very  much  longer  life  than  a  wire-wound 
starter  working  under  the  same  conditions.  The  company  have  stand- 
ardised a  complete  line  of  these  starters  up  to  50  h.p.  in  open,  semi- 
enclosed,  and  totally  enclosed  weather-proof  types. 


B.T.-H,  Switch  ^ear. 


In  a  pamphlet  (4,154a)  recently  issued  by  the  British  Thomson- 
Houston  Company,  Ltd.,  illustrated  particulars  are  given  of  the  design 
and  construction  of  their  ironclad  oil-break  switchgear  of  the  non- 
draw-out  type,  and  intended  for  use  on  alternating  current  circuits  in 
mines,  factories,  mills  and  all  industrial  situations  where  totally  enclosed 
apparatus  is  necessary.  The  maximum  capacity  covered  by  the  appa- 
ratus in  the  list  is  800  amperes  and  the  maximum  voltage  3,000.     Up 


Fig.  I. 


Fig.  II. 


to  3,000  ani]K"res  the  switches  are  designed  for  cither  wall  or  pedestal 
mounting,  and  tiie  limiting  feature  is  the  continuous  carrying  capacity 
of  the  overload  trip  coils  which  are  in  series  with  tlie  lo;.d.  For  larger 
capacities,  for  which  jH-destal  mounting  is  employed,  the  switches  havi, 
secondary  trip  coils  wound  for  live  amix-res,  o])crated  through  current 
transformers,  and  the  limiting  feature  is  therefore  the  continuous  carrying 
capacity  of  the  switcii  as  set  out  in  the  table  given.  The  various  parts 
arc  carefully  designed  and  well  constructed,  and  they  meet  all  the  re- 
quirements of  the  Home  ()flic(>  as  to  tli(>  use  of  electricity  in  mines  and 
factories.  A  detailed  desciiptiuii  of  tiie  various  standard  types  of 
switches,  with  dimensions,  drawings,  diagrams  of  wiling  eoimections, 
price  reference  nuinbers,  &c..  is  contained  in  the  pamphlet  from  which 
consume  rscan  readily  select  tiie  type  most  suitable  for  their  requirements, 
Owning  to  exigencies  of  space  we  can  give  ><,  couple  of  illustrations. 
Fig.  1  shows  an  O.D.A.  type  switch  with  3-coil  trip  and  ammeter,  with 
switch  in  closed  position  ;  and  Fig.  2  a  pedestal  switch  containing 
starting  rheostat  for  slip  ring  induction  motor,  the  door  being  closed. 


Commercial     Topics. 

Registration  of  Patent  Licences,  &c. 

Sec.  16  of  the  Patents  and  Designs  Act,  of  1919,  deals  with  the  registra- 
tion of  assignments  of  patents,  licences,  &c.,  and  sub-sec.  4  provides  thatt 
a  document  or  instrument  in  respect  of  which  no  entrj-  has  been  made  in. 
the  Register  of  Patents  shall  not  be  admitted  in  evidence  in  any  court  in. 
proof  of  the  title  to  a  patent  or  to  any  interest  therein  unless  the  court 
otherwise  directs.  The  First  Schedule  of  the  New  Patents  Rules  provides- 
that  upon  application  for  entry  of  name  of  subsequent  proprietor  or,  for- 
entry  of  notices  of  a  mortgage,  licence  or  other  document,  in  the  Register 
of  Patents,  if  made  within  six  months  from  date  of  acquisition  of  pro- 
prietorship or  interest,  or  the  coming  into  force  of  the  Rules,  the  fee- 
payable  in  respect  of  one  patent  is  £1.  If,  however,  application  be  made 
after  six  months,  the  fee  payable  is  £10.  The  Patents  Rules  came  into 
operation  on  April  1  last,  and  in  order  to  avoid  payment  of  the  increased- 
fee  applications  for  registration  in  respect  of  dealings  effected  prior  to- 
that  date  should  be  made  at  the  Patent  Office  not  later  than  the  30th  inst. 
*  *  *  * 

Standard  Plugs  in  Canada. 

H.M,  Trade  Commissioner  in  Toronto  (Mr.  F.  W.  Field)  states  that> 
the  Regulation  and  Standards  Committee  of  the  Association  of  Municipal. 
Electrical  Utilities  of  Ontario  reported  at  the  June  convention  that  the- 
sale  of  appliances  and  satisfaction  in  the  use  of  same  by  the  public  had 
been  hindered  owing  to  the  confusion  in  existing  plugs  and  receptacles. 
As  there  was  no  standard  practice  covering  the  design  of  plugs  and  re- 
ceptacles for  permanent  installations,  and  as  there  was  a  great  need  of 
having  plugs  and  receptacles  whose  parts  are  interchangeable,  they 
recommended  as  follows  :  — 

1.  Receptacles  shall  have  parallel  contacts  suitable  for  both  parallel 
and  tandem  caps ;  (2)  Plug  bases  shall  have  parallel  contacts  for 
contacts  suitable  for  both  parallel  and  tandem  caps ;  (3)  Caps  shali 
have  parallel  contacts  ;  (4)  contact  dimensions  of  caps  shall  be  as- 
follows:  Outside,  0-560;  inside,  0-436;  width,  0-250;  thickness,  0-062. 

!):  4:  4:  * 

Water  Rates  and  Manufacturing  Costs. 

The  latest  indication  of  a  further  increase  in  manufacturing  cost*- 
is  in  relation  to  charges  for  water.  The  Report  of  the  Departmental 
Committee  on  the  Metropolis  Water  Act  (1902),  which  foreshadows 
Parliamentary  action  to  authorise  increased  charges,  states  that  the- 
Boards'  expenditure  has  in  recent  years  largely  exceeded  its  revenue, 
and  it  is  recommended  that  the  deficiency  be  met  by  -water  consumers  by 
fixing  the  charges  at  such  a  point  that  the  revenue  will,  w^hen  the  present 
deficiencies  have  been  cleared  off,  be  sufficient  to  meet  the  expenditure, 
while  reserving  the  ultimate  rights  to  have  recourse  to  the  rates  in  order 
to  meet  deficits.  It  is,  therefore,  recommended  that  the  maximum 
rate  for  domestic  supply  should  be  raised  from  5  per  cent,  to  10  per  cent, 
of  the  rateable  value  of  premises  supplied,  with  a  proviso  that  the  rate 
shall  not  be  raised  above  7i  per  cent,  without  the  authority  of  the 
Minister  of  Health.  They  tliink  that  the  Board  should  be  empowered, 
to  impose  in  all  cases  of  supply  by  measure  a  charge  equal  to  the  estimated 
average  cost  per  1,000  gallons  of  all  the  water  supplied.  This  is  estimated, 
at  the  present  time  to  be9id.  pevl,000  gallons.  The  London  Chamber  of 
Commerce,  which  opposed  the  Metropolis  Water  Board  Charges  Bill  in 
1907,  and  secured  substantial  concessions  in  the  charges  for  traSe  supply, 
is  making  enquiries  from  members  as  to  their  views,  and  is  formulating, 
traders"  views,  with  a  view  to  putting  them  before  Parliament. 

Institution  Notes. 

The 
for  Welfare  SrrERVisoRS  at  lialliol  Uollege, 
The  conference  is  the  first  of  its  kind  to  be  held,  and  an  interesting, 
programme  has  been  prepared. 

The  19tli  annual  meeting  of  the  MrsiciPAL  Tramways  Asssociation 
was  held  at  Cardiff  on  Wednesday  and  Thui-sday.  Aid.  Jir  J.  W.  Courtis, 
chairman  of  Cardiff  Corporation  Tramways  Committee,  president  of  the- 
association,  occupied  the  chair.  A  report  of  the  proceedings,  together 
with  abstracts  of  the  Papers,  read  will  apix-ar  in  our  next  issue. 

The  Birmingham  &  District  Electric  Club  held  their  first  meeting 
of  the  session  at  the  Grand  Hotel,  Birmingham,  on  Saturday  last,  when  » 
Paper  was  read  by  Mr.  R.  Gregory  upon  "  Some  Considerations  in  regard, 
to  Low  Tension  Switchgear."  The  Pajier  dealt  particularly  with  the 
automatic  protection  of  electrical  machinery  and  analysed  eiwh  class  of 
I)rotective  gear.  Mr.  Gregory  assured  his  audience  that  during  the- 
past  few  years  .nuch  juogress  had  been  made  in  accuracy  of  design, 
robustness  of  construction  and  range  of  patterns. 

At  the  opening  meeting  of  the  Old  Stioents'  .\s<!ociatioN"  of  the 
Royal  College  of  Science  on  Tuesday,  Prof.  H.  E.  Armstrong  made 
some  severe  comments  on  the  university  system  of  London.  He  said  he 
had  had  .")0  yeai-s"  experience  of  it,  and  during  the  period  the  talk  had. 
ever  been  of  examinations,  but  never  of  learning.  London  had  been, 
without  educatioiuil  ideals,  and  a  more  cursed  system  was  never  devised, 
lis  methods  of  teaching  liad  Iven  hoix-lessly  stereotyped,  and  the  teachers- 
had  not  In-en  free  to  teach  nor  the  students  free  t'i  learn.  The  one 
concern  had  been  to  maintain  tiie  standanl  of  the  examination,  as  if 
there  could  l)e  a  fixed  standard  when  the  examinei-s  were  always  being, 
changed,  and  knowledge  grew  from  day  to  day.  Tliere  had  been  no 
undei-standing  of  the  students'  nature.  What  was  needed  was  special 
kinds  of  university  education  to  meet  the  requirements  of  specific  clatsses- 
The  Imp6rial  College  must  be  autonomous,  and  its  courses  must  be; 
carefully  adjusted_to_suit  the  peculiarities  of  its  students 


rhe  Industrial  Welfare  Society  has  arranged  a  Lectcre  Conference. 
■  Welfare  Sfpervisors  at  Balliol  College,  Oxford,  for  Sept.  17  and  20. 
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Electricity  Supply. 

LuRGAN  Urban  Council  has  a^jplied  for  sanction  to  borrow  £25,000 
for  an  electric  supply  scheme. 

Dover  Council  have  received  sanction  to  a  loan  of  £20,067  for  new 
plant  for  the  electricity  undertaking. 

The  Sabden  Parish  Couxcil  has  resolved  to  obtain  a  report  on  the 
proposal  to  generate  electricity  by  water  power. 

Application  has  been  made  by  .Shipley  Urban  Council  for  sanction 
to  a  loan  of  £7,000  for  meters  and  house  services. 

(!heltenham  Corporation  have  applied  for  authority  to  borrow 
£13,630  for  additional  cables,  transformers  and  street  lighting  equipment. 

Cheriton  Urban  Council  have  asked  the  Folkestone  Electricity 
Company  for  an  estimate  of  the  cost  of  converting  the  street  lamps 
from  gas  to  electricity. 

Truro  City  Council  is  negotiating  with  ^lessrs.  Herd  &  Smith  as  to  an 
electric  supply  scheme.  The  firm  offer  to  form  a  local  company  and  find 
the  necessary  capital. 

Newhaven  Urban  Council,  being  unable  to  obtain  electricity  for  public 
lighting  from  the  L.B.  &  S.C.  Railway  Company,  have  approached 
Brighton  Corporation  for  a  supply. 

The  insurance  on  the  plant  at  the  Suxderland  Corporation  electricity 
works  is  to  be  increased  by  .TO  per  cent,  to  meet  present  day  values.  The 
Council  has  applied  for  sanction  to  borrow  £6,000  for  consumers'  services. 

Gravesenu  Corporation  has  taken  up  a  loan  of  £45,000  at  7  per  cent, 
from  the  Pearl  Assurance  Company  for  electric  supply  pui'poses.  The 
sum  is  to  be  repaid  by  half-yearly  equated  instalments  of  principal  and 
interest. 

Bury  St.  Edmunds  Corporation  have  purchased  surface  condensing 
plant  at  Govan  electricity  works  for  £500,  and  an  order  has  been  given  to 
Callenders'  Cable  and  Construction  Company  for  cable  for  the  Grove 
Estate  at  £520. 

The  Tauxtox  Electricity  Depart.mext"s  accounts  for  the  year 
ended  March  31  show  gross  profit  £2,388  (compared  with  £3,556  in 
previous  vear)  and,  after  meeting  capital  charges,  &c.,  there  was  a 
deficit  of  £1,362. 

Blackpool  Corporation  has  decided  to  apply  for  sanction  to  borrow 
£30,000  for  new  mains,  distributors,  transformers  and  services  required 
by  the  electricity  undertaking,  and  £4,250  for  doubling  a  length  of  tram- 
way track  in  New-road. 

Nelson  Council  have  increased  the  charge  for  electric  current  for 

•  lighting  by  id.  per  unit  and  for  power  Jd.  per  unit.     The  salary  of  the 

electrical  engineer  and   tramways  manager  (Mr.  G.  Nayler)  has   been 

increased  from   £601.    7s.    6d.    to    £750    per    annum,    of    which    sum 

£297  10s.  is  to  be  considered  as  war  bonus. 

The  accounts  of  York  Electricity  Department  for  the  year  ended 
March  31  show  revenue  £78,090  (compared  with  £57,371  in  the  previous 
year.  The  expenditure  was  £59,409  (£43,570),  leaving  gross  profit  £18,680 
(£13,801).  The  net  profit  was  £2,992  (compared  with  a  deficit  of  £3,604). 
Units  generated  were  13,470,229  and  sold  11,359,216. 

Replying  to  questions,  Coun.  Firth  stated  at  Oldham  Council  meeting 
last  week  that  the  Electricity  Committee  were  inundated  with  applica- 
tions for  current,  and  everyone  had  to  wait  their  turn,  no  preference  being 
shown.  Until  they  had  the  necessary  machinery  installed,  the  Com- 
mittee were  unable  to  accommodate  people  as  quickly  as  they  would 
like  to  do. 

The  accounts  of  the  Sunderland  Electricity  Department  for  the 
year  ended  March  31  show  revenue  £137,240.  and  expenditure  £90,718 
leaving  gross  profit  £46,522  ;  and  after  providing  for  capital  charges, 
income  tax,  &c.,  the  net  balance  was  £12,830,  tlie  bulk  of  which  is  to  be 
applied  to  writing  off  superseded  machinery  and  plant.  Units  sold  were 
19,364,143(18,604,843). 

Aberdeen  Corporation  have  been  authorised  to  borrow  a  further  sum 
of  £128,000  for  extensions  of  the  electric  supply  undertaking,  and  the 
Electricity  Commissioners  will  be  prepared  to  consider  the  borrowing  of 
any  further  sums  required  when  the  total  cost  of  the  proposed  works  has 
been  ascertained.  It  has  been  decided  to  increase  the  amount  for  motors, 
service  cables,  &c.,  to  £14,500,  thus  increasing  the  total  amount  to  be 
borrowed  to  £156,000. 

For  some  time  past  interesting  experimental  tests  have  been  going 
on  in  Hove  as  to  the  relative  merits  of  electricity  aiul  gas  for  street 
lighting,  and  at  the  last  meeting  of  the  Council  "the  chairman  of  the 
Lighting  Committee  (Councillor  Payne)  presented  a  long  report  on  the 
matter.  There  were  14  half-watt  electric  lamps  and  30  gas  lamps,  each 
of  400  c. p.,  and  after  considering  the  whole  of- the  facts  the  Committee 
recommended  the  adoption  of  electric  lighting  in  some  of  the  busiest 
streets,  at  a  total  cost  of  £1,800.     The  repoit  was  adoj  tsd. 

Stafford  Corporation  have  made  an  agreement  with  Messrs.  W.  H. 
Dorman  &  CVimpany  for  the  supply  of  electricity  to  the  company's 
factory  in  Foregate-street  and  to  their  proposed  new  fixctory  at  Little- 
worth.  The  agreement  is  for  seven  years,  from  March  1,  1921,  anil  the 
Company  will  lend  the  Corporation  such  sums,  not  exceeding  £5,0(10.  as 
may  be  required  for  laying  a  h.t.  cable  to  Littleworth,  this  sum  to  be 
repaid  to  the  company  by  way  of  rebate  of  20  per  cent,  on  the  amount 
of  the  annual  accounts  for  current  supplied  to  the  factory. 

The  accounts  of  the  Newcastle  (Staffs.)  Electricity  Department 
for  the  year  ended  March  31  show  an  increase  in  revenue  from  sale  of 
current  from  £3,793  to  £6,284,  the  total  increase  of  income  beins  £2.471, 
and  working  ar.d  general  expenses  were  £2,416  (compared  with  £2,459), 


leaving  gross  profit  £2,207  (£1,;J82).  After  providing  for  capital 
charges  and  income  tax,  the  net  profit  was  £414  'compared  with  a  deficit 
of  £285).  In  addition,  a  sum  of  £496  was  paid  out  of  revenue  for  ."special 
expenditure.  During  the  year  the  undertaking  was  linked  up  with  the 
Hanley  station,  and  a  small  portion  of  the  supply  taken  in  bulk.  Ifc 
is  hof>ed  to  have  a  further  2'M)  kw.  Diesel  set  running  by  December. 

The  WoRf  ester  Electricity  Committee  Ls  exf»eriencini:  grr^at  difficolty 
in  maintaining  a  profjer  staff  owing  to  di«sati«faction  with  the  salaries 
paid.  At  the  meeting  of  the  City  Council  last  week  the  chairman  of  the 
Committee  (.Mr.  W.  J.  Hill)  said  that  practically  the  whole  of  the  tech- 
nical staff  were  leaving.  They  could  not  get  an  adequate  staff  unless 
they  were  prepared  to  pay  at  least  as  much  as  other  undertakings  paid 
On  the  other  hand  Mr.  Fairbaim  said  if  the  Council  accepted  the  policy 
of  the  Joint  Industrial  Council  with  regard  to  the  electricity  supply 
industry,  other  officials  would  come  forward  for  large  increases.  The 
ratepayers  could  afford  the  money. 

Ultimately,  the  Committee  was  authorised  to  deal  with  the  positioo, 
and  pay  such  salaries  as  may  be  nece.s.sarj'  to  get  a  projjer  staff. 

An  official  inspection  of  the  power  stations  in  EoiXBrBOH  was  ma<fe  by 
the  Electric  Lighting  Committee  on  Tuesday.  At  the  new  I'ortobello 
station  substantial  progress  has  been  made,  and  the  steel  construction 
work  for  the  turbine  house  is  now  complete.  At  the  outlet  there  will  be 
three  turbo-generators  of  10,0fJO  kw  each,  but  there  will  be  room  for 
extensions  to  100,000  kw.  The  erection  of  the  boiler  house  will  com- 
mence in  about  si.x  weeks.  The  first  turbo-generator  will  be  ready  at 
the  end  of  December  and  the  last  by  the  end  of  February. 

The  convener,  Mr.  Bruce  Lind.say,  subsequently  entertained  the 
members  of  the  Committee  and  Corporation  officials  to  dinner.  Daring 
the  year  ended  May  15  the  department  sold  for  lighting  practically  10 
million  units  ;  for  power,  over  13  millions ;  for  public  lighting  over 
one  million  ;  and  for  traction,  1.50,000.  The  total  units  sold  were 
24,401,273,  an  increase  of  18-6  per  cent,  over  the  previous  year.  There 
was  a  satisfactorj'  increase  in  private  lighting  of  17-9  p«r  cent.  The 
total  horse-power  connected  during  the  year  was  27,510. 

It  is  proposed  to  raise  the  charges  as  follows  :  Private  lighting,  from 
4d.  to  42d.,  and  power  from  If  d.  to  Ijd.  per  unit. 

The  accounts  of  the  South  Shields  electricity  supply  department  for 
the  year  ended  March  31  show  revenue  £66,377  (compared  with  £42,169- 
in  previous  year)  and  the  gross  profit  was  £23,2.39  (£11,425).  Interest 
and  sinking  fund  required  £16,354  (£16,540)  and  the  net  result  was  » 
profit  of  £3,514  (against  a  loss  of  £7.287).  Maximum  load  was  3,794  kw. 
(2,709  kw.)  and  load  factor  20-9  (24-3)  per  cent.  Keh-ins  generated 
were  8,848,001  (7,479,.550)  and  sold  6,962,929  (5,766,398).  Costs  per 
kelvin  sold  were  201d.  (l-93d.)  including  interest  and  sinking  fund. 

In  his  report  the  borough  electrical  engineer  (Mr.  E.  Moxon)  says  he  is 
of  the  opinion  that  the  next  year's  working  will  see  the  peak  of  the  total 
costs  per  kelvin,  and  he  anticipates  that  the  increased  economies  that 
will  be  obtained  when  the  new  plant  is  running  will  more  than  meet  any 
increased  standin^;  charges  due  to  increased  capital  expenditure.  He  also 
feels  that  items  making  up  the  running  charges  will,  by  that  time,  be  on 
the  down  grade  and  when  the  time  conies  to  pass  he  hopes  the  department 
will  be  able  to  announce  a  reduction  in  the  charges  for  electricity.  Im- 
mediately the  department  is  again  in  a  position  to  meet  all  demands 
likeh'  in  the  ordinary  way  to  be  made  upon  it,  Mr.  Moxon  proposes  that 
a  vigorous  campaign  shall  be  instituted  through  the  show-rooms,  and  by 
means  of  advertisement  and  special  propaganda  work,  to  secure  new 
consumers  of  electricity  for  all  purposes  and,  at  the  same  time,  to 
induce  existing  consumers  to  use  electricity  for  other  purposes  than 
lighting.  The  comiuittee  should  discuss  the  advisability  of  setting  up 
a  de])artment  for  the  hiring  out  of  domestic  electrical  appliances  and  so 
populari.se  the  use  of  electricity  in  field  at  present  almost  neglected. 

Personal  and   Appointments. 

The  Postmaster-General  has  appointed  Mr.  \V.  T.  Leech  and  Mr 
W.  E.  Parsons  to  be  Assistant  Secretaries  to  the  Post  Office. 

Prof.  Dr.  Haber  has  been  appointed  professor  of  Chemistry  at  Berlin 
L^niversity  in  succession  to  the  late  Prof.  Fischer. 

The  following  a])j)ointments  of  ^oyal  Engineer  officers  have  K'en  made 
to  the  School  of  Electric  Lighting  :  Chief  instructor.  Major  P.  S.  Watkins, 
D.S.O.  ;  instructors.  Captain  and  Brevet  Major  S.  O.  Alabaster  and 
Captain  and  Brevet  Major  H.  S.  Griggs,  O.B.E. 

Mr.  W.  H.  Blythe.  research  electrical  engineer.  Brooklands,  and  Mr- 
Joliii  H.  Havelock.  Blackpool,  chief  in.tructor  in  engineering,  R.-A.F. » 
have  been  appointed  travelling  teachei-s  in  mechanical  and  electrical 
engineering  by  Glamorgan  Education  Committee. 

Motherwell  Cmmcil  has  appouUed  Mr.  W.  D.  Brassington,  burgh 
electrical  engineer,  at  a  salary  of  £M0  ^ler  annum.  There  werv  over  50 
applicants,  and  the  following  were  selected  for  interWew  : — Messrs. 
Brassington,  D.  H.  Davits  (H.>y\vood),  James  Edgar  (S.  Shields).  James 
Gibson  (Motherwell),  \V.  S.  .lohnston  (Rigg  Power  Station.  Ga«tna)  and 
J.  \V.  Slorach  (Glasgow).     Mr.  Edgar,  however,  withdrew  his  application- 

The  Council  of  Swansea  Universitv  College  have  appointed  Mr. 
Frederick  Bacon.  M.A.,  A.M.Inst.C.E.,  .Sl.l.Mech.  E..M.I.E.E..  professor 
of  engineering  at  £900  a  year.  Prof.  Bacon  has  been  Drapers'  Professor  <rf 
Engineering  at  the  University  College  of  Cardiff  since  1913.  From  1916  to 
1919  he  was  engaged  on  technical  war  service  with  the  .\dmiralty.  with 
the  rank  of  lieutenant,  R.N.\'.R.»  and  after  the  Armistice  was  retained 
as  engineering  adviser  to  the  Anti-Submarine  Division.  Mr.  R.  G. 
Isaacs,  B.So.  (Eng.).  A.M.I.E.E..  has  been  appointed  lecturer  in 
electrical  engineering,  and  Mr.  J.  Lloyd  Davics,  B.Sc..(Eng.),  assistant 
lecturer  in  electrical  engineering  at  the  College. 
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Electric  Traction. 

At  last  week's  meeting  of  Manchester  City  Council,  a  recommendation 
from  the  Tramways  Committee  that  fares  should  be  increased  by  reducing 
the  distance  from  li  to  1{  per  Id.  fare  was  adopted.  A  working  arrange- 
ment for  through  running  of  cars  will  be  made  with  Blackpool  Corpora- 
tion. 

The  purchase  of  the  Blackpool,  8t.  An'xe's  and  Lytham  Electric 
Tramways  is  to  be  completed  by  St.  Anne's  Council  on  Oct.  31  for 
£135,000,  plus  £5,000  for  compensation  to  various  officials. 

Wallsend-on-Tync  Council  has  urged  the  N.  E.  Railway  Company 
to  provide  better  electric  train  services,  but  the  company  state  that  they 
are  doing  their  utmost  to  accelerate  the  delivery  of  more  rolling  stock 
when  services  will  be  improved. 

Some  time  ago  Glasgow  Corporation  authorised  the  construction  of 
150  new  tramcars.'  Of  these,  12  are  practically  completed  and  11  are  in 
course  of  construction.  The  cars  in  course  of  construction  are  to  be 
proceeded  with,  but  the  building  of  the  remaining  29  cars  has  been 
postponed. 

The  accounts  of  the  Sheffield  Tramway'  Undertaking  which  were 
approved  by  the  Council  recently,  show  traffic  revenue  £824,000  (increase 
£170,950),  and  working  expenses  £679,000,  the  net  profit  being  £57,412 
(decrease  £5,808).  The  income  on  the  motor  buses  was  £75,000,  and  the 
exenditure  £71,000.  Passengers  carried  on  the  tramwaj's  were 
151,633,534  (163,799,188). 

It  will  be  recollected  that  a  Strike  of  Brighton  Corporation  Tram- 
ways Employees  recently  took  place  over  the  question  of  grading,  and 
after  being  out  for  three  or  four  weeks  the  men  resumed  work  pending 
consideration  of  their  application.  The  Tramways  Committee  recom- 
mended that  the  men's  demands  be  conceded,  but  the  Council  declined 
to  adopt  this  course,  and  they  have  decided  to  adhere  to  the  decision  of 
the  local  Whitley  Council,  which  jjlaced  the  Brighton  tramways  in 
Grade  2. 

The  accounts  of  the  Aberdeen  Corporation  Tramways  Department 
for  the  year  ended  May  31  show  revenue  £169,731  (compared  with 
£140,901  in  previous  year),  working  expenses  £141,852  (£108,451),  and 
gross  profits  £27,879  (£32,450).  After  providing  for  interest,  sinking 
fund,  depreciation,  renewals,  &c.,  the  net  result  was  a  deficit  of  £5,203 
(compared  with  a  profit  of  £6,837).  Passengers  carried  were  48,856,688 
(42,218,849)  and  car  miles  run  2,440,087  (2,215,795).  Revenue  was 
16.69d.  (15-26d.)  and  working  expenses  were  13-95d.  (ll-75d.)  per  car 
mile. nid    «d  .« 

An  official  inquiry  was  held  at  Newcastle-on-Tyne  on  Tuesday  and 
Wednesday  by  Major  Hall,  R.E.,  into  the  speed  and  over  croweing 
of  tramcars.  The  Inspector  made  a  tour  of  various  routes.  The  object 
of  the  investigation  is  said  to  be  the  desirability  of  adopting  a  uniform 
rate  of  speed,  especially  in  the  more  congested  areas,  and  to  eliminate  the 
practice  of  overcrowding.  The  sj^eed  of  the  Newcastle  tramcars  varies 
from  4  miles  an  hour  on  junctions  up  to  Hi  miles.  It  is  no  doubt  very 
desirable  to  get  rid  of  over.^rowding,  but  this  can  only  be  done  by  obtain- 
ing more  rolling  stock,  and  perhaps  to  some  extent  by  permitting  a  higher 
speed.  It  was  unnecessary  to  go  to  Newcastle  to  get  evidence  of  over- 
crowding, for  plenty  of  bad  examples  of  it  can  be  seen  every  day  in 
London.  However,  we  hope  that  some  good  will  result  from  the  inquiry, 
and  that  it  will  lead  to  a  more  comfortable  tramway  service. 

Telegraph  and  Telephone  Notes. 

It  is  reported  that  Telephone  Communication  will  be  established 
shortly  between  Cuba  and  the  United  States,  Cuba  and  Porto  Rico 
and  between  Cuba  and  South  America. 

According  to  "  The  Times,"  the  Postmaster-General  has  decided  to 
equip  an  experimental  Automatic  Telephone  Exchange,  of  the 
Western  Electric  Company's  panel  type,  in  London.  The  necessary 
equipment  from  the  U.S.A  will  not  be  available  before  next  s{)ring,  and 
it  will  be  some  months  before  the  trial  can  be  made.  Naturally,  like  a 
Government  Department  jjrogress  will  be  made  in  a  leisurely  way. 

The  Admiiulty  recently  revised  the  Regulations  Governing  Ap- 
pointments to  Naval  Wireless  Stations,  and  they  have  now  directed 
that  the  conimaiiding  olficers  at  19  stations  abroad,  together  with  the 
chief  petty  olficer  telegraphists  and  petty  olficer  tclegrapliists,  are  to 
undergo  a  sjH>cial  course  in  the  type  of  apparatus  fitted  at  oversea 
wireless  stations  before  proceeding  abroad.  This  course  will  be  taken 
at  the  Signal  School  Portsmouth.  All  commissioned  offiv\»rs  who  are 
appointed  a,s  commanding  olficers  of  wireless  stations  abroat'  are  also  to 
undergo  a  s]K>cial  <u)urHe  of  instruction  in  oil  engines. 

We  learn  trom  "  The  Times  "  Trade  Su])plement  that  the  International 
Telephone  and  Telegia])h  Company,  which  is  a  merger  of  the  Cuban 
Telephone  and  the  Intercontinental  Tclci)h<me  and  Telegraph  Com- 
panies, hius  recently  been  organised  with  a  capital  of  .S2."),0(H),0()0  for 
EXTendiN(j  the  telegraph  service  between  Cuba  and  Central  and 
South  American  countries.  The  Cubini  Telephone  Company  has  placed 
orders  in  the  United  States  for  thousands  of  now  telephones  for  installa- 
tion in  Habana,  the  existing  exchange  not  having  ke])t  pace  with  the 
growth  of  the  city.  Owing  to  heavy  tlenumds  in  tiie  States  for  telephone 
equipment  considerable  delay  has  been  caused  in  die  supply  of  material 
to  Cuba,  and  British  sujipliers  who  can  give  early  delivery  might,  it  is 
said,  have  an  opi)ortui.ity  of  iloing  good  business. 


Imperial  and  Foreign  Notes. 

The  new  electric  power  station  in  Bangalore  (India)  was  formally 
opened  on  July  20. 

Electric  supply  is  to  be  given  in  Manly  (N.S. W.)  from  Sydney  Council's 
power  house. 

Schemes  for  electricity  supply  in  Beaufort  (Victoria)  and  in  CaSino 
(N.S.W.)  are  under  consideration. 

The  question  of  establishing  electric  supply  works  is  also  under  con- 
sideration by  AvocA  (Victoria)  Council. 

Heytesbury  Shire  Council  is  considering  a  report  by  Mr.  G.  W.  Stev,  art 
on  electricity  supply  for  Cobden  (Victoria). 

Longford  (Tasmania)  Council  is  considering  a  proposal  for  erecting 
for  hydro-electric  works.     At  present  a  suction  gas  plant  is  used. 

Auckland  (N.Z.)  Corporation  intend  to  increase  the  capacity  of  their 
electric  generating  plant  by  12,000  kw.,  and  the  charges  for  current  are 
to  be  increased. 

The  municipalities  of  the  Huon  (Tasmania)  district  have  asked  the 
Government  hydro-electric  department  to  provide-  a  supply  of  electrical 
energy  for  the  district 

WoLLONGONG  (N.S.W.)  Couucil  has  received  permission  to  borrow 
£11,000  for  electric  supply  works.  Energy  will  be  taken  in  bulk  from 
the  power  house  of  the  Public  Works  Department. 

A  report  is  being  prepared  upon  the  practicability  of  using  the  tidal 
flow  of  the  River  Tamar  for  the  generation  of  electricity  required  by 
manufacturers  in  the  Bell  Bay'  District  of  Tasmania. 

Oxley  Shire  Council  recently  decided  to  ascertain  the  opinion  of 
municipalities  in  Victoria  in  regard  to  an  invitation  to  the  Government 
to  take  up  the  Kiewa  hydro-electric  scheme,  or  to  allow  private  enterprise 
to  conduct  it.  A  deputation  will  wait  on  the  Premier  during  the  annual 
municipal  conference  in  October. 

In  a  Paper  on  "  A  Project  for  Providing  the  Punjab  with  a  Cheap 
Supply  of  Electric  Power,"  recently  read  before  the  Lahore  Engineering 
Congress,  Mr.  F.  L.  Milne  stated  that  the  electric  plant  installed  in  India 
was  only  0-742  watts  per  head  of  pojjulation,  compared  with  33  watts  in 
the  British  Isles,  148  in  Canada,  61-8  in  Australia  and  56-9  in  South 
Africa.  India  had  not  the  same  incentive  as  other  countries  to  exploit 
the  water  power  available,  because  her  industry  was  mainly  agricultural, 
labour  rates  were  low  and  her  people  had  few  wants.  Two  schemes 
were  dealt  with  in  the  Paper,  viz.,  the  Bhahra  Dam  on  the  Sutlej  and 
the  Upper  Bari  Doab  on  the  Ravi  river.  From  the  former  60,000  kw. 
could  be  obtained  at  a  cost  of  R.  313  per  kilowatt,  and  from  the  latter 
10,000  kw.  at  R.  716  per  kilowatt.  As  the  Sutlej  project  was  much 
cheaper  and  more  favourable  than  the  other  it  should  be  taken  in  hand 
first  and  developed  for  an  output  of  10,000  kw.  He  thought  water 
power  in  the  country  should  be  nationalised  and  made  a  monopoly  under 
a  single  control. 

As  we  announced  in  our  issue  of  the  3rd  inst.,  the  English  Electric 
Company  has  secured  an  important  contract  for  electrifying  the 
Art^.ur's  Pass  Section  of  the  Midland  Railway  of  New^  Ze.u,and. 
In  a  cable  to  the  Department  of  Overseas  Trade  H.M.  Trade  Commissioner 
at  Wellington  states  that  the  contract  was  obtained  on  the  merits  of  the 
tender  in  the  face  of  strong  American  competition.  The  .section  is  the 
first  to  be  converted  to  electric  traction,  and  forms  the  ct)nnecting  link 
between  the  Government  railway  system  of  the  east  and  west  coasts 
of  the  South  Island.  On  the  section  there  is  a  tunnel  over  five  miles 
long  with  three  steel  bridges.  A  great  portion  of  the  line  is  on  a  grade  of 
1  to  33,  and  the  summit  is  about  2,400  ft.  above  the  sea  level.  The 
contract  includes  the  provision  of  the  power  plajit,  the  tunnel  lighting 
installation,  th(>  overhead  transmission  line,  rolling  stock,  &c.  The 
system  to  be  used  is  1,500  volts  direct -current  overhead  contact.  The 
power  house  will  be  at  Otira  station  which  is  1,260  ft.  above  sea  level,  and 
the  power  will  l)e  generated  bj'  gearecf  turbine  direct-current  sets.  The 
boilers,  it  is  jjroposed,  should  be  operated  on  dust  fuel  in  order  to  utilise 
the  product  of  a  number  of  local  coal  mines  at  which  coal  is  raist>d.  which 
is  too  fine  for  ordinary  consumption. 

The  Governor-General  of  Algeria  has  appointed  a  Commission  to 
examine  the  jwssibility  of  adopting  electric  tp.aition  on  the  existing 
RAILWAYS,  and  for  inv?stigating  a  scheme  for  the  sup]>ly  of  electrical 
energy  for  industry  and  agriculture.  The  investigation  will  include  the 
possibility  of  utilizing  the  falls  of  Oued-Agroum  for  providing  energy  for 
an  electric  line  between  S.-tif  and  Bouge. 

The  Cie  (Jenerale  de  Telegraphic  sans  Fil,  Paris,  has  claimed  the 
German  Wireless  Station  at  Eilvese.  Hanover,  on  the  ground  that 
the  Hochfrequcnz  .Maschinen  Gesellschaft.  of  Berlin,  in  1912.  sold 
Prof.  (Joldschuudt'.s  foreign  patents  to  a  French  group,  and  ceded  it 
the  right  to  take  over  the  Eilvese  winMess  station  by  Dec.  31.  1914. 
Owing  to  the  war  the  French  company  was  unable  to  exercise  this  right 
by  the  date  mimed,  but,  relying  on  the  terms  of  the  Peace  Treaty,  the 
French  (Government  has  informed  the  German  Government  that  the 
agreement  in  (jut'stion  has  now  come  into  force.  As  we  go  to  press  we 
learn  that  the  Fn-nch  Company  has  a<-cei>ted  3.(HH>.000  marks  for  its 
claim. 

In  a  circular  recently  addn^ssed  by  the  directors  of  the  ElektrobaNK, 
of  Zurich,  to  the  bondholders  (outstanding  about  100  millions)  and 
shareluildcrs.  they  are  asked  to  agn>e  to  the  transformation  of  their 
securities  into  6  per  cent,  preference  shan>s  of  the  same  nominal  value. 
The  existing  share  e!>]ntal  of  75  millions  will  lx>  written  down  to  18-75 
millions  ordinary  shanks,  in  order  to  cover  the  German  and  Italian 
currency  los.ses  amounting  to  at  least  56  millions.     The  invesiments  of 
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»the  Elcktrobank  (Fianque  pour  dos  Ent('ri)rise8  Electriques)   are  chiefly 
>in  enterprises  controlled  by  A.K.CJ.,  of  Herlin. 

The   French   Law  authorising  the  establishment  of  a  high  tension 

ELECTRIC   TRANSMISSION    NETWORK   IN   THE   LIBERATED  REGIONS   has  nOW 

ibeen  promulgated.  From  our  contemporary,  "  La  Revue  General  de 
L'Electricite,"  we  learn  that  it  is  projMised  to  connect  the  big  existing 
or  projected  electricity  stations  in  the  Nord  and  Est  regions  by  means 

•of  120,000-volt  transmission  lines  for  the  ])urpose  of  mutual  aid.  Though 
the  Law  has  only  just  been  passed  work  has  been  proceeding  for  some 

rtime  and  has  made  substantial  progress.     In  the  HH9  budget  40,000,000 

.frs.  were  voted  and  in  the  1920  budget  70,000,000  frs.  have  been  appro- 
priated, and  the  total  cost  is  estimated  at  i:ir),000,000  frs.  The  work  is 
being  carried  out  according  to  the  degree  of  urgency,  and  in  the  first 

instance  the  following  (among  others)  places  will  be  connected  :  Pont-;i- 
Vendin,  Douai,  Valenciennes,  Lille,  Cambrai,  Jeumont,  Laon,  Reims, 
Epernay,  Verdun,  Longwy,  Bciey,  Nanc^y  and  Chambray  ;  then  a  line 
will  be  erected  between  Paris,  Saint  Just,  Arras  and  Pont-a-Vendin, 

-and  a  big  generating  station  will  be  erected  at  Hirson  (Aisne).  It  is 
thought  that  the  Paris  transmission  line  will  be  found  useful  in  case  of 

■strikes  and  in  other  emergencies. 

Miscellaneous. 

We  are  informed  that  the  Patent  Offk  e  Library  is  now  open  to  the 
public  daily,  except  on  Sundays,  Good  Friday,  Christmas  Day,  Whitsun 
Eve  and  Bank  Holidays.  On  and  after  the  1st  inst.  the  hours  of  open- 
->ing  will  be  from  10  a.m.  to  9  p.m. 

Owing  to  a  fire  at  the  South  signal-box  at  Crewe  station  on  Friday 
.last  considerable  damage  was  done  to  the  electrical  plant,  with  the  result 
that  365  signals,  covering  all  trains  entering  Crewe  Station,  were  put 
out  of  action,  and  the  points  could  not  be  moved.  The  whole  of  the 
telephonic  and  telegraphic  installation  was  also  destroyed. 

Notice  is  given  that  Christopher  Hage,  the  British  &  Overseas  En- 
.gineering "Syndicate,  Ltd.,  and  the  Paulsen  Wireless  Telegraph  Company, 
Ltd.,  have  applied  for  an  extension  of  the  term  of  Letters  Patent, 
No.  15,999  of  1903,  for  "  Production  of  Alternating  Currents,"  granted 
to  Valdemar  Poulsen,  and  on  the  20th  jirox.  the  High  Court  will  be  asked 
!to  fix  a  day  for  hearing  the  application. 

The  fourth  International  Commercial  Motor  Exhibition  will  be 
held  at  Olympia  from  Oct.  15  to  23.  The  exhibition  is  organised  by  the 
Society  of  Motor  Manufacturers  and  Traders,  Ltd., and  will  be  the  largest 
of  its  kind.  It  is  estimated  that  400  veliiclcs  of  all  types  will  be  shown, 
.and  the  exhibits  will  reveal  the  great  advance  made  in  an  industry  which 
has  become  one  of  the  main  arteries  of  industrial  life.  Developments 
in  steam  and  electricity  as  propelling  forces  will  surprise  many  super- 
ficial observers,  who  have  taken  for  granted  petrol  to  be  the  only  motive 
)power.  Pneumatic  tyres,  specially  designed  for  industrial  vehicles, 
will  be  exhibited  for  the  first  time. 

The  first  annual  sports  meeting  (under  A.A.A.  Rules)  of  Fuller's 
United  Social  &  Athletic  Association  was  held  on  Sept.  4  at  Good- 
mayes.  About  1,500  were  present.  The  programme  contained  open, 
-closed  and  invitation  events,  and  provision  was  made  for  the  ladies  and 
young  people.  Inter-departmental  events  were  keenly  contested. 
-Among  visiting  competitors  were  teams  from  the  Sterling  Telephone 
■Company,  the  Hart  Accumulator  Company,  and  the  Roneo  Company. 
Prizes  were  distributed  by  Mrs.  G.  A.  Fuller,  and  several  of  the  directors, 
including  Messrs.  G.  A.  and  L.  Fuller  and  Mr.  Gordon,  were  present.  A 
pleasant  and  successful  afternoon  was  sjjcnt,  and  the  Association  hopes 
that  this  will  be  the  first  of  many  similar  events. 

On  the  6th  inst.  the  employees  of  Messrs.  J.  H.  Holmes  &  Company, 
electrical  engineers,  in  order  to  commemorate  the  approaching  wedding 
of  Mr.  Oliver  Holmes  to  Miss  M.  Cromjitou,  presented  a  silver  salver 
together  with  a  set  of  fruit  knives  and  folks  to  Mr.  Holmes,  and  a  pair 
of  silver  flower  vases  to  Miss  Crompton.  The  presentation  was  made 
by  Mr.  R.  Robinson  who  referred  to  the  friendly  relationship  existing 
Jbetween  employers  and  employees.  Mr.  Alfred  Holmes  said  he  looked 
upon  many  members  of  the  staft"  as  close  personal  friends,  and  his  two 
sons  in  the  business  did  likewise.  Personal  harmony  was  of  great  im- 
portance at  the  present  time,  and  he  urged  them,  if  at  any  time  they 
•should  have  a  grievance  to  come  to  him  and  talk  it  over. 

More  than  400  firms  who  are  directly  affiliated  with  the  trades  repre- 
sented will  participate. in  the  ShiPBriLDiNc.  Engineering  and  Elec- 
trical Exhibition  which  opens  in  Kelvin  Hall,  Glasgow,  on  Nov.  8, 
and  continues  until  Dec.  4.  About  25,000  invitations  have  been  sent 
to  foreign  buj'ers,  and  all  buyers  who  attend  the  exhibition  will  be 
specially  entertained  by  the  Corporation.  At  present  everything  points 
to  the  fact  that  the  exhibition  will  be  a  huge  success.  Mr.  James  M. 
Freer,  the  General  Manager,  announces  that  all  the  available  floor  space 
has  been  taken,  and  jiidging  from  the  enquiries  received,  as  much  floor 
space  again  could  have  been  utilised.  A  special  cinema  hall,  with  a 
seating  capacity  of  2,500,  has  been  provided  and  educational  films  will 
•be  shown  daily. 

The  annual  G  arden' Party  and.  Spokts  Meeotng  of  the  Elliott  Social 
Association,  in  connection  with  Messrs.  Elliott  Brothers  (London),  Ltd., 
was  held  on  Colfe's  Grammar  School  Ground  at  Eltham  Green  on  the 
4th  inst.,  when  about  700  members  and  friends  spent  an  enjoyable 
time.  The  representatives  of  the  company  inoluded  Mr,  W.  O.  Smith 
{President  E.S.A.),  Sir  Keith  Elphinstone,"  K.B.E.,  and  Messrs.  L.  W. 
-and  R.  0.  Smith,  with  their  wives  and  friends.  Lady  Elphinstone,  who 
^opened  the ,  proceedings  with  a  happy  speech,  Avas  jjresented  with  a 


bouquet  of  pink  camationi).  There  were  23  events  in  the  sports  pro- 
gramme, including  running  and  walking  races,  inter-departmental 
tug-of-war  (ladies  and  gents),  slow  cycle  and  obstacle  races,  Ac.  Messrs 
Siemens  Brothers  of  VVoolwich  sent  a  iug-of-war  team  to  compete  with 
Elliott's,  and  after  a  struggle  the  latter  team  won.  Music  and  various 
entertainments  were  provided.  Sweets,  cigarettes,  ices,  fruit  and 
mineral  waters  were  obtainable  at  a  stall  in  charge  of  ladies  from  Century 
Works,  and  teas  were  provided  in  marquees  from  4.3<J  and  onwards. 
The  prizes,  which  numb<;red  67,  were  given  by  the  directors  of  Me^rs. 
Ell'ott  Brothers,  and  distributed  by  Mrs.  R.  O.  Smith,  who  was  pre- 
sented with  a  bouquet  of  pink  carnations.  After  the  prize  distribution 
dancing  was  indulged  in  till  9  p.m 

Imports. — The  following  are  official  values  of  electrical  machinerjr^ 
material  and  apparatus  imported  into  this  country  ((t)  during  July,  1920 
and  (b)  the  aggregate  figures  from  Jan.  I  to  July  3J,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919  :  — 

Electrical  machinery,  (n)  £95,240  (increase  £4,527),  ib)  £594,270  (in- 
crease £215,498)  ;  telegraph  and  telephone  cables,  submarine  (a)  nil,  (b) 
£50  (increase  £50)  ;  other  than  submarine,  («)  £545  (decrease  £47), 
(6)  £4,178  (decrease  £4,267)  ;  telegraph  and  telephone  apparatus,  (a) 
£15,807  (decrease  £19,432),  (6)  £85,817  (decrease  £85,022) ;  other  elec- 
trical wires  and  cables,  rubber  insulated,  (a)  £.300  (decrease  £258), 
(6)  £11,404  (increase  £7,880);  with  other  insulations,  («)  £16,947  (in- 
crease £15,523),  (6)  £62,729  (increase  £52,.302) ;  carbons  ,('J)  £8,967 
(increase  £5,854),  (b)  £69,272  (increase  £.52,075)  ;  glow  lamps',  (i)  £5,247 
(decrease  £1,.349),  (h)  £24,600  (decrease  £187,292)  ;  arc  lamps  and  electric 
searchlights,  (a)  £841  (increase  £813),  (6)  £3,681  (increase  £3,6.53) ;  parts 
of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £378  (derease 
£7,689),  (6)  £6,979  (decrease  £37,692) ;  batteries,  (a)  £8,719  (increase 
£6,449),  (b)  £41,487  (increase  £13,837);  meters  and  measuring  instru- 
ments, (a)  £9,7(i9  (increase  £6,490),  (h)  £46,641  (increase  £24,107); 
switchboards,  (n)  £100  (increase  £42),  (6)  £1,093  (increase  £79) ;_  dec- 
trical  goods  and  apparatus  unenumerated,  {fi)  £74,638  (increase  £.3.5,573), 
(6)  £378,795  (increase  £130,.580).  Total  of  electrical  machinery,  material 
and  apparatus  other  than  uninsulated  wire,  (a)  £237,498  (increase 
£46,496),  (6)  £1,330,996  (increase  £185,788). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  July,  1920,  and  (6)  from  Jan.  1  to  July  31,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919,  were  as  follows  :  — 

Electrical  machinery,  (a)  £201,962  (increase  £4,739),  (6)  £1,161,128 
(increase  £314,810)  ;  including  railway  and  tramway  motors,  («)  £2,983 
(increase  £34),  (b)  £22,294  (decrease  £5,528)  ;  other  generators  and 
motors,  {'I)  £114,203  (increase  £15,987),  (6)  £666,821  (increase  £208,896) ; 
and  electrical  machinery  unenumerated,  («)  £84,776  (decrease  £11,282), 
(b)  £472,013  (increase  £111,442)  ;  telegraph  and  telephone  cables,  sub- 
marine, {(I)  £44,039  (decrease  £63,226),  (6)  £1,081,240  (increase  £731.912) ; 
other  than  submarine,  (a)  £86,218  (increase  £58,236),  (6)  £578.537  (_in- 
crease  £375,296);  telegraph  and  telephone  apparatus,  (a)  £109,713 
(increase  £76,481),  (b)  £665,862  (increase  £476.001);  other  electrical 
wires  and  cables,  rubber  insulated,  (a)  £176,586  (increase  £88,134), 
(b)  £924,218  (increase  £547,275);  with  other  insulation,  («)  £209,502 
(increase  £103,089),  (6)  £1.217.315  (increase  £785,935);  carbons,  (<i) 
£16,933  (increase  £15,336),  (6)  £68,569  (increase  £63.535) ;  glow  lamps, 
(a)  £28,045  (increase  £1C,053),  (6)  £131,131  (increase  £46,511) ;  arc  lamps 
and  searchlights,  («)  £3,334  (increase  £3,105),  (b)  £12,307  (increase 
£5,526)  ;  parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a) 
£2,551  (increase  £2,348),  (6)  £7.946  (increase  £432) ;  batteries.  (»)  £60.351 
(increase  £35,349),  (6)  £'283.916  (increase  £17,489)  ;  meters  and  measuring 
instruments,  («)  £34,001  (increase  £14.694).  (6)  £219.160  (increase 
£104,128);  switchboards,  (a)  £7,656  (decrease  £1.553).  (b)  £51.711  (in- 
crease £25,497)  ;  electrical  goods  and  apparatus  unenumerated,  (a) 
£185,907  (increase  £92,972),  (b)  £969.054  (increase  £344.691).  Total  of 
electrical  machinerv,  material  and  apparatus,  other  than  uninsiilated 
wire,  (a)  £965,699  (increase  £434,287),(6)  £7,371,094  (increase  £3,8aS,040) 

Business  Items,  &c. 

The  new  addrcis  of  the  Iron  and  '  oal  Tnides  Review"  is  Bessemer 
House,  Adolphi,  Strand,  W.C.  2. 

Messrs.  Oscar  A.  Cox  &  Company,  Brazilian  mercahnts.  have  removed 
to  Winchester  House.  Old  Broad-street,  E.C.  2.  Telephone  :  London 
Wall  168<>. 

The  \Veston  Electric  Company.  Ltd.,  have  appointed  as  their  sole 
agents  for  Portugal  the  Empre'za  Electrica  Lusitana.  Ltd..  Rua  da 
Conceicao  153.  1"  Lisbon,  and  Rua  Ferreira  Borges  14,  1",  Oporto. 

Claud  Pollard  and  Elsie  Ingham  (trading  as  the  Premier  Electrical 
Engineering  Company),  19,  Bull  Close-lane.  Halifax,  have  dissolved 
partnership.  Debts  by  Elsie  Ingham,  who  continues  the  business  under 
the  same  name  as  hitherto. 

Owinu  to  continual  expansion,  the  Cambridge  &  Paul  Instrument 
Company,  Ltd.,  have  found  it  necessary  to  centralise  their  business 
organisation  in-  London,  and  they  have  established  head  offices  and 
showrooms  at  45.  (^.rosvenor-place.'S.W.l.  (Telephone  :  Victoria  7640). 
The  showrooms,  which  are  conveniently  situated,  will  contain  a  wide  and 
varied  selection  of  instruments,  both  sVientific  and  industrial,  and  users 
of  suoh  will  be  w»>lcomed  at  anv  time  during  business  hours.  A  per- 
manent exhibition  of  this  nature  "will  make  a  wide  appeal ;  it  will  enable 
the  company  to  place  the  fullest  information  befon?  the  foreign  \nsitor 
on  a  tour  of  inspection,  as  well  as  prospective  buyers  in  this  country, 
thus  enabling  them  to  inspect  the  particular  apparatus  in  which  they 
mav  bo  interested  before  making  a  decision. 
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Gatalo^nes,  Price  Lists,  &c, 

A  new  catalogue  and  price  list  of  British-made  toolS,  including 
stocks,  dies,  taps,  drilling  machines,  &c.,  has  been  issued  by  Messrs. 
Iva  Miller  &  Company,  Ltd.,  92-i,  Paul-street,  Finsbury,  E.G.  2. 

Messrs.  Hindle,  Son  &  Company,  of  Haslingden,  have  issued  a 
pamphlet  giving  particulars  of  the  Hindle  Electric  Baling  Press, 
which  was  described  in  a  recent  issue  of  this  Journal.  Though  four 
standard  types  of  press  are  referred  to  the  firm  are  prepared  to  supply 
electric  presses  to  meet  special  requirements. 

A  useful  brochure  on  Diesel  and  Semi-Diesel  Engines,  with  parti' 
cular  reference  to  these  prime  movers,  has  been  issued  by  Prices'  Com- 
pany, Ltd.,  of  Battersea.  It  is  written  mainly  from  an  historical  stand- 
point, and  it  should  prove  of  considerable  interest  to  engineers  and 
others  concerned  with  the  working  of  Diesels  and  large  oil  engines.  There 
is  a  limited  number  of  copies,  and  readers  who  desire  one  should  apply 
to  the  company. 

A  number  of  new  price  lists  have  been  issued  by  Messrs.  Matthews  & 
Yates,  Ltd.,  of  Swinton.  List  No.  22/4  gives  a  specification  and 
No.  22 /.5  is  a  temporary  price  sheet  of  Cyclone  d.-c.  motors  for  continuous 
running.  The  motors  are  of  the  enclosed  ventilated  type  and  the  range 
of  brake  horse-power  and  speeds  has  been  re-arranged.  List  No.  131 
is  a  description  of  a  compact  and  adaptable  unit  heater  for  engineering 
and  other  works  and  is  very  suitable  for  temporary  heating  ;  while 
No.  129  describes  the  company's  hot  air  blast  bottle  dry  apparatus  for 
manufacturing  chemists,  &c. 

A  revised  edition  of  a  well-illustrated  pamphlet  of  20  pages  on  the 
Siemens  Quenched  Spark  System  of  wireless  telegraphy  for  ships  has 
just  been  issued  bj'  Messrs.  Siemens  Bros.  &  Company,  Ltd.  The  essential 
requirements  for  a  ship  station  are  compactness  of  apparatus,  simplicity 
of  operation  and  robustness,  combined  with  sensibility,  and  it  is  claimed 
thp.t  these  are  fulfilled  by  the  company's  standard  spark  sets.  The 
pamphlet  sets  out  the  advantages  of  the  system,  and  gives  lists  of  British 
ships  and  other  stations  equipped  with  quenched  spark  apparatus, 
together  with  descriptions  of  standard  spark  sets  for  use  on  board  ship,  &c. 
The  economical  use  of  a  commodity  such  as  water,  gas  or  oil,  depends 
upon  the  accuracy  with  which  it  can  be  measured,  and  the  British 
Thomson-Houston  Company,  Ltd.,  announce  that  they  have  developed 
a  FLOW  METER  which,  without  the  use  of  weighing  tanks,  scales  or  other 
apparatus,  will  determine  accurately  the  amount  of  steam,  air  or  fluid 
flowing  in  a  system  of  piping  or  closed  conduits  of  any  diameter  and  under 
any  conditions  of  jjressure  or  temperature  met  with  in  commercial 
practice.  In  an  illustrated  descriptive  list  recently  issued  by  the  com- 
pany particulars  of  the  construction  and  general  principles  of  the  B.T.-H. 
flow  meters  are  given.     The  meters  are  covered  by  a  patent. 

A  new  catalogue  of  electric  cables  and  wires  has  been  issued  by  the 
Sun  Electrical  Company,  Ltd.,  of  118-120,  Charing  Cross-road,  W.C.2. 
The  publication  is  of  a  convenient  size,  and  includes  all  the  cables  and 
wires  customarily  used  by  the  trade  for  lighting  and  power  work.  It 
gives  the  price  per  yard  of  all  cables  on  the  usual  basis,  and  also  com- 
parative tables  of  the  old  and  new  standards  for  cables  and  flexible  wires 
equivalent.  The  current-carrying  capacity  of  all  cables  at  both  I.E.E. 
standard  and  at  1,000  amperes  per  square  inch  specifications  of  the 
various  grades  of  cable,  and  other  useful  information  are  added.  Copies 
will  be  sent  to  contractors  and  other  interested  parties. 

For  the  purpose  of  developing  their  export  trade  many  firms  have  had 
their  catalogues  translated  into  French,  Spanish  and  Portuguese.  Messrs. 
Ferranti,  Ltd.,  have  far  outstripped  these  in  enterprise  for  they  have 
prepared  and  circulated  a  set  of  abbreviated  catalogues  in  seven 
languages — in  English,  French,  Italian,  Spanish,  Portuguese  and  Dutch, 
and  one  covers  the  Scandinavian  countries.  The  catalogue,  which  is 
well  printed  and  illustrated,  is  confined  to  the  finn's  three  main  lines, 
viz.,  house  service  meters,  switchboa-d  instruments  and  static  transfor- 
mers. Ferranti  manufactures  arc  known  far  and  wide  for  their  excel- 
lence, and  we  have  no  doubt  that  good  resrlLs  will  ensue  from  their 
extensive  propaganda  work. 

The  first  section  of  ths  new  catalogue  of  Messrs.  Hyatt,  Ltd.,  24, 
Devonshire-street,  London.  W.  1.  deals  with  the  applications  of  the  Hya^T 
holler  bearings,  a  full  (lcscrii)tion  is  given  of  the  construction  of  the 
Hyatt  bearing  together  with  the  dimensions  of  standard  fittings,  sizes, 
and  capacities.  There  are  a  number  of  photographic  reproductions 
and  illustrations,  including  illustrations  of  a  few  of  the  many  a])plica- 
tions  of  the  Hyatt  bearing.  The  cast  of  power  in  a  modern  factory  is  an 
important  item  and  every  effort  should  be  made  to  eliminate  all  sources 
of  power  loss.  It  is  elainu-d  that  not  only  has  the  use  of  roller  hearings 
resulted  in  enorniovis  savings  in  fuel,  oil  and  labour,  but,  with  the  right 
type  of  bearing,  the  reliability  of  line  shafting  is  consi<!  >rably  increased 

Bankruptcies  and  Liquidations. 

An  application  for  the  discharge  of  Geo.  Edward  Bonner,  electrical 
agent,  lOo,  Fox-lane,  Palmer's  (<reen,  Middlesex,  will  be  heard  on 
Oct.  22  at  the  (^ourt  House,  l'p])er  Edmonton. 

Claims  against  Win.  T.  Smith,  electrical  and  mechanical  engineer, 
Victoria-street,  and  (iO,  Hampton-street,  liolton,  are  to  be  sent  by 
Sept.  25  to  Mr.  G.  J.  (iihson,  Ollicial  Keceiver,  Byrom-street,  Manchester. 

A  scheme  has  been  sanctioned  for  the  pavment  of  5s.  in  the  £  to  the 
unsecured  creditors  of  Wni.  Thos  Smith,  electrical  and  mechanical 
engineer,  Victoria-street  and  (iO.  Hami)den-street,  Bolton,  after  ])ayment 
of  fees,  costs  and  i)referential  debts,  and  the  receiving  order  Invs  been 
discharged. 


Tenders  Invited  and  Accepted. 

Cardiff  Corporation  want  tenders  for  electrical  installation  work  in^ 
788  cottages  at  Mynachdy.   Specifications  from  City  Electrical  Engineer. 
Nuneaton  Corporation  want  tenders  by  Sept.  20  for  h.  and  l.t.  switch- 
gear,  connecting  cables  and  accessories.     Specifications  from  the  Borough 
Electrical  Engineer. 

The  Metropolitan  Asylums  Board  require  tenders  by  2. .30  p.m., 
Sept.   29,  for  extensions  of  telephone  installation  at  Grove  Hospital,. 
Tooting  Graveney,  S.W.I 7. 

Kensington  (London)  Guardians  require  tenders  for  six  months' 
supply  of  electric  fittings  and  lamps,  engineers"  fittings,  &c.  Forms  of 
tender  from  the  Clerk,  Marloes-road,  London,  W.8. 

Tenders  are  invited  (by  Sept.  20)  for  steam,  exhaust,  circulating  water - 
and  other  pipes  work  at  Ipswich  Corporation  electricity  works.  Speci- 
fications from  Mr.  F.  Ayton,  chief  engineer  and  manager. 

London  County  Council  invite  tenders  (by  4  p.m.  Sept.  20)  for  supply 
of  1,500  tons  of  mild  steel  conductor  rails  of  plain  tee  section.  Forms  of 
tender  from  the  Chief  Engineer,  County  Hall,  Spring  Gardens,  S.W. 

Southampton  Guardians  want  tenders  by  Sept.  20  for  wiring,  &c.,  in 
the  proposed  Children's  Homes  at  Shirley.  Specifications,  &c.,  from. 
Messrs.  Gutteridge  &  Gutteridge,  9,  Portland-street,  Southampton.. 
The  time  limit  for  the  receipts  of  applications  invited  by  the  Govern- 
ment of  the  Uganda  Protectorate  for  a  concession  of  a  portion  of  the 
Ripon  Falls  of  the  Nile  has  been  extended  to  Feb.  19,  1921. 

Bradford  Corporation  require  tenders  for  electric  wiring  in  connection, 
with  housing  schemes.  Particulars  from  the  City  Architect,  Town  Hall, 
Bradford. 

Lincoln  CoriJoration  require  tenders  by  11  a.m.  Oct.  8  for  spray 
cooling  plant.  Specifications,  &c.,  from  Messrs.  Preece,  Cardew  &, 
Rider,  8,  Queen  Anne's-gate,  Westminster,  S.W.I. 

St.  Helens  Corjioration  require  tenders  by  Sept.  30  for  a  natural- 
draught  cooling  tower  for  the  electricity  department.  Specification, 
from  Mr.  B.  T.  Hawkins,  borough  electrical  engineer. 

Littleborough  Urban  Council  want  tenders  by  Sept.  22  for  two- 
700  k.v.a.,  three  500  k.v.a.,  and  two  180/200  k.v.a.  transformers,  with 
e.h.t.  switchgear  and  cable  connections.  Particulars  from  Mr.  W.  C.  C. 
Hawtayne,  9,  Queen  Street-place,  London,  E.C.4. 

Tenders  are  required  by  Perth  Corporation  by  Sept.  22  for  the  electric- 
lighting  work  in  connection  with  the  adaptation  of  premises  in  King 
Edward-street,  Perth,  for  a  fire  brigade  station.  Schedules,  &c.,  from 
Messrs.  Smart  &  Stewart,  42,  Tay-street,  Perth. 

Kilmarnock  District  Council  of  Ayr  County  Council  require  tenders- 
for  electric  lighting  work  in  50  houses  at  Bogend,  Dimdonald,  Fenwick, 
&c.     Firms  wishing  to  tender  should  apply  to  Mr.  T.  C.  Stewart,  Clydes- 
dale Bank-chambers,  Kilmarnock. 

The  South  African  Railways  &  Harbours  Department,  Johannes-- 
burg,  require  tenders  by  Oct.  25  for  metal  filament  lamps  for  train 
lighting.  Specifications  may  be  seen  at  the  Department  of  Overseas 
Trade,  73,  Basinghall-street,  London,  E.C.2. 

The  Victorian  Railway^  Commissioners  require  tenders  by  Oct.  27 
for  the  supply  of  an  electric  travelling  crane  with  buffing  jib  (contract 
29,090).  SiJccification,  &c.,  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  Westminster,  S.W.I. 

Sheffield  Electric  Supply  Committee  require  tenders  (by  Oct.  12)  for 
the  supply  of  two  10,000  kw.  steam  turbines,  condensing  plant,  pipe  work, 
&c.,  alternators  and  exciters.  Specifications  from  the  general  manager 
and  engineer,  Mr.  S.  E.  Fedden,  Commercial-street,  Sheffield. 

Tenders  are  invited  for  six  months'  supply  of  electrical  fittings,  &c.,. 
to  the  Midlothi.\n  and  Peebles  District  A.-^ylum.  Rosslynlee.    Forms 
of  tender  from  the  Clerk,  19,  Heriot-row,  Edinburgh,  to  whom  tenders 
by  Oct.  2. 

Manchester  Electricity  Committee  invite  tenders  (by  Oct.  8)  for  the- 
supply  of  five  8,500  k.v.a.  three-phase  transformers  and  fans.  &e.,  and 
also  throe  (5,000  k.v.a.  three-phase  transformers  and  fans.  &c.  Specifica- 
tions from  the  secretary  (Mr.  F.  E.  Hughes),  Town  Hall,  and  further- 
particulars  may  be  obtained  from  the  chief  engineer  and  manager  (Mr, 
S.  L.  Pearce),  bicUinson-street,  Manchester. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  the- 
following  telegraph  and  teleiilione  material  to  the  Australian  Common-- 
wealth  Postma«ter-Generars  Department  :  Instruments  and  jiarts 
(schedule  499)  for  Queensland  (Oct.  (>)  :  telegrajih  and  telephone  instru- 
ments (schedr.les  54()  and  549)  (Oct.  20).  and  telephone  instruments 
(schedule  548)  (Nov.  3)  for  S.  Australia.  Tender  forms  from  the  office 
of  the  High  Con\missioner,  400,  Australia  House,  Strand,  London,  W.C.2. 

Market  Drayton  Urban  Council  have  accepted  the  tender  of  the  local 
electric  supply  company  for  stRH>t  lighting,  at  £4.  10s.  per  annum. 

York  Housing  Committee  has  accepted  the  tender  of  the  Corporation, 
electricity  department  for  wiring  the  dwellings  at  Tany  Hall,  at  £3,702. 

Hlackiurn  (iuardians  have  fun-epted  the  tender  of  Messrs.  C.  T- 
Briscoc  &  Sons  for  the  electric  lighting  of  the  Infirmary  at  £1,357  14s.  5d- 
On  Tuesday  Newport  (Mon.)  Corporation  accepted  the  tender  of 
Messrs.  Escher,  Wyss  &  Coinjiany  for  a  turbo  alternator.  There  was 
considerable  ojijiosition,  as  it  was  contended  that  the  contract  should, 
have  been  given  to  a  British  firm  who  jiaid  trade  union  rates  of  wages. 

In  reply,  it  was  stated  that  the  Swi.«s  tender  was  thousands  of  pounds 
cheajvr  tluin  any  other,  while  Mr.  F.  Quick,  a  Labour  Member,  said  the 
British  price  was  due  to  a  rinc  among  British  engineering  firms. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED! 

The  following  abstract  from  some  of  the  specificaiions  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W .C. 

Whenever  the  date  applied  for  differs  from  the  dale  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1918  Specifications. 

141  653  SiEMENS-ScHucKERTWERKE.     Energy-regu'.ating  arrangement  for  electric  cir- 
cuits.    (I3/6/I7.) 
148,582  EccLES  &  Jordan.     Ionic  relay.s.    (21/6/18.) 

1919  Sprci'^ications. 

125,068  Nobs.    Wooden  stakes,  posts,  poles  and  the  like  for  electrical  and  other  purposes 

(27/3/18.) 
147,243  Warburton.     System  of  control  for  maintaining  the  relative  speeds  of  a  number 

of  electric  motors.     (20/1/19.) 
147,247  Thompson.     Manufacture  of  carbon  electrodes.    (8/3/19.) 

The  firing  or  burning  of  the  electrode  is  effected  in  a  mufBe  or  the  like  without  the 
packing  materials  hitherto  employed,  the  electrode  being  subjected  during  the  firing 
or  burning  to  the  action  of  producer  gas. 

147.249  Austin  &  AoKiNs.     Electi  ic  cells  or  batteries.    (22/9/19.) 

147.250  Davey  &  Grehn.     Electric  coin-operating  bioscope.    (1/4/19.) 
147,252  Hesketh.     Thermionic  valves.     (5/4/19.) 

The  thermionic  flow/  between  the  filament  .-nd  the  sheath  of  a  thermionic  va.ve 
is  controlled  by  an  electric  field  transverse  to  the  electric  field  for  maintaining  such 
flow. 
147.264  Pearson  &  Johnson  &  Phillips.    Telephone  cables.    (9/4/19.) 

147.269  McKenzie,  Holland  &  Westinghouse  Power  Signal  Co.  &  Proud.     Electric 
signalling  and  indicating  apparatus.     (14/4/19.) 

147.270  Le  Chatemfr.     Electrodes  for  electric  welding.     (14/4/19.) 

147,293  B.T.-H.  Co.     (G.E.  Co.)     Electric  incandescent  lamp  and  similar  articles,  and 
methods  of  and  apparatus  for  manufacturing  the  same.     (17./4/19.) 
Relates  to  means  for  exhausting  an  electric  incandescent  lamp  bulb  or  other  sealed 
envelope  which  consists  in  joining  an  exhaust  tube  within  a  stem  tube  adapted  to 
be  sealed  into  the  envelope  and  forming  a  passage  through  the  joint  communicat- 
ing with  the  interior  of  the  envelope  and  the  exhaust  tube. 

147,303  Norton.     Electric  switches.     (22/4/19.) 

147,316  Moore,  Rivers.  BuRoEN  &  Hawes.     Electric  fuses.    (10/5/19.) 

147,320  Lea  h  Rer.     Electromafrnetic  wave  si^nallinr  system.     (24/.5/19.) 

147,338  Jacomps.     Electro-deposition  of  metals.     (23/12.19.) 

148.600  Brown.     Magneto-electric  generators.     (26/3/19.) 

148,605  Wood.     Electro-mechanical   propulsion   and   control   of   submersible   vessels. 
(15/4/19.) 

148,625  B.  T.-H.  Co.,  Whitcher  h  Taylor.    Protective  Gear  for  turbo-alternators. 
(26/4/19.) 

148,632  Round.      Transmitters    for    telephony.      (28/4/19.)      (Cognate    application, 
26,374/19.) 

148,645  Hyde.     Electrodes  for  use  in  electric  welding.    (1/5/19.) 

148,651  Tilling-Stevens,  Ltd.,  &  Silcock.     Electrical  resistance  controls  for  vehicles. 
(5/5/19.) 

148,655  Warburton.    (3ontrolling-means  for  controlling  a  series  of  electric  motors. 
(12/5/19.) 

148,659  Morris  &  Haviland.     Electrical  precipitation  of  particles  from  gases.   (15/5/19.) 

148,667  Johnson  &  Phillips  &  Porteous.     Manufacture  of  electric  cables  containing 
conductors  conveying  currents  in  parallel.    (23/5/19.) 

148,676  Snell.    Commutators  or  current  distributors  for  internal  combustion  engines. 
(17/6/19.) 

148.679  Crowther.     Electrical  transformers.     (27/6/19.) 

148.686  Foster.     Device  for  measuring  electrical  resistance.    (7/7/19.) 

148,691  Electrical  Improvements,  Ltd.,  &  Beard.     Electric  reactance  coils  or  trans- 
formers.   (25/7/19.) 

148,693  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  heating  devices,  and  methods  of  making  the 
same.)     (30/7/19.) 

148,695  Godfree.     Magneto-electric  generators  for  us«  in  connection  with  internal- 
combustion  engines.     (5/8/19.) 

148  700  Preston.     Electric  lampholders,  fitments  and  the  like. 

148,703  Jackson,  Mellersh-.    (Submarine  Signal  Co.)     Electro-magnetically-operated 
vibrators.    (25/9/19.) 

148,708  Western  Electric  Co.  &  Poi.inkowsky.     Machine  switching  telephone  ex- 
change systems.    (1/5/18.)     (Divided  application  on  7309/18.) 

148,712  Tweedie.     Portable  electric  lamps.     (5/11/19.) 
1920  Specifications. 

148,725  Imray.    (Bosch    Akt.-Ges.)    Terminal    connections    for   electric    conductors. 
(13/2/20.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 

March  23,  1920. 
8,497  Holland.     Electric  pocket  lamps,  &c. 
8.503  Barrow  &  Dayley.    Safety  globe  for  miners'  electric  lamps. 
8.518  Barrows.    Terminals  for  cables. 
8.526  Schattner.     Incandescent  lamps. 
8,563  B.T.-H.  Co.     (G.E.  Co.).     X-riy  apparatus. 
8,579  Allan  &  Engelbach.     Electric  heating  apparatus. 
8,587  Martinetto.    Voltage  regulation  of  transformers.    (21/2/19,  Italy.) 

March  24,  1920. 
8.625  Gabriel.    Portable  electric  lamps. 

8,657  Western  Electric  Co.     Amolifying  systems.    (28/3/19,  U.S.). 
8,662  Dennett.     Electric  motors. 
8,683  OuiLTER.    Thermionic  devices. 
8'^93  B.T.-H.  Co.    (G.  E.  Co.).    Condenser  systems. 

f '$?7  t'^'^'^'S  ^  Cyr  A.G.     Measuring  electric  current.     (25/3/19.  Switzerland.) 
8,711  ScoviLL  Mfg.  Co.    Automatic  control  mechanism  for  electric  furnaces.    (26/6/18, 

8.715  Park  Royal  Engineering  Works  &  Joyce.     Fuses. 
^1)1  Stock.    Production  of  metals  in  electric  furnace. 
8,829  Terry.     Electric  heaters. 

March  25,  1920. 
8,755  Davis,  Hudson  &  Co.  &  Hudson.     Electric  switches,  ceiling  roses,  8:c. 
8,768  Kay  &  Jennings     Telephones 

8,778  Renaudin  &  Burlat.     Magneto-electric  apparatus.    (26/3/19,  France.) 
|-780  Appleton.     Electric  lighting  on  motor  cycles.  ^  c. 
o'o^T  Holslag.     Electric  arc  welding  systems. 
f'fOl  Siemens  &  Co.  Geb.    Searchlights.    (1/8/17.  Ormany.) 
|'|06  Telephone  Mfg.  Co.  &  Palmer.    Selector  switches  for  telephones. 
8.807  B.T.-H.  Co.    (G.E.  Co.).     Protective  devices  for  electric  circuits  and  apparatus. 
2'™  Fredriksen.     Electric  fluid-heating  apparatus. 
8,833  Macrorie  &  Shearing.    Thermionic  valve  circuits  for  wireless  telegraphy  and 

telephony. 
„  „„  March  26,  1920. 

8,837.  Norton.    Switches. 
8.868  Young.    Motors  and  dynamos. 
8,878  Western  Electric  Co.     Electric  signalling  systems.    (14/11/14,  U.S.) 


8,886  Telephone  Mfg.  Co.  It  Palme."?.    Te'.ephones. 

8,897  Sykes  Interlocking  Sional  Co.  &  Tahraht.    Controlling  transmission  d  e]et> 

trical  impulses. 

8,914  Siemens  Schuckertwerke.    Alternating-current  machiMS.    (29/3/16,  U.S.) 

8,919  B.T.-H.  Co.  &  Carter.     Electric,  Ac,  locomotives. 

8,923  Cowper-Ccles.    Apparatus  for  manufacture  of  copper  cab'.e  tubes  by  electro- 
deposition. 

8,970  Coffield.     Electric  washing  machines.    (9/10/17,  U.S.) 

March  30,  1920. 
Gcuoh-Turner.     Means  for  obtaining  electricity  frcm  lYjt  atmosphere,  4c. 
Kluytmans.     Electric  heating  and  cooking  apparatus. 

Western  Electric  Co.    C^illation  generators.    (1/6/15,  U.S.) 
Western  Electric  Co.     Electrical  transmission  s-/stems.    <  18,5, 14.  U.S.) 
Automatic  Telephone  Mfg.  Co.    Telephone  systems.    (28  5  19.  U.S.) 
Metropolitan-Vickers  Electrical  Ck>.    Protective  apparatus  for  multi-phaa* 

alternating-current  circuits.    (4/4  19,  U.S.) 
Syndicat  Electro-Staal.     Manufacture  of  iron  from  iron  ores. 
Try  &  Son  St,  Lovelock,     Electrolytic  deposition  of  iron.  &.C. 

March  31,  1920. 
Hansen.    Morse  tapping  instruments. 

Jelley.     Universal  joints  for  power  transmission  systems,  ic. 
Briscoe  &  Co.  &  Akers.    Switches  to  prevent  starting  of  engines. 
Empsc  n.   Means  for  electrically  detecting  dissolved  matter  cr  impurities  in  water,&CL 
Western  Electric  Co.     Electric  transmission  systems.    (1,2, 18,  U.S.) 
Maxwell  &  Shergold.     Fuse  holders. 

Wilderman.    Oils  for  electrolytic  decomposition  of  alkaline  salts._ 
Siemens-Schuckertwerke.    Varying  field  strength  of  electric  machinesj  (26,,  4,17, 

Germany.) 
Siemens-Schuckertwerke.    Ojntrol    cf    field    strength    of   electric   machineiL 

(7/6/17,  Germany.) 
B.T.-H.  Co.    (G.  E.  Co.)     Protective  devices  for  electrical  circu:ts  and  apparatus. 
Sun  Electrical  Co.  &  Beaver.     Fittings  for  electric  lighting,  ic. 
Ford.     Electromagnetic  induction  micrometers. 

April  1,  1920. 

Mathieu.    Thermionic  relays  or  amplifiers. 

Leitner.     Electrolytic  rectifiers. 

Raworth.     Electric  propulsion  of  trains.  &c. 

Electrolytic  Zinc  Co.     Elec.rolytic  treatment  of  ores  containing  zinc,   kc 

(4/4/19,  Australia.) 
British  L.  M.  Ericsson  Mfg.  Co.  &  Crcwe.    Electrical  indicators. 
Schraeder.    Cooling  electrical  apparatus. 

Schraeder.     Means  for  carrying  off  heat  generated  in  electrical  apparatus. 
Metropolitan-Vickers  Electrical  Co.  &  Juhlin.     Electric  machines. 
DuBiLiER  Condenser  Co.    Series  condensers.    (11/4, 19,  U.S.) 
B.T.-H.  Co.     Magneto-electric  machines. 
De  Forest  Radio  Telephone  &  Telegraph  Co.    Self-su??or.ing  induction  coia, 

(4,/4/19,  U.S.) 


9,180 
9,221 
9,222 
9,223 
9,225 
9,238 

9,250 
9,251 


9,264 
9,272 
9,273 
9,279 
9,326 
9,337 
9,341 
9,345 

9,346 

9,352 
9,373 
9,389 


9,433 
9.437 
9,438 
9,445 

9,446 
9,452 
9,453 
9,460 
9,486 
9.487 
9,496 


Companies'  Reports,  &c. 

The  directors  of  the  Brough  Electric  Ligeting  Compaxy,  Ltd., 
have  declared  a  dividend  of  5  per  cent,  for  the  past  year. 

The  directors  of  the  Britis^h  Ixsulated  &  Helsbv  Cables,  Ltd.^ 
have  declared  an  interim  dividend  of  9d.  per  share,  less  tax. 

The  directors  of  Claud  Hamilton,  Ltd.,  have  declared  a  final  divid?nd' 
and  bonus  of  15  per  cent,  for  the  past  3'ear,  carr\-ing  forward  £14,082. 

The  regular  quarterly  dividends  of  1  per  cent,  on  the  preferred  stock  and) 
of  U  per  cent,  on  the  common  stock  of  the  Mackay  Companies  have  been 
declared. 

An  interim  dividend  of  2.V  per  cent,  has  been  declared  by  the  Waste 
Heat  &  Gas  Electrical  Gexebatixg  Stations,  Ltd.,  in  respect  of 
the  half-year  ended  July  31. 

The  directors  of  the  Tyneside  Electrical  Devel.ipment  Company, 
Ltd.,  have  declared  a-i  interim  dividend  of  3  per  cent,  on  the  preferred 
ordinary  shares  for  the  past  half-year. 

The  directors  of  the  Globe  Telegraph  &  Trust  Company.  Ltd..  have 
declared  a  quarterly  interim  dividend  of  3s.  per  share  on  the  preference 
and  OS.  per  share  on  the  ordinary  shares,  less  tax. 

The  directors  of  Messrs.  Brice  Peebles  &  Company.  Ltd..  have 
declared  a  dividend  at  the  rate  of  "i  percent.  i)er  annum  (less  tax)  on  the 
7.V  percent,  preference  shares  for  the  half-year  ended  June  3<). 

The  Eastern  Telegraph  CompaN'"'-.  Ltd..  announce  the  payment  on. 
loth  prox.  of  dividend  at  the  rate  of  3.\  per  cent,  per  annum  (less  tax) 
on  the  preference  stock  for  the  quarter  ending  3tnh  inst..  and  the  second, 
quarterly  interim  dividend  of  2.\  i)er  cent,  on  the  oixlinary  stock  (tax 
free),  in  respect  of  profits  for  the  year  ending  Deo.  31.  1920.  The 
transfer  books  of  the  ordinary  stock"  will  l>»  closed  from  Oct.  7  to  U, 
inclusive. 

The  report  of  Royie.  Ltd..  for  the  year  ended  March  31  states  that, 
after  paying  or  providing  for  all  trade  ex^vnses,  depreciation  of  buildings. 
&c..  and  after  charging  repairs  and  replacements  to  revenue,  and  making 
provi.-iion  for  estimated  amount  pavable  under  the  Finance  Acts,  the 
profit  was  £14.704.  With  £4,731  brought  m  the  total  is  £10.495.  and  the 
directoi-s  recommend  a  dividend  of  5  per  cent,  on  the  ordinary  shares,, 
carrying  forward  £14,403.  Extensions  to  the  works  are  in  course  of 
preparation. 

Mr.  A.  H.  P.  Stoneham.  who  presided  over  the  recent  annual  meeting, 
of  the  Kalooorlie  Electric  Tr.\mways.  Ltd..  stated  that  the  gross 
receipts  for  the  past  vear  were  £33.354.  against  £33.900,  the  profits, 
bcint-  £7.040.  against  £0.101.  Followinsi  the  announcement  of  new  dis- 
coveries of  cold  on  the  Hampton  Plains,  near  Kalgoorlie.  there  had  been. 
a  rush  for  the  new  find.  There  had  been  a  feeling  of  confidence  m  the- 
town.  and  the  directors  had  hoped  that  the  year  would  result  in  »  sub- 
stantial increase  in  profits,  but  unfortunately  a  miners  strike  caused  the- 
mines  to  be  closed  for  some  months.  There  had  also  been  an  outbreaJc 
of  influenza  and  they  had  had  troub'e  with  their  own  employees 


-342 


THE  ELECTRICIAN. 


September  17,  1920. 


Ne"w  Companies. 

ADVANCE  ENGINEERING  COMPANY, LTD.  ( 1 69,755).— Private  company. 
iRcg.  August  20.  Capital  £10,000  in  £1  shares.  To  carry  on  the  business 
•of  mechanical,  motor,  electrical,  consulting  and  general  engineers,  &c. 
First  directors  are  :  J.  V.  Coonan,  W.  F.  Hall  (managing),  H.  R.  Hall, 
D.  N.  Livingstone  and  W.  E.  Shuttleworth.  Reg.  office  :  195,  High 
Street,  Hull. 

ASSOCIATED  ELECTRIC  TRADERS,  LTD.  (170,092).— Private  com- 
pany. Reg.  Sept.  7,  capital  £10,000  in  £1  shares  (3,000  preference),  to 
carry  on  the  business  of  wholesale  and  retail  importers,  exporters  and 
manufacturers  of  and  dealers  in  alabaster  bowls,  electric  light  fittings, 
shades,  lamps,  switches,  &c.,  and  to  adopt  an  agreement  with  J.  Leitch. 
Reg.  office  :    2,  Percy-street,  Tottenham  Court-road,  W.  1. 

BREW  &  REEVES,  LTD.  (169,998).— Private  company.  Reg.  Sept.  1 , 
-capital  £250  in  Is.  shares,  to  carry  on  the  business  of  engineers,  elec- 
tricians, &c.  The  permanent  managing  directors  are  :  E.  H.  Reeves 
(chairman)  and  Charlotte  Knight.  Reg.  office  :  147-9,  Beulah-hill, 
Upper  Nonvood,  S.E.  19. 

BUENOS  AIRES  TOWN  [&  DOCKS  TRAMWAYS,  LTD.  (170,069).— 
Reg.  Sept.  4,  capital  £500,000  in  £1  shares,  to  enter  into  an  agreement 
with  Claude  W.  H.  Lowther,  John  G.  B.  Stone,  the  Beaver  Trust  (Ltd.), 

•  Sir  W.  Plender  and  Buenos  Aires  Port  &  City  Tramways   (Ltd.),  to 

•  acquire  and  carry  into  effect  contracts  or  concessions  for  the  construction, 
maintenance,  operation,  control  of  railways,  tramways,  &c. 

CUTTING  &  MUIR,  LTD.  (170,164).— Private  company.  Reg.  Sept. 
10.  capital £5,000  in £1  shares  (2,500  10  percent,  cumulative  preference), 
-to  take  over  the  business  of  electrical  and  mechanical  engineers  carried 
on  by  G.  B.  Cutting  and  T.  Muir  at  Ipswich,  as  Cutting  &  Muir.  First 
directors  are  T.  Muir  and  G.  B.  Cutting.  Reg.  office  :  29,  St.  Matthews- 
street,  Ipswich. 

ELECTRIC  DISTRIBUTING  COMPANY.LTD.(  169,982). —Private  company. 

Reg.  Aug.  31,  capital  £2,000  in  £1  shares,  to  carry  on  the  business  of 
manufacturers  of  and  dealers  in  electricity,  motive  power,  &c.     Reg. 

•office:  1,  Lofthouse-court,  35,  King-street,  Manchester. 

EXCELALL  METAL  WORKERS,  LTD.  (170,098).— Private  company, 
Reg.  Sept.  7,  capital  £4,000  in  £1  shares,  to  take  over  the  business  of 

-electrical  and  mechanical  appliances  manufacturers,  stampers,  piercers, 

&c.,  carried  on  by  Pressparts,  Ltd.,  and  to  adopt  an  agreement  with 

W.  G.  Hill.     First  directors  are  E.  B.  Alldridge,  A.  C.  Lee  and  G.  R. 

Groves.    Reg-  office  :   Excelall  Works,  Sampson-road  North,  Birmingham. 

D.  HULETT  &  COMPANY,  LTD.  ( 169,979.)— Private  company.  Reg.  Aug. 

-31,  capital  £5,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers 
of  and  dealers  in  gas,  oil  and  electric  lamps  and  apparatus,  &c.  First 
directors  are  -  W.  E.  Stapleton  (permanent  chairman  and  managing 
director),  T.  A.  Stapleton  and  G.  V.  Symmons.  Reg.  office  :  57-8, 
Chancery-lane,  W.C.  2. 

I.  S.  M.,  LTD.  (169,986).— Private  company.  Reg.  Aug.  31,  capital, 
£3,000  in  £1  shares.  Manufacturers  of  and  dealers  in  machine  tools, 
small  tools,  engineers'  requisites,  electrical  machinery,  &c.  First  direc- 
tors are  :  E.  Jay  (permanent  governing  director)  and  M.  Vernon-Ward. 

•  Solicitors  :  Raphael  Zeffertt  &  Co.,  17,  Coleman-street,  E.C. 

JACOBS  &  D'RANE,  LTD.       (170,028).— Private  company.     Reg.  Sept. 
2,  capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  electrical,  me- 
-chanical,   automobile   and  general  engineers,   tool  makers,   &c.     First 
directors  are  :  H.  ().  Jacobs,  B.  J.  D'R^ne  and  H.  E.  Warne  (and  secre- 
tary).    Solicitor  :   W.  S.  Sharps,  12,  New  Court,  Carey-street,  W.C. 

KELVIN-HARDY  EI.ECTRIC  COMPANY,  LTD.  (169,932).— Private  com- 
pany. Reg.Aug.  27,  capital  £2,000  in  £1  shares  (one  life  governor's,  carrying 
half  total  voting  power),  to  carry  on  the  business  of  manufacturing  elec 
■trical  engmcers,  electricians,  &c.  Life  governor  :  G.  A.  Edwards.  Reg . 
office  :  41,  Castle-street,  Liverpool. 

NORTH-EASTERN  WELDING  COMPANY,  LTD.  (11 ,390).-Private  com- 
pany. Reg.  in  Edinburgh,  Aug.  21st.  Capiv.^i  £10,000  in  £1  shares. 
1^  users  of  metal  (electrically  or  otherwise)  for  welding  or  repairs,  metal 
workers  and  manufacturers,  boiler  makers,  (-loctrical  engineers,  &c. 
First  directors  are  :  Stewart  H.  Fullerton  and  A.  Proctor.  Secretary  : 
J.  T.  Snnpson.  Reg.  office  :  14(),  Union  street,  Aberdeen. 
^  STAR.PORT,  LTD.  (169,801). -Private  companv.  Reg.  August  21. 
^apital  £100,000  ni  £1  shares.  To  acquire  certain  patents  belonging  to 
U  Neils  Recorder  Syndicate,  Ltd.,  and  relating  to  the  navigation  of 
ships  and  otherwi.se,  and  to  carry  on  the  business  of  mechanical,  electrical 
and  general  engineers  and  contractors,  manufacturers  of  signalling 
apparatus,  c^-c.     Reg.  office  :    16,  Philpot-lane,  E.C. 

UNICASTOR,  LTD.  (170,036). -Private  companv.  Reg.  Sept.  2. 
capital  t(),0()0  in  £1  shares,  to  carry  on  business  as  railwav,  electrical, 
mechanical  and  general  engineers,  &c.  Permanent  directors  are  :  S.  L. 
J^orbes,  VV  H.  Southornc  and  T.  B.  Laring.  Reg.  office  :  110,  Cannon- 
street,  E.C.  4. 

WHITE'S  (LUTON).  LTD.      (169,933). -Private  companv.      Reg.  Aug. 

^/,  capital  £2,000  in  £1  shares,  to  take  over  the   businesses  of  electrical 

-and   mechanical  engineers,   &c.,   dnd  makers  of  straw  hat  and  other 

machines  carried  on  as  M.  White  &  Co.,  at  57,  Guildford-strcet.  Luton,  and 

ot  cabinet  makers,  &c.,  carried  on  as  "  The  Luton  Woodworking  Co." 

f^^>V.A^'  ^:  ."TIRELESS,  LTD.  (169,943). -Reg.  Aug.  28.  Capital 
i.a,()00  in  .tl  shares,  to  ac.,uiiv  from  H.  P.  i-owell  Rees  his  rights  in  the 
business  of  a  manufacturer  and  vendor  of  wireless  telegraphy  and  tele- 
phony receiving  instruments,  &c.  First  directors  are:  H.  P.  Powell 
^lees  and  W.  T.  Wallace.     Reg.  office  :  Regent  Hoiee,  Kingsway,  W.C. 


Forty  Years  A^o. 

(The  Electrician,  September  4,  1880.) 

Large  Order  for  Telegraph  Wire. — Messrs.  William  Cooke  & 
Company  (Ltd.),  of  Sheffield,  have  just  secured  the  largest  Government 
order  for  telegraph  wire  that  has  been  given  out  for  many  years.  The 
order  amounts  to  about  £20,000,  and  the  wire  is  intended  for  telegraph 
purposes  in  India. 

The  Grants  at  the  British  Association. — The  following  grants 
were  made  at  the  late  meeting  to  further  experiments  in  relation  to 
electrical  subjects: — To  Prof.  G.  C.  Foster,  £100,  subject.  Electrical 
Standards  ;  to  Dr.  0.  J.  Lodge,  £5,  subject.  High  Insulation  Key  ;  to 
Mr.  J.  M.  Thomson,  £10,  subject,  Inductive  Capacity  of  Crystals  and 
Paraffin. 

The  Electric  Light  in  Theatres.—"  La  Nature  "  contains  a  letter 
from  M.  E.  Vignes,  insisting  upon  the  advantages  of  introducing  the 
electric  light  into  the  interior  of  theatres.  The  writer  looks  forward  to 
the  time  when  the  cheerful  illumination  to  be  seen  on  the  place  de 
VOp&ra  will  be  extended  to  the  interior  of  the  edifice  itself,  and  when 
the  hygienic  and  aesthetic  advantages  of  the  electric  light,  together 
with  the  immunity  it  affords  from  explosions  and  fire,  will  be  secured 
not  only  for  the  great  Temple  of  Music,  but  also  for  the  smaller  theatres, 
where  a  heated  and  vitiated  air  is  now  breathed,  and  where  the  attempt 
at  ventilation  is  often  a  mortal  danger. 


Benn  Brothers  Journals. 

Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  — "The  Aeroplane  Tests  and  Running  Costs "  ; 
"  Development  in  Wing  Design,"  by  Douglas  Shaw  ;  and  "  Soaring 
Flight  in  Guinea." 

"Cabinet  Maker": — "Modem  American  Tables";  "How  Retail 
Furnishers  Advertise  "  ;  and  "  Seats  for  Factory  and  Workshop  Opera- 
tives :   Home  Office  Recommendation." 

"  Chemical  Age"  : — "  Tungsten,"  by  Julius  L.  F.  Vogel,  M.I.E.E., 
M.I.M.M.  ;  Pajjers  at  the  Annual  Autumn  Meeting  of  the  Institute  of 
Metals. 

"  The  Fruit-Grower  "  : — "  Autumn  Planting  "  ;  "  Railway  Rates  and 
Manures  "  ;   and  "  Market  Varieties  of  Apples  (illustrated)." 

"The  Gas  World ":—"  Station  Gas  Meters,"  by  F.  H.  Parsons; 
"  The  Gas  Regulation  Act  "  ;   and  "  Coin  Meters  in  Holland." 

"Hardware  Trade  Journal": — "Independent  Gas  Lighting  and 
Heating  Systems  "  ;  "  Hints  on  Retail  Organisation  "  ;  and  "  Labour 
Saving  in  the  Foundry,"  by  Joseph  Horner. 

"  Ways  and  Means  "  : — "  Facts  Concerning  Coal,"  by  E.  C.  Brunker  ; 
"  A  Colonial  Romance,"  by  John  H.  Harris  ;  and  "  Works  School : 
American  Experience,"  by  J.  George  Frederick. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,    Sept.  14. 

Copper —  Price.  Inc.  Deo. 

Best  selected per  ton  £108     0     0  £1  — 

Electro  Wirebars £118     GO  £1  — 

H.C.  wire  basis per  lb.  1b.     4Rd.  Jd.  — 

Sheet „  Is.     Sjd.  —  — 

Phosphor-bronze   Wire — 
Phosphor-bronze 

wire,  basis  „  Is.  9,vd.  Jd.  — 

Brass  60/40— 

Rod,  basis     Os.  lOJd.  Jd.  — 

Sheet,  basis Is.  4Jd.  Jti,  — 

Wire,  basis    „  la.  4id.  |d.  — 

Iron — 

Cleveland  Warrants     per  ton  £11   17     6  —  — 
Galvanised      steel 

wire,  basis  8  SWQ          „  £61     0     0  —  — 

Lead  Pig— 

English £37     0     0  —       £1   10     0 

Foreign  or  Coloniil            „  35     5     0  —      £10     0 

Tin— Ingot  273    0     0       £G  10     n         _ 

Wire,  basis    perlb.  0     3     6\                Id.  — 

Salammon wtc— Per  cwt.llOs.-lOSa.  I  Copper  Sulphate.— Per  ton  £41. 
SnJpAwr  (Flowers).- Ton  £18  5s.         Boric     Acid  (Crystals) — Per     ton 
„       (Roll  Brimstone). — Per  ton  |      £74. 

£18  5s.  I  SodiumBichromale. — Per  lb.  Is.  6d. 

Smlphuric    Acid    (Pyrites,  168*0.—     Sodium  Chlorate.— Per  lb.  5id. 
Per  ton,  £9  17s.  6d.  I 

Rubber.— Pam  tine.  Is.  8d. :  plantation  1st.  latex.  Is.  7Jd.  per  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables. 

The  Editorial,  AdvertisemerU  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouvene  Street,  London,  E.C.i.  Telegrams : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  stibscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  i'2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment Copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes. 


Electric  Traction  on  Railways. 

We  understand  that  the  Departmental  Committee  of  the 
Ministry  of  Transport,  which  has  been  considering  certain 
questions  relating  to  electric  traction,  under  the  chairmanship 
of  Sir  Alexander  Kennedy,  is  about  to  issue  its  report,  in 
which  the  whole  situation  will  be  closely  reviewed,  and  among 
the  recommendations  made  will  be  the  important  one  that 
electric  railway  material  should  be  standardised— at  least 
sufficiently  to  allow  interchangeability  of  rolling  stock. 
This,  of  course,  means  a  decision  on  the  burning  question  as 
to  the  relative  merits  of  direct-current  and  alternating-current 
working,  and  the  information  which  we  have  thus  gleaned, 
therefore,  does  little  more  than  whet  our  appetite  and  stimulate 
our  interest  in  what  the  report  will  contain.  Considering 
the  composition  of  the  Committee,  the  fact  that  they  have  been 
able  to  come  to  a  decision  at  all  on  this  point  is  not  without  its 
surprising  side. 


account.  We  are  not  sure,  however,  that  to  many  the  most 
important  part  of  the  Commissioners'  decision  will  not  be  found 
in  the  provisos  which  accompany  it.  The  application  is 
granted  subject  to  the  Corporation  supplying  the  Company 
with  such  energy  as  it  requires  and  agreeing  to  hand  the  station 
over  to  the  Joint  Electricity  Authority,  if  such  a  body  is 
formed  in  the  area.  In  other  words,  the  Corporation  is  made 
an  electrical  trustee  for  the  district,  which  is  as  it  should  be. 


Electricity  Supply  in  Nottingham. 

The  decision  of  the  Electricity  Commissioners  on  the  rival 
schemes  for  electricity  supply  in  the  Nottingham  district,  put 
forward  respectively  by  the  Nottingham  Corporation  and  by 
the  Derbyshire  and  Nottinghamshire  Electric  Power  Company, 
has  now  been  made  public.  The  Commissioners  accept  the 
Corporation's  scheme  and  refuse  the  scheme  of  the  Company, 
but  give  no  reason  for  this  course,  except  that  their  decision 
has  been  taken  "  having  regard  to  all  the  circumstances."  We 
should  not  be  surprised  to  learn  that  these  circumstances 
mainly  centred  round  finance,  though  the  site  chosen  by  the 
Corporation  at  Clifton  Colliery  has  advantages  as  regards  coal 
supply  over  that  of  the  Company  at  Colwich,  while  certain 
details  m  the  design  of  the  latter  station  seem  to  have  been 
open  to  criticism.  During  the  evidence  given  at  the  inquiry 
it  appeared  that  the  Corporation  were  more  imbued  with 
modern  ideas  on  electricity  supply  than  were  the  Companv, 
and  this  difference  in  attitude  may  also  have  been  taken  into 


The  Municipal  Tramways  Association. 

Economic  and  financial  questions  connected  with  the  tram- 
way industry  received  much  attention  at  the  Annual  Conference 
of  the  Municipal  Tramways  Association  held  at  Cardiff  last 
week,  and  the  way  the  subjects  dealt  with  both  in  the  Presi- 
dential Address  and  in  the  various  Papers  allow  a  good  idea  of 
current  expert  opimon  to  be  obtained.  The  finance  of  tramway 
undertakings  is  a  subject  with  many  heads  on  each  of  which 
there  is  a  good  deal  to  be  said.  As  Sir  Jofn  Courtis, 
Councillor  Higham  and  Mr.  Priestly  pointed  out,  the  time  has 
now  come  when  fares  must  be  so  adjusted  that  each  pas^ienger 
pays  his  proper  share  of  the  cost  of  his  transport,  and  that  the 
revenue  bears  its  proper  relation  to  the  expenditure.  This  is  a 
change  of  front  that  we  are  glad  to  see.  Too  often  in  the  past 
have  municipal  tramway  undextakings  been  looked  upon  as  an 
advertisement  for  the  not  easily  apparent  virtues  of  the  town, 
as  baits  for  catching  votes,  and  as  a  means  of  aggrandise- 
ment of  town  councillors.  But  we  do  not  agree  with  Councillor 
Higham  that  the  penny  fare  should  go  ;  indeed  we  think  it 
should  be  retained  for  short  distances,  and  the  policy  of 
attracting  long  distance  passengers  at  the  expense  of  the 
shorter  distances  can  easily  be  carried  too  far.  The  former 
is  a  "peak"  traffic,  while  the  latter  persists  all  day.  Indeed 
we  think  that  the  policy  recently  adopted  by  the  London 
County  Council  of  offering  reduced  fares  in  the  middle  of  the 
day  has  much  to  recommend  it,  especially  as  it  seems  likely  to 
bring  the  'bus  fares  down  in  competition.  Mr.  Priestly's 
suggestions  to  charge  non-residents  at  a  higher  rate  is  too 
idealistic  to  be  meant  altogether  seriously,  and  the  same 
adjective  may  be  applied  to  Mr.  Murray's  proposal  for  free 
trams. 


Ui 
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Fuel  Costs  and  Co-operation. 

But  the  financial  condition  of  a  tramways  undertaking 
depends  as  much  on  the  way  it  spends  its  revenues  as  on  the 
way  in  which  it  collects  them.  And  we  are  therefore  glad  to 
see  that  the  subject  was  also  considered  from  this  point  of  view. 
Mr.  A.  L.  C.  Fell  gave  some  startling  figures  of  increased  cost 
and  decreased  quality  of  fuel,  pointed  to  the  need  for  a  chemist 
in  the  generating  station,  and  insisted  on  the  co-operation  of 
all  branches  of  the  undertaking  in  wise  expenditure,  and  in 
insuring  that  the  outgoings  are  kept  as  low  as  possible  con- 
sonant with  efficiency,  which  after  all  is  wise  expenditure 
epitomised.  There  is  food  for  thought  and,  not  only  for 
thought  but,  for  action  in  all  this. 

» 

Sound  V.  Unsound  Finance. 

We  have  just  said  that  in  the  past  the  scale  of  fares  on  many 
municipal  tramways  was  determined  by  other  than  economic 
considerations.  The  same  is  true  of  the  sinking  and  deprecia- 
tion funds.  These  have  too  often  been  starved,  as  Mr.  Dal- 
RYMPLE  points  out,  in  order  that  the  rates  might  be  aided  or 
increases  in  fares  avoided.  This  was  always  bad  finance, 
but  now  that  matter  is  almost  Biblical  in  its  clear-cut  distinction 
of  right  from  wrong,  and  affords  a  lesson  which  everyone  can 
easily  draw  in  these  days  of  increased  cost  of  labour  and 
material.  It  is,  however,  only  fair  to  add,  as  Mr.  R.  L.  Hors- 
FiELD  does,  that  there  were  undertakings  who  made  proper 
provision  in  this  respect,  and  that  even  in  their  case  increased 
costs  now  mean  th6  rapid  depletion  of  accumulated  funds, 
and  a  consequent  reduction  in  the  efficiency  of  the  under- 
takings. 


The  Future  of  Tramways, 

It  is  no  doubt  true  that  the  majority  of  these  troubles  might 
be  overcome  by  the  introduction  of  an  economic  fare,  by 
careful  management,  and  by  sound  finance,  but  not  altogether. 
What  we  have  said  about  repairs  applies  equally  well  to  new 
construction,  and  as  Mr.  R.  S.  Ptlcher  points  out,  it  would 
seem  that  in  future  extensions  will  have  to  be  made  by  employ- 
ing 'buses  on  outlying  and  unremunerative  routes,  and  by  the 
gradual  abandonment  or  change  of  operation  of  certain 
routes,  which,  though  now  remunerative,  will  not  remain  so 
when  further  expenditure  becomes  necessary.  In  this  con- 
nection we  should  like  to  put  in  a  word  for  the  electric  'bus. 
Its  use  in  connection  with  the  facilities  available  on  all  electric- 
ally operated  tramway  undertakings  might  well  form  the 
solution  of  many  of  the  present  problems. 

Altruism  and  Obstinacy. 

During  the  past  week  the  issues  in  the  miners'  dispute  have 
been  narrowed.  Mr.  Smillie  has  abandoned  his  altruistic 
ideas,  and  the  discussions  have  concentrated  on  the  wages' 
claim.  This  may  be  conveniently  divided  into  two  parts, 
the  one  relating  to  an  immediate  advance  of  wages,  and  the 
other  to  a  proposal  that  further  increases  should  depend  upon 
improved  production.  The  two  are  really  quite  separate, 
except  that  they  are  equally  distasteful  to  the  luiners'  leaders. 
The  whole  trouble  is  that  these  leaders  have  placed  themselves 
in  a  position  from  which  they  cannot  retreat  without  loss  of 
prestige.  That  a  strike  should  be  ])ermitted  on  the  issue  as 
it  now  stands  is  unthinkable  on  any  grounds  of  reason,  and 
we  hope  that,  black  though  the  outlook  is  and  definite  as  Mr. 
Smillie's  statements  are  at  the  time  of  writing,  it  will  be 
averted  by  the  counsels  of  such  wise  trade  unionists  as  Mr. 
J.  H.  Thomas — and,  in  justice  it  may  be  added,  many  of  the 
miners'  leaders — who  clearlv  realise  what  a  coal  strike  would 
mean  to  the  mnntrv  and  to  trades  unionism. 


Electricity  Supply  and  the  Crisis. 

Supposing,  however,  that  a  strike  does  occur,  what  will 
be  its  effect  on  the  electrical  industry  ?  Trade  must 
almost  completely  stop  before  many  days  are  past,  and  in  an 
equally  short  time  most  factories  will  have  to  close,  not  by 
way  of  reprisal,  but  simply  because  they  will  find  it  impossible 
to  carry  on.  Fortunately,  the  seriousness  of  the  position  is 
to  some  extent  mitigated  by  the  fact  that  most  electricity 
supply  undertakings  have  several  weeks'  stock  of  fuel  in  hand, 
and  are  determined  to  give  a  lighting  supply  as  long  as  their 
resources  last.  Among  the  many  replies  we  have  had  to  the 
questionnaire  we  sent  out  on  this  matter,  we  have  only  found 
one  exception  to  this  rule.  That  this  is  the  right  policy  to 
follow  we  have  no  doubt,  and  it  will  be  made  easier  by  the 
reduction  in  power  demand  which  must  inevitably  occur.  It 
is,  however,  not  a  cure,  but  only  a  mitigation  of  the  evil. 


A  Policy  Enforced. 

We  have  been  told  that  our  remarks  last  week  on  the  atti- 
tude taken  up  by  the  E.P.E.A.  in  the  recent  Penistone  dispute 
(now  happily  settled)  are  likely  to  do  a  good  deal  of  harm  to  a 
body  for  whose  aims  we  have  the  greatest  sympathy.  This 
is  regrettable,  but  we  are  not  ourselves  so  certain  that  any  such 
result  will  occur.  But  to  make  ourselves  quite  clear  we  may 
add  that  we  endorse  the  Association's  desire  for  constitutional 
action  wherever  possible  and  are  pleased  to  record  the  satis- 
factory outcome  of  its  intervention  in  the  recent  dispute,  an 
intervention  which  was  equally  welcomed  by  both  sides. 
And  if,  in  addition,  we  point  out  the  difficulty  of  the  policy 
which  the  Association  has  laid  down  for  themselves  in  these 
matters  it  is  with  the  desire  to  help  rather  than  to  criticise. 
In  fairness  it  should  be  added  that  this  aversion  to  any  but 
constitutional  action  is  sometimes  taken  advantage  of  by  those 
who  should  know  better.  As  is  well-known  the  Joint  Boards 
for  the  Electricity  Supply  Industry  have  recently  made  awards 
giving  increased  salaries  to  members  of  the  E.P.E.A.  Never- 
theless some  undertakings  have  repudiated  these  awards, 
although  they  were  of  course  represented,  and  were  therefore 
bound  by  the  ordinary  rules  of  arbitration  to  accept  the 
decisions  so  given.  There  can  be  no  excuse  for  this  sort  of 
thing.  Morally  it  is  wrong,  while  in  every-day  life  it  helps  to 
contribute  to  that  ever  growing  fire  of  irritation  which  is 
threatening  to  consume  industry,  employers  and  employeps 
alike.  Its  effects  on  the  policy  of  the  E.P.E.A.  is  obvious. 
They  feel  they  must  in  future  strike  to  enforce  their  claims. 
To  do  so  successfully  they  must  be  assured  that  other  unions 
will  not  break  their  strike.  But  before  they  can  receive  this 
assurance  they  are  bound  to  give  a  similar  one  to  other  unions. 
And  once  more  there  is  a  whirlwind  of  trouble  threatening  to 
engulf  both  guilty  and  innocent. 


The  Worcester  Trouble. 

The  latest  example  of  the  attitude  of  which  we  complain  is 
to  be  found  at  Worcester  where  the  Electricity  Committee 
has  refused  to  put  into  operation  the  increased  bonuses 
granted  last  March  by  the  National  Joint  Board.  The  result 
is  naturally  dissatisfaction  amongst  the  staff  culminating 
in  wholesale  resignations.  To  fill  the  vacancies  the  Elec- 
tricity Committee  is  advertising  for  candidates  to  state  the 
salaries  they  require,  an  action  which  has  resulted  in  the 
E.P.E.A.  placing  Worcester  upon  its  black  list.  It  is  hard 
to  conceive  the  mental  processes  which  direct  such  a  policy 
as  that  being  followed  by  the  Committee,  but  it  is  obvious 
that  while  it  will  do  the  Corporation  no  good  it  will  help  to 
drive  moderate  men  into  the  arms  of  the  extremists. 
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Street  Lighting  at  Hove. 

Thk  decision  reached  by  the  Lighting  Committee  of  the  Hove 
Corporation,  as  a  result  of  the  competition  between  electricity 
and  gas  which  they  recently  inauguratc^d  for  street  lighting 
])urpo3es,  is  one  that  the  electrical  industry  will  naturally 
approve,  especially  as  substantial  grounds,  notably  the  ad- 
vantage of  electricity  as  regards  costs  of  maintenance  and 
installation,  are  put  forward  in  support.  At  the  same  time 
the  inquiry  had  some  curious  features.  In  the  early  part  of 
1919  the  electricity  department  was  granted  permission  to 
light  a  section  of  the  streets  experimentally  with  electricity, 
and  a  similar  concession  was  granted  to  the  gas  company. 
The  method  of  testing  was  to  be  identical  in  each  case,  and 
the  illumination  was  to  be  ascertained  by  "  photometer  tests 
and  close  observation."  In  each  case  the  candle-power  of 
the  lamps  was  stated  to  be  400.  It  appears,  however,  that 
the  Committee  afterwards  agreed  that  the  photometer  tests 
were  "  quite  useless,"  and  discarded  the  results  on  the  advice 
of  the  gas  company's  expert !  The  report  goes  on  to  say  that 
the  Committee  took  for  comparison  the  following  points  : 
Uniformity  and  sufficiency  of  illumination,  obstruction  by 
posts,  height  of  source  of  illumination,  general  convenience, 
and  cost  of  installation  and  maintenance.  The  decision  in 
favour  of  electricity  was  based  partly  on  the  preference  given 
to  the  method  of  central  suspension  suggested  for  the  electric 
lamps,  and  partly  on  the  lower  installation  and  maintenance 
costs  (£214.  10s.,  as  compared  with  £502.  14s.  per  annum). 
We  do  not  quarrel  with  the  decision,  but  we  must  own  that  the 
ignoring  of  all  photometric  tests — which  precludes  any  possi- 
bility of  judging  the  comparative  illumination  on  a  scientific 
basis — seems  singular.  The  Committee,  while  quoting  the 
statement  of  the  gas  company's  expert  that  there  was  no 
appreciable  difference  in  the  illumination,  held  the  opinion 
that  electric  lighting  gives  a  more  uniform  light.  We 
presume  that,  as  photometric  tests  were  discarded,  this 
view  is  based  on  "  close  observation."  It  would  surely  have 
been  more  satisfactory  to  have  based  their  opinion  on  accurate 
tests,  such  as  could  doubtless  have  been  obtained  by  taking 
independent  expert  advice. 


of  heating  and  cooking  ajjpliances,  and  thus  improve  the  demand 
of  each  individual  consumer.  Doubtless  a  fair  proportion  of 
the  increased  output  of  apparatus  will  be  exported,  but  much  of 
it  will  be  left  for  the  home  market,  and  it  is  to  be  hoped  that 
now  apparatus  is  available,  supply  authorities  will  not  cramp 
the  demand  by  pursuing  a  "  refusal  of  supply  "  policy. 


The  Creation  and  Disposal  of  Output. 

There  is  ample  evidence  that  despite  industrial  unrest  and 
all  its  effects  on  production,  there  will  be  during  this  and  future 
years  an  increasing  output  of  domestic  heating  and  cooking 
appliances.  New  firms  have  commenced  to  manufacture  this 
class  of  apparatus,  and  the  old-established  firms  released 
from  war  work  have  again  commenced  operations.  But, 
as  we  discuss  below,  supply  authorities  are  in  many  cases 
unable  to  obtain  the  generating  plant  to  meet  additional 
demands  for  supply,  and  it  therefore  seems  as  though  the 
electrical  manufacturer  is  looking  for  an  increased  demand 
which  the  supply  authority  will  not  be  able  to  supply.  It  is 
obvious  that  the  only  way  to  popularise  cooking  and  heating 
is  to  create  a  wide  demand  for  it,  and  so  to  cheapen  production. 
But  it  has  to  be  borne  in  mind  that  the  i)ropaganda  necessarv 
to  create  a  demand  which  implies  a  change  of  habit  or  mode  of 
living  takes  time  to  be  effective,  and  it  is  therefore  essential 
that  there  should  be  no  stifling  of  demand  because  of  the 
present  temporary  conditions.  In  this  connection  it  is  well 
to  point  out  that  the  majority  of  smaller  appliances  such  as 
kettles,  irons,  &c.,  do  not  create  peak  difficulties,  and  it  is 
extremely  doubtful  whether  radiators  and  cookers  do  either. 
Again,  despite  the  fact  that  lighting  rates  have  risen  consider- 
ably, it  is  doubtful  even  now  whether  in  many  instances  they 
are  really  remunerative.  For  this  reason  the  best  way  to 
improve  the  domestic  lighting  revenue  is  to  promote  the  use 


The  Connection  of  Apparatus. 

Some  supply  authorities  have  a  regulation  laying  down  that 
no  apparatus  can  be  connected  without  permission.  This  is, 
of  course,  necessary,  both  for  the  protection  of  the  supply 
authority  and  the  consumer.  But  it  gives  rise  to  one  of  those 
unfortunate  positions  where  a  rule  is  necessary,  but  where  its 
undue  enforcement  tends  to  retard  progress.  If  every  con- 
sumer who  purchased  an  iron,  kettle,  toaster,  or  even  standard 
lamp  complied  with  this,  filled  up  a  new  application  form  and 
an  inspector  called  the  supply  engineer  would  soon  have  more 
work  than  he  could  do,  consumers  would  be  discouraged,  and 
the  sale  of  small  appliances  would  be  retarded.  As  a  result 
the  rule  is  often  broken,  and  its  breakage  is  winked  at  by  the 
supply  authority.  In  this  way  the  protection  of  both  parties 
disappears,  and  the  way  is  open  for  unscrupulous  people  to 
push  the  sale  of  unsatisfactoiy  apparatus  direct  to  the  public. 


The  Need  of  Good  Design. 

It  should  therefore  be  borne  in  mind  by  every  manufacturer 
that  each  piece  of  apparatus  of  small  consumption  which  is 
sold  for  use  direct  off  a  lampholder,  should  be  well  made,  elec- 
trically and  mechanically,  the  terminals  should  be  adequately 
housed  and  protected  from  accidental  contact.  The  sale  of 
badly  designed  apparatus  which  fails  to  perform  its  allotted 
task,  or  which  permits  the  operator  to  get  an  electric  shock, 
or  which  consumes  too  much  current  for  safe  usage  off  a 
lampholder,  is  in  reality  an  obstacle  to  development.  At  a 
recent  exhibition  we  examined  a  washing  machine  which  the 
zealous  operator  assured  us  could  be  used  off  a  lampholder  by 
anyone.  On  looking  into  details  we  found  that  it  was  easily 
possible  for  water  to  leak  and  come  in  contact  with  the  live 
parts  of  the  motor.  If  this  occurred  when  the  operator's  wet 
hands  were  in  contact  with  the  tub,  probably  in  a  plac^  with  a 
damp  floor,  it  is  quite  likely  that  with  a  250  volt  circuit  the 
result  would  be  a  fatal  shock,  as  apparently  no  pro^^3ion  was 
made  for  earthing  the  device.  On  inquiring  further  we  were 
unable  to  ascertain  that  any  particulai  desire  existed  to  sell 
this  machine  through  supply  authorities,  so  that  unless  a  con- 
tractor intervened  in  the  sale,  it  would  be  most  improbable 
that  any  provision  for  earthing  would  be  made  when  installing 
the  apparatus.  Therefore  while  eft'orts  to  promote  trade  by 
manufacturers  direct  with  the  public  are  advantageous  due 
regard  must  always  be  given  to  the  reliability  and  suitability 
of  the  apparatus  they  are  offering. 

Electricity  and  Housing  Schemes, 

So  far  there  has  not  been  much  progress  made  with  the 
'■  All-Electric  "  home  in  connection  with  housing  schemes.  In 
several  instances  even  electric  lighting  has  been  omitted,  a 
fact  to  be  regretted,  because  there  is  no  doubt  that  where 
building  costs  are  a  serious  matter  and  ceilings  are  low. 
electricity  is  undoubtedly  pre-eminent  as  an  illuminant.  In 
some  cases,  of  course,  remoteness  of  electricity  supply  accounts 
for  gas  lighting  ha\nng  been  used.  Where  electricity  is  used 
for  lighting,  pro\nsion  has  not  been  made  for  heating  and 
cooking.  This  may  be  largely  due  to  inadequate  fig;ires  being 
available  for  placing  before  authorities  in  charge  of  ^housing 
schemes,     Glasgow,    Newcastle    and    Liverpool    are    notable 
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examples  where  matters  have  progressed  further  than  lighting 
ohly.  It  is  to  be  hoped  that  some  one  authority  at  least  will 
experiment,  say, with  a  dozen  all-electric  houses,  or  alternatively 
that  a  group  of  manufacturers  will,  in  conjunction  with  a 
housing  scheme,  agree  to  supply  and  fit,  say,  twenty-four 
houses  with  lighting,  cooking  and  heating  appliances.  After 
a  period  of  a  year  or  so  figures  would  then  be  available  regarding 
running  and  repair  costs.  Valuable  information  could  be 
obtained  regarding  load  factor,  demand,  &c.,  and  the  industry 
would  be  able  to  quote  definite  results  when  arguing  their  case. 
Building  operations  and  also  housing  schemes  are  likely  to  con- 
tinue for  some  considerable  period,  and  the  fact  that  success 
has  not  been  obtained  on  the  first  stage  does  not  imply  that 
better  results  will  not  be  obtained  later.  If  a  trial  area  was 
chosen  where  company  supply  existed,  the  industry  could  bear 
the  cost  of  the  whole  scheme,  the  supply  company  being  paid 
for  the  current  used,  and  the  manufacturers  supplying  and 
.maintaining  the  apparatus.  The  cost  would  not  be  a  large  one 
fo^r  the  industry  to  stand,  and  the  information  obtained  would 
be  extremely  valuable  in  its  bearing  on  future  progress  and 
development.  Looking  it  it  from  the  broad  point  of  view  this 
scheme  could  be  operated  quite  well  by  the  B.E.M.A.  or  the 
E.D.A.  or  both  in  Conjunction. 


Super-Organisation  and  Super-Power. 

"  They  order  these  things  better  in  France  "  is  probably 
no  truer  now  than  it  was  when  Sterne  first  wrote  it ;  and  we 
are  certain  that,  in  spite  of  what  we  are  asked  to  believe  to  the 
contrary,  it  is  not  true  about  the  United  States.  We  are  con- 
firmed in  this  supposition  by  the  publication  of  the  organisa- 
tion of  the  staff  which  has  been  recently  appointed  under  the 
auspices  of  the  United  States  Geological  Survey  to  go  into  the 
question  of  the  power  resources  between  Boston  and  Wash- 
ington under  the  chairmanship  of  Mr.  W.  S.  Murray.  The 
organisation  consists  of  an  advisory  board  on  which  is  repre- 
sented the  various  railways,  certain  electrical  and  related 
associations  and  (wonderful  to  chronicle)  technical  journals. 
The  staff  includes  some  26  persons  and  the  work  will  be  divided 
into  departments,  one  dealing  with  railways,  another  with 
power  and  transmission,  and  a  third  with  industrial  matters. 
The  whole  question  is  to  be  given  the  widest  publicity  in  the 
technical  press.  It  seems  rather  a  large  noise  to  make  about 
quite  an  ordinary  piece  of  work,  but  the  advantages  gained 
by  beating  the  big  drum,  arc  never  lost  sight  of  in  the  United 
States. 


A  Question  of  Letters. 

One  of  the  latest,  if  not  the  last,  infirniitics  of  noble  minds 
is  the  prevalent  desire  for  letters  which  can  be  i)laced  after 
their  names,  a  desire,  be  it  noted,  from  which  engineers  are 
nn  freer  than  other  people.  The  subject  is,  perhaps,  one 
which  is  more  suitable  for  philosophic  than  for  technical 
discussion,  and  it  is  only  mentioned  here  because  the  action 
which  has  recently  taken  ])lace  in  Canada  connt-cts  it  with  a 
more  important  subject  in  a  curious  way.  The  legislature  of 
Alberta  has  sanctioned  all  engineers,  resident  in  the  province 
for  five  years  and  holding  membership  of  a  professional  asso- 
ciation,   being    registered    and    placing    the    magical    letters 

R.P.E."  for  "registered  professional  engineer"  after  their 
names.  We  are  second  to  none  in  wishing  to  see  the  status  of 
the  engineering  profession  raised  and  the  engineer  taking  a 
greater  part  in  the  world's  alTairs.  But  we  are  sure  that  such 
a  consummation  will  not  be  brought  about  by  such  means. 
The  great  dangers  in  these  matters  are  neglecting  to  keep  the 
true  end  in  view  and  a  tendency  to  allow  ourselves  to  be  drawn 
off  into  byways  by  sucli  as,  for  instance,  the  pursuit  of  letters. 


Co-ordination  the  Key- 
note. 

The  course  which  our  future  plans  and  actions  must  take, 
in  order  that  they  may  be  crowned  with  success,  is  ascertain- 
able to  some  extent  from  past  history.  And  it  is  equally  true 
that  more  useful  information  as  to  this  future  action  is  ob- 
tainable from  our  failures  and  false  starts  than  from  our 
successes.  If,  then,  we  draw  a  line  at  any  point,  look  around, 
consider  what  we  have  done  and  how  we  have  done  it,  and 
what  remains  to  do  and  how  best  that  may  be  achieved,  we 
are  performing  a  most  useful  act.  Such  an  act  we  aim  to 
perform  in  this  issue  of  The  Electrician.  The  lessons  to  be 
learnt  may  not  be  on  the  surface,  but  the  facts  are.  And  we 
think  we  have  placed  ourselves  and  our  readers  in  a  position 
to  draw  useful  deductions  from  them. 

The  Consumer's  Point  of  View. 

We  must  start  with  the  proviso  that  we  have  dealt  with  all 
questions  from  the  point  of  view  of  their  efiect  on  the  con- 
sumer. Particular  manufacturing,  contracting  and,  to  a  lesser 
extent,  supply  problems  we  are  not  concerned  with,  as  we  wish 
to  present  the  view  of  the  stage  as  seen  by  the  public  and  are 
not  for  the  moment  influenced  by  what  may  be  occurring  behind 
the  scenes,  important  though  that  undoubtedly  is. 
The  Future  not  in  Doubt. 

There  is  no  doubt  about  the  present  or  the  future  of  elec- 
tricity as  applied  to  power  purposes,  whether  we  consider  the 
20,000  H.p.  rolling  mill  or  the  sewing  machine.  Electric  power 
is  to  be  found  in  every  modern  factory  ;  and  its  supply  is  the 
main  concern  and  source  of  revenue  of  the  majority  of  elec- 
tricity supply  undertakings.  But  the  problems  which  have 
to  be  dealt  with  under  this  heading  have  become  more  com- 
mercial than  technical ;  or,  in  other  words,  the  business  has 
been  built  up  and  with  judicious  management  will  develop  by 
itself.  The  same  may  be  said  of  electric  lighting,  for  which 
there  is  an  ever-increasing  demand.  Nevertheless  from  being 
the  principal  way  in  which  electricity  was  consumed  it  is  now 
taking  a  secondary  place,  and  with  the  development  of  the 
domestic  load  will  be  still  further  displaced. 

It  is  true  we  might  have  written  this  much  seven  years  a^o 
at  the  time  when  we  published  our  last  special  development 
number,  for  the  changes  which  have  taken  place  since  that 
time  are  more  in  quantity  than  in  quality,  and  the  develop- 
ment of  electric  power  and  lighting  is  in  the  future  likely  to 
proceed  along  the  same  well-defined  lines. 

The  Electrical  Industry  and  the  Domestic  Load. 

The  same  lack  of  change  is,  we  fear,  equally  to  be  found  in 
the  attitude  with  which  the  domestic  load  is  regarded  by  the 
electrical  industry  in  general.  There  is  the  same  air  of  hesi- 
tancy, the  same  desire  that  some  one  else  should  make  the 
first  start,  the  same  tendency  to  academical  discussion  of 
engineering  and  commercial  technicalities,  instead  of  a  getting 
on  with  the  joint  businesses  of  educating  the  public  and  selling 
the  apparatus  manufactured.  Curiously  enough  all  this  is 
combined  with  a  firm  belief  in  the  future  of  domestic  elec- 
tricity and  a  lack  of  appreciation  of  tho  fact  that  no  develop- 
ment can  occur  without  hard  work.  But  while  in  1913  this 
attitude  was  a  real  mirror  of  the  condition  of  things,  in  1920 
it  is  almost  camouflage.  For  there  is  now  what  there  was  not 
before,  a  general  realisation  that  the  domestic  load  is  the  load 
of  the  future.  With  this  change  has  appeared  an  anxiety  on  the 
part  of  the  i)ul)lic  to  know  more  of  what  electricity  can  do  to 
solve  their  household  problems.  These,  together,  offer  the 
electrical  industry  a  chance  which  it  would  be  foolish  not  to 
seize  with  both  hands. 

How  is  this  chance  to  be  seized  ?     The  articles  which  we 
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publish  i^  tliisisftue  8irpply,the  aXiiwer,-  By  the-co-ordmatiou 
and  tho  co-working  of  all  branches  of  the  industry  to  the  one  end 
of  jmshing  the  di^velopment  of  domestic  electricity  by  every 
means  in  our  power.  This  is  the  lesson  the  past  ])rovides  as 
a  signpost  for  future  progress. 

The  Need  for  Domestic-  Engineers. 

The  end  we  have  in  view  is  not  going  to  be  realised  without 
some  trouble  ;  it  would  be  hardly  worth  attaining  if  it  were. 
Mr.  Llewelyn  Atkinson  indicates  a  number  of  very  real 
difficulties  which  will  first  have  to  be  overcome  owing  to  the 
presence  of  domestic  conservatism,  and  it  would  seem  that  one 
of  the  early  steps  that  will  have  to  be  made  is  towards  the 
opening  of  something  like  a  school  of  domestic  engineering 
where  the  feminine  of  the  "  young  idea  "  may  be  taught  how 
to  use  labour-saving  apparatus  in  the  best  way.  There 
already  exists  both  at  Kensington  and  elsewhere  schools  of 
domestic  science  ;  and  science  and  engineering  have  always 
been  closely  connected,  so  this  step  should  not  be  difficult. 
Propaganda. 

But  hand  in  hand  with  any  such  scheme,  and  even  preceding 
it,  must  go  a  campaign  of  propaganda,  inaugurated  by  some 
central  body  and  supported  by  the  whole  electrical  industry, 
to  educate  the  public  as  a  whole  in  the  domestic  electric  idea. 
With  this  education  must  go  the  mass  production  of  the  neces- 
sary apparatus  and  equipment,  and  the  organisation  of  a  really 
great  selling  campaign. 

It  will  be  urged  that  such  centralisation  would  adversely 
affect  the  activities  of  individual  firms  and  that  the  smaller 
the  firm  the'  ttiore  harmful  the  effect  of  such  a  campaign  would 
be.  But  this  need  not  be  the  case.  We  propose  a  campaign, 
it  is  true,  whose  watchword  may  be  "  Make  Electricity  your 
Domestic  Servant,"  but  that  need  not  prevent  any  manufac- 
turer asserting  that  "  Jones'  Hotplates  are  the  Best." 

Fortunately  we  have  machinery  which  is  already  revolving 
slowly  for  carrying  out  this  most  necessary  work.  The  British 
Electrical  Development  Association  is  that  machinery,  but 
the  pressure  necessary  for  it  to  o})erate  on  full  load  is  not  yet 
available.  This  should  be  altered  without  delay.  Sectional 
ideas  must  give  place  to  the  building  up  of  that  general  goodwill 
whose  importance  Mr.  T.  C.  Elder  rightly  emphasises.  Manu- 
facturers must  design  for  safety  and  use  and  manufacture  in 
bulk.  Contractors  must  persuade  the  public  of  the  benefits 
derivable  from  the  use  of  electrical  apparatus.  Station 
engineers  must!  assist  development  by  supplying  cheap 
energy  at  simple  tariff  rates.  Then  we  may  expect  to  obtain 
as  domestic  consumers  of  electricity  that  90  per  cent,  of  the 
population  who  so  far  do  not  realise  its  utility.  This  does  not 
say  that  we  must  relinquish  any  of  our  present  activities,  for 
as  Mr.  G.  K.  Chesterton  says,  "  Real  development  is  not 
leaving  things  behind,  as  on  a  road,  but  drawing  life  from 
them  as  from  a  root." 


The  Central  Station  and 
the  Domestic  Load. 

Wo  have  stated  above,  as  emphatically  as  we  are  able,  that 
co-ordination  of  effort  by  all  branches  of  the  electrical  industry 
is  the  first  preliminary  to  the  proper  development  of  the 
domestic  electric  idea.  We  have  added  that  this  does  not 
mean  that  each  branch  of  the  industry  has  no  longer  its  own 
duties  to  perform  ;  indeed,  as  a  result  of  co-ordination,  the 
performance  by  each  branch  of  its  particular  duties  will 
become  more  important.  Though  we  do  not  wish  to  nuxko 
invidious  distinctions,  where  all  have  duties  of  such  importance, 
it  may  be  truly  said  that  in  many  ways  the  central  station 


,  engineer  is  the  one  hy  whom^  this  development  of  domestic 
electri  ity  may  be  most  profoundly  influenced  owing  to  the 
close  touch  which  he  necessarily  keefw  with  the  public.  It  is 
indeed  a  position  of  responsibility,  for  he  can  do  much  both  to 
encourage  or  discourage  consumers  and  to  bring  to  the  general 
counsels  useful  information  as  to  the  lines  the  campaign  should 
take. 

Enthusiasm  Replac-es  Apathy. 
This  being  so,  we  are  glad  to  see  that  even  in  the  Ia.st  six 
years  the  attitude  of  the  average  station  engineer  to  the  domes- 
tic electric  idea  has  changed  from  apathy  to  distrust  and  then 
to  enthusiasm.  This  enthusiasm  is  all  the  more  striking  as  it 
must  be  admitted  there  have  been  many  good  reasons  why  the 
station  engineer  should  be  cautious.  There  have  been  certain 
real  obstacles  to  progress.  The  conditions  pertaining  during 
the  past  six  years  have  prevented  the  proper  extension  of  the 
generating  plant  and  at  the  same  time  have  caused  an  increa.se 
in  power  consumers  at  more  than  the  normal  rate.  The  result 
is,  in  many  cases,  a  reluctance  to  take  on  fresh  responsibilities 
until  matters  settle  down,  and  in  others  the  absolute  impossi- 
bility of  connecting  fresh  consumers. 

Networks  and  Tariffs. 

But  were  sufficient  generating  plant  available  there  would 
still  in  many  areas  be  complications  owing  to  the  effect  the 
domestic  load  may  have  on  the  network.  In  some  cases, 
notably  at  Bradford,  where  the  mains  have  been  generously 
designed,  little  difficulty  is  anticipated  from  this  cause.  In 
others,  such  as  Stoke-on-Trent,  there  must  be  extensions 
before  this  load  can  be  safely  dealt  with.  On  the  other  hand, 
Lieut. -Col.  ViGNOLES  thinks  that  this  question  has  been 
exaggerated,  and  that  owing  to  the  high  diversity  of  the 
domestic  load  the  present  mains  will  be  able  to  deal  with  the 
demands  for  some  time  to  come..  It  is  obviously  a  question 
which  must  be  settled  quickly  by  each  engineer  himself. 

The  question  of  tariffs  is  also  one  which  is  not  without  its 
difficulties.  It  is  a  matter  to  which  Major  Richardson  has 
given  a  good  deal  of  attention  and  we  are  glad  to  see  that  he 
j^leads  for  simplification.  This,  however,  is  a  subject  upon 
which  everyone  has  his  own  ideas,  and  a  working  compromise, 
or  better,  a  real  change,  will  not  be  arrived  at  without  difficulty. 
It  is  a  point  on  which  nationalisation  might  really  be  useful, 

Contfactors  and  Showrooms. 

It  is  not  so  long  ago  since  a  certain  number  of  station  en- 
gineers were  inclined  to  be  hostile  to  the  contractors  estab- 
lished in  their  districts.  As  a  first  step  towards  co-ordination 
we  are  glad  to  see  that  this  attitude  has  changed  and  that 
practically  all  station  engineers  now  realise  that  con- 
tractors can  be  turned  without  any  great  difficulty  into  the 
best  canvassers  for  the  undertaklug.  In  this  connection  the 
attitude,  or  rather  attitudes,  taken  up  with  regard  to  the 
establishment  of  a  showroom  is  intersting.  There  woidd 
seem  to  be  almost  as  many  opinions  against  as  for.  But  this 
statement  must  be  modified  by  another  that  many  showrooms 
were  closed  down  during  the  war  owing  to  tho  reasons  outlined 
above  ;  and  that  for  the  same  reasons  their  need  has  not  been 
felt  had  matters  been  otherwise.  We  think,  however,  that 
this  is  only  a  temporary  state  of  things,  and  we  agree  with 
Mr.  Hardie  when  he  insists  that  a  showroom  is  not  only 
desirable  but  absolutely  necessary.  There  is  no  reason  to 
elaborate  the  reason  for  this,  for  it  follows  naturally  from  the 
scheme  of  educating  the  public  which  we  have  suggested  above. 

For  it  must  be  realised  in  fact  that  the  domestic  problem  is 
the  hardest  the  station  engineer  has  yet  had  to  face.  Power 
and  lighting  connections  have  come  almost  of  themselves. 
That  will  not  be  the  case  with  the  domestic  load.  To  develop 
it  will  require  courage,  enterprise  and  good  hard  push  on  the 
part  of  the  station  engineer. 
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Competition  tor  Each  and  Co-operation  for  all. 


By   J.   W.   BEAUCHAMP 


IN  all  industries  a  clear  outlook  over  a  few  years  ahead  is 
most  urgently  needed  and  at  present  particularly  difficult 
to  attain  ;  uncertainties  in  regard  to  labour  and  taxation 
and  the  conflicting  claims  of  home  and  foreign  demand  are 
common  to  every  business.  In  the  case  of  the  electrical 
industry  these  conditions  are  further  complicated  by  the  close 
natural  relation  between  the  activities  of  those  who  produce 
and  apply  electrical  machinery  and  apparatus,  the  development 
of  electricity  supply  and  the  policy  of  the  numerous  and  mixed 
bodies  which  control  it. 

Fortunately  the  services  which  electricity  is  able  to  render 
are  so  great  and  valuable  that  to  a  large  degree  the  demand 
for  it  rises  superior  to  the  manifold  obstructions  and  difficulties 
ofiered  to  the  user  by  timorous  finance  and  lack  of  vision  on 
the  part  of  many  who  produce  apparatus  or  control  the 
separate  monopolies  in  the  supply  of  energy — in  this  country 
so  great  in  number  and  so  bewilderingly  diverse  in  technique 
and  policy. 

Market  and  Effort. 

In  the  past  the  makers  of  machinery  and  appliances  do  not 
appear  to  have  realised  at  all  clearly  how  their  market  and 
welfare  depended  upon  the  efforts  of  those  responsible  for  the 
electrical  welfare  of  the  different  areas  ;  excluding,  for  the 
moment,  private  generating  plants  and  considering  the  whole 
equipment  of  the  public  supplies  and  of  the  consumers  pre- 
mises, it  becomes  obvious  that  something  like  one  half  of  the 
users'  expenditure  on  electrical  energy  is  represented  by  the 
cost  of  suppliers'  machinery,  cables  and  their  upkeep — the 
other  moiety  covering  fuel  and  operation  expenses.  Similarly, 
the  consumer's  expenditure  on  current  using  devices  of  all 
kinds  does  over  their  normal  period  of  life  exceed  the  other 
half  of  this  bill  for  energy.  In  short  then  the  ultimate  user's 
expenditure  upon  the  full  service  of  electricity  is  divided  into 
two  partS' — payment  for  manufactured  appliances  and  machines 
and  payment  for  fuel  and  operating  labour,  the  former  being 
about  twice  the  value  of  the  latter. 

As  the  use  of  electric  power  increases  and  its  cost  is  reduced 
these  numerical  relationships  are  likely  to  be  still  further 
accentuated,  and  one  of  the  greatest  branches  of  engineering 
will  become  more  and  more  dependent  for  its  prosperity  upon 
the  policy  adopted  by  those  who  control  the  public  supplies 
of  electricity,  a  reflection  which  should  lead  the  manufacturer 
and  contractor  to  a  much  closer  interest  in  supply  work,  more 
sympathy  with  its  peculiar  difficulties  and  a  determination  not 
to  be  left  behind  in  any  effort  to  secure  that  abundant  and 
cheap  supply  of  electricity  which  has  been  foreseen  and  promised 
but  can  only  be  brought  about  rapidly  by  a  very  considerable 
amount  of  foresight  and  financial  courage. 

Four  Great  Public  Services. 
There  are  four  great  pxiblic  services  which  can  only  be 
carried  out  through  permanent  and  costly  works  in  roads  and 
buildings.  The  removal  of  sewage  and  the  supply  of  water, 
absolute  necessities  for  which  funds  can  always  be  obtained 
and  in  the  provision  of  which  there  is  no  element  of  competition. 
The  supply  of  gas  and  electricity.  The  former  has  been  long 
established  and  has  some  advantages  in  the  relatively  cheaper 
and  simpler  forms  of  apparatus  employed  for  its  final  use  ; 
the  latter  possesses  almost  uncanny  powers  of  transmutation 
into  light  and  heat  and  mechanical  work,  being  as  easily 
adaptable  to  the  lightest  and  most  trifling  ])urpose  as  to  the 
heaviest  industrial  task.  These  features,  combined  with  easy 
application  to  transport  and  an  increasing  number  of  electro- 
chemical processes,  put  the  electrical  method  of  energy  dis- 
tribution in  a  class  alone,  and  in  the  true  sense  remove  it 
from  direct  competition  of  any  kind,  for  it  can  only  be  pitted 
against  substitutes  which  perform  sonic  of  its  offices  by  quite 
difterent  means  ;  electricity  has  the  further  peculiarity  that 
it  can  be  produced  from  any  form  of  fuel  or  mechanical  power 
and  apparently  is  still  capable  of  great  reduction  in  cost, 
both  on  the  best  results  obtained  to-day  and  still  more  so 


upon  the  average  ;  but  as  against  this  we  have  to  face  and 
deal  with  the  fact  that  detail  distribution  is  costly  and  con- 
sumer's appliances  relatively  expensive. 

The  Solution  of  Wider  Use. 

Modification  of  the  many  rules  and  restrictions  still  in  force 
may  help,  but  the  real  solution  lies  in  wider  use,  increasing 
the  units  delivered  per  mile  or  ton  of  copper  ;  and  with  regard 
to  apparatus,  much  larger  output  and  more  general  employ- 
ment of  those  methods  of  manufacture,  such  as  stamping  and 
welding,  which,  calling  for  heavy  initial  expense  on  tools,  yet 
offer  the  prospect  of  producing  appliances  which  will  take 
their  place  amongst  the  common  range  of  tools  and  utensils 
and  go  their  way  when  superseded  from  time  to  time  by  better 
types. 

In  such  production  there  should  be  room  for  arrangement 
between  manufacturers  to  prevent  overlapping  both  in  evolving 
new  designs  and  in  producing  apparatus ;  not  perhaps  a  simple 
matter  but  worth  much  attention  before  abandonment.  Its 
solution  would  do  a  great  deal  to  strengthen  the  position  of 
the  smaller  firms  as  against  large  combinations  and  against 
imported  appliances.  It  may  be  argued  that  such  procedure 
will  give  standardisation  at  the  cost  of  progress,  but  in  many 
lines  of  work  design  is  so  far  advanced  that  future  changes, 
although  probably  considerable,  may  yet  be  expected  to  take 
place  only  at  longer  intervals  than  in  the  past. 

The  production  of  a  satisfactory  and  inexpensive  appliance 
of  moderate  life  should  for  many  purposes  be  the  object  aimed 
at  in  the  hope  of  securing  greatly  increased  outputs,  and  to 
some  extent  equating  the  durability  of  the  apparatus  to  the 
longer  steps  of  progress  in  design. 

Two  Main  Considerations. 

These  two  main  considerations,  the  relative  cost  to  the 
power  user  of  manufactured  articles  as  against  the  other  items 
making  up  the  complete  service  of  electricity,  and  the  limits 
imposed  upon  the  manufacturer  by  any  restriction  placed  on 
the  demand  for  electricity,  are  sufficient  to  indicate  that  much 
closer  working  should  take  place  between  the  leading  sections 
of  the  industry. 

The  supplier  has  the  right  to  call  upon  the  manufacturer 
for  support  in  the  larger  questions  of  policy  and  legislation. 
Joint  efforts  made  to  remove  difficulties,  assist  in  finance  and 
in  providing  for  some  of  the  development  work  in  connection 
with  hiring  of  apparatus  and  making  show-room  displays, 
which  appears  to  be  so  difficult  in  certain  areas,  would  certainly 
prove  to  be  a  sound  investment — such  work  carried  out  by  the 
manufacturing  interests  would  be  more  far-reaching  in  results 
than  mere  assisted  advertising,  which  in  too  many  cases  only 
stimulates  demand  to  be  disappointed  by  local  supply  dis- 
abilities before  it  can  mature  into  business. 

Of  recent  years  many  of  these  difficulties,  patent  to  those 
in  the  supply  industry,  have  been  more  or  less  concealed 
from  the  other  sections  by  the  great  demand  for  apparatus 
and  wiring  of  all  kinds  ;  to-day  the  position  is  further  com- 
plicated by  a  shortage  of.  generating  plant  and  of  mains 
capacity  which  is  almost  national.  Hence  in  most  places  demand 
is  being  checked  by  natural  causes,  and  only  when  conditions 
become  more  normal— that  is  to  say,  when  supply  capacity 
again  gets  well  in  front  of  load— will  become  apparent  where 
there  is  room  for  more  energetic  methods.  In  the  interval, 
much  good  must  arise  from  discussion  of  mutual  difficulties 
between  all  partners  in  the  business,  and  plans  should  be 
nuvtured  for  an  intensive  cultivation  of  fields  of  work  which 
are  new  or  have  been  neglected  of  late,  the  more  obvious 
being  electric  street  lighting,  which  should  now  go  ahead 
again  with  the  help  of  modern  lamps  and  of  new  applications 
of  optical  research  carried  out  during  the  war. 

Scientific  Shop  Lighting. 
Now  that  lighting  liberty  is  restored  shop  lighting  calls  for 
guidance  to  avoid  the  errors  of  the  past,  the  more  objectionable 
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as  the  brilliancy  of  lighting  units  increase,  and  to  produce 
schemes  which  shall  conform  with  the  character  of  the  districts 
in  which  they  are  used  and  have  some  regard  for  the  needs 
of  traffic  and  the  comfort  of  the  public. 

The  principles  and  practice  of  street  and  shop  lighting 
should  be  linked  together  to  a  certain  extent  if  the  best  results 
are  to  be  obtained. 

Use  of  Electric  Furnaces. 

Industrially  we  can  look  forward  to  great  development  of 
the  less  well-known  uses  of  electricity — the  use  of  furnaces  of 
small  power  for  special  operations,  the  heat  treatment  and 
melting  of  metals  on  a  small  scale  and  an  immense  increase 
in  the  use  of  arc  and  contact  heating  to  replace  bolted  and 
ri vetted  work  by  welding,  and  particularly  in  conjunction  with 
stamping  and  pressing  processes,  to  open  out  many  new 
methods  of  production  requiring  less  reliance  upon  the  foundry. 

Other  Industrial  Uses. 

One  is  rather  apt  to  regard  the  industrial  use  of  electricity 
as  being  confi.ned  to  the  provision  of  mechanical  power,  for 
which  purposes  in  most  places  it  needs  little  advertisement, 
new  business  being  self-generated  out  of  the  satisfaction  of 
the  user ;  but  quite  a  large  and  desirable  further  load  awaits 
those  who  take  advantage  of  the  continuous  quest  for  time- 
savers  and  quality  improvers  in  industry. 

There  is  room  for  a  particular  class  of  production  engineer 
who  will  study  the  use  of  electricity  in  relation  to  the  design 
of  manufactured  articles,  one  who  can  adapt  his  tools  and 
methods  to  the  possibilities  offered  by  a  form  of  energy  which 
will  not  merely  drive  machinery  but  provide  heat  through 
the  widest  range  of  temperature  and  under  complete  control, 
offer  for  use  the  static  force  of  the  magnet,  and  in  addition 
afford  a  means  of  measurement  which  is  unobtainable  with 
any  other  medium. 

The  Domestic  Field. 

In  the  domestic  field  much  has  already  been  accomplished. 
The  "  all  electric  house  "  is  in  being,  the  "  partly  electrics  " 
are  numerous  and  the  users  of  lighting  only  become  fewer. 
It  is  in  this  field,  however,  that  the  greatest  progress  is  possible  ; 


given  suitable  methods  of  charging  and  liberal  di.stribution 
facilities  the  homes  of  this  country  are  capable  of  absorbing 
an  immtiuse  quantity  of  appliances  for  labour  saving  and  for 
heating. 

The  business  calls  for  special  treatment ;  errors  are  more 
serious  and  failures  forgotten  less  easily  than  in  the  factory. 
The  need  of  the  moment  is  to  set  up  a  school  of  domestic 
engineering  in  which  men  and  women  can  be  trained  in  elec- 
trical methods  and  taught  to  regard  the  standpoint  of  purchaser 
and  user  ;  sympathetic,  practical  and  patient  must  be  the 
attitude  of  these  exponents  of  domestic  electrification,  and  in 
matters  of  economy,  cookery  and  household  work  they  must 
meet  the  potential  users  of  the  electric  method  on  common 
ground ;  a  not  unpromising  career  for  those  who  bring 
enthusiasm  to  it  and  one  which  should  be  open  to  a  fairly  wide 
range  of  aspirant. 

In  training  people  for  this  work,  particularly  for  actual 
demonstration  and  instruction  in  the  use  of  rx)okery  and 
labour-saving  appliances,  there  is  much  to  be  said  in  favour 
of  selecting  a  social  class  similar  to  or  not  too  much  above 
those  to  whom  the  instruction  has  to  be  given,  and  upon  whose 
friendly  co-operation  the  success  of  the  appliances  may  to  a 
large  degree  depend. 

The  cost  of  labour-savers  is  still  regarded  very  carefully  in 
spite  of  the  shortage  and  expense  of  domestic  help  ;  every 
housewife  buyer  of  domestic  appliances  is  more  or  less  an 
expert  in  their  use,  a  conservative  by  nature,  and  imbued 
with  a  profound  distrust  of  anybody  attempting  to  sell  any- 
thing. 

To  bring  about  a  revolution  in  home  methods  and  persuade 
the  middle-class  housekeeper  that  it  is  worth  while  to  spend 
the  price  of  a  fur  coat  on  novel  and  little-known  kitchen 
equipment  is  no  light  task — it  will  require  enterprise  and 
financial  courage,  the  training  of  men  and  women  helpers  and 
persistent  study  as  a  subject  by  itself,  but  the  return  to  the 
whole  of  the  electrical  industry  will  ultimately  be  large ;  the 
work  may  also  bring  in  its  train  some  of  those  great  little 
things  which  matter  in  human  life — bluer  skies  and  happier 
lives. 


The  Need  for   United  Action. 


By   Major   H,    RICHARDSON,    O.B.E.,   M.C. 

(President,  Incorporated  Municipal  Electrical  Association.) 


IN  the  development  of  that  branch  of  the  electricity  business 
which  is  generally  known  as  "  heating,  cooking  and  domestic 
applications,"  the  time  has  now  arrived  for  united  action  to 
be.taken  by  the  manufacturers,  the  electricity  supply  authorities 
and  the  local  contractors.  Up  to  the  present  time  the  experi- 
mental and  trial  stages  have  brought  forth  many  ingenious 
products,  several  of  which  are  practicable,  and  have  already 
created  a  growing  demand  for  themselves  in  spite  of  adverse 
circumstances.  This  preliminary  state  is  now  almost  past, 
and  British  goods  of  a  satisfactory  type  will  soon  be  ready  to 
take  full  advantage  of  a  natural  and  healthy  demand,  bringing 
mutual  benefit  to  the  public,  the  manufacturing  industry  and 
the  supply  systems,  provided  that  co-operation,  broad-minded 
team  work  and  efficient  propaganda  prejmres  the  new  field  for 
that  demand. 

Lack  op  Co-ordination. 
Hitherto,  much  valuable  work  of  this  nature  has  been  done 
independently  for  this  branch  of  work  by  different  manufac- 
turers, individuals  and  associations  (particularly  the  Incor- 
porated Municipal  Electrical  Association,among  its  many  duties), 
but,  as  is  natural  in  the  beginning  of  things  there  was  not  that 
co-ordination  of  the  different  interests  which  is  necessary  to 
ensure  the  best  results  in  the  shortest  tin\e.  The  I.M.E.A., 
realising  this  desirability,  became  a  founder  of  the  British 
Electrical  Development  Association,  which,  under  Mr.  Beau- 
champ's  able  guidance,  has  made  such  rapid  strides  that  very 
soon  it  will  be  in  perfect  trim  for  its  important  work.  In  the 
meantime,  the  closest  co-operation  is  maintained  between  the 


two  bodies,  and,  ir  my  opinion,  the  most  efficient  course  to  be 
followed  is  for  all  Associations  and  individuals  interested  in 
any  branch  of  the  electrical  industry  to  assist  the  British 
Electrical  Development  Association  in  every  possible  way, 
including  the  giving  of  the  necessary  financial  support.  This 
being  done,  then  the  B.E.D.A.  should  be  looked  to  for  the 
efficient  direction  of  a  combined  policy  in  all  such  work  as  the 
impending  intensified  development  of  the  "'  Domestic  Applica- 
tions "  branch  of  business. 

The  I.M.E.A.  is  leaving  nothing  undone  which  c-an  help  this 
work,  though  there  has  been  such  an  expansion  of  duties  for 
this  Association  to  attend  to  that  it  is  difficult  to  overtake 
every  subject  with  that  speed  which  one  would  like.  Much 
has  been  done  by  the  formation  of  committees  to  ensure 
thoroughness  and  promptness  in  dealing  with  the  increased 
work. 

Standardised  Tariffs. 

There  is  another  important  factor  in  connection  with  this 
development  work  which  must  be  mentioned  because  of  its 
vital  effect  on  the  subject  xmder  consideration.  I  refer  to  the 
desirability  of  standardised  and  suitable  tariffs  of  charges  for 
electricity.  This  is  a  matter  primarily  for  the  supply  managers 
and  engineers,  but  it  must  also  interest  the  manufacturer. 

I  fail  to  see  how  any  great  demand  can  ensue  from  the 
public  for  even  the  best  of  domestic  appliances  unless  the  t-ariff 
for  the  electricity  to  be  used  is  encouraging  to  the  consumer, 
not  only  by  being  cheap,  but  by  being  couched  in  extremely 
simple  everyday  business  language.     To  meet  this  require- 
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ment,  scientific  and  individual  accuracy  must  be  sacrificed  to 
sufficiently  correct  expediency  which  will  obtain  general  and 
mutual  satisfaction.  The  present  multiplicity  of  complicated 
charges,  varying  in  each  town  or  district,  is  unnecessary, 
bewildering,  and  is  a  deterrent  to  the  popular  use  of  elec- 
tricity. 

I  believe  the  Commissioners  are  already  interested  in  the 
question  of  charges,  and  I  hope  that,  in  the  end,  the  "  flat- 
rate-per-unit  "  system  and  its  evils  will  be  abolished.  In  its 
place  it  should  be  possible  to  have,  with  the  approval  of  the 
Commissioners,  the  adoption  of  a  universal  principle  of  charg- 
ing for  electricity,  to  be  used  by  all  supply  authorities,  though, 
of  course,  the  actual  prices  charged  under  such  principle  would 
vary  slightly  in  different  districts  according  to  the  conditions. 
The    subject   tempts    constructive    suggestions,    but    this    is 


scarcely  the  place  foi  (going  into  details,  though  I  hope  early 
representations  will  be  made  to  the  Commissioners. 

The  Work  of  '•  The  Electrician." 
The  excellent  example  in  initiative  and  propaganda,  ex- 
pressed in  this  special  issue  of  The  Electrician  is  well-timed 
and  appropriate,  and  I  hope  the  work  will  go  on  to  a  trium- 
phant success  in  this  development,  and  to  the  increased  pros- 
perity of  British  manufacturers,  especially  as  the  relation 
between  employers  and  employed  are  recovering  that  balance 
and  common  sense  which  characterises  our  race,  and  has  made 
the  Empire  the  greatest  and  most  tolerant  the  world  has  seen, 
and  this  country — in  spite  of  some  internal  criticism — more 
comfortable  for  the  working  man  than  any  other  country,  and 
with  much  greater  freedom. 


Some  Obstacles  to  the  Domestic  Use  of  Electricity 
and  How  They  Must  Be  Avoided. 


By  LLEWELYN  B.   ATKINSON,  M.I.E.E.,  A.M.Inst.G.E. 


THE  development  of  a  domestic  electric  load  at  the  present 
time  should  have  the  fullest  consideration,  because  it  is  a 
source  of  revenue  which  is  as  yet  practically  untapped. 
To  tap  it,  however,  there  are  certain  difficulties  which  will 
first  have  to  be  overcome  before  a  systematic  campaign  for 
the  boosting  of  this  side  of  the  business  can  be  profitably 
entered  upon. 

The  matter  can  be  looked  at  from  several  points  of  view  ; 
but  one  thing  is  obvious — that  with  the  present  construction 
of  apparatus  and  the  present  design  of  average  user  the  life 
of  the  station  engineer  would  be  a  burden  to  him  if  the  domestic 
load  increased  to  any  great  extent. 

Some  experiences  of  my  own  may  be  given.  At  one 
time  I  occupied  a  house  where  we  employed  three  servants, 
and  careful  observation  and  time  keeping  throughout  a 
whole  day  showed  that  only  three-quarters  of  one  servant's 
time  was  being  usefully  employed  ;  and  it  may  safely  be  said 
that  75  per  cent,  of  domestic  work  done  at  the  present  time  in 
an  ordinary  house  is  unnecessary,  and  is  due  partly  to  a  wrong 
design  of  the  house  and  of  the  household  arrangements  them- 
selves, and  partly  to  a  lack  of  method  on  the  part  of  those 
carrying  out  the  work,  a  state  of  affairs  that  must  not  be 
perpetuated  in  connection  with  electrical  apparatus. 

Trouble  and  Labour    Saving    Devices. 

When  later  on  I  built  and  equipped  a  house  for  myself,  I 
planned  it  with  the  assistance  of  my  wife,  so  as  to  avoid  most 
of  the  unnecessary  labour,  and  I  equipped  it  with  maiiy  devices 
and  arrangements  for  saving  labour  in  domestic  work. 

Our  experience  shows  that  the  increased  employment  of 
labour-saving  devices  of  any  kind  on  any  scale  in  the  household 
is  going  to  give  a  great  deal  of  trouble  to  those  who  will  have 
to  use  them  and  a  good  deal  of  distress  to  the  male  members 
of  the  household,  who  will  have  to  keep  them  in  repair.  It 
must  be  admitted  that  the  ordinary  woman  has  had  no  training 
in  how  to  look  after  machinery,  and  is  quite  incapable  of 
])erforming  such  simple  operations  as  turning  a  screw  in  the 
right  direction.  This  is  thi>  fault  of  men  who  hflve  planned  the 
education  of  women.  She  has  not  been  taugl-.t.  and  does  not 
realise  that  machinery  must  be  kept  clean  and  lubi  'cated  if  it  is  to 
work  properly,  or  else,  perhaps,  she  goes  to  the  other  extreme, 
and  washes  dowji  electrical  ajjparatus  with  a  hose,  and  over 
lubricates  her  sewing  machine  until  it  swims  in  oil.  The 
result  of  my  own  installation  is  that  I  have  spent  many  week- 
ends cleaning  and  repairing  ai)])liances  ;  but  generally  all  that 
required  doing  was  to  remove  superfluous  dirt.  Where 
domestic  servants  are  generally  employed,  as  in  this  country, 
the  })roblem  is  complicated  by  their  presence,  for  they  do  not 
care  to  use  nuichiiu>ry,  as  they  thereby  save  tin\e,  and  they  do 
not  see  the  point  of  saving  anything  which  is  not  theirs. 

For  this  reason  comparisons  with  what  has  been  done  in  the 


United  States  are  not  much  good,  as  there  the  housewife  is 
much  more  left  to  herself,  though,  of  course,  this  condition  is 
rapidly  being  approached  in  this  country. 

The  Foolproof  Kitchen. 

At  the  present  moment  the  household  service  problem  is  in  a 
transition  stage.  Houses  have  been  planned  and  equipment 
provided  on  the  assumption  that  in  middle  and  upper  class 
families  there  will  be  an  abundant  supply  of  rather  unintelli- 
gent female  manual  labour  available.  The  processes  are, 
therefore,  such  as  to  be  entirely  obvious,  to  require  no  know- 
ledge of  something  inside  and  unseen,  while  the  apparatus  is  of 
a  kind  that  its  strength  is  greater  than  required  to  meet  the 
stresses  a  female  can  exert.  We  are  trying  to  substitute 
apparatus  of  a  finer  type,  capable  of  finer  results  for  this  :  but 
to  my  mind  a  finer  intelligence  must  go  with  it.  James  Swin- 
burne, I  believe,  invented  the  term  "  foolproof"  (what  a  fortune 
in  royalties  if  he  had  patented  it !).  What  we  want  is  a  fool- 
proof kitchen — that  is,  one  into  which  a  fool  cannot  penetrate. 

If  once  the  transition  stage  is  over,  and  all  families  have 
to  do  their  own  domestic  work,  then  among  educated  people^ — • 
that  is,  people  of  all  classes  who  have  had  some  scientific  and 
mechanical  education  (others  are  not  educated) — it  will  be 
possible  to  use  appliances  and  methods,  clean,  taking  little 
time,  and  causing  little  work,  and  gi^^ng  the  leisure  that 
women  demand. 

The  problem  wants  approaching  as  a  whole.  Are  the 
methods  we  use  right,  or  are  we  going  lo  try  and  carry  out  by 
new  means  methods  which  were  only  right  with  the  old  means  ? 
The  greatest  drudgery  to-day  in  a  house  is  the  washing  up  of 
table  utensils.  Think  what  is  involved.  A  breakfast  for  six 
people  requires,  according  to  middle-class  ideas,  for  cooking 
and  service  well  into  100  pieces  to  be  washed,  dried  and  put 
away. 

The  New  Domesticity. 

There  is  a  tremendous  demand  at  the  present  time,  owing 
to  the  ordinary  conditions  of  living,  for  a  table  utensil  washer. 
Present  tyiies  involve  the  omploynu'nt  of  very  hot  water  and 
some  m(>ans  of  swirling  this  water  against  the  utensil,  the  idea 
being  that  in  this  way  they  are  cleaned,  and  that  owing  to  the 
heat  of  the  water  they  dry  by  evaporation.  This  may  be  true 
in  parts  of  the  country  where  the  water  is  soft,  but  in  practice 
a  plate  will  not  dry  clean  in  London,  where  there  is  27  grains 
of  lime  to  the  gallon  in  the  water.  It  is  becoming  the  practice 
to  do  the  whole  of  the  dishwashing  of  a  household  once  in 
24  hours  or  twice  a  week  to  save  unnecessarv  labour,  but  it  is 
stated  to  d(>stroy  the  glaze  if  they  are  left  in  a  weak  soda 
solution,  as  is  desirable.  But  if  this  is  the  case,  then  let  us  alter 
the  glaze.  This  is  an  example  of  beginning  at  the  ba«e  of  the 
problem.  For  centuries  we  have  had  to  clean  knives  on  boards 
or  in  rotary  machines  ;    now  that  has  all  gone,  "nd  we  have 
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rustless  and  washable  steel  knives.  It  may  be  that  all 
articles  should  be  of  an  electronegative  metal,  to  be  cleaned  by 
being  subjected,  as  a  cathode,  to  a  h(!avy  current  in  a  solution, 
80  that  the  hydrogen  evolved  will  blow  ofT  all  the  dirt.  But, 
meantime,  all  we  can  do  is  to  offer  some  types  of  a|)i)aratus  to 
meet  present  methods.  I  believe  that  for  this  purpose  a  con- 
ference of  engineers  who  have  studied  this  question  with 
women  who  understand  the  difficulties  would  be  a  good  step 
with  the  view  to  settle  what  apparatus  could  be  put  forward 
with  con  fidence  to  meet  real  requirements,  and  to  couriter  the 
failures  of  the  jmst. 

The  Work  of  the  B.E.D.A. 
The  Electrical  Development  Association  and  the  British 
Electrical  and  Allied  Manufacturers'  Association  are  now 
co-operating  in  the  collection  of  data  of  breakdowns  of  existing 
types,  and  are  publishing  these  to  the  manufacturers  con- 
cerned for  their  information — of  course,  without  the  mention 
of  names.  It  is  found  that  a  large  number  of  breakdowns  are 
not  due  to  mere  accident,  but  to  some  actual  fault  in  the  design, 
and  the  designs  must,  therefore,  be  examined  with  a  view  to 
the  removal  of  these  obstacles  to  reliable  operation.  To  do 
this  requires  that  the  engineer  should  be  in  close  touch  with 
what  is  happening  in  the  kitchen,  approaching  the  various 
problems  which  are  raised  with  an  open  mind  and  doing  his 
best  to  find  a  solution.  I  have  said  above  that  the  domestic 
servant  cares  little  for  engineering,  and  perhaps  it  is  equally  true 
that  the  engineer  cares  as  little  for  kitchen  work ;  but  this  must 
be  changed,  and  the  bringing  together  of  these  two  opponents  is 
only  another  way  in  which  co-ordination  can  be  beneficial. 


The  Preliminary  to  a  Selling  Campaign. 

A  further  difficulty  to  be  overcome  before  the  station 
engineer  or  manager  will  be  intere.sted  is  the  actual  provLsion  of 
apparatus.  There  has  been  a  real  difficulty  in  getting  the  equip- 
ment. It  is  obviously  no  good  .starting  a  .selling  campaign 
;vhen  there  is  nothing  to  sell.  Take  the  domestic  clothes 
washing  machine  ;  there  is  an  enormous  demand  for  them  at 
the  present  time,  but  they  simply  cannot  be  got.  It  i.s  there- 
fore obvious  that  the  supply  of  goods  must  precede  the  demand, 
and  it  is  there  where  the  necessity  for  co-ordination  which 
The  Electrician  has  rightly  made  the  keynote  of  this  sf>ecial 
issue  comes  in.  The  stuff  must  be  there  to  sell  before  any 
attempts  are  made  to  sell  it ;  and  it  therefore  follows  that  the 
manufacturers  must  turn  out  goods  in  anticipation  of  the 
demand,  and  this  brings  us  back  again  to  being  perfectly 
satisfied  by  study  or  experiment  that  the  real  requirements 
are  fir.st  known. 

It  may  be  thought  that  these  observations  are  somewhat 
pessimistic,  but  they  are  not  so  intended.  But  I  contend  it  is 
useless  to  shut  our  eyes  to  facts  and  blunder  along.  To  my 
mind,  too  much  is  being  made  of  efficiencies  and  relative  costs 
of  gas,  &c.,  &c.  A  servant  to-day  costs  £lfX)  a  year  at  the  very 
least,  and  most  people  would  pay  £150  a  year  to  be  rid  of  the 
servant,  so  if  you  can  get  the  right  appliances  a  householder 
can  afford  to  spend  about  £3,000  in  capital,  or  somewhat  less 
to  allow  for  repairs  and  replacements,  in  order  to  be  rid  of  one 
domestic  servant.  Manufacturers  and  central  station  engi- 
neers do  not  yet  realise  what  money  there  is  in  the  business. 
When  they  do  get  thinking  they  will  be  astonished. 


The  Development  of  the  Heating  and  Cooking  Load. 

Is  a  Showroom  Necessary?     Glasgow  Says  "Yes." 


By    R.    HARDIE. 

(Showroom  Manager,  Glasgow  Corporation  Electricity  Department.) 


"There  is  no  question  that  at  this  juncture  the  setting  up  of  properly 
equii)ped  showrooms  in  every  city  in  the  United  Kingdom  would  do 
mor  e  to  popularise  electrical  apparatus  and  labour-saving  devices,  for 
which  the  need  is  so  clamant,  than  any  other  form  of  enterprise." 

HAVING  in  Glasgow  just  completed  the  fifth  year  of  our 
existence  with  a  showroom,  the  resultsof  the  quinquen- 
nial stocktaking  may  be  of  interest  to  the  executives  of 
electricity  undertakings  throughout  the  country.  It  may  be  re- 
called that,after  lengthy  conversations  with  the  Scottish  Elect- 
ical  Contractors'  Association,  Mr.  W.  W.  Lackie,  then  chief  en- 
gineer of  the  Glasgow  undertaking,  decided  to  set  up  central 
showrooms  for  fhe  purpose  of  providing  facilities  for  the  display 
and  proper  demonstration  of  the  various  designs  of  electrical 
apparatus.  Although  the  development  has  been  hindered, 
due  to  war  restrictions,  the  venture  has  proved  a  decided 
success,  as  the  following  figures  will  show.  Annual  sales  have 
increased  from  £4,000  to  £25,000,  and  the  enterprise  is  now 
practically  self-supporting.  During  the  five  years,  apparatus 
to  the  equivalent  of  over  16,000  kw.  has  been  connected  to  our 
mains,  made  up  of  over  5,000  electric  fires,  6,000  irons,  1,000 
vacuum  cleaners,  100  cookers,  in  addition  to  numerous  large 
cooking  equipments  in  works'  canteens.  Flash  lamps,  dry 
batteries  and  kindred  lines  are  not  handled  by  us,  as  we 
do  not  consider  this  fair  business.  For  the  same  reason,  w^e 
do  not  adopt  energetic  measures  to  meet  the  lamp  renewal 
demand,  this  is  already  done  quite  successfully  by  the 
trade.  Our  mission  we  conceive  is  to  develop  business  which 
prior  to  our  starting  was  left  undone,  and  which,  in  our  opinion, 
can  only  be  done  properly  by  the  sui)})ly  authority.  We  have 
no  desire  to  compete  with  the  trade,  having  recognised  that  our 
legitimate  business  is  to  encourage  electrical  sales  by  every 
electrical  firm  in  Glasgow, 

Chief  Electrical  Booster. 
In  a  recent  issue  of  "  Electrical  Merchandising  "  it  was  laid 
down  that  the  central  station  commercial  manager  will  best 


further  his  interests  by  acting  as  '  chief  electrical  booster  '  in 
his  community,  and  pointing  out  to  each  and  all  new  oppor- 
tunities to  sell  goods.     By  this  means  he  will  produce  the 
greatest  results  in  appliances  and  load  added  to  his  lines,  and 
in  making  friends  among  local  electrical  men,   who  are  in 
constant  contact  with  the  central  station's  customers."     A 
policy  of  this  kind  may  not  reflect  itself  in  a  large  surplus  at 
the  end  of  the  year  from  the  showroom  standpoint  :    but,  if 
the  demand  for  electrical  apparatus  is  broadened,  the  main 
object  of  the  estalilishment  of  the  showroom  is  achieved.     It 
may  be  asked.  Has  our  progress  been  made  at  the  cost,  or  to 
the  detriment,   of  the  local  contractors,  and  what  is  their 
attitude  towards  the  showroom  ?     The  reply  is  that  the  con- 
tractors are  our  best  friends,  and  a  large  proportion  of  our 
turnover  is  with  them.     In  Glasgow — and  probably  this  holds 
good  all  over  the  country — there  is  no  firm,  whether  manufac- 
turer, factor,  wholesaler  or  contractor,  in  a  position  to  display 
a  comprehensive  range  of  electric  apparatus.     The  manufac- 
turer is  restricted  to  his  own  particular  lines,  the  factor  or 
wholesaler's  profit  is  too  small  to  permit  of  displaying  and 
demon-strating  apparatus  ;    and,  in  any  case,  his  premises  are 
not,  as  a  rule,  suitably  located  for  the  \nsitation  of  the  public. 
The  contractor  who  executes  the  wiring  and  advises  the  con- 
sumer in  the  selection  of  fittin'gs,  &c.,  is  not  usually  in  a 
position  to  stock.     In  these  days  of  high  costs  his  capital  is 
more  than  locked  up  in  his  wiring  business. 
The  Uses  of  a  Showroom. 
By  the  provision  of  a  properly-equipped  sho\\Toom,  situated 
in  the  best  shopping  thoroughfare,  the  supply  authority  can, 
and  should,   provide  the  necessary  demonstration  facilities, 
for  demonstration  is  the  sure  forerunner  of  sales.     The  con- 
tractor can  either  send  or  accompany  his  client  to  the  show- 
room, select  fires,  cookers,  vacuum  cleaner,  washing  machines, 
irons,    kettles,    &c.     The    supply    authority,    with    its    local 
prestige,  is  regarded  as  above  suspicion,  and  the  customer  is 
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assured  that  only  satisfactory  and  tried  apparatus  will  be 
supplied,  and  that  the  guarantees  issued  will  be  supplemented. 
As  a  rule  he  is  content  to  be  guided  by  our  experience,  and  we 
do  our  best  to  merit  this  confidence.  As  for  the  contractor, 
he  is  now  satisfied  that  we  do  our  best  for  his  clients,  and  are 
in  no  wav  tempted  to  filch  a  customer  from  him.  It  is  pleasing 
to  record  that,  as  a  result  of  five  years  trading,  our  relations 
with  the  trade  are  of  the  friendliest  description,  the  initial 
tendency  to  jealousies  and  misunderstandings  having  been 
entirely  cleared  away.  Emphasis  is  laid  on  this  point,  because 
in  Glasgow  and  district  there  are  40  or  50  contractor  firms,  who, 
in  the  execution  of  their  ordinary  business,  act  as  first-class 
vnpaid  canvassers  for  the  electricity  department,  and  generous 
co-operation  on  our  part  is  essential. 

Growth  of  the  Heating  Business. 
The  growth  of  heating  business  has  been  steady  in  Glasgow, 
■with  the  exception  of  the  winter  of  1917-18,  when  our  activities 
were  hampered  by  the  restrictions  on  the  sale  of  electrical 
apparatus,  rendered  necessary  by  the  shortage  of  generating 
plant.  Fortunately,  up  till  now,  although  often  sailing  near 
the  wind,  we  have  not  been  compelled  to  restrict  the  supply  of 
current.  With  prospects  of  the  early  starting  up  of  several 
18,750  kw.  sets  at  our  new  Dalmarnock  power  station,  we 
•anticipate  being  in  a  position  to  go  "  full  steam  ahead," 
■unaffected  by  fear  of  November  fog,  peak  loads  or  other 
contingencies. 

The  progressive  growth  of  the  heating  and  cookmg  con- 
sumption in  Glasgow  is  indicated  by  the  following  figures  :— 

1915  1,73.3,259  units 

191(5    3,348,035       „ 

1917    4,438,042       „ 

1918  ■.■.;■.■.:■.:■.■.■.:■. 5,i98,6ii  „ 

2919    6,995,599       „ 

Total  for  five  years  21,713,546       „ 

A  gratifying  feature  of  this  load  is  that  most  of  it  was 
obtained  by  connecting  up  apparatus  to  existing  services  and 
distributors  originally  laid  for  lighting  purposes,  and  little 
or  no  capital  expenditure  was  incurred  in  obtaining  the  con- 
siderable revenue  which  the  figures  represent.  With  the  rapid 
growth  of  this  business  we  shall  probably  have  to  face  the 
problem  of  overloadqd  distributors,  more  especially  in  the 
business  centre  of  the  city,  where  a  continuance  of  the  demand 
for  electric  heating  in"  large  office  blocks  will  overtax  our 
present  mains.  In  the  residential  districts  the  load  is  not  so 
concentrated,  and  does  not  yet  threaten  difficulty. 

The  Future  of  the  Electric  Fire. 

Undoubtedly,  with  our  peculiar  climate,  the  electric  fire 
has  a  vast  future,  provided  we  can  find  it  profitable  to  make 
the  charge  for  current  reasonably  low.  It  is  ideal  for  situa- 
tions where  intermittent  heat  is  required.  Where  heat  is 
required  for  over-long  periods  at  a  stretch,  the  cost  is  apt 
to  work  out  high  ;  but,  as  electrical  men,  we  may  rest  content 
if  we  can  argue  with  truth  that  what  ga-,  as  a  heating  agent 
can  do  electricity  can  do  much  better  and  equally  cheaply, 
always  provided  "the  cost  per  unit  is  righi). 

In  Glasgow  we  oifer  a  special  rate  to  domestic  consumers— 
that  is,  for  current  used  for  cooking,  heating  or  other  domestic 
uses  over  800  hours  use  per  annum  of  the  maximum  demand 
for  lighting,  where  energy  for  lighting  and  heating  purposes 
is  taken  through  the  same  meter  and  charge — Id.  per  unit. 

Electric  Cooking. 
With  regard  to  electric  cookers  for  domestic  premises,  we 
cannot,  for  obvious  reasons,  lay  claim  to  such  marked  progress 
The  price  of  an  electric- cooker  runs  from  £20  to  £10,  whereas 
gas  cookers  are  installed  absolutely  free  of  charge.  Small 
wonder,  therefore,  that  electric  cooking  is  limited  in  its  appeal 
to  the  owners  of  better-class  houses.  When  you  seek  to  intro- 
duce electric  cookers  into  the  new  housing  schemes,  it  is 
difficult  to  argue  against  gas  on  the  score  of  initial  expenditure. 
In  these  days  of  abnormal  building  eosts,  when  the  price  of 
every  constituent  part  of  the  structure  is  soaring,  the  additional 
capital  ex|)eu(liture  involved  in  the  installation  of  electrical 
cooking  equipment  tends  to  put  it  out  of  court.     Apart  from 


the  actual  equipment,  the  cost  of  vriring  has  gone  up  by  leaps 
and  bounds.  We  are  arranging  at  present  to  erect  a  comjilete 
electrical  equipment  in  a  five-apartment  house,  which  is  being 
built  bv  the  Local  Director  of  Housing,  to  get  actual  costs  data, 
as  compared  with  an  all-gas  house,  to  be  erected  alongside. 
No  coal  or  other  solid  fuel  will  be  used  in  either  of  the  houses, 
and  in  the  electric  house  neither  fireplaces  or  chimneys  will  be 
provided,  in  order  to  ascertain  the  actual  saving  in  building 
by  the  omission  of  these.  In  the  absence  of  water-power,  I 
look  upon  complete  electric  .service  as  a  counsel  of  perfection. 
While  anxious  to  do  the  whole  job,  I  recognise  that  hot  water 
can  most  economically  be  obtained  either  by  means  of  a 
separate  coke  boiler  or  by  a  coal  fire,  with  boiler  behind,  in  the 
living  room,  and  possibly  with  a  combined  oven.  This  wiU 
at  once  heat  the  living  room,  pro-vide  ample  hot  water  for  sinks 
ani  bath,  and  do  certain  oven  'work  and  ordinary  boiling  ;  and 
this  coal  fire  will  be  a  coal  saver  as  compared  with  the  kitchen 
range,  which  all  competent  judges  agree  is  obsolete.  In  winter, 
any  cooking  which  cannot  be  done  by  this  coal  fire,  also 
summertime  '^ooking,  when  the  fixe  will  be  out  of  use  for  most 
of  the  day,  can  be  done  quite  economically  with  an  electric 
cooker,  just  as  it  is  now  done  with  the  gas  equipment. 


Fig.  1.     Ex-ERiOR  View  of  the  Glasoow  ELECiRicnY 
Depaktment  Showroom. 

Electric  Fires  Economical. 
Electric  fires  will  be  installed  in  all  other  rooms,  and  can 
be  recommeiuied  as  economical.  Until  we  get  nearer  Utopia, 
which  I  ])resume  will  be  an  absolutely  smokeless  .suburb,  I  am 
afraid  something  on  the  lines  indicated  will  have  to  serve. 
We  will.  I  am  convinced,  only  weaken  our  case  if  we  attempt 
too  much.  A  vear  ago  the  Glasgow  Corporation  electricity 
department  carried  out  an  experiment  with  an  all-electric 
equipment  in  two  three-apartment  houses.  While  it  estab- 
lished the  fact  that  electricity  is  entirely  practicable  for  all 
domestic  purposes,  the  bills  for  current,  even  at  the  low  rate  of 
|d.  per  unit,  worked  out  high.  The  total  consumption  in  12 
months  was  10.052  units  (£32)  in  one  case,  and  10.981  (£35)  iu 
the  other.  At  to-day's  price  of  Id.  per  unit  the  figures  would 
be  £42  and  £16.     TJiese  figures  obviously  are  not  attractivo 
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to  the  ordinary  artisan,  and,  so  long  as  wc  are  dependent  on 
coal  at  the  jicncrating  station,  there  does  not  seem  to  be  any 
means   of  materially  reducing  tliem.     Electricity  cannot   be 

.  sold,  even  by  municipalities,  at  less  than  cost.  At  a  B.C.G.A., 
meeting  held  in  Glasgow  recently  one  speaker  suggested  that 
tlni  Corporation  should  be  asked  to  subsidise  handsomely 
tiie  gas  department  in  its  efforts  to  remove  the  smoke  nuisance 
and  raise  the  standard  of  health.  Assuredly,  without  sub- 
sidies, electricity  will  not  be  sold  in  the  near  future  at  |d.  per 
unit,  the  maximum  figure  if  electric  service  is  to  be  complete, 
and  subsidies  are  rather  out  of  favour  at  the  moment.  The 
common  sense  of  the  question  seems  to  be  to  concentrate  on 
the  ])artial  service,  which  I  have  indicated  we  can  perform 
economically  to  the  consumer  and  profitably  to  ourselves.  Let 
us  leave  them  one  coal  fire  in  the  living  room  for  th^m  to 
poke  at,  if  they  must. 

Provision  is  being  made  in  all  new  local  housing  schemes  for 
an  electric  iron,  at  once  the  oldest  and  best  example  of  elec- 
trical heating.     Nothing  can  be  said  against  it,  either  on  the 

.score  of  high  running  cost  or  unsatisfactory  service. 


Fio.  2.    "Canny  Scots"  Iitjebested  in  the  Showroom. 

Lighting  Becoming  Negligible. 

Although  the  general  adoption  of  the  metal-filament  and 
■  gas-filled  lamps  of  low  wattage  has  done  away  with  the  neces- 
sitv  of  laborious  arguments  in  favour  of  electric -Jiehting, 
lightmg  IS  becoming  a  more  and  more  negligible  percentage 
of  the  station  load,  and  lighting  only  consumers  are  apt  to 
become  non-remunerative.  Only  by  the  use"  of  current- 
consuming  devices  other  than  lam])s  can  many  of  these  be 
made  profitable  customers.  Gone  are  the  days,  let  us  hope, 
when  one  refered  to  the  "  Proceedings  "  of  the  LE.E. 
to  find  a  complete  condemnation  of  electric  cooking  and 
heating ;  although,  even  yet,  it  is  possible  to  read 
an  article  in  *"  The  Times  "  Engineering  Supplement,  by  an 
alleged  "  Electrical  Correspondent,"  on  the  rivalry  of  gas  and 
electricity,  arguing  that  electrical  engineers  must  content 
themselves  with  lighting  and  ])ower,  because,  forsooth,  in  the 
nature  of  things  it  is  impossible  to  compete  with  gas  as  a 
heating  agent.  Fortunately,  this  ty])e  of  engineer  is  rapidlv 
becoming  extinct.  All  who  count  in  the  industry  are  out  for 
the  encouragement  of  the  domestic  load. 
Some  Figures. 

As  for  the  benefits  to  the  undertaking,  Mr.  Grogau's  figures 
from  his  o\vn  house  (quoted  at  East  Midland  Sub-centre, 
I.E.E.)  are  instructive  : — 

Lighting  consumption     200  units  per  aunum 

,     Heating  and  cooking  consumption    ...4,200 


Even  with  a  less  enthusia.stic  adoption  of  electric  appliances 
in  the  home,  it  is  a  simple  matter  to  multiply  the  lighting  con- 
sumption by  10.  Mr.  Grogan's  claim  that,  assuming  only  a 
moderate  proportion  of  lighting  cortsumers  were  jw.Tsuaded 
to  adopt  electric  h«'ating  and  cooking,  the  annual  output  of 
many  stations  would  be  doubled,  is  mild. 
Unwired  Hou.se.s. 

With  regard  to  the  future,  much  remaias  to  be  done  in 
Glasgow  di.strict ;  only  about  10  per  cent,  of  the  house.s  are 
wired,  the  remainder  being  gas  lit.  A-s  the  E.D.A.  aptly  puts 
it  :  "  Everybody  wants  electricity  "  ;  but  in  these  days,  when 
property  owners  are  obtaining  little  or  no  return  on  capital 
sunk  in  dwelling  houses,  it  is  hopeless  to  expect  them  to  sj>end 
fresh  money  in  modernising  the  thousands  of  ga.s  lit  tenements 
(a  design  of  building  confined  practically  to  Scotland)  in  our 
area.  Whether  we,  as  a  supply  authority,  may  consider  it 
advisable,  in  order  to  obtain  this  business,  to  wire  these  older 
houses  is  a  question  which  will  have  to  lie  over  at  least  until 
the  present  spate  of  actual  applications  are  dealt  with.  This 
also  may  be  said  to  apply  to  the  cooking  businp.ss,  as  we  cannot 
hope  to  captuie  this  load  in  adequate  bulk  until  we  are  pre- 
pared either  to  copy  the  gas  authorities  by  installing  cookers 
free,  or  at  a  nominal  annual  rental,  relyinjf  upon  the  increased 
revenue  to  recoup  us  for  this  capital  expenditure.  The  gas 
people  seem  to  find  this  business  quite  lucrative,  and  we  ought 
to  be  able  to  wage  a  more  equal  fight  than  at  pre.sent.  The 
Glasgow  gas  department  has  over  300,000  cooking  and  heating 
appliances  in  use  :  the  corresponding  electrical  figure  is  in 
the  region  of  30,000-40,000,  so. that  we  have  still  a  considerable 
leeway  to  make  up. 

What  has  been  said  in  this  connection  applies  equally  to 
some  of  the  larger  appliances  operated  by  fractional  horse- 
power motors — negligible  individually,  but  valuable  in  bulk. 
The  washing-machine,  a  new  comer  but  admittedly  one  of  the 
most  efficient  labour  savers,  at  its  present  price  (£50  to  £60) 
cannot  find  as  ready  a  sale  as  we  could  wish.  The  average  man 
cannot  afford  it,  no  matter  how  desirable.  He  is  left  cold  by 
the  argument  that  the  general  adoption  of  electric  service  will 
save  a  servant's  board  and  wages  (equivalent  to  £60  or  £80 
per  annum).  He  never  did,  nor  does  he  expect  to.  indulge 
in  the  luxury  of  a  maid.  This  impecunious  class  constitute  the 
majoritv  in  most  towns,  and  will  I  am  afraid,  of  necessity, 
have  to  continue  to  ask  their  women  folks  to  carry  on  with  the 
0-cedar  mop  or  carpet  sweeper,  and  perform  this  washing  by 
the  old  back-breaking  methods  of  the  wash  tub. 
Design  of  Apparatus. 

Our  experience  goes  to  show  that,  generally  speaking,  there 
is  not  much  to  complain  of  in  the  design  of  apparatus.  Fires 
are  in  the  main  satisfactory.  Elements  have  a  good  life,  and 
designs  give  promise  of  being  varied  enough  to  suit  the  most 
exacting  tastes.  Cookers  are  still  far  too  heaNy.  the  foundries 
who  manufacture  the  castings  evidently  stipulating  that  there 
must  be  a  certain  weight  (2  to  4  cwt.  generally)  in  each  cooker. 
We  could  with  profit  ennUate  the  design  and  weight  of  the 
American  product.  The  boiling  plates,  as  heretofore,  remain 
the  weak  spot,  but  many  capable  brains  are  at  }>resent  on  the 
work  of  development  in  this  airection.  and  we  may  con- 
fidentlv  anticipate  in  the  near  future  the  production  of  a 
satisfactory  radiant-type  of  boiling  plate. 

The  British  iron  has  improved  out  of  all  knowledge  within 
the  past  two  years.  The  same  remark  applies  to  electric  kettles, 
toasters  and  similar  appliances. 

Vacuum  cleaners  are  a  first-class  selling  line,  but  we  are 
still  almost  dependent  on  America  for  these,  as  with  all  ap- 
pliances oivratod  by  fractional  horso-power  motors.     Why  I 

Owing  to  heavy  freights  and  adverse  rate  of  exchange,  the 
])resent  price  of  a  washing  machine  (ilGO)  is  high.  Is  there  not 
an  o})ening  here  for  some  enterprising  British  firm  to  com- 
mence manufacture  I 

In  conclusion,  1  share  the  generally  accepted  belief  that  we 
have  barely  scratched  the  surface  of  this  domestic  business. 
Let  any  electrical  engineer  ascertain  the  figures  for  gas  ap- 
]iliances  in  use  in  his  area,  and  he  will  realise  the  vast  possi- 
bilities ;  and  let  him  take  heart  of  grace,  because  each  year 
will  see  him  in  a  better  position  to  deliver  the  goods. 
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The  Making  of  Goodwill. 


By   T.    C.  ELDER. 


AS  it  appears  in  the  balance-sheet,  that  mysterious  term 
goodwill  oftens  covers  a  multitude  of  commercial  sins,  as 
any  keen  accountant  will  testify.  Yet  essentially  it  stands 
for  the  very  soul  of  business.  Its  relationship  to  the  factory 
or  office,  the  collection  of  plant  and  machinery^ — what  Dr. 
Johnson  called  the  "  parcel  of  vats  and  boilers"- — the  furniture 
and  apparatus,  files,  card  indexes,  and  the  rest  of  it,  is  that 
of  the  spirit  to  the  body.  No  analogy  would  seem  juster.  But 
a  variation  is  at  once  perceptible  on-first  analysis. 

For  wherein  does  this  spirit  of  goodwill  have  its  real  habita- 
tion as  a  living  force  ?  Not  in  the  body  that  I  have  roughly 
described,  but  in  the  market  places  of  the  world,  or  more 
precisely,  in  the  mind  of  the  customer.  Your  goodwill  is  of 
real  assessable  value  in  so  far  as  it  represents  a  favourable 
conviction  or  persuasion  in  the  intelligence  of  so  many  hundreds 
or  thousands  of  buyers,  in  one  or  many  parts  of  the  world,  with 
whom  you  hope  to  do  business. 

The  Destination  of  the  Goods. 

Market  power — the  systematised  selling  of  industrial 
products — depends  on  several  main  elements  of  successful 
business  management.  There  must  be  a  reasonable  degree  of 
efficiency  in  the  actual  production  itself,  which  means  that 
through  every  process  of  manufacture  the  destination  of  the 
goods  is  kept  in  sight,  and  adjustment  made  accordingly  in 
quantities,  designs  and  costs.  There  must  be  intelligent 
continuous  study  of  methods  of  reaching  the  market,  in  the 
physical  sense  of  transport  by  land  and  sea,  and  convenient 
packing  and  consignment.  And  finally  there  must  be  given  to 
what  may  be  termed,  by  contrast  to  this  physical  process,  the 
psychology  of  distribution,  that  skilful  direction  which  is 
calculated  to  make  the  market  not  merely  receptive  but  eager. 

Publicity  and  Organisation. 

It  is  astonishing  how  frequently  in  the  engineering  industry, 
which  supplies  machinery  for  every  other  industry,  these 
elements  are  badly  combined.  At  the  two  extremes  there 
are,  on  the  one  hand,  still  firms  which  boast  that  they  do  not 
advertise,  with  many  others  whose  advertisements  are  so 
feebly  ineffective  as  to  be  almost  dangerous,  and  on  the  other 
hand,  it  must  be  admitted  that  some  of  the  cleverest  publicity 
has  been  done  on  behalf  of  firms  not  equally  well  organised  in 
their  works. 

Both  parties  are  wrong  who  argue  respectively,  on  the  one 
hand,  that  if  the  goods  are  well  manufactured  they  need  no 
advertising,  or,  on  the  other  hand,  that  brilliant  publicity  will 
make  a  market  for  goods  that  are  more  or  less  below  standard. 
Here  it  is  understood  that  I  am  thinking  of  abiding  success,  for 
great  general  demand  will  penetrate  to  the  most  modest  and 


secretive  factory,  while  bluffing  advertisement  may  create  a 
temporary  rush  of  business.  "What  is  under  discussion^ 
in  this  article  is  the  creation  of  lasting  goodwill,  and  that  calls 
for  ability,  both  in  market  management  and  in  works  manage- 
ment. For  simplicity's  sake,  I  must  here  assume  efficiency  ia. 
the  factory.  If  the  factory  could  be  taken  on  tour  it  might- 
be  that  other  publicity  would  not  be  needed  ;  but  the  works  are 
a  fixture,  and  the  market  must  be  told  by  means  of  pamphlets 
and  catalogues,  the  recitals  of  the  salesmen,  the  displaj^ 
of  advertisements,  and  the  news  paragraphs  and  articles  that? 
will  be  devoted  to  any  original  effort  on  the  part  of  the  firm. 
You  cannot  maintain  goodwill  unless  the  market  memory  is 
continually  refreshed.  The  amusing  mutual  contradiction 
of  the  two  common  arguments  against  advertising,  that  in  good 
times  no  more  orders  can  be  accepted,  and  that  in  bad  times 
there  are  no  orders  to  be  got,  will  not  bear  to  be  tested  by  this 
principle.  You  never  know  when  you  will  need  that  customer 
in  whose  mind  your  goodwill  is  planted,  nor  can  you  calculate 
that  the  plant  will  live  if  your  competitors  are  allowed  to 
choke  it  with  their  weeds.  The  only  safe  thing  and  the 
obviously  enterprising  thing  is  to  keep  him  always  reminded 
favourably  of  your  existence,  and  your  willingness  to  serve- 
him. 

Prejudice  of  Value. 

The  lawyers  say  that  if  prejudice  is  on  your  side  when  you 
go  into  court  it  is  very  difficult  for  reasoning  or  evidence  ta 
defeat  you.  Trade  goodwill  is  prejudice  in  your  favour,  and 
goodwill  gets  far  more  orders  every  day  than  carefully  examined 
merits.  The  millions  of  pounds  worth  of  branded  goods  thair 
are  sold  in  the  shops  every  day  have  each  their  little  cellular 
corner  in  the  brain  of  the  buyer.  It  is  very  hard  to  sell  hina 
anything  "  just  as  good."  Does  that  theory  apply,  it  may  be- 
questioned,  to  the  trade  in  machinery  ?  That  is  supposed  to 
be  a  deal,  or  a  duel,  between  experts,  both  having  technical 
knowledge  and  ability  to  appreciate  the  fine  points  and  minute 
differences  of  detail.  I  have  no  hesitation  in  gi^"ing  my 
opinion,  based  on  personal  experience,  that  there  is  at  least  as 
much  human  nature  in  engineers  as  in  other  people,  and  that, 
except  when  there  is  only  one  machine  that  will  serve  a  special 
purpose,  they  are  certainly  influenced,  and  rightly  influenced,, 
by  their  knowledge  of  the  reputation  and  character  of  the  firm 
that  they  prefer  :  that  means  that  the  firm's  goodwill  is  work- 
ing in  their  minds.  As  multiplied  in  many  minds  this  influenc-e 
is  of  incalculable  value,  and  it  is  mainly  created  and  upheld  by 
intelligent  and  persistent  publicity. 

All  this  is  but  the  preamble  to  a  general  dissertation  on 
quality  and  quantity  of  advertising  and  publicity,  which  would 
fill  a  book  ;  but  it  is  important  that  the  preamble  should  be- 
approved  before  an  examiiiation  of  the  clauses  is  made. 


The  Path  of  Prosperity. 


By    H.   E.    GOODY, 


THERE  is,  perhaps,  no  other  business  in  which  the  supply  is 
so  utterly  \insym])athetic  to  the  demahd  as  the  elec- 
trical industry.  Practically  everybody  wants  electricity 
for  heating  and  cooking,  but  very  few  are  able  to  get  it.  The 
demand  is  insistent  and  persistent,  but,  owing  to  the  apathy 
of  those  responsible  for  the  supply,  it  has,  so  far,  proved 
ineffective.  People  want  electrical  service,  but  they  do  not 
want  it  regardless  of  expense  and  trouble;  and  if  electricity 
is  to  develop  as  the  nation  and  every  section  of  the  ind^istry 
desires  (excepting  the  supply  authorities)  the  business  must  be 
placed  on  a  financial  basis  which  corresponds  to  some  extent 
with  the  paying  ability  of  the  average  consumer.  The  present 
charges  are  fantastically  absurd. 


Central  Stations  and  the  Future. 
Central  stations  as  a  rule  seem  to  be  incapable  of  taking: 
the   long  view.     They   lack  the  sense   of   perspective,   and, 
instead  of  looking   to   the    future,  are    apparently    content 
to  get  as  much  money  as  possible  out  of  their  existing  con- 
sumers.    If  the  supply  airthorities  throughout  the  country 
would  reduce  their  rates  for  doniestic  heating  and  cooking  to  a 
figure  which  brought  the  cost  of  electricity  to  within  a  reason- 
able distance  of  gas  charges  ;    if  they  would  employ  the  same- 
methods  of  encouragement  as  the  gas  companies  in  connection 
with  the  hire  and  installation  of  cooking  and  heating  apparatus;, 
and,  finally,  if  they  would  only  in\port  the  same  degree  of 
enthusiasm  and  enterprise  into  their  efforts  to  obtain  new  con'- 


September  24,  1920. 


THE  ELECTRICIAN. 


355 


■sumers  as  the  lattor;  there  is  no  doubt  that,  within  a  few 
years,  the  domestic  gas  business  would  be  in  a  parlous  con- 
dition. 

Every  station  engineer  knows  that  his  y)resent  generat- 
dug  costs  and  capital  charges  per  unit  could  be  enormously 
reduced  if  all  existing  users  of  electric  light  were  also  users  of 
electric  heating  and  cooking.  In  a  purely  residential  neigh- 
bourhood it  is  probable  that  the  cost  per  unit  could  be  halved 
by  the  achievement  of  a  good,  steady  day  load. 

The  central  stations  must,  however,  take  the  initiative.  They 
must  cut  their  rates  and  trust  to  obtaining  the  load  necessary 
to  justify  the  cut.  They  cannot  expect  the  consumer  to  instal 
and  use  electrical  apparatus  at  a  cost  beyond  his  means,  in  the 
hope  that  the  charge  will  be  reduced  in  the  next  decade  or 
generation.  One  may  build  houses,  plant  trees,  or  even  pay 
taxes  for  posterity,  but  the  householder  will  certainly  not 
consider  the  welfare  of  his  remote  descendants  in  the  selection 
of  a  cooker. 

Service  Charges  Must  Go.  , 

Another  thing  which  discourages  the  prospective  consumer 
is  the  charge  which  many  companies  impose  for  running  their 
mains  into  the  house.  In  the  old  days  service  was  free  if  the 
length  of  the  run  was  under  60  ft.  Now  a  charge  is  made  in 
-some  districts,  if  not  in  all,  even  in  cases  where  the  mains  are 
within  a  few  feet  of  the  house.  To  make  the  consumer  pay  the 
■cost,  or  a  part  of  the  cost,  of  the  mains  is  obviously  unfair, 
since  they  remain  the  property  of  the  central  station. 

Extraordinary  Stupidity. 

I  have  been  in  the  electrical  business  all  my  life,  and  am  an 
enthusiast  for  all  things  electrical.  So  keen  is  my  desire  to 
use  electricity  for  every  domestic  purpose  that  I  would  not 
object  to  paying  considerably  more  for  electrical  service  than 
for  gas.  But  even  /  have  been  discouraged  and  driven  into  the 
odorous  arms  of  the  gas  company  by  the  extraordinary  stu- 
pidity of  electricity  supply  authorities. 

I  had  intended  buying  a  house  in  one  of  the  new  garden 
suburbs  now  in  course  of  erection.  In  building  a  house,  and 
deciding  upoii  such  things  as  room  and  water  heating  and  the 
necessity  or  otherwise  of  flues  and  chimneys,  it  is  obviously 
desirable  to  have  some  information  about  the  cost  of  elec- 
tricity. The  only  information  I  could  get  was  that  the  elec- 
tricity would  probably  be  available  before  the  gas  ;  but  no 
one  would  or  could  tell  me  what  the  price  per  unit  was  going 
to  be.  Although  some  of  the  houses  w'ere  nearly  complete,  the 
supply  authority,  or  whoever  was  responsible  for  retailing 
the  current,  had  not  made  up  its  mind  on  this  fundamental 
point.  Clearly,  I  could  not,  however  enthusiastic  I  might  be 
on  the  subject  of  electrical  service,  indulge  in  the  gamble  of 
installing  electric  cooking  and  heating  without  knowing  the 
price  of  current.  Also,  of  course,  the  question  affected  the 
cost  of  the  house,  since,  if  electricity  were  to  be  economically 
feasible,  I  should  be  able  to  dispense  with  fireplaces,  chimneys, 
mantels  and  a  kitchen  range.  One  would  have  supposed  that 
the  organisers  of  a  garden  suburb  would  obtain  precise  and 
detailed  information  on  such  a  point  before  starting  to  build 
houses. 

My  keenness  would  have  made  me  content  to  pay  tivice  as 
much  for  electricity  as  for  gas,  but  the  thought  of  my  bank 
manager's  eagle  eye  for  a  dwindling  balance  prevented  me 
from  running  the  risk  of  having  to  pay  five  or  ten  times  as 
much. 

A  Hollow  Mockery. 

The  particular  houses  referred  to  were  advertised  as  labour- 
saving  houses.  The  phrase  "  labour-saving "  is  a  hollow 
mockery  under  non-electrical  conditions.  With  electric 
heating,  cooking  and  cleaning  they  would  have  deserved  the 
description;  without,  their  "only "^ title  to  distinction  lay  in 
the  provision  of  a  kitchen  cupboard  with  revolving  shelves, 
and  a  serving  hatch  between  the  kitchen  and  dining  room. 

It  throws  an  interesting  sidelight  on  the  question  of  elec- 
trical development  to  know  that,  w^hen  it  was  found  that  gas 
would  not  be  immediately  available  in  the  new  houses,  the 
>commitee  xif  .management,  instead  of  taking  the  heaven-sent 


opportunity  of  installing  electric  cookers,  &c.,  turned  iastinc- 
tively  to  an  anthracite  abomination  which  should  combine 
the*functions  of  cooking  and  water  heating.  Of  course,  it 
would  have  been  too  much  to  expect  the  central  station 
people  to  take  advantage  of  such  an  unusual  contingency  as 
the  absence  of  a  gas  supply.  With  a  little  energy  and  fore- 
sight they  might  have  installed  electric  cookers  and  heaters 
straight  away  in  several  hundreds  of  houses. 

Thus,  in  actual  practice,  electricity  is  not  even  the  second 
choice  of  the  ordinary  man,  simply  because  he  knows  that  the 
cost  is  prohibitively  high  and  that,  even  if  he  is  willing  to  pay 
the  price,  there  will  be  numberless  other  obstacles  to  sur- 
mount before  he  can  enjoy  the  benefits  of  complete  electri- 
fication. 

The  Cost  Enormous. 

The  cost  of  having  a  complete  set  of  electric  cooking  and 
heating  appliances  for  even  a  small  house  is,  of  course,  enor- 
mous, and  this  fact  would  ahme  deter  a  great  many  people 
from  using  electricity,  even  if  it  were  a  good  deal  cheaper 
than  it  actually  is.  It  may  be  that  cookers  and  radiators 
are  hired  by  a  few  supply  companies,  but  generally  speaking 
it  is  necessary  to  purchase  outright.  The  large  Metropolitan 
gas  companies  not  only  supply  gas,  but  also  sell  and  hire 
(and  sometimes  make)  all  the  necessary  apparatus  of  utilisa- 
tion. The  advantage  is  obvious,  since  the  profits  of  one  de- 
partment may  be  used  to  offset  the  losses  of  another.  For 
example,  before  the  war  some  of  the  gas  companies  used,  I 
believe,  to  lend  gas  cookers  free  of  charge,  and  look  for  all 
their  profit  to  the  increased  consumption  of  gas.  If  the 
electric  supply  companies  would  only  pursue  the  same  course, 
there  might  be  some  hope  for  the  future  of  the  industry. 

Something  must  be  done,  and  that  quickly,  if  electricity 
is  to  take  its  proper  place  in  the  scheme  of  things.  This  is  no 
time  for  tinkering  with  the  existing  supply  rates.  They  must 
be  cut  drastically  and  relentlessly.  That  is  the  only  way  to 
save  the  situation.  If  necessary,  the  manufacturers  should 
combine  with  the  central  stations  (the  non-municipal  ones,  at 
any  rate)  and  pool  profits,  so  that  the  advantage  to  the  former 
from  the  increased  demand  for  apparatus  would  be  shared 
with  the  latter,  in  the  event  of  the  low  current  charges  proving 
unremunerative,  which,  in  fact,  they  would  not  do. 

An  Addition  to  Propaganda. 

A  great  deal  of  electrical  propaganda  has  been  issued  during 
the  last  few  months,  and  propaganda  is  always  useful  and 
welcome  ;  but  it  would  be  infinitely  more  effective  if  the 
written  word  were  backed  up  by  the  determination  of  the 
central  stations  to  make  their  proposition  financially  attrac- 
tive. It  is  of  Httle  value  to  work  a  householder  up  to  a  high 
pitch  of  enthusiasm  by  means  of  skilfully-worded  advertise- 
ments and  attractive  pictures,  knowing  full  well  that,  as  soon 
as  he  gets  an  idea  of  the  initial  and  operating  cost  of  electrical 
service,  his  enthusiasm  will  turn  to  disgiist  and  annoyance. 

The  gas  companies  are  right  to  increase  their  rates  as  the 
cost  of  coal  and  labour  rises.  They  are  right,  because  they 
have  almost  reached  their  limit  of  saturation,  and  cannot 
hope  to  reduce  the  proportionate  cost  of  production  by  in- 
creasing output.  The  position  of  electricity  is  entirely  dift'er- 
ent.  The  saturation  point  is  not  within  sight  or  estimate  ; 
in  fact,  the  solution  is  so  pitifully  weak  that  the  electricity  is 
hardly  noticeable.  Obviously,  the  proper  course  for  the 
supply  companies  to  adopt  is  to  attempt  to  compensate  for 
rising  costs  by  obtaining  more  and  bigger  consumers,  rather 
than  by  putting  up  the  price  per  unit. 

In  common  with  the  majority  of  the  population  of  these 
favoured  isles  I  hate  gas  and  like  electricity,  but  unfortu- 
natelv  the  amount  of  money  I  can  afford  to  spend  on  heating 
and  cooking  is  limited  ;  and  this  limitation  compels  me  to 
cleave  to  the  gaseous  by-product  of  the  coke  factory  and  to 
forego  the  help  of  its  clean  and  costly  rival. 

May  the  days  of  m}-  bondage  be  numbered,  for  niy  present 
position  as  an  electrical  enthusiast  in  a  gas-equipped  home  is 
anomalous  and  heart-rending. 
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Where  British  Electrical  Show  Windows  Fail. 


By    ERNEST  A.    BENCH. 


A  number  of  the  electrical  window  displays  that  I  saw  while 
in  England  were  overcrowded.  Even  the  neat  and  well- 
balanced  arrangements  had  their  shortcomings.  For 
instance,  some  otherwise  excellent  electrical  displays  lacked  the 
propaganda  element  that  is  so  necessary  to  the  sale  of  electrical 
household  appliances,  whether  in  England  or  America.  This 
element  is  most  important  in  Great  Britain,  because  there  the 
prejudice  and  unenlightenment  concerning  modern  electrical 
appliances  is  a  thousand  times  greater  than  that  in  America. 

Most  Americans  are  open  to  conviction,  and  once  you  have 
convinced  them  as  to  the  utility  of  an  article  the  rest  is  smooth 
sailing  ;  but  in  England,  even  to-day,  things  go  largely  by 
tradition.  Because  her  mother  laboured  over  the  wash  tub, 
or  cleaned  the  house  with  a  broom,  is  sufficient  reason  for  her 
daughter  to  follow  the  same  methods.  This  also  applies  to 
the  farmer  or  to  the  manufacturer  who  has  been  accustomed 
to  having  certain  machinery  operated  by  hand  or  treadle 
power  because  those  methods  were  good  enough  for  his  father. 

The  Minor  Progressive  Faction. 

But  in  spite  of  all  these  obstacles,  no  matter  what  country 
one  may  visit,  there  is  always  the  minor  progressive  faction 
fighting  the  major  conservative  element.  This  is  what  is  going 
on  in  England  to-day,  despite  what  the  war  has  done  to 
revolutionise  things.  In  practically  every  case  where  the 
minor  progressive  faction  is  concerned,  the  chief  thing  that 
checks  their  activities  is  fear.  The  manufacturer  hesitates 
to  run  certain  of  his  machinery  by  electricity  instead  of  by 
hand  because  he  will  have  a  large  sized  strike  on  his  hands 
through  the  foolish  prejudice  on  the  part  of  his  workers. 
Instead  of  looking  at  the  broader  side  of  increased  production, 
and  realising  the  cheaper  it  is  the  more  the  product  can  be  sold, 
the  British  mechanic  fears  that  the  speeding  up  process  will 
throw  people  out  of  work. 

The  Spoiled  Husband. 

In  the  English  home  it  is  the  progressive  English  wife  who 
fears  that  her  husband,  spoiled  because  he  was  waited  upon 
hand  and  foot  by  his  sisters  and  mother  while  at  home,  will 
consider  her  both  lazy  and  extravagant  for  seemingly  wishing  to 
shirk  her  work.  Many  English  women,  even  in  this  progressive 
age  and  generation,  are  martyrs  to  hard  work  because  it  is 
expected  of  them  by  their  husbands,  relatives  and  neighbours. 
They  get  no  credit  for  performing  their  household  duties  more 
quickly  and  efficiently  because  they  use  their  household  elec- 
trical appliances.  To  the  prejudiced  and  unenlightened,  such 
progressive  housewives  are  work  shirkers,  for  the  Englisli  as  a 
nation  thrive  on  work.  This  is  an  excellent  national  spirit 
when  it  is  not  carried  to  excess,  but  the  happy  medium,  unfor- 
tunately, is  not  always  present. 

Considering  these  obstacles  to  progress,  one  would  ex[)ect 
to  find  English  electrical  windows  full  of  proi)aganda  material 
in  the  form  of  showcard  arguments,  and  exhibits  that  show 
the  old  at  a  disadvantage  against  the  new.  This  is  actually 
the  case,  and  I  give  below  a  few  of  the  commendable  efi'orts  of 
English  electrical  firms  that  I  came  across  during  my  six 
months'  visit. 

Advertising  the  Electric  Hot  Platk. 
The  Bromley  Electric  Light  Company,  Bromley,  Kent, 
are  handicapped  by  small,  narrow  windows,  far  above  the  side- 
walk. One  must  climb  a  flight  of  stairs  in  order  to  gain 
admittance  to  the  inside  of  their  showrooms,  yet  this  does 
not  prevent  tliem  nuiking  full  use  of  the  limited  facilities 
at  their  disposal.  In  their  first  window  an  electric  hot  plate 
was  disj)layed  on  a  pedestal  at  each  euil,  with  a  sign  hung  from 
a  chair  in  the  middle.     The  sign  stated  that 

"  The  Electric  Hot  IMato  will  boil  a  kottlc  of  water.  Toast.  Fry  ami 
perform  all  the  duties  of  a  gas  ring.     No  flame,  no  danger." 


The  second  show  window  was  devoted  to  an  electric  kettle^ 
while  a  suspended  sign  pointed  out 

"  Electric  Kettle. — Two  pints  of  water  can  bs  boiled  in  an  electric 
kettle  in  10  minutes  at  a  cost  of  one-sixth  of  a  penny.  Notice 
the  absence  of  fumes  and  smell  and  the  perfect  cle?-nliness." 

The  Iron  Argument  via  Poster. 

The  Borough  of  Stepney,  London,  put  out  a  very  attrac- 
tive poster  w^hile  the  weather  wa^  w^arm.  I  cannot  recall  now 
whether  there  was  a  lithographed  sketch  of  a  witch  mounted 
on  an  electric  iron  instead  of  the  conventional  broom  or  not. 
I  can,  however,  quote  the  wording  of  the  poster  correctly. 

"  Electric  Ironing  means  cool  work. 
A  '  witchon  '  an  iron." 


Increasing  Current  Consumers. 

To  obtain  more  electric  light  consumers,  the  Croydon 
Corporation,  Surrey,  made  extensive  use  of  the  local  news- 
papers, as  well  as  the  tramcars.  One  of  their  newspaper 
announcements  inquired 

"  Do   You  Require  a  House  That  Will  Give  You  the  Minimum 
Amount  of  Work  and  Always  Keep  Clean  and  Healthy  ? 
Then 
U.->E  THE  Elect.^13  Supply  fjr  Heatin':;  Li5  itixj  Ay  J 
Cooking." 

Their  tramcar  sign  patted  the  prospective  consumer  on  the 
back,  and  who  is  there  who  does  not  fall  to  compliments  such. 
as  the  one  below 

"  Of  course,  you  use  electric  light. 
It's  so  cheap  in  Croydon." 


"  Atmosphere  "  that  Counted. 

Messrs.  Hazelton  &  Blythe,  Paddington,  London,  floored 
their  show  window  with  black  and  white  checked  linoleum  to 
suggest  the  kitchen  "  atmosphere."  The  display  contained 
a  few  electrical  cooking  appliances,  each  article  being  laid  over 
a  dainty  embroidered  gold  mat. 

Messrs.  Oborn,  Paddington,  London,  had  a  display  of  elec- 
trical household  appliances  last  autumn,  seasonable  surround- 
ings for  this  display  being  ])rovided  by  sprays  of  golden  and  red 
autumn  leaves  hung  down  in  the  rear  of  the  exhibit.  Loose 
autumn  leaves  were  also  scattered  over  the  tlooi  among  the 
articles  displayed. 

Two  Good  Investments. 

Mes.srs.  John  Russell  &  Company,  Charing  Cross  Road, 
London,  announced  by  the  card  route  in  their  electrical  show- 
window  that 

"  Nictory  Honds  and  our  Electrical  Appliances  are  two 
Sound  investments." 

Messrs.  W.  Banham,  Paddington,  exhibited  several  vases 
that  had  been  converted  into  electric  lamps  for  the  table.  A 
card  suggested 

•  Make  Use  of  Your  Vases — convert  thorn  into  lamps." 

The  Ajax  Company,  Ilford,  permitted  their  illuminated 
windows  to  act  as  their  silent  salesmen,  for  in  one  of  them 
appeared  the  following  card  : — 

"  The  Shop  is  Lit  by  Half -watt  Lamps. 
Not«  the  Effect."" 

Only  by  the  employment  of  such  aggressive  salesmanship 
and    advertising    methods    thai    t-{\ke    into    account    British 
psychology,  can  the  English  electrical  contractor-dealer  hope- 
to  make  converts  to  the  good  cause — electricity. 
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Criticisms  of  Electric  Fittings. 

By   A   WEST.K>'»   FURNISHER   AND    DECORATOR. 


THE  wtvalthy  customer  who  sets  out  to  ])urchase  electrical 
fittin<i.s  for  a  town  or  country  hous(;  can  have  no  possible 
ground  for  complaint  a<^ainst  th(^  manufacturers  of  these 
things.  If  his  })urse  is  deep  (snough  to  pay  the  really  long 
prices  asked,  there  are  on  the  market  fittings  which  are  a  pure 
joy  to  the  most  fastidious.  But  it  is  not  so  easy  for  the  man 
of  taste  who  must  limit  his  expenditure  to  choose  fittings 
which  he  finds  satisfactory  from  the  aesthetic  point  of  view. 
The  reason  for  this  appears  to  be  that  designers  of  the  moderate 
priced  fittings  seem  reluctant  to  accept  the  limitations  imposed 
by  price,  and  do  their  utmost  so  bo  dress  up  the  cheaper  thing 
that  it  shall  look  as  though  it  had  cost  a  good  deal  more  than 
is  really  the  case.  The  maker  of  inexpensive  electrical  fittings 
is  by  no  means  alone  in  this.  Household  furnishings  generally 
are  all  too  frequently  "  fussy  "  and,  therefore,  unsatisfactory. 
It  is  so  easy  to  mamifacture  ornament  by  machinery  that  a 
great  deal  too  much  of  it  is  put  on  the  market  in  one  form  or 
another. 

Let  the  manufacturer  and  designer -of  electric  fittings  con- 
sider the  interior  of  an  ordinary  living  room.  The  carpet  will 
be  patterned — probably  a  good  imitation  of  some  Persian  or 
Turkish  original ;  the  walls  will  be  covered  with  a  patterned 
paper  ;  the  furniture  will  be  carved,  inlaid,  mounted  with 
chased  or  stamped  metal  work  ;  the  curtains,  tablecloth  and 
xi])holstery  will  be  of  figured  material — in  all  probability  three 
different  kinds  ;  there  will  be  a  number  of  pictures  in  the  room 
with  carved  and  gilded  frames  ;  ornamented  tiles  ;  elabor- 
ately designed  fireirons  and  fender  ;  and  in  addition  a  con- 
siderable quantity  of  bric-a-brac,  bronzes,  pottery,  elaborately 
bound  books,  and  a  hundred  and  one  trifles  all  clamouring  for 
the  attention  of  the  occupant  of  the  room.  In  such  a  room  it 
is  difficult  to  find  any  manufactured  article  which  can  be  de- 
scribed as  a  good  plain  thimj,  honestly  proclaiming  on  the  face 
of  it  the  material  of  which  it  is  made.  We  find  cotton  mas- 
querading as  silk,  celluloid  trying  to  look  like  ivory,  and  in 
many  cases  electric  fittings  trying  to  look  like  good  honest 
brass,  when,  as  a  matter  of  fact,  they  are  nothing  of  the  kind. 

In  a  recent  number  of  "  Ways  and  Means"  I  find  the 
following  description  of  a  suburban  woman  and  the  suburban 
home  in  which  she  lives. 

'■  Clothed   in    a   dress    of   artificial   silk  with  an  imitation  fur  on  her 
shoulders,  an  imitation  aigrette  in  her  hat,  imitation  silver  buckles  on 
her  imitation  leather  shoes,  she  approaches  her  villa  (the  modern  name 
for  an  imitation  house),  and  opens  the  cast-iron  gate,  designed  in  imita- 
tion of  hand  wrought-iron.     The  front  of  the  house  is  of  imitation  half- 
timber  work,  and  the  front  door  is  grained  in  imitation  of  oak.     The 
floor  of  the  hall  is  of  linoleum  manufactured  to  imitate  tiles,  and  the 
walls  are  covered  with  embossed  paper  in  imitation  of  leather.     Entering 
her  drawing-room  she  adjusts  the  machine-made  curtains,  an  imitation 
of  hand-made  lace,  turns  down  the  gas  fire,  an  imitation  of  an  oak  Ic 
which  is  never  consumed,  seats  herself  at  a  bureau  which  is  an  imitation 
of  an  eighteenth  century  antique,   picks   up  a  penholder  of  imitation 
ivory  and  takes  from  a  writing  case  of  imitation  crocodile  leather  a  sheet 
of  notepaper  with  an  imitation  linen  surface.     Having  written  an  in- 
vitation to  dinner  to  another  imitation  woman,  noted  among  her  friends 
for  her  imitation  hair,  teeth  and  complexion,  she  rings  for  her  cook  and 
arranges  that  the  meal  shall  consist  of  imitation  turtle  soup,  and  other 
imitations  of  expensive  delicacies,  with  the  inevitable  imitation  butter 
and  imitation  sugar — i)roducts  of  cocoanuts  and  coal  tar  respectively. 
Thus  she  leads  her  imitation  life  in  the  hope  of  an  imitation  heaven,  and 
when  in  due  time  she  dies  slie  is  buried  in  an  imitation  oak  coffin,  with 


a  plate  of  imitation  brass  inscribed  with  an  miitat.on  sentiment,  l^^rann-^ 
testimony  to  the  honesty  and  sincerity  of  her  life." 

Suburbia,  full  as  it  is  of  many  excellent  qualities,  is  always 
fair  game  for  the  cynic  because  it  is  trying  to  appear  that 
which  it  is  not.  I  am  pretty  sure  that  it  contains  many 
hundreds  of  thousands  of  electric  fittings  which,  their  owners 
fondly  believe,  look  worth  a  good  deal  more  than  they  gave  for 
them.  Cannot  the  designer  of  electric  fitting.s,  as  a  modem 
man  dealing  with 'modern  methods  of  illumination,  cut  adrift 
from  all  this  make-believe  and  use  materialsand  forms  essen- 
tially simple  and  dignified  and  with  the  minimum  rather  than 
the  maximum  of  decoration  ? 

Reference  has  been  made  above  to  materials  which  are  not 
what  they  seem.  Unfortunately,  the  brass  which  is  used  for 
the  manufacture  of  manv  electric  fittings  is  a  flagrant  example 
of  this,  and  in  London  especially  its  use  is  to  be  deplored.  The 
action  of  sulphur  anrl  carbonic  acid  gas  in  the  London  atmo- 
sphere renders  the  use  of  the  alloy  of  which  many  so-called 
brass  fittings  are  made  in  many  cases  dangerous,  and  in  all 
cases  undesirable.  I  shall  not  be  surprised  if  within  the  next 
few  months  one  or  two  devout  worshij)pers  in  a  London  church  ^ 
are  seriously  hurt  by  the  fall  of  an  electric  fitting  on  which  the 
atmosphere  is  acting  in  such  a  way  as  to  render  it  a  source  of 
danger.  Apart  altogether  from  the  action  of  the  atmosphere, 
electrolytic  action  cannot  be  ruled  out  in  connection  with 
fittings  made  of  alloys  of  the  kind  I  have  in  mind.  There  is, 
of  course,  no  reason  at  all  why  metal  should  be  used.  Just  as 
metal  gas  fittings  are  sometimes  even  now  designed  with  a 
central  urn,  a  survival  of  a  feature  which  was  necessary  as  an 
oil  container  in  the  days  of  hanging  lamps,  so  designers  of 
electric  fittings  have  used  metal  as  their  main  material  when 
wood  or  cane  would  have  answered  the  purpose  equally  well. 

In  summing  up  the  views  which  experience  has  led  me  to 
adopt  I  thing  that  moderate-priced  electric  fittings  usually  err 
on  the  side  of  elaboration  rather  than  simplicity.  The  ten- 
dency in  the  modern  treatment  of  interiors  is  to  avoid  com- 
plexity and  to  rather  insist  on  the  quality  and  texture  of 
materials,  and  to  eschew  meretricious  ornament  of  any  kind. 

On  the  constructional  side  I  am  hardly  competent  to  offer 
detailed  criticism,  but  one  or  two  actual  experiences  may  be 
interesting.  I  ha^e  had  to  fix  recently  for  a  customer  a  wall 
bracket  of  the  well-known  Dutch  pattern.  The  casting  did 
not  leave  anything  like  enough  room  at  the  back  for  the  three 
wires,  and  it  was  necessary  to  make  a  vertical  groove  in  some 
expensive  panelling  before  it  was  possible  to  fix  the  bracket  in 
position  on  the  wall.  The  other  case  that  came  to  my  notice 
was  that  of  a  very  well-designed  electric  table  lamp  made  of 
mahogany.  This  was  properly  weighted  at  the  bottom  and 
the  shaft  carefully  bored  for  wiring,  but  it  was  surmounted 
by  a  decorative  bronze  cup  to  take  the  light.  The  makers  of 
this  had  taken  no  trouble  whatever  to  ensure  that  there  was 
sufficient  room  for  the  wire  to  pass  through.  The  hole  left 
by  the  casting  was  much  too  small  and  had  jagged  edges 
likely  to  cause  trouble  by  damaging  the  casing  of  the  wire. 
It  was  necessary  before  the  lamp  could  be  wired  at  all  to  enlarge 
the  hole  in  question  by  boring  and  filing.  These  are  tri\ial 
details,  but  very  annoying  to  the  num  who  has  to  give  estimates 
and  work  to  thom  in  those  davs  of  high  wages. 


Domestic  Electricity  from  Another  Point  of   View, 


My    H.   TEELING    SMITH. 


The  systems  used  for  generating  heat  for  cooking  purposes 
dift'er  materially  in  almost  every  country  in  the  world,  and 
their  peculiarities  are  invariably  the  outcome  of  local  condi- 
tions and  customs.  In  many  countries  custom  counts  for 
much  ;  even  in  England  you  will  find  in  the  country  dis- 
tricts where  the  young  girls  who  get  married  and  have  to  set  up 
home  are  desirous  of  cooking  on  the  ranges  or  stoves  that  they 
have  been  familiar  with  in  their  mothers"  homes.     In  the  more 


thickly  populated  districts,  where  the  children  are^t^ught 
cooking  at  school,  it  is  not  unnatural  that  the  minds  of  the 
pupils  should  be  influenced  by  the  systems  in  use  in  such 
institutions.  Therefore,  if  gas  stoves  are  used  for  demon- 
strating cooking  operations,  it  is  ahuost  to  be  expected  that  the 
student  will  become  so  familiar  with  the  gas  cooking  stove, 
that  she  will,  if  the  gas  company  hire  out  such  articles,  wish  to 
introduce  them  into  her  own  new  home. 
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On  the  other  hand,  in  India  one  is  surprised  to  discover  that 
the  cooking  utensils  are  of  a  most  expensive  type,  yet  on 
probing  the  matter  to  the  bottom  it  is  discovered  that  religion 
has  a  good  deal  to  do  with  the  shape  of  the  utensils  and  the 
material  from  which  it  is  manufactured,  hence  it  becomes 
difficult  to  develop  modern  ideas  in  that  country  where  this 
involves  the  use  of  strange  receptacles  shaped  contrary  to  the 
rules  that  so  drastically  govern  the  preparation  of  food  for 
human  consumption. 

To  go  a  step  further,  in  highly  civilised  countries  electrical 
engineers  are  endeavouring  to  convince  those,  whose  houses 
are  situated  in  districts  supplied  with  electricity,  that  there  is 
no  finer  system  of  cooking  than  by  employing  electric  cooking 
devices,  and  fortunately  for  those  gentlemen  there  are  quite  a 
large  number  of  people  who  are  carried  away  with  the  idea  of 
promoting  cleanliness  in  the  kitchen,  and  who  allow  these 
latest  engineering  triumphs  to  be  installed  for  the  benefit  of 
their  culinary  staff. 

There  will  always  be  a  certain  percentage  of  the  population 
to  whom  the  sjjcnding  of  a  few  hundred  pounds  on  latest  ideas 
is  of  no  consideration,  nor  do  these  millionaires  have  any  regard 
for  the  cost  of  maintenance.  They  are  carried  away  at  the 
outset  with  the  idea  that  they  have  something  which  has  cost 
more  than  their  poorer  relatives  can  afford.  The  mere  fact 
that  the  cost  of  cooking  a  dinner  is  ten  times  more  than  by 
means  of  a  coal  range  is  in  itself  a  point  worth  boasting  about, 
and  they  have  not  realised  that  the  heat  obtained  from  electric 
current  is  the  outcome  of  a  vast  consumption  of  coal  at  the 
depot  where  the  current  has  been  generated.  In  this  country 
we  are  faced  with  the  problem  of  how  to  make  a  scarce  supply 


of  coal  go  round.  From  a  lighting  point  of  view  there  is 
much  to  be  said  in  favour  of  electricity,  but  unless  that  electric 
current  is  produced  by  some  power  other  than  by  consumption 
of  coal,  it  is,  in  my  humble  judgment,  unwise  to  advocate  its 
adoption  for  cooking  and  heating  purposes. 

If  mankind  is  to  live  and  thrive  in  the  centuries  to  come, 
then  it  is  essential  that  to-day  we  should  economise  in  the  con- 
sumption of  coal  ;  let  it  be  used  in  its  raw  state  in  every  house- 
hold in  such  contrivances  that  will  create  a  minimum  of  soot 
and  smoke,  or,  if  it  be  converted  into  gas,  let  that  gas  or  elec- 
tricity be  used  for  lighting  and  for  auxiliary  heating  purposes, 
such  as  the  boiling  of  small  quantities  of  water  by  a  luxuriant 
bachelor  for  shaving  purposes  in  the  morning,  or  the  prepara- 
tion of  a  glass  of  toddy  before  retiring  at  night ;  but  if  it  is  to  be. 
advocated  that  gas  and  electricity  should  be  used  in  every  city 
to  the  exclusion  of  bituminous  coal,  coke  or  anthracite,  then  the 
miners  will  have  to  produce  a  great  deal  more  than  double  what 
they  are  producing  to-day,  and  make  sure  that  there  is  ade- 
quate supply  for  the  generations  to  come. 

From  a  heating  point  of  view,  for  instance,  it  takes  at  least 
5,000  units  to  give  the  same  amount  of  heat  that  one  ton  of  coal 
would  generate.  I  leave  readers  of  The  Electrician  to  cal- 
culate how  many  tons  of  coal  are  required  to  create  5,000  units 
of  electricity.  As  regards  cost,  we  will  take  it  that  the  unit  is 
supplied  at  2|d.  ;  this  represents  a  total  of  £52  Is.  8d.,  as  com- 
pared with  the  price  of  coal,  which  is  to-day  about  £3.  The 
question  is,  is  it  worth  while  ?  I  am  aware  that  in  this  issue 
other  points  of  view  will  be  put  forward,  but  I  wish  to  express 
my  opinion  as  one  who  does  not  view  electric  cooking  in  rays  of 
a  rose  coloured  illuminant,  but  in  the  cold  light  of  day. 


The  Ethics  of  Internal  Wiring. 


By   ALAN   KIRK, 

THE  internal  wiring  of  buildings  is  a  subject  that  merits  far 
more  attention,  consideration,  time  and  skill  than  it  gen- 
erally receives.  No  matter  whether  the  building  be  a 
cottage  factory  or  palace,  the  first  consideration  must  be  to  en- 
sure safety  to  life  from  shock  or  fire — in  fact,  too  much  stress 
cannot  be  laid  on  this  point,  "  Safety  first  and  last  at  all  costs." 
The  second  consideration  should  be  efficiency,  including  utility, 
and  the  third  reduction  of  initial  cost. 

The  Necessity  for  Compromise. 

In  many  installations  the  relative  merits  of  efficiency, 
utility  and  cost  are  so  interlocked  that  it  becomes  necessary 
to  modify  or  even  to  sacrifice  to  a  greater  or  less  extent  one  or 
other  of  these  factors,  but  in  no  instance  should  the  factor  of 
safety  be  departed  from.  The  great  fascination  of  this  branch 
of  the  electrical  ])rofession  is  that  every  building  presents  its 
own  ])roblems  to  be  solved,  and  very  few  arf  absolutely  identi- 
cal in  all  details. 

Unfortunately  in  this  present-day  existence  where  the  purely 
commercial  view  takes  precedence  of  the  professional  desire. 
the  careful  study  of  each  problem  is  often  von-cxistciit.  Why 
should  this  be  ? 

A  Retrogression. 

In  many  details  there  has  been  a  retrogression  in  the  planning 
of  internal  wiring  during  the  last  quarter  of  a  century.  To  a 
certain  extent  this  can  be  traced  to  the  mad  desire  for  initial 
cheapness  at  the  expense  of  safety  and  efficiency.  This  so- 
called  cheapness  has  in  many  ways  been  very  costly. 

To  those  of  us  who  carry  our  memories  back  into  the  past, 
and  compare  the  work  that  was  ])lann(Hl  and  executed  say  30 
years  ago  with  some  of  the  work  that  is  being  installed  at  the 
present  day,  it  beconies  apparent  that  the  ])rogress  towards  a 
higher  standard  has  been  |)ainfully  slow,  and  we  may  surely 
be  excused  if  we  vitnv  the  futiir(>  with  apprehension.  How  can 
we  account  for  this  >.  Is  not  the  answer  that  in  the  earlier 
days  we  placed  our  professional  honour  first,  we  loved  our 
work,  its  interest  was  our  all,  but  now  the  "  call  of  the  blood  " 
is  unheard  amongst  the  clamour  of  sordid  nain. 


A.M.I.E.E. 

The  Consulting  Engineer. 

There  are  two  recognised  classes  of  professional  men,  con- 
sulting engineers  and  architects,  who  endeavour,  according  to 
their  lights,  to  prepare  specifications  for  internal  wiring  work. 
Taking  the  consulting  engineer  first,  as  it  is  his  legitimate 
work,  how  does  he  carry  out  his  duty  ?  Does  he  set  his 
standard  "  Safety  at  all  costs  "  ?  Happily  in  some  cases. 
Yes  ;  but  alas  in  very  many  cases.  No  !  It  is  an  astounding 
fact  that  there  are  very  few  consulting  engineers  who  deem  it 
essential,  or  part  of  their  duty,  to  go  into  detail  in  connection 
with  internal  wiring  work  until  after  the  contract  is  let,  and 
this  largely  accounts  for  the  custom  of  architects  trespassing 
upon  the  preserves  of  the  consulting  engineer,  because  they 
(the  architects)  have  found  by  experience  that  if  they  engage 
the  services  of  some  of  the  so-called  consulting  engineers,  they 
are  no  better  oft'  than  when  they  have  themselves  prepared  a 
sort  of  skeleton  specification  and  trusted  to  the  honesty  of  the 
contractor.  This  is  very  much  to  be  deplored,  but  until  some 
strong  action  is  taken  by  the  l.E.E.  this  state  of  affairs  will 
contiime. 

If  the  ])osition  uf  internal  wiring  in  relation  to  the  building 
work  is  considered  from  an  imjiartial  jioint  of  view,  it  will  at 
once  be  evident  that  it  is  an  insoluble  problem,  if  the  present- 
day  methods  of  attempting  to  dissociate  one  from  the  other  are 
adhered  to.  The  only  solution  that  we  can  expect  to  meet 
with  success  is  absolute  co-operation  between  the  consulting 
engineer  and  the  architect,  but  the  whole  qiu\stion  is  teeming 
with  difliculties  under  the  best  of  conditions. 

The  Architect  v.  The  Engineer. 

The  architect  naturally  places  his  architectural  considera- 
tions first,  the  engineer  rightly  places  the  safety  and  efficiency 
of  his  installation  in  the  first  place,  and  the  two  points  of  %'iew 
are  certain  sooner  or  later  to  clash,  and  it  is  then  that  all  the 
consideration  and  skill  of  each  side  is  required  to  discover  a 
solution  that  will  h(>  acceptable  to  both.  There  should  not  be 
anv  dilliciilty  arising  that  could  not  be  overcome  if  both  parties 
had  the  \iltimate  success  of  the  work  as  a  whole  as  their  sole 
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The  question  of  illumination  is  a  point  that  affects  both 
parties,  but  the  degree  of  illumination  should  be  decided  by 
■the  lighting  expert,  whilst  the  external  apjjearance  of  the 
fitting  or  decorative  effect  is  a  matter  for  th(^  architect. 

It  is  often  a  matter  for  regret  how  the  ar(;hitect's  best  efforts 
inside  a  building  have  been  utterly  spoilt  or  nullified  by  the 
electrical  fittings  installed,  over  the-  selection  of  which  he  had 
no  say  or  control.  The  whole  of  the  internal  work  of  a  build- 
ing should  form  one  decorative  scheme,  designed  at  the  same 
time  as  the  planning,  the  necessary  degree  of  illumination  at 
the  various  points  decided  by  the  lighting  expert,  the  outward 
appearance  of  the  fittings  submitted  to  and  agreed  by  the 
architect,  the  best  method  of  carrying  such  into  practice 
agreed  upon  and  embodied  in  detail  in  the  specification  and 
bills  of  quantities  for  the  builder  and  electrical  contractor. 

The  Bad  Specification. 

How  many  specifications  are  issued  that  do  not  attempt  to 
put  the  onus  of  responsibility  upon  the  contractor,  not  only 
making  him  responsible  for  the  correct  execution  of  the  work, 
which  is  right  and  proper,  but  making  him  responsible  for 
settling  all  details,  and  leaving  matters  of  principle  to  his 
discretion  !  It  is  quite  time  that  this  vicious  practice  stopped  ! 
A  specification  for  internal  wiring  work,  to  be  worth  its  name, 
should  be  a  specification  of  the  particular  works  it  has  to  cover, 
it  should  be  all  embracing,  down  to  the  minuest  detail,  leaving 
nothing  in  doubt,  clearly  stating  what  materials  are  to  be  used 
and  how  the  work  is  to  be  executed,  not  what  may  be  used  or 
how  it  may  be  executed.  This  can  only  be  put  into  effect  by 
the  person  responsible  being  thoroughly  qualified  and  able  to 
visualise  the  completed  work  as  a  whole,  and  also  by  a  very 
close  co-operation  between  the  parties  responsible  for  the 
building  and  internal  wiring. 

There  are  one  or  two  terms  extensively  and  improperly 
used  in  many  specifications.  One  is  the  use  of  the  word 
"  Simplex,"  when  a  specification  states  that  "  all  wires  are  to 
be  carried  in  Simplex."  What  on  earth  does  it  mean  ? 
Another  term  is  the  word  "  point  "  ;  this  is  quite  correct  in 
itself,  but  in  many  specifications  the  contractor  is  requested  to 
■state  what  his  cost  will  be  "  per  point."  This  is  absolutely 
bad,  and  is  grossly  unfair  to  both  the  client  and  contractor. 
The  costs  of  internal  wiring  work  are  made  up  fron^  the  amount 
of  material  to  be  used  and  the  amount  of  labour  required  to 
fix  it.  How  then  can  anyone  accurately  or  fairly  estimate 
the  cost  per  point  when  the  governing  factors  are  an  unknowr 
quantity  ?  To  take  an  "  average  jmce  per  point  "  based  on 
the  total  amount  of  work  to  be  executed  is  not  fair  to  either 
party,  as  the  average  length  of  run  might  be,  say,  20  ft.,  and 
the  point  afterv/ards  required  to  be  added  or  deducted  might 
be  a  10  ft.  or  a  30  ft.  length  of  run. 

The  Futility  op  the  Price  per  Point. 

As  an  example  of  the  futility  of  pricing  "  per  point  "  the 
following  instance  may  be  instructive  :— A  firm  of  contractors 
were  given  an  order  to  wire  for  seven  extra  points,  work  to  be 
measured  on  completion  and  priced  in  accordance  with  the 
schedule  rates— the  result  being  that  the  cpst  of  the  conduit, 
wire  and  labour  for  six  of  the  i)oints  came  to  less  than  £5,  and 
the  cost  of  the  conduit  wire  and  labour  for  the  seventh  point 
came  to  over  £6.     It  is  strange  that  this  anomaly  has  remained 
for  so  long,  when  there  is  a  fair  and  easy  way  of  adjusting  any 
additions  or  deductions  required,  namely  by  measuring  the 
actual  work  affected,  and  pricing  it  at  per  foot  or  yard  run. 
It  would  be  of  great  benefit  if  the  measure'.nent  system  was 
carried  still  further,  and  proper  electrical  bills  of  quantities 
were  issued  with  the  specification  for  the  tenderers  to  price. 
There  is  iiothing  new  in  the  idea,  it  is  used  nearly  exclusively 
in  all  building  contracts,  with  entire  satisfaction  to  all  parties. 
_    The  writer  prepared  a  complete  bill  of  quantities  for    the 
internal  wiring  of  a  large  militarv  hospital  about  20  years  ago 
for  the  contractors  to  price,  but  the  whole  effort  was  spoilt  by 
the  insertion  of  a  clause  in  the  specification  that  "  the  con- 
tractors tendering  must  satisfy  themselves  that  the  quantities 
.given  are  suflicient  for  the  due  completion  of  the  works,  &g." 


In  other  words,  the  unfortunate  contractors  tendering  were 
to  be  responsible  for  any  errors  made  by  the  Government 
official  ! 

Electrical  Bill.s  of  Quantities. 
It  is  obvious  that  bills  of  quantities  are  the  right  line.s  for 
all  wiring  work  to  be  based  upon,  but  it  will  necessitate  the 
employing  of  qualified  electrical  quantity  surveyors  to  prepare 
them,  and  they  must  have  properly  prepared  plan.s  and  details 
laid  before  them  in  the  .same  way  that  a  quantity  survevor  now 
has  for  building  work.  There  is  no  difficulty  "to  be  faced  in 
the  matter,  and  it  would  undoubtedly  save  time  and  expense 
in  the  long  run,  it  would  free  the  contractors  from  a  lot  of 
vexatious  labour  that  they  should  not  be  called  upon  to  do, 
and  it  would  give  the  client  an  accurately  itemed  account  of 
how  his  money  was  to  be  spent.  But,  if  this  is  attempted, 
it  must  be  done  properly,  and  not  in  the  slipshod  manner  that 
at  present  governs  nearly  all  internal  wiring  contracts. 

Every  contractor  tendering  for  wiring  work  has  to  prepare 
his  own  bill  of  quantities  for  estimating  purposes,  and  he 
has  perforce  to  do  so  under  the  most  difficult  conditions 
imaginable,  because,  more  often  than  not,  all  he  has  to  guide 
him  is  a  skeleton  outline  of  the  work  contemplated,  flatteringly 
called  a  specification,  and  floor  plans  with  crosses  or  dots  on  it 
to  indicate  the  approximate  positions  of  where  the  lights  may 
be  fixed. 

What  is  wanted  is  a  lucid  and  sound  specification,  and 
complete  set  of  plans  and  drawings  showing  in  detail  the  pro- 
posed construction  of  the  building  in  question,  and  a  bill  of 
quantities  of  all  materials  required  for  the  contractor  to  price; 
such  bill  of  quantities  will  form  his  schedule  rates,  and  the  total 
sum  will  show  the  amount  of  his  tender. 

If  work  was  carried  out  on  this  basis  it  should  help  towards 
attaining  a  higher  .standard,  and  would  result  in  a  considerable 
saving  of  time  and  money,  thereby  decreasing  the  initial  cost 
of  the  work. 

Supply  Authorities  and  Wiring. 

Most  of  the  public  supply  companies  have  endeavoured  to  help 
towards  raising  the  standard  of  internal  wiring  work,  and  manv 
of  their  engineers  take  a  real  interest  in  this  branch,  and  have 
done  much  to  uphold  the  tiaditions  of  their  profession  ;  but 
there  are,  unfortunately,  a  few  who  have  hindered  rather  than 
helped,  and  it  appears  to  be  chiefly  those  that  attempt  to  carry 
out  wiring  installations  themselves  as  a  side  line  to  their  proper 
vocation. 

One  explanation  of  the  cause  of  bad  work  being  executed 
by  the  wiring  departments  of  supply  companies  is  that,  in 
their  endeavour  to  undercut  the  wiring  contractor,  thev  try 
to  reduce  the  initial  cost  as  low  as  possible,  and  in  doing  so 
entirely  lose  sight  of  the  factor  of  safety. 

Safety  Questions. 

"  Safety  "  may  be  subdivided  under  the  heads  of  "■  shock  " 
and  "  fire."  To  eliminate  the  risk  of  shock  necessitates  all 
metal  not  carrying  current  being  efficiently  earthed.  To 
eliminate  risk  from  fire  necessitates  all  inflammable  material 
being  covered  or  protected  by  non-inflammable  or  fire-resisting 
materials. 

In  all  internal  wiring  installations  it  is  safe  to  assert  that 
one  of  the  weakest  spots  in  the  installation  is  the  flexible  wire. 
Accepting  this  statement  as  a  fact,  and  bearing  in  mind  our 
desire  to  increase  our  factor  of  safety,  let  us  consider  the  use  of 
an  ordinary  circular  flexible  wire  braided  overall  with  copper 
or  other  suitable  metal  wire.  Such  a  flexible  wire  used  in 
conjunction  with  properly  designed  brass  cones. caps  and  nipples, 
for  connecting  up,  the  holders  of  all  pendants,  hand  lamps, 
standards  and  other  fittings  having  a  flexible  wire  connec- 
tion, will  be  automatically  and  efficiently  earthed,  and  all 
danger  from  fire  or  shock,  so  far  as  the  flexible  wire  is  con- 
cerned, will  be  eliminated.  The  increased  cost  over  the 
ordinary  method  is  trifling  when  compared  to  the  additional 
safety  ensured  :  but  it  is  not  intended  that  the  system  of 
armoured  flexible  wire  shall  take  the  place  of  wires  run  in 
conduits. 

The  increased  practice  of  using  flexible  wire  for  circuit  wiring 
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is  a  thoroughly  bad  one,  and,  although  largely  in  use  on  the 
Continent,  every  endeavour  should  be  made  to  discourage  its 
use  in  this  country.  Its  low  initial  cost  may  be  alluring  to 
some,  but  its  probable  ultimate  cost  should  be  enough  to 
condemn  it. 

That  the  electrical  industry  in  England  is  handicapped 
cannot  be  disputed  when  one  realises  that  there  are  no  less 
than  137  different  varieties  of  electric  current  supply  from  the 
public  supply  companies,  30  of  these  being  direct  current,  57 
are  single-phase  alternating  current,  11  are  two- phase  alter- 
nating current,  and  39  are  three-phase  alternating  current. 
In  London  there  are  37  different  varieties  of  supply,  15  being 
direct  current,  18  are  single-phase  alternating  current,  2  are 
two-phase  alternating  current,  and  2  are  three-phase  alter- 
nating current. 

The  Flat  Rate  Tariff. 

There  is  one  direction  in  which  the  engineers  of  the  supply 
companies  could  greatly  assist  in  lowering  the  cost  of  internal 
wiring  installations  without  in  any  way  lowering  the  standard 
of  work,  and  that  is  by  giving  a  flat  rate  for  all  current  supplied, 
whether  it  be  for  lighting,  heating  or  power. 

At  the  present  day  in  many  installations  it  is  necessary  to 
run  duplicate  wiring  throughout  a  building,  one  installation  for 
lighting  and  one  for  power,  the  consequence  being  that  the 
initial  cost  is  considerably  higher  than  is  justified,  viewed  from 
the  point  of  safety  and  efficiency.  That  there  may  be  diffi- 
culties to  be  overcome  by  the  supply  companies  is  admitted, 
but  they  should  not  be  insuperable  to  the  supply  companies' 
engineers  if  they  devoted  their  energies  to  such  an  end,  and  left 
the  internal  wiring  to  the  legitimate  wiring  contractor.  It 
is  not  often  possible  for  station  engineers  to  find  sufficient  time 
from  their  duties  to  enable  them  to  qualify  themselves  for 
dealing  with  all  the  complications  of  the  internal  wiring 
branch  of  the  industry,  and  yet  they  not  only  attempt  to  carry 
out  business  as  wiring  contractors,  but  often  aspire  to  act  as 
consultants  for  internal  wiring  installations. 

Qualifications  of  Consultants. 

It  would  be  a  decided  gain  if  it  were  made  compulsory  that 
before  any  person  could  act  as  a  consultant  or  in  a  consultative 
capacity  for  internal  wiring  work  he  must  have  served  satis- 
factorily for  a  certain  time  with  a  reliable  firm  of  wiring  con- 
tractors. When  one  pauses  and  passes  in  review  the  whole 
field  of  internal  wiring  and  those  engaged  in  it,  the  most 
striking  fact  is  that  the  wiring  contractors,  whom  one  might 
reasonably  expect  to  be  the  class  to  lower  the  professional 
standard  for  monetary  gain,  are  in  fact  the  greatest  upholders 
of  good  work  of  the  highest  standard.  The  reason  for  this  is 
not  hard  to  find.  To  be  a  success  in  the  internal  wiring 
industry  as  a  reputable  firm  it  is  an  absolute  necessity  that  your 
work  shall  last.  To  ensure  the  work  standing  the  test  of  time 
it  must  be  i)lanned  and  executed  in  the  best  manner,  and  the 
reputable  wiring  contractor,  with  his  practical  experience  of 
the  details  that  help  to  make  or  mar  a  job,  is  more  often  than 
not  in  ])ossession  of  greater  knowledge  upon  these  points  than 
the  consultant.  The  foregoing  remarks  a])ply  to  many 
esteenunl  and  respected  firms  of  electrical  contractors.  That 
there  are  an  ever-growing  number  of  so-called  electrical  con- 
tractors who  are  a  disgrace  to  the  name  cannot  be  denied  ; 
but  any  consultant  who  gets  bitten  by  oiu^  of  them  deserves 
all  he  receives,  because  if  he  was  competent  he  sliould  luive  been 
able  to  discriminate  efficiently. 

As  a  general  rule,  the  firms  who  do  not  r(*alise  what  good 
work  really  means  obtain  most  of  their  orders  by  entirely 
sacrificing  safety  and  efficiency  for  low  initial  cost,  or  by  cor- 
ru])tion.  Are  they  solely  to  blame  '.  Surely  the  blame  must 
be  etiually  born(^  by  those  who  knowingly  employ  them,  or 
encourage  them  by  their  own  lack  of  proper  knowledge. 

Reduction  of  Cost. 

Is  there  any  royal  road  to  a  general  reduction  of  the  initial 
cost  for  internal  wiring  '  Many  suggestions  have  recently 
been  put  forward,  but  they  all  have  the  fatal  tendency  to 
sacrifice  the  factor  of  safety  in  favour  of  a  small  and  highly 


problematical  saving  in  initial  outlay.  One  help  towards 
decreasing  the  initial  cost,  and  at  the  same  time  increasing  the 
efficiency  of  the  installation,  is  to  keep  always  in  mind  when 
designing  the  installation  the  fact  that  the  less  material  and 
labour  used  the  lower  the  cost  and  the  higher  the  efficiency. 
We  have  been  asked  on  several  occasions  recently  "  What  is  the 
best  system  of  wiring  ?  "  The  answer  is  that  there  is  no  one 
system  that  can  be  taken  as  the  best  system  for  all  types  and 
classes  of  buildings.  The  internal  wiring  for  every  building 
or  type  of  building  must  be  decided  on  its  merits,  after  the  local 
conditions  have  been  studied  and  the  use  to  which  the  building 
is  to  be  put. 

Assuming  that  a  good  screwed  conduit  system  is  the  soundest 
for  internal  wiring,  can  we  advocate  that  this  shall  be  used  in  a 
highly  decorated  church  or  cathedral,  where  it  may  not  be 
practicable  to  place  it  out  of  sight  ?  Then  we  may  have  a 
factory  where  all  wires  can  be  placed  entirely  out  of  reach,  and 
where  the  runs  between  the  points  are  abnormally  long,  what 
possible  advantage  has  screwed  conduit  over  open  cleated 
wiring  (V.I.R.  or  cab-tyre  sheathed)  except  to  run  up  the  cost  ? 
No,  every  proposed  wiring  installation  must  be  decided  on  its 
merits,  always  keeping  in  sight  the  governing  factor  of  ""  safety.'' 
If  this  were  done,  what  vast  strides  we  should  make  ;  no  longer 
should  we  hear  of  lead-covered  wires  and  "  Stannos  "  being 
buried  under  plaster  ;  we  should  no  longer  be  horrified  by  the 
enormous  waste  of  money  caused  by  using  steel  conduit  for 
wiring  that  is  placed  in  such  a  position  that  it  cannot  be  touched 
or  disturbed. 

There  have  been  many  arguments  upon  the  relative  costs  of 
the  many  different  systems  of  internal  wiring,  and  it  is  a 
difficult  matter  to  prove  fairly,  because,  although  you  can 
assume  certain  conditions  or  take  a  certain  type  of  building 
as  a  basis,  in  all  probability  it  may  be  a  foregone  conclusion 
that  one  particular  system  is  the  only  system  that  is  per- 
missible for  that  work  ;  therefore  the  comparison  of  costs  is 
not  a  fair  or  proper  argument  for  or  against  the  other  systems 
contemplated,  because  the  cost  of  installing  is  not,  and  must  not, 
be  taken  as  the  governing  factor,  which  must  be  in  all  cases 
"  safety."  Should  the  factor  of  safety  be  equal  for  two  or 
more  different  systems  in  a  particular  type  of  building,  then  by 
all  means  let  the  question  of  cost  be  a  determining  factor  for 
that  particular  job. 

Then  the  only  fair  way  to  get  a  comparison  of  costs  is  to 
take  out  the  quantities  required  for  the  actual  work  in 
question,  not  taking  an  average  run,  but  pricing  the  job  as  a 
whole,  and  this  can  only  be  done  accurately  after  the  building 
to  be  wired,  or  the  plans  and  details  of  same,  have  been  seen 
and  studied. 

To  illustrate  how  important  it  is  to  study  each  proposed 
internal  wiring  installation  on  its  own  merits,  let  us  take  the 
nett  cost  of  fixing  f  in.  screwed  con  luit.  We  find  that  oven 
when  confining  our  incjuiry  to  ordinary  residential  property 
the  cost  per  foot  run  may  vary  from  8d.  to  Is.  4d.,  according 
to  the  local  conditions  to  be  surmounted. 

The  Essentials  of  the  Systems. 

In  conclusion,, it  n;ay  not  be  out  of  place  to  set  down  how 
and  when  each  different  system  should  or  should  not  be  em- 
ployed. In  all  cases  where  the  work  has  to  be  Iniried  under 
])laster  the  screwed  conduit  system  should  be  used  exclusively. 
For  surface  work,  anv  system  that  comi)lies  with  our  foregoing 
conditions  regarding  safety  may  be  used.  "  Stannos  "  wiring 
should  only  be  used  for  surface  work,  and  even  then  is  re- 
stricted to  installations  having  their  own  private  supply,  or  to 
alternating  current  supplies  from  public  companies  if  a  double- 
wound  transformer  be  inserted  at  the  junction  of  the  com- 
])anv"s  and  consumers'  mains.  Lead-covered  wiring  should 
only  be  used  for  surface  work,  and  great  care  must  be  taken  to 
place  it  where  it  is  not  liable  to  mechanical  damage.  Cleated 
wiring  should  only  be  used  when  it  can  be  placed  in  such 
positions  that  it  is  out  of  reach  and  not  liable  to  be  touched 
or  disturbed.  Wood  casing  should  only  be  used  on  the  surface, 
and  never  in  positions  subject  to  dampness.  Flexible  wire 
should  jiever  be  used  for  circuit  wiring  under  nav  condition. 
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Developments  in  the   Supply  World. 


Progressive  Station  Engineers  Tell  Us  What  They  Are  Doing. 


AGOOIHdeaof  the  c'evelopment  which  is  now  taking  j  lace  in  the 
use  of  electricity  for  domestic  purposes  may  be  gathered  from 
an  examination  of  the  increase  in  the  number  of  consumers  and 
in  the  nuinber  cf  units  generated  in  any  particular  area.  The  person 
who  is  most  concerned  with  both  these  figures  is  the  station  engineer. 
And  for  this  reason,  and  because  he  is  more  closely  in  touch  with  the 
consumer  than  the  manufacturer,  the  factor  or  even  the  contractor, 
what  he  has  to  say  on  present-day  conditions  is  well  worth  hearing. 
We  publish  a  number  of  such  opinions  below.  They  are  unanimous 
about  one  thing — that  electricity  for  domestic  purposes  has  a  great 
future  before  it.  There  is  almost  unanimity  about  something  else — 
that  to  ensure  that  future  in  reasonable  time  there  must  be  a  co- 
ordination of  effort  by  all  concerned.  We  have  no  doubt  about  the 
essential  truth  of  both  these  matters.  As  some  of  the  statements 
given  below  show  many  undertakings  are  still  suffering  from  war- 
time conditions,  but  all  show  their  determination  to  push  forward 
with  the  greatest  speed  which  of  they  are  capable. 

Bolton's  Domestic  Developments. 

By   W,   J.    H.  WOOD.    M.I.E.E. 

(Borough  Electrical  Engineer,  Bolton.) 

As  Bolton  is  essentially  a  manufacturing  town,  the  possible 
domestic  load  is  insignificant,  compared  with  the  demand  for  power. 
At  the  same  time  considerable  progress  is  being  made,  and  a  large 
number  of  applications  have  been  received  for  lighting,  cooking  and 
heating.  During  the  year  ended  March  31,  1920,  487  new  domestic 
lighting  consumers  were  connected  to  the  mains,  and  their  connected 
demand  amounts  to  407  kw.  The  domestic  heating  and  cooking 
load  connected  to  the  mains  during  the  year  amounts  to  201  kw.,  an 
inci-ease  of  100  per  cent,  over  the  year  ended  March  31,  1919.  This 
is  highly  satisfactory,  especially  as  from  the  number  of  applications 
and  inquiries  that  are  being  received,  there  seems  every  prospect 
of  this  rate  of  increase  being  maintained  for  some  time.  At  the  same 
time  no  special  efforts  are  being  made  to  foster  this  load,  and  its 
rapid  growth  is  no  doubt  due  to  the  advantages  the  consumer  derives 
from  the  use  of  electricity  for  domestic  purposes.  The  price  charged 
in  Bolton  to-day  for  domestic  lighting  is  5- Id.  per  unit,  and  2d.  per 
unit  for  domestic  power,  both  subject  to  discount  of  5  per  cent,  on 
accounts  paid  within  21  days.  No  meter  rents  are  charged.  These 
prices  compare  favourably  with  those  in  many  other  areas. 

It  is  questionable  whether  the  ordinary  domestic  lighting  con- 
sumer actually  pays  at  the  price  charged  owing  to  the  cost  of  pro- 
viding the  service  at  present-day  prices,  and  the  increased  standing 
charges  on  the  undertaking.  But  it  is  really  necessary  to  encourage 
a  domestic  power  load  in  addition  to  lighting,  in  order  to  produce 
the  increased  revenue  required  per  service.  Apart  from  this,  it  is 
the  duty  of  the  Electricity  Supply  Department  as  a  public  utility 
to  encourage  the  more  general  use  of  electricity  for  all  domestic 
purposes,  even  if  the  actual  profit  obtained  from  this  particular  class 
of  supply  is  small,  because  it  affects  the  general  welfare  of  the  com- 
munity as  a  whole. 

One  of  the  difficulties  met  with,  in  the  more  general  use  of  heating 
and  cooking,  is  that  the  service  originally  installed  for  lighting  onlv, 
is  found  to  be  too  small  when  the  consumer  wishes  to  use  a  radiator 
or  a  cooker.  This  involves  the  cost  of  leplacing  the  service  by  one 
of  larger  capacity.  The  same  ap])lies  to  the  distributing  mains  in 
a  residential  district.  These,  in  many  cases,  are  rapic^y  becoming 
loaded  up,  especially  on  systems  that  have  been  in  operation 
some  time.  But  it  is  up  to  the  Electricity  Supply  Autho- 
rity to  provide  a  cable  network  of  adequate  size  to  supply  the  needs 
of  its  consumers,  whatever  these  may  be. 

A  well  situated  and  equip])ed  showroom  is,  in  my  opinion,  of  the 
greatest  advantage  to  the  supply  department  as  a  means  of  en- 
couraging the  more  general  use  of  electricity  for  all  purposes.  But 
to  be  really  useful  it  must  be  well  stocked  with  a  variety  of  the  latest 
fittings  and  appliances.  A  number  of  these  should  be  ready  ^\ired 
and  connected  up  for  demonstration  purposes.  The  personne  [  in 
charge  must  realise  that  the  articles  on  show  are  for  sale,  also  that 
in  dealing  with  domestic  appliances,  the  customers,  as  a  rule,  will  be 
ladies,  to  whom  the  artistic  effect  of  the  article  as  well  as  its  utility 
will  appeal.  Window  dressing  for  an  electrical  show  room  is  just 
as  necessary  as  for  a  milliner's  shop,  therefore,  don't  let  us  get  into 


the  habit  of  making  a  show  of  radiators  in  the  summer  and  fans  in 
the  '.vinter. 

It  is  also  necessary  to  co-operate  with  the  wiring  contractors  in 
the  district,  and  as  a  matter  of  fact,  it  \nll  Ix?  found  that  wiring  con- 
tractors, especially  those  in  a  small  way  of  business,  will  make  use 
of  the  electricity  show  room,  even  if  it  is  run  by  the  Corporation 
In  many  cases  it  is  an  advantage  to  the  contractor  not  to  have  to 
carry  an  extensive  stock,  and  by  arrangement  it  i.s  pos-sible  for  him 
to  obtain  at  reasonable  prices  any  fittings  and  equipment  he  may 
require  from  the  Corporation  show  room. 

But  when  all  is  said  and  done,  the  main  object  of  the  electricity 
undertaking  is  to  sell  electrical  energy,  therefore,  it  really  does  not 
matter  who  sells  the  apparatus  required  for  its  ase,  whether  it  is  the 
contractor  or  the  Corporation,  and  if  by  establishing  a  show  room, 
the  u-se  of  electricity  can  be  extended,  the  contractor  is  bound  to 
have  his  fair  share  of  any  business  going. 

We  have  established  extensive  show  rooms  in  Bolton,  well  situated 
in  one  of  the  main  streets,  and  the  venture  has  proved  to  be  very 
successful  and  remunerative.  Several  of  the  wiring  contractors 
have  also  established  show  rooms,  and  the  fact  that  whereas,  in  1913, 
there  were  about  a  dozen  recognised  wiring  contractors  operating 
in  Bolton  and  to-day  there  are  at  least  thirty  proves  that  there  must 
be  money  in  the  business,  and  that  the  efforts  made  by  the  Corpora- 
tion do  not  crowd  out  the  private  trader. 

A  Sho\^room  as  a  Development  Agent. 

Bv   THOMAS    ROLES. 

(City  Electrical  Engineer  and  Manager,  Bradford.) 

I  am  glad  to  learn  that  it  is  intended  to  publish  a  special  issue  of 
The  Electrician  dealing  with  the  development  of  domestic  elec- 
trical appliances,  and  have  no  doubt  that  this  will  prove  as  inter- 
esting and  beneticial  to  the  industry  as  these  special  issues  generally 
are.  In  Bradford  we  are  adopting  no  special  methods  for  developing 
lighting,  heating  and  cooking  loads,  as  it  is  taking  us  all  our  time  to 
cope  with  the  large  number  of  applications  that  we  are  receiving  for 
the  supi^ly  cf  electricity  generally. 

We  have  recently  enlarged  our  showTOom  where  demonstrations 
of  all  kinds  of  electrical  appliances  are  carried  out,  together  with 
sales  both  to  the  trade  and  also  retail ;  and  we  have  no  hesitation  in 
sa\ing  that  this  method  has  been  very  successful,  and  in  the  near 
future  we  anticipate  still  further  enlarging  this  department  to  the 
extent  of  having  a  60  yds.  frontage  in  one  of  the  principal  streets  ; 
also  the  whole  of  one  ^floor,  together  with  half  the  lower  floor  of 
our  new^  office  premi-i^s,  will  be  devoted  entirely  to  demonstration 
and  sale  jiurposes.  From  the  above  it  will  l)e  gathered  that  we  are 
of  the  distinct  opinion  that  a  showTOom  is  of  considerable  advantage 
in  extending  the  use  of  domestic  electrical  appliances,  and  the  annual 
turnover  that  has  l)een  realised  by  this  side  of  the  department  has 
been  many  times  in  excess  of  what  was  anticipated. 

Regarding  the  question  of  co-operation  with  contractor*,  we  are 
strongly  in  favour  of  this,  and  our  experience  has  gone  to  show  that 
a  considerable  amount  of  tact  and  appreciation  of  human  natiu* 
must  be  the  permanent  characteristics  of  the  j)erson  in  the  immediate 
charge  of  the  sales  department,  otherwise  the  tradei-s,  rather  than 
give  support,  will  use  every  endeavour  to  cause  obstruction  with  the 
ultimate  object  of  closing  such  department  entirely.  The  relation- 
ship between  this  department  and  the  co'itractors.  not  only  in  this 
localitv,  but  also  in  the  smrounding  districts,  leaves  nothing  to  be 
desired,  and  this  is  borne  out  by  the  large  amount  of  business  that 
is  carried  on  between  us. 

Kespecting  the  question  as  to  the  effect  of  increased  domestic  loads 
on  our  network,  due  to  the  use  of  additional  domestic  appliances, 
this  matter  has  not  caused  us  any  anxiety  up  to  the  present  time 
owing  to  the  fact  that  om*  services  and  network  are  somewhat 
heavier  than  is  found  on  the  average  distributing  network.  We 
certainly  anticipate  that  the  domestic  loads  in  this  district  will 
develop,  but  the  extent  of  the  increase  will,  in  our  opinion,  be  largely 
governed  by  the  success  of  electrical  cooking  apparatus,  and  the 
initial  cost  of  the  same,  and  also  what  charges  for  cm  rent  can  be 
proiitably  maintained  to  make  their  use  advantageous  in  comparison 
with  competitive  devices.  While  this  is  a  matter  that  the  futur3 
will  decide  we,  ourselves,  believe  that  the  outlook  is  more  i\i. 
hopeful. 
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The  Domestic  Load  and  Tariffs. 

By   C.   G.   MORLEY    NEW. 

(City  Electrical  Engineer,  Cardiff.) 

Probably  like  many  other  undertakings,  we,  at  Cardiff,  have  been 
3)articularly  busy  since  the  war  connecting  up  new  consumers — in 
^act,  during  the  past  12  months,  we  have  connected  practically 
double  our  previous  maximum,  and  have,  therefore,  not  done  very 
much  to  increase  our  business  propaganda. 

In  pre-war  days,  owing  to  the  progressive  policy  of  the  Corporation 
in  regard  to  extensions  of  cables  to  new  properties  and  the  continual 
following  up  of  builders,  we  reached  the  position  that  practically 
without  exception  all  new  properties  were  fitted  up  electrically.  In 
■  order  to  further  heating  and  other  domestic  supplies,  we  reduced  our 
rates  to  Id.  per  unit  and  made  no  charge  for  meters.  The  result 
was  that,  whereas  in  1912,  we  had  354  kw.  connected,  at  March,  1920, 
we  had  no  less  than  3,077  kw.,  this  latter  being  an  increase  over  the 
previous  year  of  855  kw. 

We  have  done  very  little  with  cooking  loads  as  it  seems  impossible 
to  push  this  business  unless  one  is  able  to  hire  out  the  apparatus, 
and  so  far  we  have  not  availed  ourselves  of  the  facilities  which  the 
Electricity  (Supply)  Act,  1919,  gives  us.  When  we  take  advantage 
of  these  I  have  no  doubt  a  showroom  would  be  not  only  useful  but 
necessary.  We  abandoned  this  some  years  ago  because  of  the  fact 
that  anyone  interested  in  any  apparatus  shown,  had  to  be  passed  on 
to  someone  else  instead  of  being  able  to  close  the  matter  whilst  they 
^were  interested. 

The  whole  question  of  increasing  domestic  supplies  is  wrapt  up 
with  that  of  a  suitable  tariff,  and  as  an  expedient  we  are  considering 
.the  single-meter  system,  with  an  allowance  at  the  ordinary  lighting 
flat  rate  of  a  definite  number  of  units,  based  on  average  consumption 
of  similar  properties,  all  above  this  number  being  at  a  rate  which  wiU 
induce  consumers  to  adopt  the  many  devices  which  are  available. 
In  this  connection  I  consider  that  there  is  a  very  large  field  if  one 
could  increase  the  apparatus  that  can  be  run  from  an  ordinary 
lighting  circuit.  Such  apparatus  would  find  considerable  use  in  the 
.-summer  months  and  could  be  dealt  with,  on  account  of  the  high 
diversity  factor,  bj'  mains  and  services  as  they  exist.  When,  how- 
ever, it  comes  to  the  somewhat  heavy  heating  and  cooking  appliances, 
no  doubt  this  will  be  severely  felt  and  cable  extensions  necessary. 

In  our  case  where  the  bulk  of  our  residential  consumers  are  taken 
irom  a  single-phase  network — now  being  changed  over  so  as  to  be 
dealt  with  from  the  three-phase  system — we  could  in  many  cases, 
with  the  existing  system  (transformer  tanks)  increase  Iheir  number, 
and,  in  obtaining  new  feeding  points,  increase  the  capacity  of  many 
distributors  without  having  to  lay  new  ones. 

We  co-ojxrated  with  contractors  in  the  past  in  so  far  that  we  had 
available  for  their  use  a  list  of  extensions  contemplated,  and  we 
found  a  certain  number  availed  themselves  of  this  information,  to 
•canvass  the  particular  routes  covered.  We  now  find  that  a  number 
■of  new  contractors  have  made  their  appearance,  and  must  freely 
admit  that  they  are  adopting  very  energetic  methods,  but  there  are 
times  when  one  feels  that  it  would  be  better  from  a  departmental 
point  of  view  if  their  energies  were  directed  a  little  more  to  districts 
in  which  distributing  cables  are  already  laid.  Some  co-operation  is 
considered  necessary  with  manufacturers  in  regard  to  the  different 
apj>liances  which  one  would  like  to  see  in  more  general  use  and  which, 
xmder  the  powers  now  given  us,  we  could  hire  out.  Co-operation  on 
the  part  of  supply  undertaking.-!,  in  placing  bulk  orders  for,  say, 
flat  irons,  would  undoubtedly  reduce  the  ])rico,  and  if  in  connection 
with  such  a  scheme  an  arrangement  could  he  arrived  at  whereby 
repairs  and  renewals  could  be  carried  out  without  each  undertaking 
having  to  make  arrangements  themselves,  it  would  help  considerably 
in  getting  a  large  number  of  appliances  into  service,  and  a  uniform 
hiring  scheine  and  rates  evolved. 

Domestic  Electricity  at  NeM^castle. 

By   W.  v.  T.  PINKNEY 

(Lighting  and  Heating  Engineer,  Newcastle-upon-Tyne  Elect:  c  Supply  Co.) 

The  demand  for  new  services  for  lighting  })ur])oses  on  the  mains 
■of  the  company  has  been  so  great  during  the  last  18  numths,  together 
with  a  long  waiting  list  compiled  during  the  war,  that  it  has  been 
diflicult  to  keej)  ])ace  witjj  new  ap])lications.  Electric  heating 
has  been  adopted  in  both  residential  and  business  ai-eas  to  an  extent 
which  was  scarcely  anticipated  a  yeai-  or  two  ago.  Thei-e  is  an 
increasing  demand  in  Northumberland  and  Durham  for  electric 
cooking,  })arti('ularly  with  the  class  of  resident  who  normally  employs 
one  servant. 

Current  is  supplied  to  domestic  consumers  who  use  lighting  and 
two  or  more  kilowatts  of  heating,  at  a  lixed  charge  tariff  based  upon 
the  lampholders  installed,  j)lus  .^d.  jx^r  unit — the  tarilf  being  subject 
to  an  increase  of  ?5  i)er  cent.  The  tariff  is  ]W]>ular  and  undoubtedly 
(encourages  good  lighting  and  iniiiroved  lighting  load  factor  and  is 


incidently  a  protection  to  the  supply  authority  against  future  loss 
of  revenue  due  to  the  introduction  of  high -efficiency  lamps.  The 
objections  which  might  be  advanced  to  basing  the  fixed  charge  on 
lampholders  are  not  met  with  in  practice. 

The  company  has  always  adopted  a  %ngorous  policy  in  getting  new 
business,  and  a  number  of  trained  engineer  salesmen  are  employed 
who  take  every  opportunity'  of  keeping  in  personal  touch  A\ith  con- 
sumers and  prospective  consumers.  Continuous  advertising  is 
carried  out  in  picture  theatres,  &c.,  and  a  good  deal  of  special  ad- 
vertising is  done  from  time  to  time  by  posters,  and  by  mailing  con. 
sumers,  generally  with  the  object  of  obtaining  increased  revenue 
from  existing  consumers.  Electric  cookers,  fires,  kettles,  irons,  &c., 
are  hired  to  consumers,  but  it  has  been  found  latterly  that  ^ith  the 
exception  of  cookers,  the  consumers  prefer  to  purchase  outright. 
Cooker  consumers  are  periodically  -snsited — usually  by  appointment 
— by  a  lady  demonstrator,  who  gives  any  instructions,  assistance, 
or  advice,  in  the  use  of  the  cooker,  if  any  is  required. 

With  regard  to  the  probable  effect  of  the  coming  great  demand 
for  heating  and  cooking  on  existing  networks  little  reliable  infor- 
mation is  yet  obtainable.  Generally  speaking,  we  have  found  that 
in  the  outlying  districts  where  the  networks  are  small,  the  heating 
business  has  undoubtedly  tended  to  load  up  the  cables,  but  in  the 
larger  residential  areas,  this  effect  has  not  been  felt.  Those  housing 
schemes  which  are  to  be  electrically  equipped  throughout  ■will  supply 
very  valuable  information  on  the  loading  of  cables  and  on  the  diver- 
sity of  this  class  of  load,  and  one  such  scheme  which  is  to  be  supplied 
by  this  company  will  be  completed  at  an  early  date,  and  one  of  the 
houses  will  be  furnished  and  open  to  inspection  by  housing  authori- 
ties for  some  weeks. 

Due  to  the  war,  and  subsequently  owdng  to  fuel  and  lighting  re- 
strictions, it  has  not  been  possible  to  observe  the  normal  loading 
of  the  networks  since  1914.  This  company  considers  it  desirable 
to  in  some  measure  limit  the  amount  of  heating  and  cooking  load  in 
each  district  until  after  the  coming  Avinter,  when  the  full  effect  of  the 
existing  lighting,  heating  and  cooking  connections  under  normal 
conditions  will  be  known  for  the  first  time  since  pre-war  days.  In 
such  districts  where  there  is  reason  to  believe  that  the  networks  may 
be  fully  loaded  arrangements  are  already  in  hand  for  increasing  their 
capacity. 

The  company  has  a  showroom  in  the  busiest  shopping  street  of 
Newcastle,  where  up-to-date  fittings  and  heating,  cooking  and  other 
apparatus  are  sold.  Only  apparatus  which  has  been  tested  and 
found  reliable  is  stocked.  The  importance  of  this  policy  both  to  the 
company  and  to  the  consumer  is  that  the  inconvenience  and  cost 
of  repairs  is  reduced  to  a  minimum.  This  sho^vroom,  which  is 
equipped  with  a  kitchen  for  demonstration  purposes,  has  been  the 
means  of  introducing  electric  domestic  apparatus  of  aU  kinds  to 
consumers,  and  thus  increasing  the  revenue  from  the  sale  of  current. 
All  wiring  work  is  sub-let  to  electrical  contractors  in  the  district  who, 
in  addition,  are  allowed  trade  discount  for  fittings  and  apparatus 
purchased  by  clients  introduced  by  them,  and  this  is  being  taken 
advantage  of  to  an  increasing  extent.  Co-operation  with  the  con- 
tractors is,  of  course,  very  desirable,  and  it  is  to  the  advantage  of  the 
electrical  trades  generally  that  there  is  a  tendency  among  the  con- 
tractors to  equip  and  run  showTOoms  of  their  own  on  much  more 
up-to-date  lines  than  has  been  done  in  the  jiast. 

Apart  from  the  uses  of  electricity  for  heating  and  cooking  in 
residential  districts,  there  have  been  g:-eat  develo])ments  locally  in 
its  use  for  commercial  purposes,  such  as  large  heating  installations 
in  offices,  and  a  number  of  electrically  equipped  kitchens  for  re- 
staurants, cafes,  works-canteens,  &c. 

A  Power  Goraipany's  Efforts. 

By   J.   T.    H.    LEGGE 

(Chief  Engineer,  Shropshire,  Woxestershire  and  Staffordshiie  Electric  Power  Co.) 

The  development  of  the  lighting,  heating  and  cooking  side  of  the 
electric  sui)ply  business,  and  more  particularly  the  two  latter-men- 
tioned, is  liavi.ig  si>ecial  attention  by  the  Shropshiiv  Company. 
Thci-e  is  little  doubt  that,  with  the  high  cast  of  services  and  exten- 
sions of  ilistril)utor  network  for  connecting  small  pi-emises,  the  con- 
sumption of  (Mui-cnt  for  purposes  other  than  lighting  must  l>e  de- 
velojied.  More  efficient  lamjvs  ait»  now  apiH\"iring  in  givat  quantities 
and  the  sujiply  of  electricity  for  lighting  only,  of  small  pivmises  at 
the  maximiun  rate  |X"rmitted  at  the  present  time  on  commercia 
grounds  is  difficult  to  justify. 

This  company  has,  during  the  last  six  months,  iiistituted  a  stren- 
uous camjiaign  with  our  ali-eady  existing  private  residence  and 
small  business  pi-cmises  consumers,  featuring  the  advantages  of 
("lectric  domestic  appliances  of  various  ty|x>s,  sjx>c'alising,  however, 
at  first  on  flat  irons  and  small  cooker,  which  would  take  the  place  of 
the  well-known  gas  ring.  Two  lady  canvassers  are  engaged  in  this 
work.     These  lady  canvassers  were  sub-station  attendants  during 
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the  war  when  male  operators  were  unobtainable.  Coupled  with  the 
tampaign  for  private  residences  we  are  putting  forward  a  "  domestic 
supply  "  tariff,  which  consists  of  a  fixed  charge  |)er  quarter  per  room 
plus  a  charge  per  unit  at  the  same  rate  as  small  power  consumers  for 
a  certain  ]X>rcentage  of  the  consumption,  the  remainder  being 
charged  at  a  low  rate. 

A  show  room  is  undoubtedly  an  advantage.  The  old  type  of  show 
room,  however,  in  which  a  multitude  of  fittings  are  displayed  with 
very  little  room  for  demonstration  purposes,  is  to  my  mind  of  small 
utility.  In  the  show  room  of  this  undertaking  we  feature  one  article 
at  a  time,  whether  a  vacuum  cleaner,  cooking  appliances,  flat  irons, 
&c.,  and  invite  the  co-operation  of  the  contractors  in  our  area,  every 
facility  being  accorded  for  making  use  of  our  show  room  to  the 
f  idlest  e.xtent.  We  make  a  speciality  also  of  affording  manufacturers 
of  any  particular  apparatus  every  opportunity  to  give  a  demonstra- 
tion in  our  show  room,  and  assistance  is  given  at  such  demonstrations 
by  the  commercial  staff  of  this  undertaking. 

Progressive  Methods  at  Wolver- 
hampton. 

By    S.    T.   ALLEN. 

(Ch:ef  Engineer  and  General  Manager,  Wolverhampton). 

We  have  employed  some  definite  methods  of  bringing  about  this 
healthy  result  First  of  all  we  instituted  annual  exhibitions  in 
Wolverhampton  on  quite  a  progressive  scale,  and  spent  several 
hundred  pounds  a  year  in  this  connection.  We  built  a  model  house, 
and  we  brought  together  perhaps  50,000  people  annually  and  demon- 
strated to  them  in  many  ways  the  advantages  of  domestic  electrical 
apparatus.  At  the  same  time  I  instituted  systems  of  charging  for 
electricity  which  were  attractive,  such  as  the  differential  system, 
which  allows  the  consumer  to  pay  a  fixed  amount  per  quarter  as  a 
standing  charge  and  pay  a  lower  price  per  unit  for  electricity.  This 
tariff  applied  to  the  ordinary  domestic  consumer  has  generally 
resulted  in  the  amount  of  energy  taken  being  increased  forthwith. 
The  fixed  amount  is  determined  as  a  proportion  of  the  rateable 
value  in  connection  Anth  ordinary  domestic  houses,  and  it  is  deter- 
mined by  the  connections,  having  due  regard  to  diversity  factor,  &c., 
in  connection  with  the  other  types  of  pi-emises. 

In  connection  with  small  houses,  especially  those  built  under  the 
h6using  schemes,  when  only  lighting  is  required,  we  charge  on  the 
fixed  price  system,  the  consumer  paying  with  the  rent  an  amount 
per  week  for  all  lighting.  This  amount  varies  from  about  Is.  to  Is.  3d 
per  week  per  house,  depending  upon  the  number  of  lamps,  &c.  The 
whole  of  the  lighting  in  connection  with  the  housing  schemes  of  this 
County  Borough  have  been  aiTanged  on  this  system,  and  since  they 
ha^e  been  in  operation  we  have  had  no  trouble.  Further,  it  was 
realised  that  it  was  no  good  at  all  having  exhibitions,  pushing 
electricity  supply  for  domestic  purposes,  without  some  ability  to  give 
the  consumers  an  equitable  and  cheap  scale  of  charges  for  utilising 
the  electrical  energy. 

We  have  exercised  full  powers  in  connection  with  sales,  hire  and 
hire  purchase.  We  have  by  this  means  been  able  to  quote  a  con- 
sumer a  fixed  price  per  quarter  for  a  comjilete  installation,  including 
wiring,  heaters,  standing  charge,  cookers,  &c.,  together  with,  of 
course,  a  small  running  charge  for  the  electricity  used. 

I  quite  realise  that  in  future  we  shall  have  to  look  carefully  into 
the  matter  of  the  distributing  mains  in  the  various  districts,  but  the 
domestic  load  is  in  my  opinion  very  remunerative,  and  we  should 
no'i  hesitate  to  extend  the  mains  where  necessary  for  the  pump. 
One  cannot  help  noticing  that  some  engineers,  although  they  may 
willingly  wish  to  expend  money  on  cables  in  their  power  areas, 
hesitate  very  much  about  putting  a  lot  of  money  into  distributors 
for  residential  districts.  It  is  a  good  sound  load,  and  if  the  elec- 
trical engineers  have  the  courage  of  their  convictions,  they  can  de- 
velop it  at  quite  a  rapid  rate. 

Showrooms,  I  think,  are  very  necessary.  We  have  perhaps  one 
of  the  finest,  if  not  the  finest,  set  of  showrooms  in  the  Midlands,  in  a 
niain  street.  We  are  able  at  these  premises  to  give  demonstrations 
in  connection  with  cooking,  &c. 

\\  ith  regard  to  co-operation  with  contractors  in  the  town,  I  ha\e 
always  endeavoured  right  through  to  assist  the  contractors  as  far  as 
possible.  The  Corporation  have  full  powers  to  carry  out  their  own 
wiring  work,  and  they  exercise  these  powers  to  some  extent,  but  in 
order  to  give  the  local  contractors  every  encouragement  and  a  large 
sh  re  in  the  installation  work,  we  sub-let  a  very  large  amount  of 
wirirg  work  t)  them.  For  instance,  last  month  we  sub-let  to  the 
1  )cal  wiring  contractors  something  like  £3,000  worth  of  wiring  work. 
Consumers  generally  prefer  the  Cori)oration  to  advise  them  and  to 
prepare  complete  specifications  for  wiring  installations.  When  it 
is  arranged  that  the  work  shall  be  handed  over  to  a  wiring  contractor 
the  Corporation  does  not  attempt  to  compete,  and  we  issue  speci- 
fication and  tender  forms  to  the  various  contractors  in  the  town. 


The  lowest  tender,  provided  it  is  satisfacton,-,  is  accepted.  A  smalf 
percentage,  the  same  in  each  case.  Is  added  to  the  lowest  tender  to 
cover  the  ex[)eases  of  the  CorjKJration  in  preparing  the  scheme  and 
specification,  obtaining  the  tenders,  supr-rvi.sing  the  work  and 
guaranteeing  the  work  to  the  consumer  for  a  period  after  completion. 
This  proves  a  very  satisfactory  method  of  dealing  with  the  matter 
for  all  parties.  It  gives  the  coasumer  a  feeling  of  satisfaction  in 
knowing  that  his  accepted  tender  is  the  result  of  really  fair  com- 
petition, all  the  contractors  ha\-ing  had  to  tender  to  exactly  the- 
same  specification,  and  the  contractors  also  realise  that  the"  con- 
ditions are  fair,  f^vidence  of  the  satisfactory  arrangement  is  sho\(-n 
in  the  fact  that  where-as  before  the  war  there  were  only  about  four 
electrical  wiring  contractors  in  this  town,  we  have  now  at  least  20 
who  have  their  offices  in  the  town. 

I  think  the  essentials  for  good  results  with  a  domestic  load  are  : — 
(1)  A  sensible  tariff  by  which  conrumers  can  receive  comparatively- 
cheap  supplies  of  electricity  on  some  simple  basis  which  thev  can- 
understand  ;  (2)  exercising  in  the  easiest  possible  way  all  the  neces- 
sary powers  for  hire,  hire  purchase,  &c.  ;  (3)  the  eliniination,  as  far 
as  possible,  of  all  complicated  agreements  for  hire,  hire  purchase,  &c. ; 
(4)  a  properly  organised  sales  and  installation  department,  the  heads. 
of  which  are  enthusiastic  in  their  woik.  The  people,  as  a  whole,  in 
my  opinion,  are  keen  enough.  They,  however,  do  want  more  infor- 
mation in  detail  about  costs,  &c.,  than  they  generally  get.  The- 
Electrical  Development  Association  pamphlets,  &c.,  assist  to  a. 
great  extent,  and  I  am  hoping  that  we  shall  get  greater  benefits  in 
this  direction  in  the  future,  esjjecially  when  all  the  authorities  in  the- 
country  agree  to  fall  into  line  with  those  pioneers  who  have  helped 
to  raise  the  necessary  money  towards  that  Association  and  pajr 
up  their  share  of  very  necessar;/  costs. 


Where      Showrooms     have     heen       Found 
Uselal. 

We  have  published  above  representative  opinions  from  station 
engineers  upon  the  various  problems  with  which  they  are  at  present 
faced  in  connection  with  the  development  of  the  domestic  load.  In 
addition,  a  number  of  other  engineers  have  kindly  supplied  us  with 
information  relating  to  their  undertakings,  and  this  information 
is  summarised  in  what  follows  :— 

At  Aberdeen  progress  is  satisfactory-.  Heating  connections  have 
increased  from  2,400  kw.  to  3,100  kw.  during  eleven  months  to  June 
30,  1920.  There  is  a  showroom  in  the  centre  of  the  city  whence 
heating  and  cooking  appliances  are  hired,  but  though  no  special 
measures  have  been  taken  to  push  the  use  of  domestic  appliances. 
The  idea  has  caught  on.  There  is,  however,  a  large  field  to  be  tapped, 
and  the  problems  of  main  sizes  and  voltages  will  require  careful 
consideration.  There  is  also  a  need  for  a  satisfactory-  hot-plate, 
which  will  boil  water  in  a  time  comparable  with  that  taken  by  a  gas 
ring.  Plates  of  the  red-hot  type  ^vhich  have  been  tried  in  Aberdeen 
burn  out  too  frequently,  and  the  cost  of  repairs  makes  the  use  of 
these  plates  a  luxury  rather  than  a  commercial  proposition.  An 
interesting  point  as  regards  the  lighting  load  is  the  frequency  with 
which  the  100  watt  gas-filled  lamp  has  replaced  the  60-watt 
vacuum  lamps,  especially  for  shop  lighting.  This  has  caused  quite 
an  unexpected  peak. 

At  Brighton  a  publicity  depaitment  and  small  showTOom  are 
used  for  pushing  the  use  of  heating  and  cooking.  The  former 
was  readily  taken  up  during  the  war.  but  the  increase  in  charges 
which  have  lately  been  necessary  are  now  hampering  its  develop- 
ment.  The  power  load  is  increasing  enormously,  but  the  lighting 
load  is  still  feeling  the  effect  of  suuiiner  time  and  early  closing.  Mr. 
Christie  states  that  he  has  alw ays  co-ojierated  with  contractors,  and 
looks  upon  them  as  his  best  can\-a*isers. 

Ow  ing  to  the  shortage  of  plant,  the  Charing  Cross,  West  End  ^t 
City  Electricity  Sipply  Company  find  ihat  the  normal  increase  of 
business  is  as  much  as  they  can  comfortably  deal  with,  so  no  special 
campaign  is  being  conducted.  They  liave  alwa\-s  had  a  showTOom» 
and  have  found  it  of  considerable  value,  thougli  that  value  cannot 
be  measured  by  the  actiuil  an\ount  of  profit  on  the  sales.  As  soon  as 
possible  heating  and  cooking  will  be  encom-aged  by  having  a  lower 
rate  than  the  2Jd.  at  present  in  force. 

At  Derby  there  has  been  for  some  years  past  an  active  commer- 
cial department,  which  in  1913  carried  out  a  cooking  campaign  by 
means  of  weekly  lectures  and  visits  to  consumers"  houses.  This 
useful  work  had  to  close  down  in  1915  owing  to  the  increasing  de- 
mand for  supply  for  munition  work,  but  the  showTOom  is  stiU  in 
ojx^.-ation  in  the  centi-e  of  the  tow  n,  and  large  sales  are  reported  every 
week.  We  are  glad  to  learn  that  this  showroom  is  very  much  used 
by  local  contractors,  with  whom  satisfactorj- working  arrangements 
have  been  estabhshed. 
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At  Hull,  all  surplus  energy  and  initiative  is  being  devoted  to  the 
power  load.  The  showroom  is  an  absolute  sine  qua  non,  but  co- 
operation with  contractors  has  not  been  a  success. 

The  Kensington  &  Knight.sbripge  Electric  Lighting  Com- 
pany have  no  doubt  that  a  showroom  is  a  useful  and  necessary 
feature,  as  it  enables  inquirers  to  obtain  unbiased  information  on 
any  point  relating  to  lighting,  heating  and  cooking  apparatus. 
Hiring  has  been  in  force  in  the  district  of  this  company  for  some 
years,  but  no  attempt  is  made  to  compete  with  local  contractors. 
There  is  a  steady  demand  for  heating  and  cooking  apparatus,  though 
this  would  be  greatly  increased  were  it  not  for  the  uncertainty  of 
supplies  and  high  prices.  The  gradual  conversion  of  large  residential 
premises  into  Hats  which  is  taking  place  in  this  district,  and  the 
domestic  servant  difficulty,  are  likely  to  cause  the  continuance  of 
this  demand. 

At  PoPLAH  the  interesting  step  has  been  taken  of  giving  sub- 
stantial assistance  to  the  Council's  housing  scheme  out  of  the  elec- 
tricity department's  funds.  About  140  houses  are  to  be  erected. 
Limiters  will  be  fixed  in  each  house,  and  a  minimum  charge  for 
sup2)ly  and  maintenance  of  Is.  3d.  per  week  for  90  watts  will  be  made. 
This  A\dll  not  preclude  a  higher  limit  being  fixed  or  the  supply  being 
given  through  a  meter  when  desired.  In  many  cases  coal  fire  ranges 
are  being  satisfactorily  converted  to  electrical  working  without 
making  them  xinsuitable  for  their  original  uses.  This  is  a  distinct 
advantage  in  the  winter  months. 

The  Westminster  Electric  Supply  Corporation  have  a  well- 
organised  development  department  which  keeps  the  company  in 
tilose  touch  with  all  the  electrical  men  in  their  area.  Apparatus  is 
hired  out  and  kept  in  order  by  a  maintenance  department.  There  is 
a  fine  showroom  at  the  offices  in  Eccleston-place,  and  the  heaters  of 
Belling,  Quead  and  Westminster  types  have  been  standardised  owing 
to  their  solid  construction.  The  number  of  calls  at  the  showroom 
and  the  business  resulting  therefrom  are  considerably  greater  at 
present  than  they  were  in  1918. 

Undert   kings   with   JSo   Sho^v^rocms. 

At  Birmingham  Mr.  Chattock  reports  that  the  domestic  develop- 
ments of  electricity  have  not  been  satisfactory  recently,  owing  to  the 
restrictions  imposed  on  the  undertaking  during  the  war.  and  the  fact 
that  the  power  load  in  the  district  is  now  12,000  kw.  more  than  it  was 
during  the  war.  The  generating  plant  is  fully  loaded,  and  no  further 
-connections  can  be  made  until  the  delivery  of  the  new  plant  is  accom- 
plished.    The  showroom  has  not  been  re-opened  since  the  war. 

At  Dundee  there  is  at  present  no  showroom,  but  ]\Iajor  Richard- 
son thinks  that  to  open  one  will  not  only  be  an  advantage,  but 
essential  in  connection  with  a  general  scheme  of  hiring  apparatus. 
Unfortunately  Dundee  is  at  present  faced  with  a  shortage  of  plant, 
and  no  development  can  therefore  be  undertaken  until  the  under- 
taking is  in  a  fit  position  to  give  supplies.  Major  Richardson  is  so 
firm  a  supporter  of  co-operation  between  the  contractor  and  the 
supply  authority  that  he  is  not  prepared  to  go  on  with  the  scheme 
outlined  above 'unless  he  receives  their  hearty  support.  At  present, 
however,  they  are  lukewarm. 

The  shortage  of  plant  is  also  preventing  development  at  Grimsby, 
and  Col.  \'ignoles  has  therefore  not  yet  started  any  post-war  cam- 
paign of  development.  Nevertheless  the  demand  for  electricity  for 
lighting  small  houses  and  for  heating  and  ironing  and  electric  washing 
machines  is  very  brisk.  Col.  Vignoles  makes  an  interesting  point 
that  no  ilifficulty  need  be  antici])ated  on  tne  net\\ork  owing  to  the 
increase  in  the  domestic  load,  as  if  the  heating  load  grows  the  price 
should  be  so  fixed  that  it  is  remunerative  and  will  ]iay  for  any  addi- 
tional services  required,  while  the  distributors  are  greatly  hel{)ed  oy 
the  cross-connecting  resulting  from  mains  being  laid  in  side  sti-eets. 
The  ]-eal  difficulty,  however,  is  to  ensure  that  in  small  houses  now 
being  connected  electricity  is  used  for  purposes  other  than 
lighting,  otherwise  the  supply  will  be  unremunerative. 

At  Leeds  the  demands  for  lighting  are  increasing  more  rnpidly 
than  they  can  be  dealt  with,  while  heating  is  also  inci-easing  satis- 
factorily without  i)ushing.  In  this  case  the  very  wise  policy  is  adopted 
of  advising  consumers  against  doing  such  foolish  things  as  installing 
too  small  radiators.  Cooking  is  handicapp(>d  by  there  being  no 
hiring  scheme.  At  ])resent  there  is  no  showroom  in  Leeds,  but  Mr. 
HefTord  is  ])roposing  to  open  one  when  tlie  extension  to  the  office  is 
linislied.     He  considers  co-operation  with  contractors  most  desirable. 

At  LiVEKi'ooL  Mr.  Dickenson  thinks  that  it  is  inadvisable  to  press 
the  use  of  radiators,  cookers  and  other  domestic  a])i)liances,  owing 
to  the  way  the  mains  are  overloaded,  though  there  is  a  growing 
demand  for  these  appliances.  Every  c  adeavour  is  made  to  co- 
operate with  contractors,  l)ut  there  i>^  no  sho\\roon\. 


Trouble  is  already  being  experienced  at  Maidstone  o^nng  to  the 
pressure  drop  due  to  the  use  of  large  cookers  and  mains  laid  nearly 
20  years  ago  when  the  wildest  dreams  did  not  extend  to  a  maximum 
load  of  10  kw.  in  a  moderate-sized  house.  Although  there  is  no 
showTOom  at  present  at  Maidstone,  Mr.  Hoadley  is  strongly  of  opinion 
that  such  means  of  development  is  a  very  paying  proposition  and 
that  co-operation  -with  contractors  is  to  the  advantage  of  the  under- 
taking. His  hiring  scheme,  which  was  put  into  operation  at  the  end 
of  June  last,  has  been  a  very  great  success. 

IManchester  is  one  of  those  fortunate  places  where  there  has  been 
Uttle  necessity  to  push  the  sales,  though  prior  to  the  war  efforts 
were  made  to  increase  the  load  by  use  of  advertisements  and  circular 
letters  and  personal  canvassing.  The  corporation  so  far  has  not 
deemed  it  necessary  to  open  a  showroom,  but  has  made  use  of  those 
owned  by  a  large  number  of  electrical  contractors.  There  has 
always  been  the  closest  co-operation  between  these  contractors  and 
the  officials  of  the  undertaking. 

Rochdale  is  another  of  those  districts  where  the  power  load  is 
is  almost  all-absorbing.  There  is,  however,  a  considerable  demand 
for  radiators,  irons  and  A^acuum  cleaners,  though  cooking  has  not 
appealed  to  the  public  owing  to  the  high  price  of  utensils.  Mr. 
Rudd  is  the  happy  possessor  of  an  '"  all-electric  "  house,  which  he  is 
always  vvilling  to  show  to  interested  inquirers,  and  although  there  is 
no  showroom,  a  "  Carrron  "  oven  for  demonstration  purposes  is 
fixed  at  the  head  office  of  the  undertaking.  Co-operation  \\-ith  con- 
tractors has  always  been  very  close.  Mr.  Rudd  considers  that  the 
increasing  efficiency  of  lamps  will  necessitate  the  consumers  using 
electricity  for  other  domestic  purposes  than  lighting,  if  sufficient 
revenue  to  cover  capital  and  running  costs  is  to  be  pro\-ided.  For 
this  purpose  an  ideal  tariff  would  be  one  covering  the  use  of  elec- 
tricity for  all  purposes  at  a  flat  rate. 

At  Salford  new  connections  have  to  be  discouraged  o^v-ing  to 
delays  in  the  delivery  of  plant.  Mr.  Robertson  finds  that  lighting 
needs  no  sjiecial  encouragement,  and  it  is  now  being  installed  in  all 
new  houses  and  buildings,  whilst  it  is  also  replacing  district  gas 
lighting  very  rapidly.  Owing  to  the  character  of  the  neighbourhood 
the  development  of  electric  heating  and  cooking  has  not  been  very 
great,  but  should  this  occur  serious  attention  would  have  to  be  paid 
to  the  network  question. 

At  Sheffield  the  demand  for  power  has  also  been  such  as  to 
preclude  the  possibility  of  organising  any  new  campaign  for  the 
develojjment  of  the  domestic  load.  In  such  a  campaign,  Mr.  Fedden 
thinks  a  showroom  would  undoubtedly  be  an  advantage.  He  has 
had  little  exj^erience  of  co-operation  ^nth  contractors  owing  to  the 
fact  that  the  undertaking  has  its  own  installation  department. 

Mr.  D.  M.  KiNGHORN  fiinds  that  in  Southwark  electricity  de- 
velopment is  very  much  retarded  by  delays  in  delivery  of  materials. 
Cooking,  he  thinks,  except  to  a  very  limited  extent,  is  not  likely  to 
develop  unless  the  cost  of  apparatus  can  be  reduced.  On  the  other 
hand,  heating  will  increase  in  spite  of  the  fact  that  manufacturers  do 
not  seem  anxious  to  tackle  this  particular  line  seriously.  Co-opera- 
tion with  contractors  is  so  close  that  in  Southwark  a  showroom  would 
be  no  advantage.  Mr.  Kinghorn  emphasises  the  fact  that  the 
general  uncertainty  is  very  much  a  disadvantage  in  making  any 
plans  for  deveppment. 

At  Stoke-on-Trent  delays  in  plant  delivery  are  also  retarding 
develo])mcnt.  In  this  district  as  much  as  half  a  million  in  exteasions 
and  additional  mains  v\ill  have  to  be  spent  owing  to  the  fact  that 
the  old  pre -federation  boroughs  laid  down  distributors  of  7/16 
outers  and  7;  18  midwires  for  a  three-wii-e  low-tension  system.  Mr. 
Yeaman  also  has  had  the  unusual  experience  of  finding  that  a  show- 
room was  utterly  ineftective,  and  it  Avas  closed  some  years  ago. 
There  is,  however,  close  co-0])eration  with  contractors,  with  results 
that  are  more  likely  to  be  satisfactory,  in  Mr.  Veamans  opinion, 
than  if  a  large  showroom  was  opened  and  a  large  staff  was  estab- 
lished to  compete  disadvantageously  with  local  firms. 

At  SuNDEriLAND  thc  applications  for  lighting  connections  ar^ 
being  n>ceived  at  a  satisfactory  rate,  Init  there  is  a  distinct  lull  fo"^ 
supplies  in  lighting  and  cooking,  possibly  on  account  of  the  price  or 
lack  of  a|)paratus.  A  showroom  which  was  0|>ened  for  some  years 
was  closed  during  the  war.  and  it  is  not  proposed  to  ivojien  it  for 
the  present.  It  is  been  hoj)ed  that  the  close  co-  0|x>ration  with 
the  local  contractors  will  provide  what  is  needed  m  the  way  of 
publicity. 

At  West  Hartlepool  there  was  also  a  showroom  before  the  war. 
but  this  was  closed,  and  it  has  not  yet  lieen  j-cojx-ned,  though  it  is 
hoped  to  do  so  in  the  future.  The  department  had  always co- 
o|HM-ated  with  contractors,  and  as  heating  and  cooking  is  still  avail- 
able at  l.\d.  future  developments  should  be  very  satisfactory. 
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New  Heatin;^  and  Cooking  Apparatus. 


A  survey  of  the  whole  Held  at  the  present  time  shows  that  electric 
•cooking  continues  to  progress,  particularly  in  connection  with  large 
installations  for  restaurants,  canteens  &c.  Some  of  these,  as  for 
instance  that  at  Messrs.  Debenhams,  have  already  been  described 
in  The  ELEf  trktan.  We  are  pleased  to  notice  also  that  elec  ric 
heating  and  cooking  is  becoming  increasingly  j)opular  for  marine 
work,  both  cargo  and  passenger  steamers  and  in  the  Navy 

At  the  time  of  the  "  Ideal  Home  Exhibition"  early  this  year 
at  C)lvmi)ia,  many  nev/  pieces  of  apparatus  were  described  in  these 


Fig.   1. — A  Portion  of  the  New  Jackson  Works  at  Watford. 

■columns.*  This  matter  has  not  been  re-inserted  here,  but  the 
apparatus  mentioned  in  the  following  pages  in  conjunction  with 
that  alreadj'  described  is  representative  of  new  designs  and  present 
tendencies.  The  outstanding  novelties  herein  described  are  an 
electric  still  by  Simplex  Conduits  Ltd.  ;  a  "  Plexsim  "  oven  by 
the  same  firm  Avhich  has  a  removable  oven  interior  for  cleaning; 
the  "  IMagnet  "  four-unit  pedestal  heater  ;  and  a  "  Magnet  "  electro 
hot  water  radiator  installation  in  a  cigar  store.  Many  notable  im- 
provements in  design  are  recorded  in  our  notes  concerning  the 
Jackson  Electric  Stove  Company,  Ltd. 

During  the  past  12  months  a  number  of  Hrms  have  made  prepara- 
tions for  producing  electric  radiators,  irons,  kettles,  &c.,  on  a  mass 
production  basis,  and  during  the  coming  season  there  should  be  no 
question  of  shortage  of  apparatus.  In  addition  to  Tricity  House, 
there  are  now  show-rooms  ojien  in  London  at  the  premises  of  the 
Jackson  Electric  Stove  Company,  Ltd..  and  Touchbutton  House 
■(Berry's  Electric  Ltd.),  where  demonstrations  of  electric  cooking  and 
labour-saving  ap])liances  are  given.  In  some  quarters  it  is  stated 
that  there  is  difficulty  in  making  extensions  to  the  mains  for 
heating  and  cooking.  Undoubtedly  there  is  an  element  of  truth  in 
this,  but  so  far  as  the  smaller  ap])lianccs  are  concerned,  such  as 
irons,  kettles.  &c.,  there  is  a  wide  diversity  factor  in  the  load  they 
create.  Further  they  form  useful  missionary  work  for  the  installation 
of  larger  appliances  and  for  advertising  the  advantages  of  electricity 
to  visitors  to  the  houses  in  which  they  are  used.  It  is  to  be  hoped 
therefore  that  supply  authorivies  in  difficulty,  due  to  overloaded 
mains  and  generating  plant,  will  not  cramp  the  progi-ess  in  demand 
which  has  largely  come  as  the  result  of  earlier  })ropaganda.  It 
must  be  remembered  that  changes  in  habits  and  modes  of  living 
are  slow  in  coming  about,  and  it  would  be  a  mistaken  policy  to 
damp  down  demand  because  of  temporary  restrictions  and  difficul- 
ties. Such  action  means  that  a  much  greater  effort  will  be  required 
to  re-awaken  the  demand  which  has  been  previously  disencouraged. 
Propaganda  takes  time  to  produce  an  effect,  and  now  is  the  time 
to  support  those  who  are  endeavouring  to  arouse  public  interest, 
so  that  the  demand  may  be  ready  when  geneiating  conditions  have 
returned  to  normal  and  an  increasing  load  will  be  welcome. 

The  considerable  amount  of  s])ace  which  is  at  present  being 
devoted  to  electrical  appliances  for  the  home  in  the  general  Press 
is  a  most  valuable  aid  to  those  sections  of  the  industry  interested 
in  the  sale  of  domestic  electrical  appliances.  Another  factor  which 
will  contribute  to  the  development  of  this  branch  of  the  industrv 
IS  the  shortage  of  domestic  labour,  a  condition  which  is  not  likelv 
to  change. 


.Jackson  s  Pboobess. 

After  spending  several  years  in  what  can  be  truthfully  termed 
pioneer  work,  the  Jackson  Electric  Stove  Company,  L/td.,  have 
now  planned  and  built  a  new  factory  at  Watford  for  the  manufacture 
of  cooking  and  heating  apparatus  designed  on  lines  which  specialised 
experience  indicates  will  Jx;  successful.  A  view  in  these  worLs  Is 
shown  in  Fig.  1.  With  the  provision  of  a  modem  factoni',  it  was 
decided  that  to  ensure*  success  adequate  selling  effort  would  be 
required,  and  new  show  rooms  have,  therefore,  been  opened  at  143, 
Sloane-street,  S.W.  1.,  and  the  services  and  experience  of  Mr.  Cillett 
(of  the  Newca.stle-on-Tyne  Electric  Supply  Company,  Ltd.;  .secured  as 
sales  manager.  These  are  illastrated  in  Fig.  2.  In  addition,  an 
advertising  campaign  will  \)e  comm'^nced  with  a  \iew  to  educating 
the  public  to  the  advantages  of  electric  cooking. 

During  the  war  roasting  and  baking  ovens  were  supplied  to  the 
Ministry  of  Munitions,  some  of  which  were  capable  of  baking  30)  lb. 
of  meat  at  a  time.  The  Royal  Flj-ing  Corps,  the  War  Offic-e  and 
Admiralty  each  claimed  part  of  the  Jack.son  output,  and,  in  addi- 
tion, a  number  of  National  kitchens  were  fitted  with  electrical  cooking 
plant  to  the  order  of  the  Ministry  of  Food.  In  face  of  these  war 
claims  work,  civil  requirements  naturally  receded  to  .second  place, 
but,  nevertheless,  notable  installations  for  staff  cooking  were  naade 
at  Selfridges,  Swan  &  Edgars  and  Cannick's  of  Newcastle-on-TjTie. 

At  the  new  show  rooms  staff  meals  will  be  cooked  daily,  and 
records  kept  for  the  information  of  customers.  It  is  intended  that 
these  show  rooms  should  Ije  used  by  the  trade  to  the  fullest  possible 
extent.  The  information  and  experience  gained  by  the  company" 
will  be  placed  freely  at  the  disposal  of  contractors  and  supply 
authorities,  and  experienced  representatives  will  be  available  to 
assist  in  planning  installations  and  advising  customers.  A  very  wide 
view  is  being  taken  of  the  idea  of  rendering  service  to  the  trade  and 
assisting  trade  customers  to  secure  orders  in  connection  with  res- 
taurants, staff  kitchens,  housing  schemes,  &c. 

With  regard  to  the  cooking  apparatus  displayed  in  the  show  rooms, 
we  were  particularly  impressed  with  the  robust  design.  The  oven 
interiors  are  of  plain  mild  steel,  close  rivetted  together,  and  when  the 
door  is  shut  the  oven  is  practically  a  sealed  chamber.  The  space 
between  the  oven  interior  and  exterior  casing  is  closely  packed  with 
lagging,  and  the  interior  portion  is  practically  free  from  mechanical 
contact  w  ith  the  exterior  frame,  thus  reducing  heat  conduction  losses 
to  a  minimum.  In  the  hot  cupboards  we  noticed  that  the  sides  and 
back  were  lagged,  a  feature  which  is  certainly  to  be  commended, 
and  which  we  have  been  surprised  has  not  been  made  general  practice 
in  hot  cupboard  design.     Another  development  in  design  occurs  in 


*  -See  The  ELECTRICIA^',  Vol.  Ixxxiv  p.  170,  Feb.  13   lOiO. 


Fig.  2. — A  General  Vif.w  of  tue  Jackson  Showrooms. 

connection  with  fisli  friers.  These  are  made  of  mild  steel  plate  with 
dull  nickel-plated  interioi-s,  all  seams  and  joints  being  welded.  The 
studs  holding  the  elements  to  the  underside  are  welded,  so  that 
drilled  holes  are^  avoided,  and  if  the  apparatus  boils  dry  no  damage 
bv  leakage  is  likely  to  occur. 

Tlie  robust  nature  of  the  frame  and  mechanical  design  in  general 
has  boen  followed  out  in  the  electrical  portion  of  the  apparatus  as 
well.  The  connections  and  leads  from  the  terminal  box  to  the  actual 
heating  element  are  made  of  solid  rod  or  strip,  thus  all  loose  leads, 
&c..  are  replaced  by  rigid  connections.     The  strip  or  rod  connections 
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are  carried  on  porcelain  insulators,  and  it  should  be  noted  that  no 
wiring  or  connections  are  run  through  the  lining  of  the  oven.  Mica 
insulation  is  dispensed  with  in  the  interior  of  the  oven,  porcelain 
being  used  instead.  For  convenience  of  splitting  the  load  on 
alternating-current  circuits,  all  double  oven  ranges  are  made  \vith 
two  separate  terminal  boxes  for  each  hob  and  oven.  The  open  tyipQ 
elements  employed  in  the  ovens  operate  at  a  radiant  temperature, 
but  are  not  heavily  loaded,  with  a  view  to  increasing  their  length  of 


Fig.  3.— View  of  the  Jackson  Oven,  showiNo  Connections. 

life.  In  connection  with  boiling  apparatus  and  self-contained, 
utensils,  the  same  principle  of  strip  or  rod  connections  isjcarried  out. 
The  elements  are  connected  together  on  the  "ring  main"  principle^ 
the  end  connection  to  the  element  being  always  under  mechamcai 
pressure.  A  nickel  strip  or  "  tag  end  "  is  employed  to  connect  thg 
element  to  the  ring  main.  The  boiling  plates  of  the  open  type  are 
rectangular  in  shape,  and  whilst  psrmitting  three-heat   regulation, 


Fig.  4._Vik\v  ot  Jackson  Hot  I'latk,  kh  iwing  Connections. 
are  designed  to  emit  radiant  heat  even  on  low  heat.     The  arrange- 
ment is  shown  in  Figs,  '.i  and  4. 

All  Jackson  radiators  have  cast-iron  bodies,  designed  to  be  easily 
taken  ajjart,  and  sui)])liod  in  a  number  of  designs  and  finishes.  The 
standard  Hi-c  bar  consists  of  three  pieces  of  grooved  tinx-lay  held  in 
position  by  two  iron  strips  Hxed  behin  1  the  bar.  and  which  form 
the  connection  or  terminal  bars.  Each  end  is  slotted  to  tit  studs 
on  the  radiator  frame,  which  practice  overcomes  the  necessity  o 


twisting  wires  to  form  a  connection.  The  front  surface  of  the  fireclay- 
bar  is  curved  to  provide  additional  radiating  surface,  and  the  element 
consists  of  a  spiral  wire  wound  on  the  front  surface  of  the^bar  only 
The  soundness  in  design  and  construction  of  the  various  Jackson 
appliances  indicate  that  this  firm  at  least  have  realised  that  for 
electric  cooking  to  become  popular  the  apparatus  must  be 
thoroughly  reliable. 

Due  regard  has  also  been  given  to  the  requirements  of  the  cook 


Fig.  o. — "  Plexsim  "  Shaving 
Pot. 


Fig.  6. — "  Plexsim"  Curling- 
ToNG  Heateb". 


Small  details  of  convenience,  such  as  mounting  rotary  switches  in 
a  tilted  position  to  permit  easy  reading  of  the  indicator,  have  not 
been  overlooked.  Elements  are  of  standard  sizes,  and  can  be 
removed  or  replaced  singly  without  disturbing  the  connections  of  other 
elements.  In  the  larger  cookers  a  removable  lagged  shelf  is  pro- 
vided  which  can  be  used  to  divide  the  oven  into  two  equal  portions, 
and  the  elements  of  each  section  are  arranged  for  indi\-idual  three-heat 
control,  thus  tending  to  economy  in  cooking  when  requirements  vary 
.considerably.  Alternatively,  this  arrangement  permits  one-half 
the  oven  to  be  used  for  roasting  and  the  bottom  half  for  baking.      _ 


Fig.  7. — "  Plexsim  "  Foot- Warmer. 

"  Plexsim  "  Appliances. 
In  a  recent  issue  we  referred  to  the  commendable  selling  scheme 
which  had  been  prepared  by  Messrs.  Simplex  Conduits,  Ltd.,  in 
connection  with  their  "  Plexsim  "  electric  iion.  It  is  pleasing  to 
hear  that  the  results  obtained  since  the  commencement  of  this 
campaign  have  been  very  gi-atifying.  Whilst  the  Press  advertising 
and  main  efforts  have  been  devoted  to  the  sale  of  domestic  irons, 


j.'n,   <( ■•  I'l. i:\siM  "■   Electric  Still. 


have    also    been    used 


counec- 


the  specially  designed  cartons 
tion  with  "other  household  devices  such  as  •■  Plexsim  "  kettles, 
firettes.  toastei-s,  curling-tong  heaters,  shaving  pots,  pipe  lighters, 
one-bar  fiivs.  saucepans,  foot-warmers  and  l>ed-warmers.  Dealers 
and  contractors  can.  therefoiv.  make  an  efteetive  window  display  of 
the  ••  Plexsim  "  series,  and  any  article  in  the  series  can  be  supplied 
to  the  customer  packed  in  an  attractive  carton,  ready  to  give  away 
as  a  pi-csent.    We  illustrate  here  (Figs.  5  to  7)  the  "  Plexsim  "  shaving 


September  24,  1920, 


THE  ELECTRICIAN. 


367 


pot,  curling-tong  heater  and  foot  and  l>ed  warmer.  The  shaving 
pot  consumes  150  watts,  the  curling-tong  heater  100  watts,  foot 
warmer  50  watts,  bed  warmer  20  w  atts.  Each  of  these  articles  is 
su])i)lied  complete  with  flex  and  ada])tor  and  can  fje  used  off  an 
ordinary  lamp-holder.  The  finish  and  \\  orkmanship  are  quite  equal 
in  quality  to  the  irons  and  other  ■Simj)lex  pioducts,  and  in  every  case 
spare  elements  can  be  obtained  and  easily  fitted. 

Another  interesting  piece  of  "  Plexsim  ""  apparatus  is  the  electric 
still,  shown  in  Fig.  8  This  is  a  strongly  made  piece  of  apparatus 
and  sjiecial  care  has  been  taken  in  the  design  to  make  all  parts 
readily  accessible.  Two  sizes  are  made,  having  an  hourly  output 
of  4  pints  and  4  gallons  resj^ectively,  the  loadings  being  2,000 
watts  and  10.000  watts. 

The  "  Plexsim  "  oven  shown  in  Fig.  9  is  constructed  of  sheet  steel 
framework,  the  outer  casing  of  the  oven  being  heavily  lagged.  The 
interior  or  oven  portion  proper  is  in  the  form  of  a  removable  box, 
A\hich,  when  taken  out,  gives  easy  access  to  elements  and  con- 
nections.    Also  the  box  when  removed  can  be  quickly  and  effectively 


to  4  kw.  with  heat  regulation  by  means  of  rotary  snap  switches. 
They  can  i)e  obtained  as  heaters  only  for  fitting  to  existing 
systems,  or  complete  with  cylinders  constructed  of  galvamsed 
iron  or  copper. 


Fig.  9. — "  Plexsim  "  Uvex. 


cleaned.  On  the  toj)  of  the  oven  is  mounted  a  plate  warming  com- 
partment. The  oven  casing  is  earthed  by  means  of  a  spring  under 
the  connector  which  so  connects  to  an  earth  lead.  Three  heat  regu- 
lation is  provided  by  means  of  a  rotary  snap  switch  mounted  on  the 
side  of  the  oven  together  with  an  indicating  lamp.  The  consumption 
on  the  highest  heat  is  1,200  watts. 

The  "  Plexsim  '"  selling  organisation  are  also  handling  the 
"  Purser  "  oven,  and  "  Creda  "  irons,  kettles,  fires,  &c. 

New  "  Falco  "  Apparatus. 

During  the  past  12  months  considerable  extensions  to  both 
buildings  and  plant  have  been  made  by  the  Falkirk  Iron  Com- 
pany, Ltd.,  in  order  to  cojje  with  the  increasing  demand  for 
"  Falco  "  heating  and  cooking  apjiliances.  In  considering  designs 
for  new  apparatus  special  attention  has  been  paid  to  the  require- 
ments of  the  export  market.  A  new  catalogue  is  at  present  in  the 
Press,  and  copies  will  be  forwarded  to  all  trade  inquiries  so  soon  as 
the  issue  is  printed. 

This  company  has  installed  a  number  of  all  electric  plants  and 
also  some  combination  sets  for  use  in  conjunction  with  steam,  gas, 
coal  and  oil  fuel.  Many  of  these  large  plants  are  of  considerable 
size  and  have  a  loading  of  over  100  kw.  During  1920  electrical 
cooking  equipment  has  been  supplied  for  use  in  the  galleys  of  four 
large  passenger  vessels,  as  described  in  our  ,S{>ecial  Marine  Issue 
a  week  or  two  ago,  and  several  cargo  boats,  and  other  plants  of 
similar  character  are  in  process  of  construction  in  the  works.  Cooking 
apj)aratus  for  marine  work  is  consti-ucted  on  much  heavier  lines 
than  that  required  for  land  service,  due  to  the  additional  strains 
caused  by  vibration,  rolling,  &c.  In  addition  to  marine  installations 
several  cooking  plants  have  been  installed  in  hotels,  and  institutions 
both  in  this  country  and  abroad.  The  ••  Falco  "'  1920  domestic 
cooker  as  shown  in  Fig.  10. 

Kettles  and  irons  are  also  being  made  on  a  mass  production  basis 
and  for  small  apparatus  of  this  class  a  special  type  of  connector 
has  been  devised  after  a  prolonged  series  of  tests.  A  new 
series  of  "  Falco  "  sheet  metal  fires  are  in  course  of  development 
and  these  we  hope  to  describe  in  a  future  issue,  so  soon  as  they 
are  ready  for.  distribution  to  the  trade.  The  latest  "  Falco  "  hot 
watt  r  heater  can  be  supplied  to  any  desired  rating  from  500  watts 


Fig.  10.— '•  Falco"  1920  Domest; 


■  Magnet  "  Heating  Appllvnces. 
''').  During  the  past  season  many  new  designs  of  "  Magnet  "  appliances 
have  been  produced  by  the  General  Electric  Company  Ltd..  and 
further  new  tyjies  are  in  process  at  the  works  for  production  auring 
the  coming  season.  Most  readers  will  rememlier  the  small  but 
effective  jx^destal  heater  first  shown  at  the  "■  Ideal  Home  '  Exhibition 
at  Olympia.  This  heater  has  been  iurther  develojjed  by  providing 
t\\o,  three  or  four  fiOO-watt  units  on  one  base,  each  unit  l^ing 
mounted  so  that  the  heat  ray?  may  be  focussed  in  any  desired 
direction.  Also  each  unit  is  controlled  by  a  separate  switch.  Thus 
in  the  four-unit  type  each  unit  can  be  used  indejiendently  for 
reflecting  a  beam  of  heat  into  any  desired  quarter  of  a  room,  or 
alternatively  fixed  horizontally  and  used  for  cooking  or  boiling 
purposes  Fig  1 1  shows  clearly  some  of  the  various  purposes  for 
which  this  type  of  heater  can  be  employed. 

The  •'  Magnet  "  electricall\  heated  hot  water  heaters  are  be'^oming 
increasingly  pojnilar  for  use  where  radiant  heating  is  either  not 
desired  or  unsuitable.  Two  types  of  this  heater  are  made — the 
••  Column  ■■  and  the  ■"  Cabin  ■ — both  being  similar  in  principle, 
and  made  of  steel  and  brass  throughout  cast  iron  with  its  cumber- 
some appearance  and  liability  to  breakage  in  transit  being  entirely 
dispensed  with.  As  will  be  seen  from  Figs.  12  and  14.  which  show 
the  cabin  ty|H^  in  jxn-spective  and  section,  respectively,  the  appliance  is 
a  hot  water  radiator,  with  an  electric  immersion  heater,  and  radiation 
is  effectively  obtained  by  means  of  a  number  of  heat  distributing 
sills.  Three  heat  regulation  is  provided  for  by  means  of  terminals 
which  are  intended  for  connection  to  wall  mounted  smtches. 
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The  '•  Cabin  "  type  is  made  in  five  sizes  from  500  to  1,500  watts 
capacity  and  can  be  iised  for  either  wall  or  floor  mounting  by  the 
adjustment  of  detachable  supports.  The  "  Column  "'  type  is  made 
in  eight  sizes  from  1,000  to  3,000  watts  and  is  designed  for  floor 
mounting.  In  Fig.  13  a  number  of  ''Cabin"  type  heaters  are 
shown  mounted  in  a  cigar  stock  room,  where  thermostatic  control  is 
employed  to  maintain  a  constant  temperature,  day  and  night,  \\-ith 
the  aid  of  these  heaters. 


"  Magnet "'  hot  water  heater  for  domestic  use  has  a  20-gallon  tank 
and  the  water  is  heated  by  means  of  a  dual  immersion  heater  loaded 
to  3  kw.  and  provided  A\-ith  three  heat  regulation. 

A  few  minutes  after  SAvitching  on  a  smaU  quantity  of  hot  water 
can  be  obtained  and  the  full  supply  of  20  gallons  becomes  heated 
in  about  2|  hours.  If  desired  thermostatic  control  can  be  an-anged 
so  that  the  electrical  supply  is  "  cut  off  "'  or  ""  switched  on,'"  as  the 
temperature   of  the   water  falls  above  or  below  a  predetermined 


Fig.   11. — "  M.\GXET  "   Four  Unit  Type  of  Pedestal  Heater. 

A  development  of  the  hot  water  radiator  is  the  "  Magnet  "  gown 
and  towel  rail,  which  is  essentially  an  electrically  heated  system  of 
hot  water  pipes  made  up  into  the  form  of  a  towel  or  gown  rail. 
Electrically  heated  rails  of  this  type  oifer  many  advantages  over 
similar  appliances  heated  by  hot  water  drawn  from  a  central  tank. 
•No  piping  for  feed  water  purposes  is  necessary  and  tlie  temperature 
can  be  regulated  as  required  independently  of  hot  water  required  for 
other  domestic  purposes.     "  Magnet  "  rails  are  rust  proof  and  hold 


Fig.  13. — "  M.a.gxet  "  Hot  Water  Radiators 
Employed  in'  Heatixg  a  Cigar  Store. 


temperature.     The   chart  shown  in   Fig.    15   clearly  indicates   the 
performance  of  this  apparatus. 

Carron  Progress; 

Considerable  progress  has  been  made  by  the  Carron  CoirPAXY 
during  the  past  five  years  in  the  development  of  electric  cooking 
on  a  large  scale  for  canteens,  restaurants,  &c.  Owing  to  many  of 
these  installations  having  been  can-ied  out  in  connection  with  war 
work  it  has  not  been  possible  to  jmblish  details  or  photographs  of 
individual  installations.  In  addition  to  equipment  for  land  installa- 
tions, a  considerable  number  of  equipments  have  been  supplied  for 
marine  purposes  and  specially  designed  appliances  produced  to 
meet  the  special  conditions  entailed  in  marine  service.  A  typical 
Carron  canteen  equipment  is  shown  in  Fig.  16,  which  is  a  photograph 


y,(._  12.—"  Ma(;nkt"  Cahin  Type  Electric  Hot  Water  Raihatoh. 


I-^nj.  1").—"  Magnet"  Cabin  Type  Electric  Hot  Watek  Radiator. 
(Sectional  view.) 


but  a  few  i)ints  of  water,  wiiich  circulate  on  the  low  temperature 
gravity  ])rincii)le.  In  addition  to  drying  or  warming  towels,  airing 
or  warming  clothes,  &c.,  these  rails  can  be  employed  for  warming 
the  air  in  a  bathroom  and  reducing  the  conden.sing  action  of  cold 
air  on  the  steam  from  a  hot  bath. 

With  the  introdiu'tion  of  an  electrically  heated  hot  water  system 
for  domestic  purposes  in  the  form  of  the  "  Magnet  "  hot  water 
calorifer  the  range  of  •'  Magnet "'  appliances  for  lighting,  heating 
and  ookiue;  in  the  home  becomes  complete.     The  standard  size 


of  the  electric  kitchen  in  a  large  steel  works.  The  general  service 
table  Occupies  the  front  of  the  photo,  and  behind  this  is  a  com- 
l)inatioii  set  of  six  ovens  and  ranges.  On  the  left  end  of  this  set  are 
ti.xed  warming  and  carving  tables,  whilst  along  the  left-hand  wall 
can  be  seen  a  i)air  of  baking  ovens  and  vegetable  boilers. 

In  addition  to  what  may  l)e  termed  the  heavy  type  of  apparatus, 
this  firm  also  manufacture  a  complete  range  of  cooking  and  heating 
apparatus  for  domestic  i-equii-ements  from  the  humble  iron  or  kettle 
to  radiators,  hot  water  boilers  and  cookers.     The  choice  of  finishes 
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and  styles  in  the  new  patterns  of  elpctric  radiators  is  particularly 
wde,  and  this  firm  havt;  succeeded  in  producing  an  armour 
bright  finish  for  radiator  frames,  which  is  rust  proof.  The  range 
of  domestic  electric  cookers  has  been  added  to  l)y  the  addition 
of  a  small  cooker  suitable  for  small  houses  and  flats.  It  com- 
prises a  lagged  oven  12  in  cube  inside  measurement  and  heated 
by  a  bottom  element,  and  an  open  coil  top  element.  The  top 
element  is  also  intended  for  use  as  a  grill  and  toaster.  Above 
the   ovpn  is  mounted  a  small   hot  closet   for  warming  plates,   &c.. 


water  can  l^  boiieo  in  14  minutes  and  two  pints  in  eight^minutes. 
A  similar  piece  of  ajiparatus  Is  made  in  the  form  of  quick  boiling 
hot  water  jug,  this  being  offered  in  plain  block  tin  or^nickel  plated 
finish. 

A  "  Tricity  "  Office  Radi.atob. 

In  the  larger  offices  some  form  of  local  heating  is  often  desirable, 

because  therf*  arf^  positions  where  a  desk  Is  some  distance  from  a 

main  radiator  or  heat  source.     Also  floor  draughts  an  lwindow.s|are  a 

frequent  source   of  inconvenienc-e   in  cold   weather  ([The   radiator 


i  IHOUR       It  2  3  ♦  5  6  '  8 

Fig.  15, — Pekfokmance  Curves  of  the  "  Magnet  "  Hot  Water  Calorffee    for    Domestic    Purposes, 


and  a  hob  plate  above  with  central  element  comjiletes  the  equip- 
ment, with  the  exception  of  the  usual  shelves,  drip  tin,  &c.,  and  a 
teak-wood  switchboard  comprising  rotary  switches,  fuses,  and  an 
indicating  lamp  connected  across  the  main  terminals.  fc^ 


i().— A  Typical  Carron  Canteen   E^'i  u.-ml,  i   k.  a  Large 
Steel  Works. 


"  B.  &  K."  Appar.atus. 
The  Bkompton  &  Kensington  Accessories  Company,  Ltd. 
were  one  of  the  early  pioneers  in  connection  with  electric  cooking' 
and  it  is  therefore  only  to  be  expected  that  their  range  of  apparatus 
offers  a  wide  selection  and  provides  for  ecpiippinti-  installations  of 
the  largest  size.  Much  of  this  Hrm's  apparatus  has  been  illustrated 
and  described  in  our  columns  from  time  to  time.  In  the  domestic 
section  their  Model  '•  C  "  cooking  range  is  a  self-contained  unit 
suitable  for  a  family  of  8  to  12  i)ersons,  and  thei-e  are  in  addition 
smaller  ovens  which  can  be  used  in  conjunction  Mith  a  small  gi-ill 
or  a  small  hot-plate  range,  forming  an  equii)ment  that  can  be  used 
on  the  kitchen  table  and  providing  sufficient  cooking  facilities  for  a 
small  family.  For  quick  boiling  purposes  a  kitchen  kettle  has  been 
designed.  It  is  made  of  heavy  block  tin  and  fitted  with  a  replace- 
able immersion  heater  element,  loaded  to   ]  kw.     Four  pints   of 


illustrated  in  Fig.  17,  manufactured  by  the  British  Electric 
Transformer  Company,  Ltd.,  offers  a  verj-  suitable  means  of 
obtaining  local  heating.  It  essentially  consists  of  a  radiant  heater 
bar,  consuming  500  watts,  mounted  on  sheet  metal  deflector  plate. 


Fk;.  i: 


Tricity"  Office  Radiator. 


the  apparatus  being  screwed  .to  the  wall  or  skirting  by  means  of  lugs* 
So  used,  it  tend?  u  warm  the  air  entering  in  the  form  of  a  floor 
draught,  or  alternatively  woidd  serve  a  similar  purpose  when 
.  mounted  under  a  window. 
A  Radiator  Hot  Plate. 
In  connection  with  their 
'■  Electro-vapour  Radiator  " 
Avhich  w  s  recently  described  in 
these  columns.  Messi-s.  Benham 
&  Sons,  Ltd.,  have  manufac- 
tured an  ingenious  device  for 
attaching  thereto  in  the  form  of 
a  hot-])late  suitable  for  use  in 
keeping  food  or  hot  liquids  warm. 
In  Fig.  18  the  hot-plate  is  shown 
fitted  to  a  radiator  and  in  use  for 
maintaining  the  heat  in  a  glass  of 
hot  cocoa.  The  glass  dome  is  not 
supplied  with  the  hot-plate  at 
tachnient.  This  apparatus  can 
be  fitted  to  any  radiator  with 
water,  steam  or  electro-vapour, 
and  adds  no  additional  cost  to 
the  running  of  the  radiator.  Ir 
desii-ed  these  plates  can  be  sup 
plied  fitted  with  an  electric 
superheater,  so  that  they  can  be 

used  whether  the  radiator  is  on  y^^^  ^^..j,^  KLEciKo-VArocK  Radi- 
os off.  ATOR  Fitted  with  a  Hot  Plate. 
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Belling  Conversion  Immersion  Heater. 
On  many  occasions  contractors  and  supply  authorities  have  been 
asked  by  consumers  to  convert  an  existing  spirit  kettle  or  urn,  &c., 
into  ari  electrically  heated  appliance.  To  meet  this  demand 
Messrs.  Belling  &  Company  have  prepared  an  immersion  heater 
(Fig.  19).  The  heater  consists  of  two  tinned  copper  blades,  each 
containing  an  element,  and  fitted  into  a  brass  terminal  box.       The 


Fig.  19. — Belling  Immersion  Heater 

FOR    USE   WITH    Or^IXARY    UtENSILS. 


apparatus  is  supplied  tinned  and  with   packing  ring   and  screwed 
gland  ready  for  sweating  into  the  utensil. 

Filbar  Improvements. 
The  Filbar  Electric  Heater,  Ltd.,  have  now  removed  to  46, 
Berwick-street,  W.l,  and  we  are  informed  that,  whilst  their  Filbar 
boiler  remains  substantially  the  same  as  described  in  our  issues  of 
December  19,  1919.  and  February  13,  1920,  it  has  been  improved 
in  one  or  two  details.  In  the  first  j^lace,  the  elements  have  been 
made  interchangeable,  thus  facilitating  the  replacement  of  worn  out 
sets.  The  design  of  the  automatic  circuit-breaker  attached  to  this 
apparatus  has  also  been  altered.  In  the  new  breaker  a  pin  is 
attached  to  a  plunger  arm  on  which  are  mounted  movable  contacts  ; 
the  jjlunger  works  in  an  inclined  slot,  so  that  when  the  circuit  is 
made  the  plunger  and  contacts  take  a  rotary  movement  upwards, 
and  vice  versa  when  the  circuit  is  broken.  This  results  in  reducing 
the  effect  of  the  arc  on  breaking  the  circuit,  thereby  keeping  the 
contacts  cooler  and  increasing  their  life.  Also  a  shorter  coil  can  be 
used  without  reducing  the  effectiveness  of  the  breaker. 

Ytjle  Apparatus. 
The  Yule  Electric  Company  commenced  to  supply  electric  fires 
at  the  end  of  1919,  and  during  the  ensuing  months  they  have  added 


Fiu.  '20. — .\  S    KKT  Mktai,  l-K.W.  FntE  BY  ti^.e 
Yi'le  Electric  Comi-anv. 


a  numixM-  of  designs  in  the  form  of  small  grills,  kettles,  &c.  TluMr 
oi)en  tyi)e  of  ejemcMit,  as  used  in  all  \'ule  cooking  appliances  and  the 
smaller  fires,  is  foi-med  of  a  radiant  sjjjral  supported  on  a  number  of 
spiral  insulators  held  in  position  by  a  framework  of  pressed  steel. 
Allowance  is  madi>  for  expansion  and  contraction,  and  it  is  claimed 
that  the  porcelain  supports  are  not  strained  or  affected  l)v  changes 
of  temperature.  The  "  Troy  "  fire  is  illustrated  in  Fig.  20.  and  has 
open-type  elements  mounted  in  a  slieet  metal  frame,  supported  on 
four  feet.  At  the  base  and  in  front  of  tl.o  elements  is  mounted  a 
polished  reflector  ])late  in  the  nature  of  a  trivet,  which  gives  a 
■cheerful  effect  to  the  fire,  and  serv(>s  a  useful  purpo.se  as  well.     The 


consumption  is  1  kw.  A  small  grill  is  illustrated  in  Fig.  21.  It 
is  of  sheet  metal  construction  finished  stove  black.  One  element 
of  the  radiant  type  is  employed  w  hich  ac-ts  both  as  a  gi-ill  and  hot- 
plate element,  heat  control  being  obtained  by  means  of  rotary  switch. 
The  consumption  on  full  heat  is  1  kw. 

A  particular  feature  of  this  firm's  acti\'ities  is  the  manufacture  of 
small  fires,  kettles,  hot  plates,  &c.,  for  use  in  conjunction  with  the 
smaller  country  house  lighting  plants  generating  at  a  pressure  of 
from  .30  to  .50  volts.  With  the  gro\nng  demand  for  plant  of  this  ty^e 
there  will  undoubtedly  be  an  increasing  need  for  appliances  suitable 
for  use  in  connection  therewith,  and  it  is  pleasing  to  see  that  this  firm 
has  realised  the  possibilities  that  lie  in  this  direction. 


Fig.  21. — A  Small  Grill  male  by  TiiE  Yule  Electric  Company. 


Touch-button  House. 
Thejcoraplete  installation  of  heating,  cooking  and  labour-sa^nng 
devices  to  be  seen  in  operation  at  Touch-button  House,  the  head- 
quarters of  Berry's  Electric,  Ltd.,  were  recently  described  in  a 
special  article.  The  Magical  Fire  made  b}-  this  firm,  and  intended 
for  use  in  connection  with  their  "  Colec  ""  system  of  heating,  has  been 
installed  in  the  houses  of  a  large  number  of  distinguished  persons, 
and  also  in  connection  with  heating  the  saloons  of  certain  passenger 
liners, 

"  Destro  "  Alujunium  Self-cont.uned  Utensils. 

Messrs.  Strode  &  Company  have  manufactured  a  series  of  self- 
contained  kettles,  sauce  pans,  frying  pans,  milk  boilers,  <tc.,  which  are 
constructed  of  aluminium  and  provided  with  black  ebonised  handles. 
In  appearance  these  pieces  of  apparatus  are  particularly  neat  and 
pleasing,  and  the  aluminium  gives  the  jileasure  of  brightness  without 
the  trouble  of  polishing.  The  loading  ranges  from  500  to  7oO  watts, 
according  to  the  article  and  size  ;  but  suificient  loading  has  been 
provided  in  each  case  for  quick  operation.  The  3^  pint  kettle,  for 
instance,  is  loaded  to  700  watts,  and  boils  1  pint  of  water  in  six 
minutes,  3  pints  in  15  minutes.  In  addition  to  utensils,  the  range 
includes  a  large  rectangular  and  a  small  round  warming  plate. 

An  "  Xcel"  Fire. 
In  completion  of  the  range  of  "'  Xcel "'  domestic  appliances,  a 
radiant  heater  has  been  added  to  the  list  of  apparatus  sold  under  this 
brand  name  by  Messrs.  Drake  &  Gorham.  The  radiator 
has  a  cast-iron  frame,  supplied  finished  in  "  art  black ""  or 
'*  electro  bronze."  A  noteworthy  feature  of  the  internal  construction 
of  the  ••  Xcel  "  heater  is  that  all  connections  ai-e  rigid  and  loose 
wires  and  beaded  insulation  are  entii-ely  eliminated.  It  is  claimed 
that  the  elements  are  so  designed  that  exjiansion  due  to  heat  is 
automatically  taken  up  without  any  strain  IxMug  placed  on  the 
spiral  element,  and  that  adjacent  coils  of  the  spiral  air  jn-evented 
from  touching  one  another  and  from  taking  up  a  jx-rnuinent  sag. 
Further,  the  spirals  ai-e  so  supported  that  it  is  impossible  for  them 
to  iKX'ome  detached  from  the  supporting  frame.  A  wire  guard 
])rotects  the  elements  from  accidental  contact,  and  one  element  is 
diixntly  connected  across  the  main  in  compliance  with  the  I.E.E. 
rules.  A  trivet  is  sujiplied.  and  can  lie  fitted  either  to  the  top  or 
bottom  of  the  front  of  the  fiif.     The  loading  is  2  kw. 

Remarkable  Arora  Fbooress. 
That  suitaliility  and  quality  of  the  product  considerably  affect 
the  demand  for  tliat  product  is  adequately  evidenced  by  the  progress 
which  has  Ihhmi  nuide  by  the  Arora  Company  in  the  comparatively 
slunt  time  of  five  yeai-s.  The  business  was  founded  in  May.  1915, 
by  Mr.  F.  S.  (irogan.  in  conjutiction  with  the  firm  of  Messenger  & 
Company.  Ltd..  a  firm  with  an  e.stablishcd  irputation  as  heating 
engineers  and  ironfounders.  In  the  fii-st  12  months  additional  tem- 
porary space  had  to  be  obtained,  and  in  DeeemlnM-.  1019.  it  became 
obvious  that  the  only  way  to  meet  progressive  demands  was  to  build 
a  new  wc^ks.     To-day  this  new  factory  is  practically  finished,  and 
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within  a  week  or  so  the  change  over  from  the  existing  temporary 
factory  will  ije  made.  The  new  Ituikling  consists  of  three  main 
hays  of  40  ft.  span,  giving  a  total  width  of  120  ft.,  the  length  of  each 
hay,  being  8.5  ft.  Ground  has  been  obtained  and  the  building  so 
designed  to  permit  a  still  further  extension  of  the.se  bays  to  be  made 
when  the  demand  warrants  it.  As  since  1916  the  sales  have  prac- 
tically doubled  in  invoice  value  each  year,  and  as  the  sales  for  1920 
to  the  end  of  August  already  equal  the  whole  of  1919,  it  is  quite 
probable  that  the  further  extensions  may  be  required  at  an  early 
date.  The  products  of  this  concern  comprise  both  heaters  and 
cookers  for  domestic  and  marine  purposes,  and  a  very  considerable 
proportion  of  the  outjiut  goes  abroad.  A  view  of  the  outside  of 
these  new  works  is  to  be  found  Jn  Fig.  22. 


frames,  which  swing  outwards  to  give  access  to  the  elements,  cam' 
shelves,  on  which  slide  grid  shelves  and  a  deflector  shelf.  The  two 
control  switches  are  mounted  with  a  pair  of  fu.ses  on  a  separate 
control  panel,  the  connecting  leads  Ijeing  carried  in  a  flexible 
metallic  tube. 

In  addition  to  the  above,  the  "  Arora  "  Company  have  also  been 
installing  a  number  of  marine  fires  of  the  type  illustrated  in  Fig.  24. 
The  majority  of  these  fires  consume  ')()()  watts  with  a  sin^'le  radiant 
elen  ent ;  but  larger  fires  having  two  .500-watt  elements  are  also 
made,  control  Ijeing  provided  by  means  of  two  tumbler  .switches. 
It  will  be  noticed  from  the  illustration  that  the  fire  has  a  sul^stantial 
cast-iron  frame  designed  for  wall  mounting,  and  that  a  heavy  wire 
guard  protects  the  elements.     A  special  terminal  box  is  provided. 


Fig.  22.— View  of  New  Akora  Factory 


A  New  Departure  in  Cooker  Design. 

The  latest  addition  to  the  Arora  family  of  cooking  appliances 
is  an  oven  which  possesses  many  new  control  features.  To  meet 
the  quite  natural  demand  of  the  housewife  for  an  oven  that  will 
quickly  attain  a  cooking  temperature,  the  maximum  loading  of  the 
oven  has  been  made  higher  than  usual,  being  4  kw.  when  all  elements 
are  working  on  high  heat.     With  this  loading  the  oven  can  be  brought 


Fiu.  23.— New  '•  Akora  "   Fike.     8..eet  Metvl   Frame,   Satin   and 
Brass  Fixisi',  2-2.5  k.w. 

to  a  coooking  temperature  in  eight  minutes.  The  position  of  the 
elements  is  designed  to  reflect  heat  from  the  sides  of  the  oven  and 
from  the  top  of  the  oven  down  on  to  the  food  to  be  cooked.  Four 
elements,  evenly  spaced,  are  mounted  at  the  top,  and  two  elements 
are  mounted  on  each  side  of  the  oven.  A  rotary  four-heat  switch 
controls  the  elements  at  the  top  and  a  similar  .switch  controls  the 
elements  at  the  side  of  the  oven. 

It  is  claimed  that  though  the  initial  load  of  this  oven  is  hi'di, 
the  average  working  load  is  less  than  with  cookers  which  employ  a 
lower  rating  at  high  heat.  The  position  of  the  top  elements  facili- 
tates browning  operations,  and  the  side  elements  are  so  mounted 
to  ensure  that  an  even  temperature  is  provided  in  all  parts  of  the 
oven.  The  exterior  of  the  oven  is  of  cast  iron  and  the  interior  is 
enamelled,  the  door  opening  measuring  20  in.   by   14i  in.     Swing 


designed  to  facilitate  speedy  connection  when  emploj-ing  armoured 
cables. 

A  new  domestic  fire  of  pleasing  design  is  shown  in  Fig  23.  The 
frame  is  of  sheet  metal  finished  in  satin  brass.  The  standard 
'■  Arora  "  fire  bare  are  employed,  each  consuming  750  watts,  giving 
a  total  loading  of  2-2.5  kw  We  understand  that  in  one  district 
alone  50  of  these  fires  were  sold  ^^•ithin  24  hours  of  the  first  sam- 
pie  being  exhibited. 


F'lG.  24. — ■■  Arora  "  Marine  Type  Fire. 

•■  SuNCO  '■  Electric  F^res. 
A  full  description  of  "  Sunco ""  fires  apjieared  in  our  issue  of 
November  28,  1919,  and  the  sales  during  the  last  sea.son  bore  adequate 
testimony  to  their  popularity.  For  tne  coming  season  half  a  dozen 
new  patterns  have  l)een  developed  by  the  SrN  Elei  t:?kal  Co.mpany, 
and  w'lW  be  oft'ered  in  a  wide  range  of  finishes  as  well  as  in  xitreous 
enamel  of  various  coloui-s.  In  addition,  an  entirely  new  ty'jie  has 
been  designed  in  the  form  of  an  electric  fire  for  building  into  a 
fireplace  as  a  permanent  fixtui-e.  The  elements  of  "  Sunco  "  tires 
ai-e  worked  at  a  temperature  which  yields  a  large  proportion  of  radiant 
heat.  The  bars  aiv  of  a  curved  formation,  which  radiates  the  heat 
over  a  wider  area  than  the  oi-dinary  flat  bar. 

Universal  Radiant  He.a.ter. 
We  are  advised  by  Messi-s.  L.  C-.  Hawkins  &  Company.  Ltd.,  that 
a  small  radiant  heater  has  been  added  to  the  alreadv  compi-ehensive 
range  of  appliances  sold  under  the  brand  name  of  "  rniversal." 
The  heater  consists  of  a  radiant  element  consuming  625  watts, 
mounted  in  the  centre  of  a  cone  shaped  ivfiector.  wliich  is  supported 
from  a  heavy  triangular  base.  The  position  of  the  i-efiector  can  be 
adjusted  to  any  desired  position. 

In  the  above  we  have  confined  oui-selves  as  far  as  possible  to  the 
description  of  novelties  There  are,  however,  on  the  market  well- 
tried  de-signs  of  both  heating  and  cooking  apparatus  which  will  do 
much  to  assist  iu  the  d->mestic  electric  development  which  is  coming 
in  the  near  fut  re. 
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New  Lighting  Appliances  and  Accessories. 


The  general  feature  in  lighting  appliances  during  the  past  twelve 
months  has  been  a  continuance  in  popularity  of  the  indirect  and  .semi- 
direct  systems.  This  is  largely  due  no  doubt  to  the  j^leasing  effect 
produced  by  these  methods  and  the  economy  obtained  by  using  high 
candle-power  gas- tilled  lamps.  Low  candle-power  gas-filled  lamps 
are  now  available,  so  that  such  lamps  can  be  used  for  domestic  light- 
ing in  conjunction  with  bowl  tyjie  reflectors  and  silk  shades.  Con- 
cealed shop  window  lighting  is  another  form  of  electrical  illumination 
for  ^\hich  there  is  an  increasing  demand,  and  certainly  shop  ^\indows 
so  illuminated  present  a  verv  pleasing  appearance  and  aid  the 
window  dressers"  task  owing  to  the  avoidance  of  shadows  and  the 
absence  of  interference  caused  by  pendants.  Below  we  describe 
a  new  form  of  pendant  fitting  for  fitting  for  domestic  use  A\dth  gas- 
filled  lamps,  a  new  concealed  shop  window  fitting  and  other  new  and 
interesting  apjiaratus. 

Period  Style  Lighting  Fittings. 

With  the  increasing  demand  for  electric  ligTiting  .sets  in  country 
houses  and  hotels  there  has  naturally  arisen  a  desire  to  maintain  as 
far  as  jiossible  the  "  old  time  "  style  of  furnishing,  which  is  charac- 
teristic of  the  country  house.  The  u.se  of  C.T.S.  or  armoured  wiring 
has  obviated  the  necessity  for  cutting  away  or  damaging  valuable 
old  oak  pannelling,  and  by  employing  suitably  designed  lighting 
fittings  an  harmonious  electric  lighting  installation  can  be  installed 
which  jaelds  modern  convenience  and  retains  the  right  "  old  time  " 


fitting  is  intended  for  mounting  at  the  top  of  the  A^-indow  along  the 
front  edge,  so  that  the  light  is  reflected  from  a  concealed  source, 
into  the  window  and  on  to  the  goods  displayed.  The  lampholders 
are  fixed  in  a  channel  trough  at  the  top  of  the  fitting,  special  attention 
having  been  given  to  j^roviding  adequate  ventilation  \\-ithin  this 
trough. 

A  similar  fitting,  but  with  a  larger  reflector,  has  been  designed  for 
studio  lighting  and  photographic  purposes. 

"  Moox.STONE  ■'  Glassware. 
■  ^Moonstone  '"  glassware  is  of  Canadian  origin,  and  has  been 
developed  with  a  view  to  providing  an  efficient  and  pleasing  means 
of  diffusing  light  in  connection  with  gas-filled  lamps.  The  shades 
are  mostly  made  up  in  the  form  of  boA\l  fittings  for  semi-direct 
lighting.  The  light  after  being  reflected  through  this  glassware  is  of 
a  white  hue,  very  nearly  approaching  daylight  in  character.  It  is 
claimed  by  the  makers  that  the  loss  of  light  by  absorption  is  very 
small.  '■  Moonstone  ""  glassware  is  handled  in  this  country  by 
Messrs.  Underwood  (Manchester),  Ltd. 

New  Holophane  Shades. 
The  Holophane  Company,  Ltd.,  has  prepared  a  number  of  the 
special  glass  shades  for  use  -Nnth  the  new  small  candle-power  gas- 
filled  lamps.  Special  shade?  have  also  been  produced  for  use  in  connec- 
tion OTth  concealed  lighting  for  shop  -wdndows.  Although,  thanks 
to  higher  eificiency  lamps,  lighting  has  become  more  economical  in 


^ 


i'i-i-    1. — Examples  or   G.E.C.  Artistic  Fittings. 


atmosphere.  A  very  interesting  display  of  old  English  lanterns  and 
electroliers  specially  designed  to  be  suitable  for  u-se  in  apartments 
of  ludor  and  Jacobean  styles  can  now  be  seen  in  the  showrooms  of 
the  (.eneral  Electric  Company,  Ltd.  Examples  are  shown  in  Figs. 
1  and  2.  ^ 

REii-LECTOK  Pendant  Shades. 

To  meet  tiie  undoubted  need  Avhieh  exi,sts  for  a  shaded  fitting  for 
use  with  the  smaller  candle-power  gas.fillc<l  lamps.  Messrs.  Strode 
&  Company  iiavc  designed  a  pendant  silk  sliado  fitting,  whicii  incor- 
porates  a  specially  shaped  dome  metal  reflector  fitted  ab.ne  the  silk 
curtain.  his  allo^^s  for  the  light  to  be  constantly  reflected  down- 
wards, and  the  <.,irtain  provides  the  required  shading  to  trive  de,)tli 
to  tlie  .surroundings.  The  resultant  illumination  is  a  combination  of 
diffused  and  directly  reflected  light,  which  results  in  a  soft  liLrht- 
ing  effect  without  any  glare.  A  similar  fitting  has  also  i)een 
designed  for  use  with  20  to  60  watt  vacuum  lamps,  the  only 
differenc-e  being  an  alteration  in  the  shape  of  the  dome  reflector 
occasioned  by  the  slightly  different  shape  of  the  lamp 

The  same  linn  have  also  designed  a  sjiop  windo^^•  reflector  for 
use  with  gas-filled  lamps. 

In  this  appliance  the  reflector  portion  is  of  aluminium,  and  the 


consumption  of  electricity,  there  is,  if  anything,  a  greater  need  for 
efficient  and  correct  shading  due  to  the  higher  intensity  of  modern 
light  sources.  With  holophane  shades  available  in  many  tyjies  for 
various  lighting  purpo.ses  there  is  really  no  excuse  for  inefficient 
shading,  or  for  the  pernicious  practice  of  using  unshaded  high  candle- 
power  lamps. 

PROP.iOANDA. 

We  have  received  from  the  Electric  Lamp  Manufacturers' 
Association  a  copy  of  a  booklet,  with  a  coloured  cover,  on  which 
are  printed  the  words  "  Come  In."  This  booklet,  we  understand, 
is  being  .'^ent  to  supply  authorities  and  contractors  for  distribution 
to  jMosjHM'tive  users  of  electric  light.  The  booklet  is  attractively 
printed  and  illustrated,  and  the  story  portion  deals  with  a  tour 
through  a  modern  electrically  lighted  home,  due  advantage  being 
taken  of  each  opportunity  to  drive  home  the  advantages  of  electricity 
as  an  illuminant. 

Other  electrical  aj)i)liances.  such  as  the  iron,  radiator,  vacuum 
cleaner.  &c..  aix^  mentioned.  We  may  be  iM?rmitted  a  criticism  of 
one  or  two  points  in  this  production. 

Whilst,  undoubtedly,  electric  light  is  a  convenience  in  the  coal 
cellar,  we  think  that  the  illustration  of  the  coal  cellar  might  have  l>een 
left  out  or  it  could  have  been  termed  a  wine  or  store  cellar,  ami 
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the  idea  of  the  all-electric  home  helped  therein-.  Also  on  the  front 
cover  a  gentleman  is  shown  opening  the  door  of  the  house,  the  said 
gentleman  l)eing  in  evening  dress.  Is  it  necessary  always  to  indicate 
an  elaborate  home  and  evening  dress  in  connection  with  electric 
lighting?  To-day  electric  lighting  is  within  the  reach  of  a  large 
public  who  do  not  dress  for  dinner,  and  would  not  if  they  could, 
and  who  do  not  live  midst  marble  halls  and  palms.  Why  not, 
therefore,  describe  and  illustrate  a  home  and  jjeople  similar  to  the 
home  in  which  the  majorit)'  of  the  recipients  of  a  booklet  live  ? 
This  aid  to  selling  by  manufacturers  and  manufacturers'  associations 
is  certainly  welcome,  but  as  the  booklet  descriljes  no  particular 
lamj) — that  is  it  is  combined  effort  of  the  Lamp  Makers"  Association 
— could  it  not  have  been  just  as  well  produced  under  the  auspices 
of  the  E.D.A.,  as  this  is  the  purpose  for  which  that  body  was 
formed  ? 

New  Batteky  Chargers. 

Many  motor  owners  prefer  to  charge  their  own  accumulators,  but 
in  many  instances  this  desire  has  had  to  be  denied  because  of  the 
cost  entailed  in  rectifying  alternating  current  for  this  purpose. 
The  "Tungar"  Rectifier  made  by  the  British  Thomson-Houstox 
CojiPAXY,  Ltd.,  considerably  reduces  the.  expense  and  trouble 
entailed  in  rectifying  alternating  current  supply.  It  is  a  compact 
and  self-contained  apparatus  which  l)Oth  rectifies  the  supply  and 
transforms  it  down  to  the  required  voltage  for  charging  purposes. 
The  essential  parts  comprise  a  bulb  which  acts  as  the  rectifier  in  a 


Fio.  2. — Another  Example  of  G.E.C.  Fittixg 

similar  way  to  the  thermionic  valve,  an  auto  transformer,  a  reactance, 
and  an  enclosing  case  for  the  whole  set  together  with  a  pair  of  connect- 
ing leads.  By  connecting  this  portable  set  to  any  lampholder  battery 
charging  can  be  commenced.  In  addition  to  charging  this  apparatus 
can  be  used  for  the  direct  operation  of  various  lo\\-  voltage  direct 
ciu-rent  appliances  in  places  where  only  alternating  ciurent  supplv 
is  available.  It  should  be  noted  that  the  i-ectifier  acts  as  a  check 
valve,  and  therefore  it  is  not  possible,  when  the  rectifier  is  used  for 
battery  charging,  for  the  cells  to  discharge  back  through  the  rectifier. 
The  normal  alternating  current  voltages  for  which  these  charging 
sets  an>  supplied  to  operate  is  1 10  or  220  volts,  and  the  rectifiers  are 
made  for  various  periodicities  from  25  to  60  cycles. 

The  "  Dainty  "'  Suction  Cleaner. 

The  main  point  of  difference  between  the  "  Dainty "  cleaner 
supplied  by  Messrs.  Dalton,  Downes  &  Company,  of  Manchester, 
and  the  ordinary  type  of  cleaner,  is  the  position  of  the  dust  container. 
In  this  cleaner  the  container  is  fixed  between  the  nozzle  and  the 
mechanism,  the  advantages  claimed  for  this  arrangement  being  the 
prevention  of  dust  and  hard  articles  like  pins,  &c..  from  getting  into 
and  damaging  the  moving  mechanism.  Further,  there  is  no  dustbag, 
which  is  hable  to  be  torn  or  caught  in  articles  of  fm-niture.  The 
motor  is  designed  to  run  on  either  alternating  ciHTCnt  or  dii-ect 
cun-ent  supply,  unless  the  periodicity  of  the  alternating  current 
supply  exceeds  50  cycles,  when  a  special  machine  has  to  be  ordered. 


The  machine  i.s  easily  carried  from  room  to  ro<jm  an  it  weighs  only 
7  1b.  It  is  supplied  complete  with  ordinary  nozzle  for  carpets,  &c', 
upholstery  nozzle,  brush  nfjzzle,  flexible  cf/rd  and  a'iapter  for  connec- 
tion to  a  lamp  holder      The  machine  in  guarant«-^d  for  12  months. 

Ax  Adji'stable  Readi-vg  Lamp. 
We  may  also  mention  an  adjastable  reading;  lamp  .supplied 
by  Messrs.  Drake  &  Gokham,  Ltd.  It  e8.sential!y  con.sLst«  of  a 
parabolic  reflector  mounted  on  a  movable  arm,  and  around  the  edge 
of  this  reflector  moves  a  .second  focussing  reflector  for  the  purjKjne  of 
deflecting  the  light  to  any  desired  position.  The  base  of  the  lamp  Ls 
heavily  weighted  to  provide  the  required  stability.  .Such  a  fitting 
serves  a  numl)er  of  aseful  purposes,  such  a.s  a  reading  lamp,  piano 
light,  desk  lamp,  &c. 


Hart  Snap  Switches. 


The  Hart  &  Hejfeman  Mfg.  Company,  of  Hartford,  Conn.,  are  well 
known  in  the  United  States  as  the  makei-s  of  the  "  H  J:  H  "'  Hart  switches, 
and  the  General  Electric  Company,  Ltd.  (07,  Queen  Victoria-street,  E.C.4) 
who  are  sole  selling  agents  in  this  country,  have  recently  Issued  a  cata- 
logue which  gives  illustrated  jjarticulars  of  the  design  and  coiL-st ruction 
of  these  switches.  Improved  practice  in  electric  light  switching  has 
led  to  the  introduction  of  many  tvjies  hitherto  little  known,  and  the 
rotary  switch,  which  has  proved  satisfactory-,  is  gaining  in  favour.  The 
H.  &  H.  Company  has  been  manufacturing  switches  for  27  years,  and 


Fig.   I. 


their  products  have  acquired  a  good  reputation  for  sound  const  nut  ion 
and  design.  Though  the  catalogue  gives  details  uncluding  capacity, 
dimensions  and  prices)  of  a  wide  range  of  types,  the  list  is  not  exhaustive, 
and  particulars  of  switches  for  conditions  other  than  those  given  will 
be  supplied  on  application.  Commencing  with  a  general  specification 
of   standard   switches,    infoiiuation   is   given  concerning   a   varietv  of 


Fig.  3. 


2oO-volt  and  (UlO-volt  surface  switches,  flush  rotary,  push  button  and 
door  switches.  »!i:c.,  with  diagrams  of  connections.  Si)ecial  attention  is 
devoted  to  heater  switches  suitable  for  use  on  heating  cip?uits  owing  to 
the  rapidity  of  the  "  make  "  and  "  break  "  movement,  and  their  rvliable 
mechanism  ;  theiv  are  also  several  forms  of  electrolier  and  Continental 
type  of  switches.  The  latter  have  been  developed  to  meet  the  demand 
for  inexpensive  switches  for  use  in  countries  previously  employing 
German  types.  The  tii-st  illustration  shows  a  rotary  double-pole  standard 
switch,  whose  capacity  at  250  volts  is  20  anipeivs.  Fig.  3  is  a  standard 
push  button  flush  switch,  with  a  capacity  of  10  amperes  at  12o  volts 
and  5  am))ei¥s  at  250  volts.  These  switches  have  a  quiet  easy  action, 
and  will  bear  constant  use.  The  blades  and  contiwt  jaws  are  made 
with  caiv,  and  from  the  same  material  as  the  rotary  switches.  The 
working  parts  are  cjvse  haixlened  and  the  insulation  is  ample.  The  move- 
mer.t  is  separated  from  the  cross-bar.  rendering  the  switch  from  "  earth." 
A  fibre  cover  protects  the  interior  from  dust  ;  the  oivratiug  buttons  are 
of  rubber  composition,  one  Uing  fitted  with  a  i>earl  centre  to  indicate 
the  ■■  on  "  position.  Fig.  2  is  an  illusti-ation  of  a  push  button  electrolier 
switch.  With  this  type  all  switching  "  on  "  is  doue  by  the  pearl  button 
and  the  bla<^k  button  switches  off,  the  buttons  being  operated  alternately. 
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Municipal  Tramways  Association. 


The  nineteenth  annual  conference  of  the  Municipal  Tramways 
Conferejice  was  held  in  Cardiff  on  September  15,  16  and  17,  under 
the  presidency  of  Sir  John  Courtis,  chairman  of  the  Cardiff  Cor- 
poration Tramways  Committee. 

An  official  welcome  was  given  to  the  delegates  and  the  ladies 
accompanying  them,  by  the  Lord  Mayor  of  Cardiff  (Councillor 
G,  Fosdike),  who  referred  to  the  recent  strike  of  employees  of  the 
Tramways  and  other  Cardiff  Corporation  Departments,  but  said 
he  was  full  of  optimism  for  the  future,  if  both  sides  sat  down  with  a 
single  aim  to  arrive  at  an  honest  and  fair  decision. 

The  President,  having  thanked  the  Mayor  for  his  welcome,  then 
delivered  his  address,  \\hich  we  give  below  in  abstract. 

Presidential    Address. 

By  SIR    JOHN    W.    COURTIS. 

(Chairman  of  the  Cardiff  Tramways  Committee.) 

Within  the  past  half-century  £79,000,000  have  been  expended  in 
this  country  in  tramways  construction  and  development.  Of  that 
sum  £54,000,000  have  been  incurred  by  local  authorities.  Since 
1878  the  length  of  the  route  open  for  public  traffic  in  the  United 
Kingdom  has  increased  from  269  miles  to  2,728  miles  in  1918-19. 
Of  the  last  named  distance  1,713  miles  were  owned  and  worked  by 
local  authorities,  and  146  miles  owned  by  local  authorities  were 
worked  by  companies.  The  mileage  worked  by  electric  traction 
was  2,660  or  97-5  per  cent,  of  the  total.  Compared  wdth  the  last 
completed  year  prior  to  the  war  (1913-14)  the  total  number  of  pas- 
sengers carried  has  risen  from  3,426,473,192  to  4,557,640,078  in 
1918-19,  an  increase  of  1,131,166,886,  or  33  per  cent.  In  the  same 
period  the  number  of  car-miles  run  has  decreased  from  354,379,672 
to  320,378,376,  with  the  result  that  the  average  numbers  of  passen- 
gers per  car-mile  is  now  14-2  as  compared  with  9-7  in  the  year  1913-14. 
The  number  of  journeys  per  head  of  the  estimated  civil  population 
works  out  at  108,  as  compared  with  74  in  the  year  1913-14  ;  whilst 
the  number  of  passengers  carried  per  mile  of  route  open  was  1,668,122, 
an  increase  of  400,387  or  31-6  per  cent,  on  the  pre-war  figure.  The 
number  of  local  authorities  who  have  obtained  powers  in  connection 
with  railless  trolley  undertakings  is  26,  and  of  these  only  seven 
actually  carried  passengers.  Of  the  total  five  companies  have  also 
obtained  powers,  of  which  only  one  was  operated  during  1918. 

The  progressive  conditions  under  which  we  live  demand  that  we 
shall  provide  ample  transport  facilities  for  enabling  the  great  indus- 
trial populations  of  our  towns  to  si^read  themselves  out  over  wider 
areas,  and  so  relieve  the  density  and  ovei crowding  of  populations 
within  relatively  small  districts.  Whatever  form  these  facilities 
may  take  can  be  decided  only  by  experience.  In  the  meantime 
tramways  hold  the  field  where  large  numbers  are  concerned.  What- 
ever form  of  road  transport  may  exist,  the  paramount  condition  must 
be  that  the  passenger  must  pay  for  his  passage.  The  accounts  of 
almost  all  our  undertakings  for  1919-20  have  brought  home  to  the 
community  the  sharp  reminder  that  we  have  been  selling  rides  at 
less  than  cost  price  during  the  past  year,  but  there  is  an  unreasoning 
op])Osition  to  any  increase  in  fares.  It  is  this  opposition  that  has 
been  the  greatest  stumbling  block  in  the  path  of  the  National 
Council  in  dealing  with  the  wages  question,  which  has  absorbed  most 
of  the  time  of  that  body  since  it  was  constitutcl  in  September,  1919. 
Limited  by  statute  in  our  charging  capacity,  and  opposed  by  ])ul)lic 
sentiment  to  increased  fares,  the  finances  of  the  industry  have  drifted 
into  a  state  of  difficulty,  and  of  some  danger  to  our  stability.  I  am 
sure  that  you  will  agree  with  me  that  our  first  and  foremost  duty 
to-day  is  to  enck-avour  to  awaken  the  ]>ublic  mind  to  the  absolute 
necessity  for  increased  revenue,  unless  indeed  we  must  abandon  our 
steward-ship,  drift  helplessly  along  into  jeopardy  and  chaos,  and 
stand  by  indifferent  to  the  arrested  ])rogress  of  the  industry  which 
is  our  special  care.  Hy  all  means  let  the  employees  have  adequate 
wager  for  their  services,  but  by  all  means  likewise  }ei  the  users  of 
tramways  recognise  th<>  resultant  demands  upon  then*. 

The  National  Industrial  Covmcils.  with  their  constituent  district 
councils,  are  a  new  and  distinctive  mstrument  in  the  commerieal 
life  of  the  nation.  Thcl r  early  caiver  and  progress  will  therefore  be 
watched  with  great  interest  and  conceriv.  To  these  07-ganlsations 
both  time  and  patience  must  be  granted  In  their  youth.  We  need 
not  be  sur]irlsed  if  they  encovuiter  some  diflieulty  in  the  field  of 
finance,  where  interests  clash  the  most.  They  exist,  not  only  for 
wages  questions,  but  to  promote  tlie  general  well-being  of  the  indus- 
try, and  if  a  tribunal  comi)Osed  of  representatives  of  the  entliv 
public  on  one  side,  and  a  section  of  the  public  engaged  in  operating 
this  mono])oly-se'viee  on  tlie  other,  can  hold  an  even  balance,  and 
find  solutions  of  their  diflieulties  by  common  agreement.as  a  result  of 
an  appeal  to  reason,  and  thereby  ])ut  an  (md  to  the  dislocation,  by 


strikes  and  conflicts,  of  a  necessary  service,  thej-  \\-ill  deserve  well 
of  the  community. 

The  outstanding  achievement  of  the  National  Council  is  the  pass- 
ing of  the  Tramway's  (Temporary  Increase  in  Charges)  Act,  1920, 
arising  out  of  an  investigation  of  the  Tramways  budgets  for  the 
current  year.  It  is  for  us  to  use  that  Act  to  the  extent  of  making 
tram\\ays  generally  self-supporting. 

The  question  of  the  rating  of  tramways  that  now  make  no  profit 
upon  pre-war  earnings  will,  I  hope,  be  considered  at  the  conference. 
The  burden  of  road  maintenance,  constanth-  added  to  by  reason  of 
heavy  commercial  vehicle  transport,  is  ripe  for  adjustment.  The 
appropriation  of  the  proceeds  from  the  taxation  of  mechanically- 
propelled  vehicles  is  one  that  has  occupied  the  attention  of  the 
Executive  Council  during  the  year.  The  claim  of  tramways  authori- 
ties to  share  in  the  yield  of  such  taxation  is  irresistible  in  these  days 
of  electric  traction.  It  is  our  bounden  duty  to  press  that  claim. 
Again,  the  question  of  rate-aid  from  tramways  must  be  considered. 
No  sanctioxi  to  Increase  fares  under  the  Act  of  1920  ^^^ll  be  granted 
for  the  purpose  of  producing  profits  to  be  applied  in  reduction  of 
direct  local  taxation.  The  obvious  corollary  is  that,  under  normal 
conditions,  no  money  must  be  taken  from  the  rates  to  subsidise 
tramways.     Self-support  should  be  the  watchword. 

Two  Papers  on  '"  Tramway  Fares  "'  were  then  read  by  Councillor 
HiGHAM  (Blackburn)  and  Mr.  P.  Priestly  (Liverpool),  of  which  we 
give  abstracts  below.     These  were  discussed  together. 

Tram^vays    Fares. 

By   COUNCILLOR    O.    HIGHAM. 

(Chairman  of  the  Blackburn  Corporation  Tramways  Committee). 

Postulate  that  tramway  undertakings  have  to  pay  their  way,  and 
not  be  a  burden  upon  the  rates,  then  a  proper  adjustment  of  fares 
to  meet  the  enormous  increa.ses  in  expenditure  is  essential.  Wages 
and  cost  of  materials  have  inci-eased  out  of  all  proportion  to  the 
fares  we  have  been  charging,  and,  unfortunately,  we  are  not  able 
to  hand  on  to  our  patrons  the  increases  in  the  cost  of  producing 
rides  (which  is  the  commodity  we  sell)  ^nth  the  same  facility  as  other 
industries. 

Riders  should  pay  for  their  rides,  and  Adth  that  end  in  view,  every 
Avithority  should  adjust  its  fai-es  to  keep  pace  vAth.  the  constantly 
increa.sing  cost  of  labour,  material,  and  money,  and  similarly  when 
the  process  is  reversed.  In  most  tOA\-ns  the  time  has  arrived  for  the 
abolition  of  the  penny  fare.  The  first  mile  of  your  tramways  from 
the  centre  of  the  system  is  in  general  the  distance  you  have  to 
depend  upon  most  to  make  the  undertaking  a  success,  and  if  the 
people  who  use  this  portion  are  to  escape  all  the  increases  in  cost, 
how  then  can  you  expect  to  get  the  necessary  revenue  out  of  those 
who  travel  the  longer  distances,  esjjecially  in  view  of  the  fact  that 
In  rush  times  you  are  most  liable  to  have  your  cars  crowded  with 
peimy  fai-es  to  the  exclusion  of  longer  distance  passengers? 

Then  there  are  "  workmen's  "  fares.  In  view  of  the  present 
position  should  these  be  continued  ?  It  will  be  generally  eon- 
ceded  that  a  "  workmans  "  fare  is  not  a  so-uid  economic  fare,  and 
])art  of  the  cost  of  carrying  such  ••  workmen  ""  must  therefore  be 
borne  by  someone  else.  This  is  not  a  rational  state  of  things.  When 
we  had  large  classes  of  workmen  receiving  miserably  low  wages, 
there  may  have  been  some  reason  for  subsidising  the  carrying  of 
tho,se  who  had  to  use  the  cai-s  to  get  to  their  work,  but  now,  if  the 
amount  of  w  ages  is  taken  into  consideration,  then  it  is  not  the  people 
who  go  to  work  IWore  8.0  a.m.  who  should  have  half-fares,  but 
those  who  go  to  their  daily  toil  at  8.30  or  9.0  a.m.  I  am  firmly  of 
opinion  that  there  should  be  no  subsidised  fares  for  any  class. 

Tramways    Fares. 

By    P.    PRIESTLY. 

(General  Manager  of  Liverpool  Corporation  Tramways!. 

The  general  (piestion  of  tram  fares  n^ay  lie  subdivided  into  : — 
(a)  fares  for  ordinary  passengers  :  (/>)  fares  for  workmen,  children's 
fares.  &c.  Consideration  should  also  be  given  to  the  question  of 
issuing  contracts,  transfei-s.  &c. 

It  is  clear  that  for  a  system  to  l>e  remunerative  the  fares  to  be 
charged  nuist  be  such  as  will  bring  in  sufficient  revenue  to  cover 
the  whole  of  the  costs.  The  scale  of  fares  charged  will  also  dei^end 
upon  the  density  of  the  population,  and  upon  how  often  the  residents 
can  l>e  induced  to  travel. 

Having  regard  to  the  present  high  operating  costs  passengers 
cannot  now  be  canied  anything  like  the  distance  for  the  same  fare 
as  in  1914.  The  best  method  is  to  take  a  central  point  of  the  tram- 
ways undcrtaklni;  as  the  town  terminus,  and  from  that  point  to 
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divide  the  system  into  mile  zones.  It  must  then  be  ascertained  at 
what  cost  a  passenger  can  be  carried  for  a  mile.  In  some  towns  this 
amount  has  been  foimd  to  be  Id.  per  mile,  whilst  other  towns  have 
had  to  make  a  minimum  charge  of  Ud.  per  mile.  Consideration 
should,  of  course,  be  given  to  the  best  traflic  point  nearest  to  the 
mile  distance,  so  that  in  some  cases  it  might  be  a  little  more,  or  a 
little  less  than  a  mile.  It  might  be  found  some  advantage 
to  charge  a  slightly  lower  fare  to  the  long-distance  pa.ssenger,  in 
which  case  the  first  zone  would  be  a  mile,  and  the  next  stages  could 
l«  slightly  increased  in  distance,  so  that  passengers  from  say  a  five 
mile  radius  would  be  able  to  travel  to  the  central  terminus  for,  say, 
a  4d.  fare. 

It  might  be  asked  why  the  longest  distance  passengers  should  be 
given  the  advantage  of  a  cheaper  ride.  The  area  served  by  the 
tramways  undertaking  will,  in  future,  have  to  be  extended,  as  towns 
are  bound  to  spread  out  over  wider  areas  in  the  future,  under  the 
Government  Housing  Scheme  of  twelve  houses  to  the  acre,  and  the 
passenger  who  travels  on  a  tramway  system  for  the  whole  of  the 
distance  should  be  given  some  advantage,  as  the  running  costs  per 
car  mile  are  less  as  the  car  reaches  the  less  thickl\'  populated  districts, 
when  there  are  fewer  stops,  and  the  speed  is  increased,  so  that  whilst 
the  standing  charges  remain  practically  the  same  per  passenger,  the 
running  costs  decrease  slightly,  making  the  total  charge  per  pas- 
senger slightly  less,  and  therefore  a  lower  fare  can  be  charged.  It 
will  also  be  recognised  that  these  outside  areas  serve  as  feeders  to 
the  main  tramway  system,  and,  in  course  of  time,  when  the  districts 
are  fully  developed,  become  amongst  the  best  paj-ing  portions. 
I  think  that  the  time  has  gone  by  when  consideration  should  be 
given  to  splitting  stages,  i.e.,  lid.,  2id.,  &c.,  fares,  as  these  give  rise 
to  considerable  difficulties  in  the  collection  of  fares  I  am  not 
generally  in  favour  of  overlapping  stages,  except  between  the  first 
and  second  Id.  stages,  which  do  not  extend  outside  the  City  area. 
These  overlapping  stages  often  encourage  the  business  people  to  use 
the  trams  wherever  they  may  be  going  within  the  business  area. 

I  am  entirely  against  the  principle  of  granting  special  privileges, 
such  as  workmen's  fares,  children's  fares,  &c.  Where  cheap  fares 
have  been  adopted,  the  passengers  usually  travel  during  the  rush 
hours  of  traffic,  and  it  is  entirely  wrong  in  principle  that  one  class  of 
passenger  should  have  cheap  fares  at  the  expense  of  the  other 
p£issengers. 

Contract  tickets  are  unworkable  on  a  tramway  system,  and  wher- 
ever these  privileges  have  been  introduced  they  have  been  in  general 
abused.  I  am  rather  in  favour  of  a  system  of  higher  fares  being 
charged  on  special  occasions,  such  as  race  meetings,  football  matches, 
&c.,  as  I  consider  that  a  large  number  of  the  people  attending  such 
meetings  are  strangers  to  the  town,  and  only  come  there  for  that 
special  purpose.  They  should,  therefore,  be  charged  higher  fares  in 
consideration  of  special  cars  having  to  be  provided  for  their  con- 
venience. I  consider  that,  if  it  were  practicable,  non-residents  should 
be  charged  a  higher  fare,  as  they  are  under  no  obligation  to  meet  any 
deficit  which  may  arise  from  the  operation  of  the  tramways  under- 
taking. I  am  entii-ely  against  the  adoption  of  the  transfer  system, 
which  is  difficult  to  work,  and,  even  when  put  into  operation,  has 
proved  to  be  untatisfactory. 


DISCUSSION. 

Aid.  Fred.  Smith  (Liverpool)  urged  that  the  ratepayers  were  entitled 
to  some  relief  of  rates  from  the  tramways  in  return  for  the  credit  they 
gave  upon  which  the  capital  required  for  constructing  the  tramways  was 
raised.  If  the  tramways  were  leased  to  a  private  company  a  rent  "would 
be  paid. 

Mr.  AV.  MrRK.vv  (Walthamstow)  was  doubtful  whether  the  abolition 
of  the  i)enny  fare  was  wise.  Hitherto  the  short-distance  passenger  had 
been  i)enalised,  and  the  long-distance  passenger  favoured,  and  the  real 
hope  was  to  increase  long-distance  fares,  and  charge  the  same  per  mile, 
no  matter  how  many  miles  were  travelled.  He  was  not  at  all  sure  tliat 
it  would  not  be  best  to  provide  trams  free,  like  the  library,  education  and 
recreation  grounds. 

Councillor  Naylor  (Liverpool)  differed  from  Aid.  Smith  as  regards 
contribution  to  rates,  and  thought  that  no  favour  siiould  be  shown  to  anv 
class  of  passenger. 

Mr.  C.  W.  HoLFORD,  replying  to  a  question  with  regard  to  chargint^ 
higher  fares  for  race  meetings,  football  matches,  &e.,  said  that  in  the^Bill 
which  recently  passed  through  Parliament,  there  was  a  clause  giving 
powers  to  charge  these  higher  fares,  but  such  ears  must  not  interfere  with 
the  ordinary  service  ;  they  must  be  extra  cars  run  for  the  i)articular 
l)urj)ose. 

-Air.  E.  S.  Raynbr  (Hull)  thought  that  too  little  consideration  was  often 
given  in  fixing  fares  to  the  frequency  of  the  service  and  the  carrying 
capacity  of  the  cars.  When  a  5t)-seater  car  carried  128  passengers  "thai 
was  a  very  profitable  service  at  pre-war  fares.  The  question  was  whether 
this  sort  of  thing  was  to  be  continued,  or  were  they  going  to  endeavour  to 
give  a  pre-war  standard  of  service.  He  favouretl  keeping  the  stages  as  at 
present,  and  increasing  the  fares  to  meet  the  additional  cost  of  running, 
and  it  was  up  to  tramway  managers  to  educate  the  public  to  this.  Tlie 
introduction  of  a  lid.  coin  would  be  a  good  thing,  because  he  believed 
there  would  be  less  objection  to  paying  lid.  in  one  coin  than  in  two. 


Mr.  J.  S.  D.  MoFFET  (Belfast)  said  the  traffic  m  B«.lfa-!t  ha/i  mcrea.<ied 
in  spite  of  the  higher  fares. 

Mr.  J.  B.  H.\.MiLTo.v  (Leeds)  said  it  was  very  difficult  to  »ay  what  a  fare 
should  be,  l^ecause  costs  were  continually  rising,  and  they  had  to  det^^r- 
mine  whether  a  position  of  stability  had  fjeen  rearhed  in  re^ianl  to  costs 
which  justified  them  in  fixing  a  fare  which  would  require  little,  if  any, 
alteration,  '^'hanges  in  fares  were  most  un.settling  to  the  public.  The 
subject  called  for  a  scientifir-  examination  of  what  the  cnt-i  would  be 
based  upon  the  sjK-cific  characteristics  of  the  traffic  in  varioa-*  i>lace8. 

Aid.  Sqitres  (L.C.C.)  said  the  public  must  expect  to  pay  the  cost  of 
whi  t  it  received.  He  did  not  agree  with  the  cheap  midday  fare  on  the 
L.C.C.  system. 

Councillor  Tirxer  (Belfast)  spoke  strongly  against  giving  cheap  fares 
to  workmen.  No  class  should  be  subsidised.  Workmen's  fares  meant 
cheap  cars  at  the  rush  hours,  when  they  could  be  lea«jt  afforded  by  the 
undertaking. 

At  the  conclusion  of  the  raeetiiig  luncheon  was  taken  in  the  City 
Hall,  at  the  invitation  of  the  chairman  and  members  of  the  Cardiff 
Corporation  Tramways  Committee 

The  discussion  on  the  two  Papers  on  Tramways  Fares  was  con- 
tinued in  the  afternoon. 

Mr.  H.  MozLEV  (Burnley)  called  attention  to  the  loss  occasioned  by 
fares  missed.  This  loss  had  been  avoided  at  Burnley  by  the  conductor 
collecting  the  tickets. 

Mr.  H.  P.  Stokes  (Plymouth)  reminded  the  Conference  that  there  had 
been  a  great  increase  in  traffic  since  the  war,  and  more  iieoj»le  were 
carried  standing  than  was  previously  the  case,  therefore  to  that  extent, 
the  increased  cost  of  operation  had  been  offset. 

Mr.  J.  Barnard  (Bolton)  believed  Boltcjn  was  the  only  town  that  had 
not  changed  its  pre-war  fares,  nor  lengthened  nor  shortenetl  the  fare 
stages,  and  in  spite  of  that  they  contributed  £1.5,500  to  the  rates  last  year, 
and  set  aside  2id.  per  car-mile  fo-  depreciation. 
{To  be  concluded.) 


The  Machine  Tool  Exhibition. 

(Concluded  from  pa/je  3.3.3.) 
Some  "  Xavy  "  Equipments. 
The  Electrical  Apparatus  Company,  Ltd.,  of  Vauxhall  Works, 
South  Lambeth-road,  London,  have  an  interesting  exhibit  of  direct- 
cvirrent  control  gear  (automatic  and  hand  operated),  alternating- 
current  control  gear  and  alternating-current  switchgear.  suitable  for 
use  in  conjunction  with  motor  driven  machine  tools,  the  various  gear 
being  manufactui-ed  by  themselves  and  their  associated  company. 
Messrs.    Bray,   Markham   &    Reiss.     A  slow   motion   de\ice  on  a 
15  H.p.  200  volt  starter  with  no- volt  and  overload  releases  is  worthy 
of  special  mention.     It  is  obtained  by  a  pawl  earned  on  the  starter 
lever,  moving  on  a  guide  way,  and  pro\-ided  with  alternate  camming 
and  ari'csting  shouldei-s.     The  starter  allows  of  a   qiuck  forward 
movement,  but  provides  a  dead  stop  on  the  centre  of  each  segment, 
so  that  it  is  impossible  to  start  the  motor  up  tpo  quickly.     The  back- 
ward movement,  however,  is  not  impeded.     A  series  relay  starter 
is  a  new  aixl  ingenious  form  of  automatic  starter,  so  designed  that 
the  rate  at  which  the  i-esistance  is  cut  out  is  dependent  on  the  rate  of 
acceleration  of  the  m<  tor.     It  consists  of  an  electromagnetic  mascer 
device,  which  controls  the  ojjeration  of  a  number  of  contactors  in 
such  a  manner  that  they  can  only  close  in  correct  sequence,  and  cut 
out  the  starting  i-esistance  step  by  step.     By  the  provision  of  a 
specially  designed  pendular  movement  on  the  master  switch.  howe\-er, 
it  is  impossible  for  any  step  of   the  new  resistance  to   l>e  cut  out 
in  less  than  a  predetermined  period,  which  is  sufficient  to  preclude 
any  possibility  of  damage  to  the  motor  it  controls.     The  "■  Xavy  " 
tvix"  control  gear  shown  is  a  compromise  between  the  fac^  plate  and 
the  drum-type  starters,  the  aim  bciug  to  embody  the  good  jwints  of 
both  types.     The  featui-es  of  the  face  plate  tyjx\  it  is  claimed,  are 
cheapness,  compactness  and  simplicity  (no-volt  ivlease)  ;   and  of  the 
drum  tyj)e — star  wheel  action,  magnetic  blow-out,  niica  construction, 
ease  of  i-epair  or  i-eplacement  of  tingers  ind  i-enewable  tips.     The 
contacts  of  this  tyix»  of  starter  consist  of  hard  drawn  copj)er  tubes 
mounted  on  pillai-s.     The  starting  or  resistance  contacts  ai^e  free  to 
i-evolve  on  these  pillai-s.  and  ai-e  prevented  from  coming  off  by  mean? 
of  si)lit  pins.     The  contact  lietween  the  line  segment  and  the  resis- 
tance contacts  is  made  by  four  controller-tyix*  tingers  titf'd  with 
i-enewable  semi-circular  tip  of  hard  drawn  copper,  two  bearing  on  the 
segment,  and  two  on  the  cop|)er  tul>es,  so  that  thei-e  is  no  danger  at 
any  time  of  bi-eaking  contact.    The  shajx*  of  the  finger  tipand con- 
tacts give  a  star  wheel  action,  rendering  a  glass  window  unnecessary. 
There  ai-e  two  no-volt    "  hold-on  "  coils,  one  of  which  surrounds  the 
hub  of  the  switch,  and  the  other  is  mounted  on  a  pillar  attached 
to  the  base  casting,  which  also  forms  a  stop  on  the  "  full  on  "  jx^Jsition. 
B.T  -H.  control  is  to  be  seen  on  several  of  the  machine  tools  in 
operation,  and  although  the  British  THOMSox-HorsTOX  Compaxy: 
does   not  exhibit   officially — they   have   no  stand — some  reference 
may  be  made  to  their  apparatus,  which  is  the  standard  for  starting 
anci    controlling    stationarv    direct-current    motors      This    motor- 
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control  panel  carries  a  starting  rheostat  and  a  switch  fuse,  the  whole 
apparatus  on  a  sheet  steel  base  being  designed  to  complj-  with  the 
Home  Office  rules  for  the  use  of  electricity  in  factories.  There  are 
no  exposed  live  parts,  and  neither  the  starter  nor  the  switch  can  be 
left  in  partial  contact.  These  standard  jianels  are  designed  for 
capacities  from  10  to  40  h.p.,  and  for  voltages  from  100  to  550.  In 
conjunction  with  these  panels  an  automatic  starting  rheostat  has 
been  designed  to  ojierate  as  an  accelerating  unit,  and  is  an  auto- 
matic device  capable  of  giving  full  protection  to  motors.  A  feature 
of  the  starter  is  its  current  limit  system  of  acceleration,  which  auto- 
matically gauges  the  load,  thus  ensuring  that  the  motor  controlled  is 
started  in  the  shortest  possible  time  compatible  with  safety.  These 
starters  are  suitable  for  three  methods  of  control — viz.,  line  switch 
control,  pilot  switch  control  and  push  button  control. 

Thermometer  Equipments. 

Included  in  the  comprehensive  display  which  one  would  associate 
with  the  Cambridge  &  Paul  Instrument  Company,  Ltd.,  of  Gros- 
venor-place,  London,  S.W.  1,  are  several  interesting  instruments. 
These  include  the  electrical  CO.^  recorders,  devised  by  Dr.  G.  A. 
Shakespear  and  described  in  our  issue  of  January  16,  1920.  Another 
interesting  new  instrument  exhibited  on  this  stand  is  a  totally- 
enclosed  indicator  and  switchboard  for  use  with  the  firm's  electrical 
distance  thermometers.  This  indicator  is  made  for  12,  24,  34,  70  or 
105  points.  It  is  enclosed  in  a  dust  and  fume  pvooi  metal  case,  and 
wa:s  originally  designed  for  use  on  board  ship,  but  may  be  equally 
well  employed  in  damp  or  dirty  situations  on  land.  The  indicator  and 
switchboard  have  now  been  combined  in  one  compact  instrument. 
All  the  connections  are  made  inside  the  case,  so  that  there  are  no 
external  terminals.  The  switchboard,  arranged  for  the  number  of 
thermometers  mentioned  above,  is  brought  into  connection  with 
them  by  moving  the  switch  into  the  corresponding  position.  '"  Off  " 
and  "  Test  ""  positions  are  provided. 

"  Labour-aiding  Devices." 
■'  Labour-aiding  devices  "  is  the  slogan  of  Irwin  &  Jones,  Ltd., 
London  House,  New  London-street,  E.G.,  and  among  them  we  find 
the  Hunt  storage  battery  industrial  truck.  The  Hunt  truck  is 
made  in  three  types,  each  capable  of  carrying  two  tons,  and  each 
providing  a  platform  in  front  for  the  driver.  In  the  "  A  "  type  of 
truck,  which  is  the  type  mostly  in  use,  the  drii^e  is  through  a  differen- 
tial made  up  of  cut  steel  gearing,  which,  together  with  the  motor 
pinion,  is  enclosed  in  an  oil  and  dust-proof  housing.  Either  Edison 
iron  and  nickel  cells  or  Exide  lead  cells  will  be  supplied.  The  equip- 
ment consists  of  36  Edison  cells,  type  A  4,  150  ampere-hour  capacity, 
43  volts,  or  20  cells  type  M.  VII.  ironclad  Exide,  158  ampere  hours, 
40  volts.  The  Edison  cells  require  30  amjieres  for  seven  hours  to 
fully  charge,  and  ironclad  Exide,  from  15  to  30  amperes  for  6 J  hours. 
The  motor  takes  36  amperes  at  36  volts  running  at  a  speed  of  1,000 
revs,  per  min.,  and  it  will  take  120  amperes  at  36  volts  for  ten 
minutes  Avithout  heating.  The  controller  is  of  the  drum  tyjie, 
having  three  s^jeeds  forward  and  three  reverse,  with  positive  stops 
tetween.  No  resistance  is  used  in  the  control,  varying  voltage 
being  obtained  by  multiple  series  grouping  of  the  battery  cells. 
Thus  it  is  claimed  that  all  the  energy  delivered  by  the  batteries  is 
utilised  through  the  motors,  and  none  is  wasted  in  useless  heating  up 
of  resistances.  The  sjieed  of  the  truck  is  6^  miles  an  hour.  The 
platform  is  23  inches  above  floor  level. 

An  Interesting  Drill  and  Sharpener. 
Messrs.  Alfred  Herbert  &  Company,  of  Coventry,  whose  ])rin- 
cipal.  Sir  Alfred  Herbert,  is  President  of  the  Machine  Tool  Trades" 
Association,  have  no  fewer  than  nine  stands,  a  number  of  them  being 
occupied  by  affiliated  companies  operating  abroad.     Among  them 
are  two  pieces  of  electrical  a])])aratus  new  to  this  country.     One  is 
the  Van  Dorn  electric  drill  which  is  also  adaptable  as  a  grinder.     The 
electric  drill  motor  is  built  on  the  same  lines  as  a  traci  ion  motor,  but 
in  miniature  form.     Drills  up  to  I  in.  are  fitted  with  a  fuse,  and  all 
sizes  arc  suitable  for  connecting  by  means  of  a  two-pin  ]ilug  into  a 
wall  socket.     Over  I  in.   in  size,   a  double-pole  fuse  can  be  fixed 
between  the  main  switch  and  the  connecting  socket.     The  motor  is 
series  wound,  the  armatiur  being  of  the  slotted  drum  ty])e.     On  the 
larger  machine  the  armature  is  h\n\i  on  a  hollow  shaft  to  secure 
maximum  lightness.     One  of  the  distinctive  fcatuivs  of  the  drill  is 
the   ventilating  system.     This  consists  of  a   large   aluminium   fan 
screwed  on  tlie  armature  shaft.     A  mechanical  feature  of  the  drill 
is  that  the  spindle  is  olTset,  so  that  the  holes  n\ay  i)e  drilled  dose  to 
a  flange  or  similar  i)rojection  (see  Fig.  5).     The  other  electrical  im- 
plement is  the  "  Quicksharp  ""  knife  grinder.     This  is  an  American 
attachment  for  slnrpcning  ])lancr  blades  in  situ  on  planers,  jointers, 
&c.     The  time-saving  advantage  of    the    tool    is    ai)parent    for  by 
its  use  knives  put  into  a  machine  are  not  taken  off  until  w  orn  out. 


Motors  and  Trucks. 

Messrs.  E.  Brook,  Ltd.,  of  Empress  Works,  Huddersfield,  have 
a  range  of  their  standard  motors  from  ^  h.p.  to  100  h.p.  This  firm 
manufactures  nothing  but  alternating-current  motors  and  built  a 
modern  works  in  1914  with  this  object  in  \-iew.  Among  the  motors 
on  view  is  a  50  h.p.  ventilated  motor  suitable  for  working  in  chemical 
and  very  dusty  works.  The  motor  has  a  fan  internally  connected 
with  the  rotor,  which  draws  the  air  through  the  machine,  and  fresh 
air  can  be  drawn  from  the  outside  through  a  pipe  and  blown  straight 
into  the  place  where  the  motor  is  working.  A  recent  design  of  motor 
has  a  brush  lifting  and  short  circuiting  gear. 

vSeveral  special  features  are  claimed  by  Messrs.  Greenwood  & 
Batley',  Ltd.,  of  Leeds,  for  the  "  Greenbat  "'  all-British  aU-steel 
electric  truck,  which  is  fitted  with  Ironclad  Exide  batteries.  In  the 
first  place  it  is  cheaper  than  imported  electric  trucks,  and  in  the 
second  place  it  is  more  soundly  constructed.  There  is  a  double 
system  of  springing,  and  the  carrying  capacity  is  2  tons  with  a  towing 
capacity  of  another  2  tons.  The  battery  equipment  con.sists  of  14 
Ironclad  Exide  cells,  type  P.'SI.V.  12,  and  the  motor  is  of  the  totally- 
enclosed  seiies-wound  type  arranged  for  series  parallel  control,  the 
whole  outfit,  w  ith  the  exception  of  the  batteries,  being  made  at  Leeds. 


Fig.  5. — The  Van  Dork  Electric  Drill, 

The  control  of  the  truck  is  ingenious.  There  is  a  pedal  cut-out 
which  must  be  depressed  before  the  circuit  is  made.  The  same 
action  releases  the  brake  and  the  truck  is  immovable  until  this  is 
done,  the  pedal  cut-out  being  interlocked  with  the  controller,  so  that 
the  controller  must  be  brought  into  the  neutral  ]iosition  to  restart 
after  once  stO])ping.  If  the  operator  should  stop  the  truck  on  top 
speed,  it  would  be  impossible  for  the  truck  to  be  i-estarted  until  the 
controller  is  l)rought  to  neutral,  thus  taking  current  through  the 
i-esistance  coils  and  starting  on  first  sjieed  again.  This  ensures 
smooth  running  and  avoids  overloading  the  motor.  If  for  any  reason 
the  operator  should  collide  with  anything  and  fall  off  the  truck,  the 
brakes  automatically  come  into  operation  and  the  pedal  cut-out 
stojjs  the  truck.  The  controller  handle  is  so  designed  that  it  flies 
back  to  neutral.  Thei-e  is  also  on  this  stand  a  20  kw.  de  Laval 
steam  turbine-dynamo  set  fitted  with  double  helical  gearing  between 
the  turbine  and  dynamo. 

Messrs.  Vn  kers,  Ltd..  of  London,  show  the  Williams-Janney 
variable-sjieed  gear.  descril>ed  in  our  issue  of  Sept.  3.  fitted  to  an 
electrically-driven  winding  engine.  The  winder  consists  of  a  small 
cylindrical  drum  of  about  2  ft.  diameter,  rutming  at  ,30  i-evs.  per  min.. 
driven  through  double  ivduction  gearing,  anil  a  Williams-Janney 
gear,  diivctlv  coupled  to  a  continuous  running  20  h.p.  electric  motor 
at  500  revs,  per  min.  The  w  inding  enszine  is  provided  w  ith  the  usual 
driver's  standard  control  lever  and  foot-ojierated  brake  We  under- 
stand, however,  that  the  set  as  shown  is  more  or  less  exixrimental 
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Some  Foster  Instruments. 

The  FosTKR  Instrument  Company,  of  Letchworth,  have  several 
'new  pyronietiical  instruments  on  view,  a  feature  of  which  is  robust- 
ness c'omljined  with  extreme  sensitivity.  The  "  Kesilia  "  portable 
indicator  of  the  high-resistance  class  is  a  case  in  point.  Undoubted 
evidence  of  the  robust  qualities  of  this  instrument  were  given  by  a 
mechanism  designed  to  jerk  the  instrument  in  a  manner  not  usually 
associated  with  delicate  precision  apparatus.  This  mechanical 
strensrth  under  rough  handlinji  is  obtained  mainly  by  the  us^  of 
Hoskins'  thermo-couple  alloys  and  special  spring  jewel  mountings. 
The  commercial  degree  of  sensitivity  of  these  high  resistance  class 
instruments  is  20  ohms  per  millivolt.  These  high  resistance  instru- 
ments are  intended  for  conditions  where  it  is  desired  to  install  thermo* 
couples  of  great  or  varying  length,  and  also  where  more  than  one 
instrument  may  be  connected  to  one  thermo-couple,  and  the  instru- 
ments have  an  electrical  resistance  sufficient  to  secure  hiuh  accuracy 
under  thes"  conditions.  An  in?p>ctor's  outfit,  also  shown,  is  a 
variation  from  the  simple  portable  outfit,  and  is  a  combination  of 
radiation  and  theimocouple  pyrometers  in  convenient  foim. 
It  comprises  a  receiving  tube,  jointed  for  convenience  in  carrying,  a 
connector  and  flexible  cable,  together  with  a  portable  indicator.  A 
light  portable  tripod  is  provided  for  use  when  it  is  desired  to  take 
readings  over  a  considerable  period  of  time.  A  thermocouple  stem 
about  24  in.  long,  protected  in  a  metallic  tubing,  is  provided,  in  con- 
nection with  which  there  is  a  second  scale  on  the  indicator  of  a  lower 
range  than  that  for  the  radiation  portion  of  the  outfit.  Convenient 
overlap  of  the  two  scales,  however,  provides  self-checking.  Again, 
robustness  and  sensitivity  are  combined,  and  an  interesting  test  was 
carried  out  by  attaching  one  of  these  instruments  to  the 
unsprung  carrier  of  a  Douglas  motor  cycle,  riding  it  over  many 
miles  of  notorioush^  bad  roads  without  the  slightest  effect 
upon  its  accuracy.  The  moving  coil  of  the  instrument  was  not 
even  sticky. 

The  Foster  patent  automatic  recorder  can  be  fitted  with  an  alarm 
w-hereby  a  bell  is  rung  when  a  given  temperature  is  exceeded.  The 
alarm  contact  may  be  set  to  any  desired  temperatui-e,  and  when  this 
temperature  is  exceeded  the  bell  is  rung  intermittently  about  every 
10  seconds  until  the  temperature  again  falls  below  the  predeter* 
mined  figure.  If  necessary,  the  alarm  contact  arrangement  may 
have  two  contacts,  whereby  a  bell  is  rung  when  the  temj^erature 
rises  above  or  falls  below  certain  narrow  limits.  Attempts  have  been 
made  to  apply  alarm  contacts  to  indicators,  but  if  the  deflecting 
force  of  the  indicator  only  is  relied  ujjon  to  make  the  necessary 
contact,  it  is  usually  found  to  be  insufficient,  and  therefore  the 
arrangement  is  imreliable.  If  a  clock  or  other  mechanism  is  added 
to  the  indicator  in  order  to  supply  the  necessary  force  for  making 
the  contacts,  then  the  apparatus  involves  practically  all  the  com- 
ponent parts  included  in  a  recorder,  except  the  actual  pen  and  chart. 
For  these  reasons,  the  Foster  Instrument  Company  has  preferred 
to  apply  alarm  mechanism  to  the  recorder,  and  thus  have  the  ad- 
vantage of  the  automatic  recorder. 

The  Simoon  Engineering  Company,  Ltd.,  of  Bramber-road, 
West  Kensington,  show  a  range  of  direct-current  motors  of  sound 
construction,  which  have  been  specially  designed  to  work  under  the 
roughest  conditions  a  direct-current  motor  is  likely  to  experience. 
They  are  made  in  three  types — the  open  protected,  the  semi -enclosed 
and  the  totally  enclosed.  A  new  foolproof  switch  has  a  cartridge 
fuse  embodied  in  it  in  such  a  manner  that  the  switch  must  be  pulled 
out  of  contact  before  the  fuse  can  be  removed.  These  switches  are 
of  the  instantaneous  break  type.  Another  foolproof  ironclad  swdtch, 
whilst  operated  by  means  of  a  handle  projecting  through  the  cover 
in  normal  working,  is  pulled  out  of  contact  by  the  action  of  taking  the 
cover  off.  In  conjunction  with  this  exhibit  is  one  by  the  City 
Electrical  Company,  of  Emerald-street,  Holborn,  who  show  a 
compact  portable  lighting  set  of  5  kw.  capacity.  An  average  con- 
sumption of  5-227  pints  of  petrol  per  hour  is  claimed  for  it  as  against 
6-8  pints  per  hour  with  most  foreign  sets.  The  whole  outfit  is  made 
up  of  standard  and  well-tried  parts. 

The  Consolidated  Pneumatic  Tool  Company,  Ltd.,  of  170, 
Piccadilly,  London,  show  samples  of  their  well-known  electrical 
tools.  The  Little  Giant  series  of  electric  tools,  such  as  drills, 
grinders,  hammer  drills,  blowers,  &c.,  are  familiar  at  most  engi- 
neering exhibitions.  They  are  naade  for  all  voltages  both  in  alter- 
nating current  and  direct  current,  and  have  firmly  and  successfully 
established  their  position  in  the  engineering  world. 

Messrs.  W.  Canning  &  Company,  of  Great  Hampton-street,  Bir- 
mingham, exhibit  machinery,  chemicals  and  materials  for  general 
electro-plating,  and  polishing,  including  belt-driven  low-voltage 
dynamos,  motor-generators,  polishing  lathes,  electric  polishing 
motors,  emery  grinders,  disc  grinding  machines  &c.  This  firm  has 
specialised  in  this  class  of  plant  for  many  years 


Correspondence. 


A.MPEHP:  hock  meters  for  electric  VEHICLES. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  In  the  note.s  appearing  in  your  issue  of  September  10, 
certain  alleged  necessary  criteria  and  desiderata  in  the  con- 
struction of  ampere  meters  for  electric  vehicles  were  set  forth, 
forming  ideals  for  which  present-day  makers  were  urged  to 
work.  It  would  be  deplorable  if  the  makers  innocently 
accepted  these  as  accurate  or  practical  requirements.  Picture 
the  unfortunate  designer  unravelling  the  problem  of  devising 
an  indicating  needle  which  will  '  relrirn  to  '  zero  '  at  the  rate 
of  3  per  cod.  per  day,''  or  "  creep  hack  to  '  zero  '  at  the  rate  of 
about  5  per  cent,  in  24  hours  !  " 

It  was  stated  that  the  in.strument  should  record  accurately 
on  discharge,  and  30  per  cent,  slow  on  charge.  Possibly  this 
may  be  necessary  for  an  alkali  battery,  but  consistently  to 
overcharge  a  lead  battery  by  30  per  cent,  would  very  much 
shorten  its  life. 

It  was  also  laid  down  that  the  instrument  should  be  capable 
of  recording  temporarv  overloads,  say,  up  to  300  per  cent,  for 
five  ininute.s.  What  is  the  in.strument  to  record — ampere 
hours,  or  a  percentage  of  the  battery  output  I  300  per  cent. 
overload  can  be  recorded  as  ampere  hours,  but  it  is  quite  mis- 
leading, as  the  available  output  of  a  lead  battery  varies  with  the 
rate  of  discharge.  A  fixed  percentage  retardation  on  charge 
is  useless.  Some  retardation  is  convenient,  but  it  should  be 
possible  to  vary  the  amount,  and  it  should  also  be  possible  to 
set  the  indicating  needle  at  any  desired  position  relative  to 
"  zero." 

Ampere  hour  meters  can  only  be  regarded  as  very  approxi- 
mate recorders.  They  can  serve  a  useful  purpose  in  auto- 
matically cutting  off  the  charge  at  a  pre-determiued  ix)int. 
They  cannot  be  used  as  automatic  controllers  for  any  con- 
siderable length  of  time,  but  periodically — the  intervals  varving 
with  the  season  of  the  year,  and  the  conditions  of  working — 
arrangements  must,  be  made  to  charge  up  the  battery  in- 
dependent of  any  pre-arranged  indications  of  the  meter  dials. 

Incidentally,  another  misconception  must  be  cleared  up. 
It  was  stated  as  a  fact  that  batteries  lose  their  charge  at  the 
rate  of  about  1  per  cent,  per  day  when  standing  I  //  this 
statement  were  accurate,  it  surely  means  that  a  battery  would 
have  lo.st  the  whole  of  its  charge  after  standing  on  open  circuit 
for  100  days,  whereas  actually  over  such  a  period  the  loss  would 
not  amount  to  15  per  cent,  in  lead  batteries,  and  it  is  claimed 
that  there  are  no  open  circuit  losses  in  aikaU  batteries. 

May  I  suggest  that  if  instrument  makers  will,  for  the  present, 
confine  themselves  to  perfecting  a  simple  and  reliable  meter, 
which  will  withstand  all  the  vibration  and  ^^cissitud^>s  of  electric 
vehicle  work,  it  will  be  much  more  to  the  point  than  to  endeavour 
to  introduce  complications  which  have  not  even  the  merit  of 
protecting  the  battery  or  assisting  in  the  keeping  of  statistics  ? 
I  am,  etc., 
Heaton  Chapel,  Sept.  16.  Ernest  C.  McKixnox. 

[Mr.  McKinnon  has  not  persuaded  us  of  the  undesirability 
of  adding  new  features  to  ampere-hour  meters  for  electric 
vehicles.  These  instruments  need  not  have  a  very  great 
degree  of  accuracy,  nor  are  they  intended  to  be  used  for 
highlv  scientific  purposes.  Being  fitted  to  vehicles  which  are- 
subjoctod  to  a  considerable  amount  of  vibration  and  rough 
handling,  they  are  intended  as  an  approximate  guide  to  the 
users,  and  particularly  to  the  drivers  :  and  in  the  parlance  of  the 
latter  are  supposed  to  show  whether  the  battery  is  "  full  or 
empty." 

As  regards  the  first  paragraph  of  Mr.  McKinnon's  letter, 
if  the  battery  is  fully  charged  when  it  is  necessary  to  carry 
out  repairs,  and  at  the  end  of  that  time  an  ordinary  driver 
conu^s  along  to  collect  the  vehicle,  he  looks  at  his  ainpere- 
houi  meter  and  finds  the  battery  is  apparently  "  full." 
Without  a  moment's  thought  he  may  undertake  perhaps  to 
go  a  round  journey  of  about  40  miles,  but  he  \y\\\  be  lucky 
if  he  gets  half-way.  When  he  is  stuck  on  the  road,  nothing 
will  be  said  about  the  ampere  hour  meter,  but  the  electric 
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vehicle  will  be  described  as  being  no  good.  If,  on  the  other 
hand,  the  meter  was  so  made  that  it  crept  back  to  zero  at  the 
rate  of,  say,  5  per  cent,  of  the  battery  capacity  in  24  hours, 
it  would,  at  the  end  of  the  fortnight,  have  indicated  that 
about  70  per  cent,  of  the  battery  capacity  had  disappeared, 
and  although  this  would  not  be  scientifically  correct,  it  would 
give  an  indication  to  the  driver  that  his  battery  needed  some 
recharging  before  he  could  proceed  on  a  long  journey.  As  a 
matter  of  fact,  the  diminution  of  about  70  per  cent,  of  the 
capacity  after  standing  for  a  fortnight  in  cold  Weather  is,  with 
the  Edison  battery,  about  the  right  amount.  We  have  more 
faith  in  the  skill  of  our  designers  than  Mr.  McKinnon  seems 
to  have. 

As  regards  the  second  paragraph  of  Mr.  McKinnon's  letter, 
there  is  no  fallacy  about  the  instrument  reading  30  per  cent, 
slow  on  charge.  This  refers  to  alkali  batteries  and  it  is  ad'nitted 
that  this  percentage  should  be  adjustable  to  suit  requirements 
of  lead  batteries. 

As  regards  the  recording  of  temporary  overloads  of  300  per 
cent,  for  five  miniites,  this  is  quite  a  moderate  demand.  Take, 
for  instance,  the  Detroit  Roadster,  which  is  fitted  with  an 
ampere-meter  reading  to  40  amperes,  the  battery  charge  and 
discharge  rate  being  30  amperes.  On  climbing  a  certain  hill 
in  Birmingham,  gradient  1  in  6,  the  actual  battery  discharge 
with  one  of  these  velocities  was  150  am'peres,  this  representing 
400  per  cent,  overload  on  the  battery  and  275  per  cent,  over- 
load on  the  ampere-hour  meter.  If  an  ampere  meter  of  10 
amperes  recording  capacity  had  been  fitted,  the  overload  would 
be  about  1,400  per  cent.,  and  might  have  permanently  damaged 
the  instrument.. 

With  regard  to  the  concluding  remarks  in  para.  4,  the  writer 
seems  to  be  considering  only  lead  batteries,  but  a  large 
number  of  the  electric  vehicles  now  running  are  equipped  with 
Edison  batteries,  to  which  his  remarks  do  not  apply.  The 
idea  of  using  ampere-hour  meters  as  automatic  controls  is 
fallacious,  and  the  question  of  altering  them  to  suit  various 
seasons  of  the  year  is  quite  bright,  but  thoroughly  pedantic 
and  unpracticable. 

As  regards  para.  5,  there  is  no  misconception  about  the  fac-t 
that  batteries  do  lose  their  charge  when  standing  ;  1  per  cent, 
is  a  round  figure,  which  might  be  considerably  more  for  the 
first  few  days,  and  considerably  less  on  subsequent  days.  It 
is  a  well-known  fact  that  when  batteries  are  left  standing  and 
allowed  to  get  cold  the  resistance  of  the  electrolyte,  especially 
in  alkali  batteries,  increases  quite  considerably,  and  when  very 
cold  the  cells  become  almost  inert.  They  are,  therefore, 
improved  out  of  all  proportion  to  the  actual  amount  of  energy 
put  into  them  by  the  warming-up  effect  of  a  high-rate  boost. 

Mr.  McKinnon  seems  to  consider  the  question  of  protecting 
the  battery  of  paramount  im])ortance  ;  but,  if  his  ideas  were 
followed,  electric  vehicles  would  be  unsaleable.  The 
batteries  that  are  fitted  to  them  must  be  capable  of  standing 
all  the  maltreatment  and  rough  handling  that  they  get,  and 
ampere-hour  meters  have  also  to  be  founa  that  will  suit  the 
conditions  which  practice  indicates  are  necessary. 

We  agree  with  Mr.  McKinnon  that  instrument  makers 
should  perfect  a  simple  and  reliable  meter  which  will  with- 
stand all  the  vibration  and  vicissitudes  of  electric  vehicle  work  ; 
but,  on  the  other  hand,  it  must  also  indicate  to  the  unthinking 
and  horny-handed  driver  the  state  of  the  electric  veliicle 
battery.-  -Ei).  E.] 


THE  METRIC  SYSTEM. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  In  your  current  issue  you  describe  the  report  on  the 
Metric  System  by  the  Committee  appointed  by  the  Conjoint 
Board  of  Scientific  Societies  as  "  rather  a  colourless  document." 
Is  it  not  rather  significant  that  the  Committee  failed  to  secure 
the  endorsenu'nt  of  the  Conjoint  Board  and  that  their  own 
Chairman  found  himself  unable  to  sign  it  ?  Furthermore, 
according  to  their  own  apologetic  prefatory  note  the  Com- 
mittee's chief  source  of  inspiration  was  the  Report  on  Com- 
mercial and  Industrial  Policy  after  the  War,  whose  Chairnum 
naively  admitted  after  its  publication  that  the  subject  of 
decimalisation  had  ])ossibly  not  received  the  attention  at  their 


hands  which  it  really  deserved  because  of  the  large  number  of 
other  important  subjects  which  had  been  referred  to  that 
Committee. 

In  paragraph  82  of  their  Report  the  Committee  make  the 
useful  suggestion  that  all  machinery  and  apparatus  of  new 
types  should  be  established  "  as  a  matter  of  course  "  on  the 
metric  system,  and  that  this  practice  should  be  encouraged  by 
'■  metric  "  specifications  for  Government  and  official  work, 
but  in  their  "  Recommendation  Xo.  3  "  the  Committee  urge 
the  continued  use  of  British  units  by  Departments  of  State  ! 
Need  one  say  more  ?  Our  choice  to-day  clearlv  rests 
between  :-^ 

1.  Tfie  continued  use  of  a  dual  system  (because  we  must  employ 
the  metric  system  in  an  increasing  proportion  of  our  business  whether 
we  like  it  or  not). 

2.  The  establishment  of  the  metric  system  as  the  universal  language 
of  quantity  (involving  the  gradual  abandonment  of  the  Imperial 
system  which,  by  reason  of  its  manifest  defects,  is  so  obviously  unsuit- 
able for  universal  adojition). 

Is  not  the  time  ripe  for  the  Government  to  progress  beyond 
its  present  attitude  of  passive  permission  to  a  period  of  inten- 
sive encouragement  in  the  British  use  of  the  Metric  System 
so  that  later,  when  legislation  of  a  compulsory  character  is 
introduced,  it  may  be  foiind  to  affect  only  the  inefficient 
stragglers  who  had  hitherto  failed  to  modernise  their  methods 
under  legal  permission  plus  Governmental  encouragement  ? — 
I  am,  &c.,  Harry  Allcock. 

Manchester,  September  21. 

THE  E.P.E.A.  AND  THE  E.T.U. 

TO    THE    editor    OF    THE    ELECTRICIAN. 

Sir  •  It  is  unfortunate  that  the  "  Group  of  Senior  Power 
Engineers,"  whose  letter  appears  under  the  above  title  in 
your  last  issue,  did  not  subscribe  their  names,  as  it  would 
have  enabled  the  Executive  Council  of  the  E.P.E.A.  to  provide 
them  with  a  fuller  explanation  of  their  Policy,  than  is  possible 
within  the  narrow  limits  of  a  letter.  It  is  certainly  safe  to 
assume,  however,  that  they  cannot  have  been  in  the  habit  of 
attending  the  General  Meetings  of  the  Association,  otherwise 
they  would  not  have  been  guilty  of  such  misleading  statements 
as  ■'  the  Executive  Council  of  the  E.P.E.A.  holds  the  view 
that  because  we  are  a  Trade  Union  we  must  throw  in  our  lot 
with  any  other  Trade  Union  in  any  strike  that  may  develop, 
provided  the  grounds  seem  to  us  to  be  just."  When  and 
where  did  the  Executive  Council  make  such  a  declaration  ? 
As  a  matter  of  fact  no  such  assertion  has  ever  been  made, 
and  their  supposition  is  entirely  erroneous.  The  support  of 
the  E.P.E.A.  is  not  cast  indiscriminatelyon  to  the  side  of  a 
Trade  Union,  neither  is  it  (as  they  apparently  would  desire) 
cast  on  the  side  of  the  employer,  but  is  conditional  upon 
either  party  consenting  to  make  use  of  the  regularly  con- 
stituted machinery.  If  this  is  to  "'  forfeit  our  independence  " 
it  is  the  inevitable  consequence  of  our  liaving  to  act  as  a 
Trade  Union.  We  have  been  compelled  by  force  of  circum- 
stances to  use  the  strike  weapon,  and  we  have  no  right  to  act 
as  an  organisation  of  strike-breakers  in  every  disjjute.  Those 
who  are  shocked  at  such  heresy  need  to  be  reminded  that 
nothing  less  drastic  than  a  Trade  Union  could  eilfect  a  cure 
for  the  intolerable  conditions  which  existed  before  the  E.P.E.A. 
entered  the  field. 

The  surprise  exhibited  by  those  Senior  Engineers  at  the 
present  conduct  of  the  Association  and  the  sjilendid  attitude 
of  aloofness  which  they  adopt  would  be  amusing  were  it  not 
for  the  fact  that  it  reveals  their  own  shortcomings.  If  they 
had  taken  a  more  active  interest  in  the  develojuuent  of  the 
Association,  if  thev  had  given  their  intelligent  assistance 
whilst  the  policy  was  being  formulated,  they  might  have 
guided  the  .Vssociation  more  in  accordance  with  their  desires. 
Or.  alternatively,  they  niight  have  been  educated  up  to  the 
policy,  and  have  ranged  theip><elves  in  line  with  the  bulk  of 
the  Association  which  supports  the  policy,  for  it  is  significant 
that  the  small  minority  of  the  members  who  to-day  find 
themselves  in  disagreement,  is  largely  made  up  of  those 
members  who  have  assisted  least  in  the  development  of  the 
Association  and  who  have  consistently  absented  themselves 
from  the  meetings. — I  am,  &c.,  W.  Arthur  Jones, 

London,  Sept.  21.  General  Secretary.  E.P.E.A. 
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Commercial     Topics. 

Mica  from  South  Africa. 

\Vc  learn  that  Mica  SHiPiMENTS  from  Soith  Akiuca  have  been  re- 
sumed and  a  first  parcel  has  just  arrived  per  s.s.  "  Nevasa,"  while  other 
shipments  have  been  advised  by  cable.  Considerable  quantities  are 
expected  at  regular  intervals. 

The  Chilean  Market  for  Electrical  Supplies. 

The  iccciit  ic])(irt  (if  flic  Cointiicrcial  Secretary  to  H.M.  Legislation 
at  Santiago  (.Mr.  W.  F.Vaughan  Scott)  <jn  the  demand  for  electrical  goods 
in  Chile  is  rather  ilepressing  leading  from  tlu  British  point  of  view.  It  is 
stated  that  Creat  Britain  seems  at  present  to  have  absolutely  no  part 
in  this  trade,  which,  taking  the  market  as  a  whole,  must  be  very  con- 
siderable seeing  that  there  are  over  2C0  electric  supply  undertakings 
in  the  country.  After  Argentina  and  Brazil, Chile  is  the  most  progressive 
Republic  in  South  America.  Many  engineering,  railway  and  other  public 
works  were  held  up  by  the  war,  and  the  country  should  offer  opportunities 
to  British  engineers  and  machinery  exporters  to  extend  their  export 
trade. 

Mr.  Vaughan  Scott  states  that,  owing  to  the  intermittent  extreme  cold 
periods  exi)erienced  in  most  parts  of  Chile  during  the  winter  months, 
artificial  heating  is  absolutely  necessary,  and,  on  account  of  their  con- 
venience, electric  stoves  are  becoming  more  and  more  popular.  Nearly 
all  the  stoves  sold  in  Chile  (over  4,000)  are  of  American  manufacture.  A 
certain  number  of  stoves  are  made  in  the  country  and  fitted  up  with 
American  lamps.  The  American  st(jves  are  generally  quoted  f.o. b., 
and  in  some  few  ca.ses  at  port  of  shipment.  No  reliable  information  can 
be  obtained  regarding  jirices,  as  the  figures  are  constantly  changing. 
According  to  information  obtained,  the  most  current  prices  quoted  to 
different  local  firms  varied  from  85  to  86  U.S.  currency  per  stove  of 
6C0  watt  power  up  to  S9  and  810  for  stoves  of  2,CC0  watts  (f.o.b.  prices), 
and  the  terms  on  which  they  were  sold  were  against  acceptance  of  90 
days  sight  drafts,  cash  (with  2  per  cent,  discount),  and  in  one  case  one  of 
the  firms  is  well  supplied  with  electrical  goods  on  consignment. 

The  two  types  of  English  stoves  on  the  market  are  1,400  and  3,600 
watts,  and  their  prices  (f.o.b.)  were  3.")s.  and  75s.  respectively,  plus  an 
increase  of  50  per  cent.,  and  less  33  per  cent,  discount  and  5  per  cent,  for 
cash  payment.  There  would  be  an  opportunity  for  British  manufac- 
turers to  compete  successfully  with  all  other  makes  if  they  could  of?er 
a  cheaper  and  as  well  presented  a  stove  as  the  American  that  would  not 
consume  as  much  current  as  those  mentioned.  The  Santiago  Electric 
Light  Company  charges  80.35  Chile  gold  (4.\d.)  per  unit  for  electric 
current  for  lighting  (which  also  is  generally  used  for  electric  stoves),  and 
80.24  Chile  gold  (3-6d.)  for  industrial  power.  The  American  stoves  use 
a  resistance  wire  made  of  nichrome. 

In  regard  to  electrical  goods  in  general,  it  is  stated  that  60  per  cent, 
of  the  electric  lamps  are  of  American  manufacture,  the  quality  of  which, 
from  information  obtained,  is  not  very  good  ;  30  per  cent,  are  Japanese, 
which  in  equality  are  inferior  to  the  American  article  ;  and  the  balance 
of  10  per  cent,  correspond  to  those  imported  from  other  countries.  Elec- 
tric wire  is  principally  imported  from  the  United  States  of  America, 
Japan  and  Sjjain  ;  and  of  the  electric  lamps,  fixtures,  &c.,  60  to  70  per 
cent,  are  imported  from  America,  the  balance  coming  from  other  countries. 
Battery  cells  are  mostly  imported  from  the  United  States  and  a  certain 
amount  from  Spain.  A  certain  quantity  of  brass  insulating  tubing  is 
being  manufactured  locally. 

Any  United  Kingdom  manufacturer  who  may  be  interested  in  entering 
the  market,  and  desires  further  information,  should  apply  to  the  Depart- 
ment of  Overseas  Trade. 


The  Work  of  the  National  Joint 
Board. 

At  a  meeting  of  the  National  Joint  Board  held  on  Sept.  18,  the 
representatives  of  the  Electrical  Power  Engineers  Association  explained 
that  their  attitude  with  regard  to  the  recent  dispute  in  the  engineering 
industry  and  its  threatened  extension  to  the  electricity  su])ply  industry 
was  dictated  by  a  desire  to  support  regularly  constituted  machinery  for 
the  settlement  of  disputes.  The  declared  intention  of  the  E.P.E.A.  to 
adhere  to  constitutional  metluxls  received  the  full  approval  of  the 
employers'  representatives  on  the  National  Joint  Board. 

The  employers'  representatives  on  the  National  Joint  Board  took  the 
opportunity  thus  afforded  of  enii)hasising  the  value  of  the  Board  as  a 
means  of  conciliation  and  of  urging  all  electricity  supply  undertakings 
to  support  the  Board's  work  by  a  prompt  antl  loyal  acceptance  of  the 
Board's  recommendation. 


The  conference  of  employers  and  employed  called  together  by  the 
Industrial  League  and  Council  met  on  Tuesday  at  Olympia  in  con- 
nection with  the  Machine  Tool  Exhibition.  Mr.  G.  N.  Barnes,  in  open- 
ing a  discussion  on  "  Enniloyment  and  Production  "  said  that  with 
steady  employment  local  authorities  might  replenish  stocks  and  get 
work  done  during  periods  of  dejjression.  New  methods  and  improveil 
machinery  should  be  introduced  with  due  regard  to  the  maintenance  and 
employment  of  workers  displaced  and  labour  and  employers  should  act 
with  more  regard  than  they  sometimes  did  to  the  necessity  of  labour  as 
a  whole.  There  could  be  no  such  thing  as  over  production  as  a  whole. 
An  industrial  revolution  was  the  ])olicy  of  despair.  It  simply  fed  the 
worker  with  phrases  to  his  own  undoing.  A  number  of  Mr.  Banies" 
remarks  were  evidently  unpalatable  to  a  section  of  the  audience  who 
expressed  their  dissatisfaction  by  songs  and  disturbances  in  the  usual 
way. 


Electricity  Supply. 

Bakn.sley  Corporation  have  applied  for  a  loan  of  £14,200  for  electricity 
supi>ly  purposes. 

The  local  electric  lighting  company  i»  to  provide  25  electric  lamps 
for  street  lighting  in  Hathekleigh  (Devon). 

LowE.STof  T  Council  decided  last  week  to  apply  for  sanction  to  a  loan 
of  £7,104  for  electricity  metere,  connections,  &c. 

The  Lincoln  (juardians  have  decided  to  adopt  electric  lighting  in 
the  nurse.s'  new  quarters.     The  cost  is  estimated  at  £2(KJ. 

MvNSFiELa  Town  Council  propo.ses  to  borrow  £10,00<)from  the  Public 
Works  Loan  Commissioners  for  its  electricity-  undertaking. 

The  GuiLbFoRU  Electkk  iT\-  Supply  Company  have  signified  their 
willingness  to  sell  their  undertaking  to  the  Coq^oration  for  £.>.>,000. 

Public  electric  lighting  has  been  decided  upon  by  Lealoate  Urban 
Council,  and  the  Con.sett  Iron  Company  has  agreed  -to  supply  electric 
current. 

Falmouth  Corporation  has  accepted  the  offer  of  the  Urban  Electric 
Supply  Corporation  to  install  two  electric  lamps  in  the  main  street,  as 
a  n  experiment. 

Ta.mwokth  Rural  Council  has  con.sented  to  the  Leicestershire  & 
Warwickshire  Electric  Power  Company  laying  a  high  tension  25,000-volt 
cable  from  Wilnecote  to  Kettlebrook. 

Stp.atfore-on-Avon  Council  have  referred  to  the  Electricity  Com- 
mittee an  offer  from  the  Electricity  Company  to  dispose  of  the  under- 
taking to  the  Corporation  for  £10,000. 

In  reply  to  a  dei)utation  recently,  Doneg.\l  Urban  Council  announced 
their  intention  to  continue  lighting  the  town  bj-  means  of  gas  xmtil  a 
company  is  formed  for  electric  lighting. 

Owing  to  the  refusal  of  the  Gas  Company  to  lower  the  cost  of  public 
lighting,  Elstree  (Herts)  Parish  Council  is  making  inquiries  as  to  the 
jjossibility  of  obtaining  a  supply  of  electricity. 

As  extensions  of  the  Faversham  electricity  works  are  necessarj', 
before  deciding  to  put  in  additional  plant,  the  Council  have  asked 
Canterbury  Corporation  for  their  terms  for  a  bulk  supply. 

Newcastle  (Co.  Down)  District  Council  has  renewed  the  contract 
with  the  Irish  Town  Lights  &  Power  Company  for  public  lighting  for  a 
j'ear,  at  £340,  an  increase  of  £100  over  the  preceding  year. 

The  North  Metropolitan  Electric  Power  Supply  Company  have 
informed  Hatfield  Council  that  they  are  about  to  lay  cables  between 
Hertford  and  St.  Albans,  and  offer  to  supply  Hatfield  if  local  support 
warrants  it. 

Bixgley  Urban  Council  decided  on  Monday  to  give  notice  of  their 
intention  to  refer  to  arbitration  the  question  of  the  failures  in  the  supply 
of  electricity  from  Keighley,  and  it  was  suggested  that  Mr.  Thos.  Roles, 
of  Bradford,  should  be  the  arbitrator. 

Walsall  Council  have  adopted  a  proposal  to  spend  £119..500  on  the 
completion  of  the  generating  station  at  Birchills.  Aid.  Ingram  explained 
that  by  spending  that  money  they  were  strengthening  their  position  for 
linking  up  later  on  with  places  like  Wolverhampton  and  Ocker  Hill. 

The  net  profit  upon  the  electric  supply  undertaking  for  the  last  12 
months  is  £10,523.  Is.  Id. 

J'ULHAM  (London)  Borough  Council  has  instructed  the  Electric  Supply 
Committee  to  report  upon  the  question  of  extending  the  electric  lighting 
of  the  streets.  Since  the  commencement  of  electricity  su;  ply  in  the 
borough  the  unclaimed  balances  of  electric  light  deposits  amount  to 
£560  8s.  lid.,  and  £500  of  this  sum  has  been  transferred  to  the  rent  com- 
mutation investment  account. 

When  the  Trowbridge  Electric  Supply  Company  introduced  electric 
supply  into  the  town  the  local  Council  allowed  the  use  of  overhead 
cables,  but,  strange  to  say,  after  the  company  has  been  in  oi)eration  for 
nine  years  it  wants  all  extensions  made  by  means  of  underground  cables. 
If  this  unnecessary  stipulation  be  insisted  upon  it  will  add  considerably 
to  the  cost  of  future  extensions. 

In  view  of  the  prospect  of  obtaining  electricity  in  bulk  from  the  North 
Wales  Power  Company,  Wrexham  El^-ctricity  Committee  have  decided 
to  hold  up  their  scheme  of  improvements  of  their  electricity  undertaking 
estimated  to  cost  £17,000.  Mr.  Thornton,  the  deputy  borough  electrical 
engineer,  stated  at  the  liTst  meeting  of  the  Committee  that  the  Corpora- 
tion was  already  committed  to  £6.t00.  , 

In  our  issue  of  July  23  we  gave  some  particulars  of  the  report  of  Mr. 
F.  Nichols  Moore,  borough  electrical  engineer  of  Newport.  Mon..  on 
proposed  extensions.  We  are  now  informed  that  the  first  portion  of  the 
schem?.  estimated  to  cost  £139.550.  has  been  sanctioned  by  the  Elec- 
tricity Commissioners,  and  it  is  anticipated  that  the  remamder  of  the 
scheme  will  also  be  approved  after  fvirther  information  has  been  supplied 
to  the  Commissionei's. 

Darwen  Corporation  has  protested  against  the  proposal  to  include 
the  borough  in  the  Mid-Lancashire  electricity  district,  and  also,  having 
reganl  to  the  financial  responsibility  involved,  against  the  proposal  to 
erect  a  su|)er-statioi\  on  the  south  bank  of  the  River  Ribble  at  Preston. 
Councillor  J.  B.  Thornley.  chairman  of  the  Electricity  Committee,  thought 
Darwen  would  be  involved  in  an  unknown  amount  of  cost  in  equipping 
the  station  at  Preston.  Darwen  and  Blackburn  had  entered  into  an 
agreement  for  the  supply  of  current  to  Darwen  which  would  bo  adequate 
for  years  to  come.  The  proposed  Mid-Lancashire  ilistrict  stretched 
from  Fleetwood  and  Blackpool  toColne.  and.  in  his  opinion,  the  original 
proposal,  under  which  Darwen,  Accrington,  Burnley.  Colne  and  Nelson 
formed  Group  "  D, "  was  better. 
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Electric   Traction. 

It  is  reported  frdiii  Berne  tliat  the  first  eleetrically-driven  train  has 
passed  through  the  St.  Gothakd  Tuxxel. 

Plvmovth  Watch  Committee  propose  to  impose  a  toll  of  lid.  per 
"bus-mile  upon  the  motor  omnibuses  owned  by  the  Corporation  and  run 
by  the  tramways  department. 

It  is  proposed  to  electrify  the  Highland  Railway  from  Perth  to 
Inverness,  and  to  take  power  from  the  hydro-electric  scheme,  which  is  to 
utilise  Lochs  Ericht,  Laidon,  Rannock  and  Tummel,  and  was  recently 
reported  upon  by  the  Water  Power  Resources  Committee. 

Over  1,000  Newca.stlk  Tkamwayxiex  came  out  on  strike  on  Tuesday, 
causing  a  complete  stop])age  of  the  tramway  service.  The  men's 
grievance  is  that  certain  employees,  mostly  inspectors  and  timekeepers, 
are  not  members  of  the  Tramway  and  Vehicle  Workers'  Union. 

At  a  meeting  of  the  Walsall  Council  last  week  Aid.  Cope,  who  pro- 
posed that  application  be  made  to  the  Ministry  of  Transport  for  power 
to  raise  the  tramway  fares,  said  that  it  was  the  only  hope  of  their  salva- 
tion .  Unless  the  fares  went  up  there  was  likely  to  be  a  loss  on  the  year's 
working  of  £14, (KU)  on  the  omnibus  service.  The  proposal  is  to  increase 
ordinary  fares  from  Id.  to  2d.,  and  workmen's  fares  from  \d.  to  Id.  per 
mile. 

A  suggestion  having  been  made  as  to  the  advisability  of  adopting 

ELECTRIC    TRACTION   ON   THE   MANCHESTER    SoUTH    JUNCTION    &    AlTRIN- 

cham  Railway,  the  Joint  Committee  controlling  the  line  state  that  in 
view  of  the  prohibitive  costs  which  would  be  involved  in  a  scheme  of 
such  magnitude,  they  regret  they  cannot  entertain  the  suggestion  at 
present.  A  conference  of  local  authorities  will  be  held  in  order  to  bring 
pressure  to  bear  through  the  Ministry  of  Transport  to  have  the  line 
electrified. 

At  a  meeting  of  Wolverhampton  Town  Council  last  week  a  letter  was 
received  stating  the  opinion  of  the  Chamber  of  Commerce  that  the 
Council  should  consider  the  advisability  of  withdrawing  their  scheme 
for  converting  the  tramways  to  the  overhead  system,  and  suggesting 
that  self-<'ontained  motor-vehicles  be  substituted 

Aid.  Gibbons  and  Aid.  Johnson  said  'buses  had  been  proved  to  be 
much  dearer  than  tramways.  The  letter  was  referred  to  the  Tramwaj's 
Committee. 

Imperial  and  Foreign  Notes. 

KiNGSBOKOUGH  (Tasmania)  Council  is  considering  the  question  of 
electricity  supply,  and  hopes  to  obtain  current  from  the  Government 
Hydro-Electric  i)epartment. 

LiTHGOw  (N.S.W.)  Council  has  decided  to  provide  electric  supply  in 
the  town,  and  current  in  bulk  will  be  taken  from  the  steel  works  of  G.  &  C. 
Hoskins  Company  at  .\d.  per  unit. 

The  Adelaide  (S.  Australia)  Electric  Supply  Company  is  erecting  a 
new  power  house  on  land  recently  acquired  at  Osborne-street,  and 
orders  have  been  placed  with  the  Metropolitan- Vickers  Electrical  Com- 
I^any  for  two  turbo-generators  (10,000  kw.  and  5,000  kw.),  in  addition 
to  the  5,000-kw.  turbo-generator  in  transit.  The  latter  will  be  kejit  at 
the  Grenfell-street  station  until  the  Osborne-street  building  is  ready. 

At  a  recent  meeting  of  the  Hobart  (Tasmania)  Tramway  Committee 
effect  was  given  to  the  declared  policy  of  the  Council  to  give  preference 
to  machinery  of  British  origin  An  order  for  tramway  equipment  lay 
between  the  British  General  P^lectric  Company  and  the  General  Electric 
Company  of  America.  The  English  Company's  tender  was  recom- 
mended for  acceptance,  although  the  total  amount  was  £720  above  that 
of  the  American  Company,  less  a  possible  amount  of  £200  on  account 
of  exchange  rates. 


From  statistics  published  by  the  "  Electrical  World,"  we  gather  that 
the  use  of  Industrial  Power  in  California  is  extending  rapidly,  and 
from  every  branch  of  industry  or  manufacture  there  is  an  increasing 
demand  for  electric  power.  A  questionnaire  was  sent  out,  and  out  of  the 
I'eplies  received,  the  information  from  299  companies,  employing  more 
than  50  hands  each,  was  tabulated.  These  companies  have  a  cimnected 
motor  load  of  214,980  h.p..  and  the  consumption  for  1919  was  193.000,000 
units,  only  9,.500,000  being  generated  by  private  plants.  Iron  and  steel 
Works  have  motors  of  81, OKI  m.p.  ;  food  and  kindred  ])r()ducts,  :}2.9i)8  h.p. 
stone,  clay  and  glass,  1(1,7 1,'}  h.p.  ;  shi])buil(ling,  4ti,UlOH.P.  ;  and 
lumber  works,  17,533  h.p.  Electric  jjower  is  extensively  emijloyed  in 
chemical  works,  paper  and  textile  mills,  leather  factories,  mining.  &c., 
and  also  for  heating,  cooking  and  other  domestic  pjiirposes. 

We  learn  from  the  "  Bulletin  "  of  the  Federation  of  British  Industries 
that,  owing  to  the  difficult  industrial  situation  in  Germany,  efforts  are 
being  made  to  case  matters  by  the  introduction  of  Mas-j  Production  and 
the  Development  of  standardisation.  Useful  work  appears  to  have 
already  been  accomplished  by  the  "  Standards  Comiiiittce  "  esiu'cially 
in  the  engineering  trades.  Finished  tal)les  of  staadanls  to  the  number 
of  135  have  already  been  drawn  w]),  anil  about  400  similar  tables  are 
being  prepared.  The  |)rincii)al  dilHculty  was  experienced  in  selecting 
standards  for  such  items  as  gearings  and  fittings.  Two  standard  types 
respectively  of  worm  drive  and  gear  drive  to  meet  all  requirements  have 
been  substituted  for  the  numerous  ty])es  hitherto  in  use.  Standards 
have  also  been  applied  to  such  details  as  hand  wheels,  cranks.  s])rings. 
pins,  &c.  The  work  of  the  Commit ti-e  also  includes  the  standardisation 
of  shaftings  and  of  the  many  and  varied  types  of  electric,  ga^.  water  and 
steam-driven  machines.  Other  bodies  ar"  engaged  in  drawing  up 
standards  apj)licable  to  the  construction  of  agricultural  machinery 
locomotive  engines,  merchant  ships,  <fce. 


Miscellaneous. 

The  Lizard  Wireless  Direction-Finding  Station  is  to  be  re- 
opened after  the  aerial  system  has  bsen  reconstructed. 

A  Cricket  Match  between  the  Osram  G.E.C.  Lamp  Works  and  the 
Witton  Engineering  Works,  on  Saturday,  the  11th  inst..  resulted  in  a  win 
for  the  Lamp  Works  team,  which  will  therefore  hold  the  Championship 
Cup,  competed  for  annually  by  teams  from  the  head  office  and  the 
various  branches. 

The  Birmingham  Chamber  of  Commerce,  in  collaboration  with  the 
Department  of  Overseas  Trade,  exhibited  at  the  offices  of  the  Chamber 
from  Monday  to  Thursday  of  this  week  imported  goods  including 
domestic  electrical  articles  of  Swiss  and  United  States  manu- 
facture, and  tools  made  in  the  United  States  for  the  Indian  market. 

At  last  Friday's  sitting  of  the  Court  of  Inquirv  into  the  Penistone 
Electrical  Trades  Dispute,  Sir  Allan  Smith"  read  the  agreement 
(referred  to  in  our  last  issue)  under  which  the  E.T.L'.  agreed  to  suspend 
the  strike  notices  until  the  Court  had  reported  and  to  withdraw  the 
question  of  i)rinciple  in  the  Penistone  dispute.  It  was  decided  to  report 
to  the  Minister  of  Labour  and  to  adjourn  the  Court  of  Inquiry  -si'ie  die. 

Although  the  Penistone  dispute  is  now  happily  settled  the  E.T.U.  is 
again  engaged  in  industrial  strife,  this  time  in  connection  with  the 
South  Wales  steel  workers  over  a  man  at  the  Port  Talbot  steel  works 
who  left  the  latter  union  for  the  former.  The  disputs  is  still  unsettled 
and  the  notices  expire  to-morrow. 

According  to  the  "  Qas  World ''  the  Gas  Light  &  Coke  Company  has 
given  notice  to  the  Westminster  City  Council  to  terminate  the  contract 
for  high-pressure  gas  lighting  entered  into  in  1910,  as  a  result  of  lack  of 
respon.se  on  the  part  of  the  Council's  officers  for  reasonable  consideration 
of  the  difficulties  in  which  the  Com])any  ha?  been  placed.  The  works 
Committee  of  the  Cori^oration  has  deputed  re2^resentatives  to  confer 
■  with  the  Company  with  reference  to  the  notice. 

The  fifth  annual  report  of  the  Committee  for  Scientific  and  In- 
dustrial Research  which  has  come  to  hand  as  we  go  to  press,  con- 
tains a  review  of  the  work  which  has  been  done  by  this  body  during  the 
past  five  years.  The  programme  of  the  department  falls  under  four 
headings,  the  encouragement  of  the  individual  research  worker,  parti- 
cularly in  pure  science,  the  organisation  of  national  industries  into  co- 
operative research  associations,  the  direction  and  co-ordination  of  re- 
search for  national  purposes  and  the  aid  of  suitable  researches  imder- 
taken  by  scientific  and  professional  societies.  The  body  of  the  report 
gives  a  detailed  account  of  the  activities  during  the  past  year. 

Owing  to  the  alterations  in  the  law  relating  to  patents,  trade  marks 
and  designs  introduced  by  the  Patents  and  Designs  Act  of  1919  and  to 
the  various  territorial  and  other  changes  made  by  the  various  Peace 
Treaties  there  has  been  an  urgent  need  for  an  up-to-date  digest 
of  the  patent  laws  of  all  countries.  This  is  now  provided  by 
the  new  edition  of  the  "  Handbook  of  Patent  Law  of  all  Coun- 
tries," of  Mr.  W.  P.  Thompson,  a  well-known  patent  agent.  A 
very  useful  digest  of  British  patent  law  and  practice  is  given 
in  the  first  54  pages  of  the  work,  and  over  100  pages  are  devoted 
to  Colonial  and  foreign  patent  law  and  procedure.  The  position  in  the 
newly  formed  States,  including  Czecho-Slovakia.  Finland.  Jugo-Slavia, 
Palestine  and  Poland  is  explained,  and  a  good  deal  of  useful  information 
for  engineers  and  patentees  is  included  in  this  section.  Tiie  present  is 
the  18th  edition  of  Mr.  Thompson's  Handbook,  and  as  it  appears  to  have 
undergone  very  careful  revision  it  should  prove  extremely  useful  to  all 
who  are  interested  in  patents,  or  to  those  who  desire  to  secure  British 
or  foreign  patent  rights  or  to  register  designs  or  trade  marks  in  any 
county  in  the  world.  It  is  published  at  15s.  net  by  Messrs.  Stevens  & 
Son. 

Obitnai'v. 

We  regret  to  record  the  death  of  the  Right  Hon.  Sir  William  Mather, 
which  occurred  on  Saturday  la-:t  at  Bramshaw.  New  Forest.  The 
deceased  was  in  his  83rd  year,  having  been  born  in  Manchester  in  1838. 
He  was  well  known  in  the  electrical  engineering  industry  as  the  chairman 
of  Messrs.  Mather  &  Piatt,  of  Salford.  He  was  Liberal  nuMuber  for  South 
Division  of  Salford  from  1885  to  188li.  for  the  Gorton  Division  of  Man- 
chester from  189:>  to  1895.  and  the  Rossendale  Division  from  1900  to 
1904.  In  early  life  he  held  what  were  then  jironounced  views  on  labour 
questions,  and  was  a  convinced  believer  in  the  eight  hours  system  at  a 
time  when  i)eople  generally  were  not  so  educated  in  their  ideas  on  this 
subject  as  they  are  now.  He  was  closely  connected  with  the  development 
of  Owens  College  and  the  Manchester  Univei-sity.  and  for  some  time  was 
chairman  of  the  British  Science  Guild.  Some  years  ago  he  visited  the 
United  States  on  an  educational  tour,  and  i)ublished  a  report  whose 
recommendations  have  largely  been  adopted,  though  they  were  sub- 
mitted to  the  usual  uninformed  criticism  at  the  time. 

Mr.  J.  K.  Edmundson,  the  Urban  Electric  Supjily  Company's  resident 
engineer  at  Hawick,  met  with  a  terrible  death  on  Saturday,  his  body 
being  found  in  a  mutilated  condition  on  the  North  British  Railway  near 
Hawick.  The  deceased  was  engineer  and  manager  at  the  electricity 
works  at  (Jrantham  for  14  year*,  and  went  to  Hawick  in  February  last 
year.  He  was  recently  discharged  fmin  hospital,  where  he  hod  been 
under  treatment  for  hernia.  He  was  42  years  of  age,'and  leaves  a  widow 
and  two  daughters. 

We  regn>t  to  record  the  death,  at  the  age  of  (il.  of  Mr.  John  Hexky 
Thornton,  of  Frank  Thornton  &  Company,  electricians,  Burnley. 
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Personal  and   Appointments. 

Dr.  0.  8.  SiNN'ATT,  M.C.,  D.Sc,  .M.Sc,  Icctuicr  in  mechanical  engineer- 
ing? at  Kinji's  Collej^c.  i.ondon,  ha.s  k-en  a])])()itite(l  professor  of  aeronau- 
tical science  at  the  K.A.F.  College,  ('ran well. 

On  retiring  from  the  po.sition  of  general  manager  for  the  Pirelli  General 
Cable  Works,  Southampton,  Mr.  (i.  Co.nfokti  has  been  presented  by  the 
staff  with  a  gold  watch,  and  by  the  employees  with  a  gold  albert. 

The  King  of  Italy  has  conferred  the  Italian  War  Cross  up  m  Captain 
Wkduwooij  Bexx,  M.P.,  for  .services  rendered  during  the  war  in  con- 
nection with  the  Italian  Flying  Corps.  This  is  the  second  Italian 
decoration  awarded  to  Captain  Henn,  who,  it  will  \xi  remembered,  was 
decorated  witii  the  Medal  for  Valour  after  his  s})y-dropping  exploits  on 
the  Italian  fnjnt,  for  whicli  he  also  icccivcd  tlic  l).F.(,'. 

institution  Notes. 

The  first  smoking  concert  of  the  Electuo-Harmoxic  Society  will 
take  i^lace  on  Friday,  Oct.  1,  in  the  Creat  Hall,  Cannon-street  Hotel, 
Cannon-street,  E.C.     The  concert  commences  at  8  p.m. 

The  address  of  the  Ix  titute  of  Cost  axu  Works  Accoixtaxts 
is  now  38,  Grosvenor-gardens,  Victoria,  London,  S.W.I.  (Telephone, 
Victoria  (iTTO.)     A  library  and  a  reading  room  is  in  course  of  formation. 

The  Birmingham  Di.stkict  Fle(  tki."  Ch'b  have  arranged  a  Snooker 
handicap  for  which  a  nominal  entrance  fee  of  two  shillings  and  sixpence 
will  be  charged.  Those  wishing  to  take  i)art  should  forward  their  names 
and  the  entrance  fee  not  later  than  .Monday  next,  to  the  Secretary,  Mr. 
N.  Deykin,  130,  Station-road,  Wylde  (ireen,  Birmingham. 

The  autumn  meeting  of  the  Irox  and  Steel  Ixstitute  was  held 
during  the  week  at  Cardiff.  During  Its  course  a  number  of  Papers  of 
interest  to  electrical  engineers  were  read,  with  which  we  shall  hope  to 
deal  in  subsequent  issues. 

In  the  course  of  an  address  on  Tuesday  afternoon  Sir  JoHX  Beyxon 
deplored  that  the  visit  of  the  Institut(>  should  be  made  under  the  shadow 
of  an  imj)cnding  coal  strike,  as  mad  as  it  was  suicidal.  He  had  a 
(quarrel  with  the  better  class  of  workmen  in  South  Wales,  for  if  they 
examined  the  figures  of  the  recent  ballot  they  would  lind  that  only  bb  per 
cent,  of  the  men  voted.  The  remainder,  probably  representing  the 
sound  common  sense  men,  had  allowed  their  prosperity  to  be  gambled 
away  by  a  pack  of  boys. 

Business  Items,  &c. 

Messrs.  R.  H.  Barker  &  Company,  Rutland  Mills,  Wakefield,  have  a 
400  kw.  British  Westinghouse  turbo-alternatoR  for  sale,  with  con- 
denser and  switchboard. 

The  paitnershif)  between  Joseph  Wm.  Carrack,  Wm.  Hy.  Cass  and 
Harold  B.  Timm,  electrical  engineers  and  contractors,  6,  Park-place, 
Leeds,  has  been  dissolved.  Debts  by  Mr.  Carrack  and  Mr.  Cass,  who 
continue  the  business  as  Carrack  &  Cass. 

Prof.  E.  P.  Fetherstonhaugh,  B.Sc,  of  the  department  of  electrical 
engineering,  University  of  Manitoba,  VA'innipeg,  would  be  glad  if 
United  Kingdom  manufacturers  of  electrical  instruments  and  apjiaratus 
would  place  his  department  on  their  mailing  lists  for  catalogues. 

Messrs.  Hyatt,  Ltd.,  makers  of  the  Hyatt  roller  bearings,  will  remove 
on  Sept.  29  from  their  present  offices  at  24,  Devonshire-street,  W.C.  I,  to 
Thurloe  Place,  South  Kensington,  London,  S.W.  7.  Telegrams  . 
Hydrolim  Southkcns  London.     Telephone  :  Kensington  5143  (two  lines). 

The  owners  of  British  Patent  No.  9,555/11,  for  a  "  Motor  for  trans- 
mitting to  a  distance  continuous  or  intermittent  angular  movements," 
desire  To  dispose  of  the  Patent  or  to  enter  into  working  arrangements 
under  licence.  Particulars  from  the  Hertford  Record  Company,  Ltd., 
59,  Lincoln's  Inn  Fields,  London,  W.C.  2. 

Catalogues,  Price  Lists,  &c. 

Heat  Treatment  Bulletin  No.  24,  of  the  Automatic  &  Electric 
Furnaces,  Ltd.,  is  on  volume  changes  in  the  heat  treatment  of  steel 
by  Dr.  Leslie  Aitchison. 

A  nicely-printed  leaflet,  entitled  "  Fresh  Air  by  Electricity,"  has  been 
issued  by  the  General  Electric  Company,  Ltd.,  and  makes  some  very 
good  points  on  ventilation  and  the  use  of  electric  fans.  The  Freezor 
"  Koolah  ■'  ceiling  tan  is  described  anti  illustrated  on  page  3  of  the 
leaflet. 

A  supplement  to  the  Brush  Ljungstrom  Brochure  issued  by  the  Brush 
Electrical  Engineering  Company,  Ltd.,  gives  additionar information 
as  to  the  i)rogress  made  with  the  installation  of  the  plant  and  also  some 
technical  details  of  the  5,000-kw.  blade  system.  Some  good  illustrations 
and  shiijping  specifications  of  typical  plants  are  given. 

The  directors  of  the  Business  Telephone  Directories,  Ltd.,  25,  Law- 
rence-lane, E.C,  state  that  they  have  concluded  an  agreement  with  the 
Postmaster-General  which  gives  them  the  sole  right  of  publishing  a 
Classified  Trades  Telephone  Directory  for  London.  This  directory 
W'ill  be  known  as  "  The  Buff  Book,""  and  will  be  i)ublished  half-yearly  in 
October  and  April.  The  classified  trades  list  of  subscribers  at  the  end 
of  the  present  P.O.  Telejihone  Directory  will  be  discontinued,  but  a  copy 
of  the  new  directory  will  be  supplied  to  all  London  subscribers. 

Bankruptcies   and  Liquidations. 

The  examination  of  Alfred  Rowland  -Meggett.  electrical  engineer,  45, 
Thrumpton-lane,  East  Retford,  took  place  last  week.  Liabilities  are 
estimated  at  £675  and  assets  at  £27(). 

A  meeting  will  be  held  at  7,  Greek-street,  Leeds,  on  Oct.  19,  to  receive 
an  account  of  the  winding  up  of  the  Wensleydale  Gas  &  Electricity 
Company,  Ltd. 


Tenders  Invited  and  Accepted. 

Dublin  Guardians  require  tenders  by  3  p.m.  .Sept.  29  for  .ijix  months' 
supply  of  electric  fittings,  &c.  Forms  of  tender  from  the  Master  of  the 
Workhou.s*-. 

The  Metropolitan  Asylums  Board  require  tenders  by  2.30  p.m., 
Sept.  29,  for  extensions  of  telephone  in«tailation  at  Grove  HospitaC 
Tooting  Graveney,  S.W.  17. 

Tenders  are  required  by  11  a.m.,  Sept.  27,  for  si.x  month.s  supply  of 
electric  light  fitting.s,  &c.,  to  Purdysburx  Asylum,  .Saintfield-road, 
Belfast.     Foi-ms  of  tender  from  the  Clerk. 

Ihe  time  limit  for  the  receipts  of  applications  invited  by  the  Govern- 
ment of  the  Uganda  pRoTEf  TfmATE  for  a  concession  of  a  "portion  of  the 
Ripon  Falls  of  the  Nile  has  been  extended  to  Feb.  19,  1921. 

Lincoln  Corporation  require  tenders  by  II  a.m.  Oct.  8  for  spray 
cooling  plant.  Specifications,  &c.,  from  Messrs.  Preece,  Cardew  k 
Rider,  8,  Queen  Anne"s-gate,  Westmin.ster,  S.W.I. 

St.  Helens  Corporation  require  tenders  by  .Sept.  30  for  a  natural 
draught  cooling  tower  for  the  electricity  department.  Specification 
from  Mr.  B.  T.  Hawkins,  borough  electrical  engineer. 

South  Shields  Guardians  want  tenders  by  10  a.m..  Met.  1,  for  six 
months  supply  of  electrical  fittings.  &c..  to  the  Horton  Institution  and 
Cottage  Homes,  Cleadon.     Forms  of  tender  from  the  Clerk. 

Bradford  Corporation  require  tenders  by  iO  a.m.  Oct.  28  for  two 
natural-draught,  chimnev'^ype  cooling  towers,  pipe-work,  troughing, 
valves,  &c.  (Contract  R.  160).  Specifications,  forms  of  tender,  &c.,  from 
Mr.  Thomas  Roles,  Electricity  Offices,  Town  Hall,  Bradford. 

Sheffield  Electric  Supply  Committee  require  tenders  iby  Oct.  12)  for 
the  supply  of  two  10,000  kw.  steam  turbines,  condensing  plant,  pipe  work, 
&c.,  alternators  and  exciters.  Specifications  from  the  general  manager 
and  engineer,  Mr.  S.  E.  Fedden,  Commercial-street,  Sheffield. 

Tenders  are  invited  for  six  months'  supply  of  electrical  fittings,  &c., 
to  the  Midlothian  axd  Peebles  District  Asylum,  Rosslynlee.  Forms 
from  the  Clerk,  19,  Heriot-row,  Edinburgh,  to  whom  tenders  by  Oct.  2. 

IxvERCARGiLL  (N.Z.)  Corporation  want  tenders  by  Oct.  19  for  cables 
and  overhead  tramway-  equipment.  Specification  can  be  seen  at  the 
Department  of  Overseas  Trade  (Room  48),  35,  Old  Queen-street,  West- 
minster, S.W.I. 

The  Lancashire  &  Yorkshire  Railway'  Company  require  tenders 
by  10  a.m.  Sept.  30  for  12  months  supply  of  signal,  telegraph  and  electric 
light  wires  and  fittings,  metals,  oils,  &c.  Forms  of  tender.  (Ifcc.,  from 
Mr.  Sharp,  Stores  Department,  Osbome-street,  Manchester. 

Southampton  Corporation  invite  tenders  for  the  supply,  erection,  &c., 
of  a  o,000-kw.,  three-phase,  50  <n.,  6,000-volt  turbo-alternator,  with 
condensing  plant  and  accessories.  Specifications,  &c.,  from  Mr.  W.  G. 
Turner,   borough  electrical  engineer.     Tenders  to  the  Town  Clerk  by 

noon,  Oct.  8. 

The  Municipal  Board  of  Agra  (India)  require  tenders  for  four  Diesel 
enguies  and  h.t.  alternators,  h.t.  and  l.t.  switchgear,  transformers  and 
sub-station  equipment ;  15  miles  of  underground  h.t.  cables,  28  mills 
of  overhead  l.t.  mains,  &c.  Specifications  from  Messrs.  Handcock  & 
Dykes,  11,  Victoria-street,  S.W.  1,  to  whom  tenders  by  Oct.  22 

MaxcheSter  Electricity  Committee  invite  tenders  (by  Oct.  8)  for  the 
supply  of  five  8,500  k.v.a.  three-phase  transformers  and  fans.  &c..  and 
also  three  6,000  k.v.a.  three-phase  transformers  and  fans.  iCc.  Specifica- 
tions from  the  secretary  (Mr.  F.  E.  Hughes),  Town  Hall,  and  further 
particulars  may  be  ol'tained  from  the  chief  engineer  and  manager  iMr. 
S.  L.  Pearce),  Dickinson-street,  Manchester. 


The  Urban  Council  of  Kixs.u.E  (Co.  Cork)  hits  accept  .-d  the  tender 
of  Messrs.  O'Neill  &  Sons  for  the  electric  lighting  of  the  town  for  three 
years,  at  £180  per  annum. 

CoXHOE  (Durham)  Parish  Council  has  accepted  the  ofifer  of  Walter 
Scott,  Ltd.,  for  lighting  East  Helton  by  electricity  from  .September  1  to 
April  1,  at  £.5  per  50  c.p..  lamp. 

Stretford  Urban  Council  has  placed  ortlers  with  the  Metropolitan- 
Vickers  Electrical  Company  for  switchgear  antl  transformers  at  £3.207, 
and  for  an  automatic  i-egulator  and  transformer  at  £510. 

Glasgow  Corporation  have  accepted  tenders  for  electric  lighting 
installations  in  liouses  atKennyhill  andHii'.ilrie  as  follows  :  Mr.  C.  Kin- 
tock.  areas  I  and  2,  £10.S12  ;  and  Mr.  J.  F.  Hiddleston.  areas  3  and  4. 
£7,771. 

PoRTS^uuTH  Electric  Lighting  Committee  have  recommended  the 
Council  to  accept  the  tendei-s  of  the  Metropolitan-Vickens  Electrical 
Company  for  a  4,000  kw.  turbo  alternator  at  £38.070,  and  B<»bcock  & 
Wilcox,  Ltd.,  for  water-tube  boilers  at  £34,840. 

Glasgow  Corporation  has  accepted  the  following  tenders  :  Metro- 
politan-Vickere  Electrical  Company,  nine  1,875  k.v.a.  step-downi  trans- 
formers, £29.241  ;  British  Electric  Transformer  Company,  nine 
1,875  k.v.a.  step-down  transformei-s,  £29,385. 

Manchester  Electricity  Committee  has  accepted  the  following  tenders: 
Metropolitan-Vickei-s  Electrical  Company,  h.t.  switchgear :  Callenders 
Cable  &  Construction  Company,  cable;  Aiton  &  Company,  l.p.  water 
pipes ;  and  Hamilton,  Woods  &  Company,  valves  for  Stviart-street 
station;  Jos.  Stubbs.  Ltd..  year's  service  boxes  ;  Siemens  Bros.  &  Co., 
tee  service  boxes  ;  Hardy  &  Padmore,  trough  boxes,  bends  &  troughing. 
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Companies'  Reports,  &c. 

AuTOELECTRic  Trax.smi!^siox,  Ltd.,  was  struck  off  the  Register  of 
Joint  Stock  Companies  on  Sept.  17. 

The  directors  of  Stothert  &  Pitt,  Ltd.,  have  declared  a  further 
dividend  of  7i  per  cent,  (tax  free),  making  12i  per  cent,  for  the  year. 

At  an  extraordinary  meeting  of  the  Allgemeixe  ElektricitatS- 
Gesellschaft  on  the  11th  inst.  the  capital  was  increased  to  5.50,000,000 
marks. 

The  directors  of  the  Nairobi  Electric  Power  axd  Lighting  Com- 
PAXY,  Ltd..  have  declared  a  first  interim  dividend  at  the  rate  of  4  per 
cent,  for  1920. 

The  Briti.sh  Colcmbia  Electric  Railway  Compaxy,  Ltd.,  has 
declared  a  dividend  of  3i  per  cent.,  free  of  tax,  on  the  preferred  and 
deferred  ordinary  stocks. 

The  directors  of  the  British  Aluminium  Company,  Ltd.,  announce  a 
dividend  at  the  rate  of  8  jier  cent,  per  annum  (less  tax)  on  the  ordinary 
shares  for  the  six  months  to  June  30. 

The  Para  Electric  Railways  axd  Lighting  Compaxy,  Ltd., 
announces  an  interim  dividend  of  6  per  cent,  on  the  ordinary  and  pre- 
ference shares  for  the  past  half-year. 

The  Canadian  General  Electric  Company,  Ltd.,  has  declared  a 
half-yearh'  dividend  of  3|  per  cent,  on  the  preference  and  a  quarterly 
dividend  of  2  per  cent,  on  the  common  stock. 

An  interim  dividend  for  the  half-year  to  June  30  at  the  rate  of  8  per  cent. 
])er  annum,  less  tax,  has  been  declared  on  the  ordinary  shares  of  the 
Midlaxd  Electric  Corporatiox  for  Power  Distribution. 

The  directors  of  the  Eastern  Extensiox,  Australasia  &  Chixa 
Telegraph  Compaxy',  Ltd.,  have  declared  an  interim  dividend  for  the 
three  months  ended  June  30,  1920,  of  os.  per  share,  tax  free. 

The  directors  of  the  Madras  Electric  Tramways  (1904),  Ltd.,  have 
declared  an  interim  dividend  for  the  year  ended  Dec.  31  on  the  ordinary 
shares  of  SI  per  cent,  per  annum,  tax  free.  Last  year  the  total  dividend 
was  8  per  cent. 

The  directors  of  Stewarts  &  Lloyds,  Ltd.,  have  declared  interim 
dividends  for  the  half-year  ended  June  30,  at  rate  of  6  per  cent,  per 
annum  on  the  preference  and  10  per  cent,  per  annum  on  the  preferred 
ordinary  shares. 

The  report  of  J.  Stoxe  &  Company  for  1919  states  that  there  ^vas  a 
credit  balance,  after  allowances  for  depreciation,  &c.,  of  £162,253,  which 
with  balance  brought  forward  (£131,861)  makes  a  total  of  £294,114.  A 
dividend  of  10  per  cent,  is  to  be  paid  and  a  bonus  of  2s.  per  share  on 
the  ordinary  shares,  £199,074  carried  forward. 

The  report  of  the  directors  of  the  Dumbarton  Burgh  and  County 
Tramways  Company,  Ltd.,  for  the  year  ended  July  31  last,  states  that 
the  profit  (including  amount  brought  forward)  after  meeting  debenture 
stock  interest,  was  £9,224.  After  providing  for  sinking  fund  there  was 
a  balance  of  £5,()51,  and  a  dividend  at  the  rate  of  5  per  cent,  per  annum 
on  the  ordinary  shares  is  recommended,  leaving  £1,276  to  be  carried 
forward.     Last  year  the  same  dividend  was  paid. 

The  gross  revenue  of  the  Calgary  Power  Company'  for  1919  was 
§296,564,  against  .$276,964  for  1918.  Operating  expenses,  bond  interest 
and  other  charges  absorbed  $206,835,  leaving  a  net  profit  of  §89,729 
(against  .$82,49i)).  After  appropriating  $50,000  for  depreciation  and 
bond  discount,  the  balance  carried  forward  to  1920  was  $181,167.  The 
net  earnings  for  the  past  year  were  the  largest  in  the  history  of  the  com- 
pany, but  they  do  not,  in  the  opinion  of  the  directors,  warrant  payment 
of  a  dividend. 

The  report  of  the  directors  of  the  Halifax  &  Bermud.'S  Cable 
Company,  Ltd.,  for  the  year  ended  June  30,  1920,  states  that  the  net 
result  of  the  year's  working  is  a  credit  balance  of  £32,78()  13s.  8d.,  com 
pared  with  £2<),()27  lis.  Id.  for  the  ])revious  year  The  balance  to  credit 
of  revenue  account  brought  forward  from  last  _\ear  is  £30,062  18s.  4d., 
and  with  the  above  £32,786  13s.  8d.  makes  a  total  of  £62,849  12s. 
Deducting  £11,254  5s.  Ud.  expended  on  repairs  and  £1.500  interim 
dividend  of  3  per  cent,  (tax  free),  paid  in  Marcli  last,  there  renuvins 
£50,095  (is.  Id.  The  directors  propose  to  distribute  a  further  dividend 
of  3  per  cent,  (tax  free),  making  the  total  distribution  for  tlie  year  ()  per 
cent.  This  will  leave  £48.595  6s.  Id.  to  be  carried  forward,  subject  to 
Excess  Profits  Duty.  The  company's  cable  has  worked  efficiently 
during  tiic  year,  except  for  two  short  periods  when  it  was  interrupted 
near  Halifax  and  Bermuda  respectively. 

The  report  of  the  directors  of  the  Victoria  Falls  and  Transvaal 
Power  Company.  Ltd.,  for  the  year  ended  Dec.  31.  19iO,  .states  that, 
after  providing  for  interest  and  premium  on  debentures  for  year,  amount- 
ing to  £219. 161).  and  depreciation  and  tax,  &c.,  £394.488,  tiiere  remained 
£175,()26  net  jjrolit  to  wincii  was  added  £93,(i93  brought  forward  from 
1918.  Two  diviiU'uds,  each  of  3  per  cent.,  less  tax,  on  the  preference 
sliares  absoibi-d  £83.998,  leaving  a  surjilus  of  £185,320.  On  .June  17, 
1920,  a  dixidcnd  of  5  per  cent.,  less  tax.  was  diH'lared  on  tiu>  ordinary 
shares  for  the  year  ended  Dec.  .31,  1919,  and  as  preference  are  entitled 
to  share  pro  rata  with  ordinary  in  sur])lus  profits  distributed  until  pre- 
ference have  received  a  total  dividend  of  10  per  cent,  for  tiie  year  in 
respect  of  whicii  flistribution  is  made  the  directors  also  declared  at  same 
time  a  further  and  final  dividend  of  4  percent..  i(>ss  tax.  on  the  preferem-e 
shares.  These  dividends  absorbed  £91 ,000.  leaving  credit  balance  £94,320. 
wiiich  is  carried  forward. 


Forty  Years  Ago. 

(The  Electrician,  September  18,  1880.) 

Swansea. — The  British  Association  formally  opened  the  telephone  line 
between  the  Guildhall,  Swansea  and  the  waterworks  (8i  miles).  Whilst 
they  were  in  Swansea  the  president  congratulated  the  contractor  on  its 
success,  and  spoke  very  highly  of  the  instruments  used  <Gower-Bell). 
It  is  expected  that  a  Gower-Bell  telephone  exchange  will  be  shortly 
established  at  Swansea. 

Electrical  Illumixatiox  of  Mount  Vesuvius. — The  ''  Electro- 
technische  Zeitschrift  "  reports  that  the  first  experiments  with  the 
electric  light  on  the  Vesuvian  railwaj'  took  place  recently  under  the 
direction  of  M.  C.  Moleschott  and  of  the  engineer,  Girolamo  Taddei, 
who  represents  in  Italy  the  firm  of  Siemens  &  Halske.  Only  14  dif- 
ferential lamps  were  used,  being  maintained  in  action  bj'  a  dynamo 
machine  of  medium  size  giving  alternating  currents. 

Muirhead"s  Patents. — No  doubt  manv  readers  of  the  daily  papers 
were  surprised  to  read  that  one  of  the  last  Bills  to  receive  the  Royal 
assent  in  the  late  session  was  one  to  make  valid  certain  letters  patent 
granted  to  Messrs.  Muirhead  for  improvements  in  the  working  of  electric 
telegraphs.  It  seems  that  the  patentees,  having  inadvertently  omitted 
to  pay  the  stamp  duty  of  £50  at  the  end  of  the  third  year,  nothing  short 
of  a  special  Act  of  Parliament  could  make  good  the  omission.  Messrs. 
Muirhead  hold  almost  a  unique  position  in  obtaining  such  a  special  Act. 
but  we  doubt  if  their  views  are  very  favourable  towards  the  present 
system  of  granting  patents. 


Benn  Brothers  Journals. 

Some  Features  of  the  Current  Issues. 

"Aeronautics": — "The  Sopwith  Affair";  "The  Tests  of  Am- 
l^hibians  "  ;   and  "  Training  of  Air  Mechanics." 

"  The  Cabinet  Maker"  (Special  Autumn  Issue).  Coloured  Plate:  — 
"  Bedroom  with  Tapestry  Hangings  "  ;  '"  The  Making  of  Humpty  Floor 
Cushions  "  ;    and  "  Mahogany  at  the  West  India  Docks  ""  (illustrated). 

"The  Chemical  Age": — "The  Government  Policy  of  Restricting 
Imports  of  DyestufEs  "  ;  and  Chemical  Papers  at  the  Institution  of 
Mining  Engineers. 

"  The  Gas  World"  :— "  Detailed  Analyses  of  Gas  Companies"  Accounts, 
showing  how  the  Price  of  Gas  is  made  uj)  "  ;  "  Progress  of "  Safety  First  ' 
Methods  in  Industry  "  ;    and  "  Hire  Rates  of  Meters." 

"Hardware  Trade  Journal"  (Special  Autumn  Number): — "Brass 
Foundry  Practice  "  ;   "  Making  Pipe  Joints  "  ;    "  Electric  Steels  ". 

"  Ways  &  Means"  • — "  Gustave  Ador  and  International  Finance," 
by  Anthony  Clyne  ;  "  Decimal  Coinage,"  by  Ha  rry  AUcock  ;  and  ""  The 
Non-Ferrous  Mining  Industry,"  by  James  Wignall,  M.P. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,   Sept.  21. 


Copper — 

Price. 

Ino. 

Beet  selected 

per  ton 

£108     0     0 

— 

Electro  Wirebars... 

£118     0     f 

— 

B.C.  wire  basis 

per  lb. 

U.     Iftd. 

— 

Sheet  

le  phone) 

Is.     6d. 

Id. 

Phosphor-bronze  Win  (Te 

•     Phosphor-bronze 

wire,  basis  

•' 

Ih.  9ftd. 

~ 

Brass  60/40-- 

Rod,  basis      

„ 

0^    lOJd. 

— 

Sheet,  basis   

Is.  4Jd. 
Is.  4^d. 

— 

Wire,  basis    

Pig  Iron— 

(Meveland  Warrants 

per  tou 

£11   17     6 
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Galvanised      steel 

wire,  basis  8  SWQ 

,. 

£51     0    0 

— 

Lead  Pig  — 

English  

„ 

£37   10     0 

£0 

10 

0 

Foreien  or  Colonial 

35  10     0 

£0 

o 

0 

r»rt— Ingot   

275   10     " 

£2 

10 

0 

Wire,  basis     

per  lb. 

0     3     6\ 

- 

- 

Dec. 


Sa/ammontac— Per  cwt.  110". -105s.     Copper  Sulphate.— Per  ton  £41. 
Sulphur  (Flowers).— Ton  £18  5s.         Boric     Acid  (Crystals).— Per    too 
(Roll  Brimstone).— Per  ton         £74. 
£18  5s.  SodiumBichromate. — Per  lb.  Is.  5d, 

Sulphuric    Acid    (Pvrites.  168°).—     Sodium  Chlorate,— Per  \b.  5ld. 
Per  ton.  £9  17s.'  Cd. 
i?u66Pr.— Pa  1  !ine.  Is.  7Jd. :   pl,i.ntation  1st.  latex,  Is.  6.Jd.  per  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables: 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co..  Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams  : 
Benbrotric.  Fled,  London.     Telephone  :   City  9853  (4  lines) 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Bales  can  bk  obtained  on  application  to  the  Manager.  Advertise- 
ment Copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes, 


A  New  Mercury  Vapour  Lamp. 

The  increasing  use  of  the  gas-tilled  lamp  for  lighting  pur- 
poses has  resulted  in  a  partial  eclipse  of  the  arc  lamp  for  this 
work  ;  and  it  seems  also  to  have  drawn  investigators  away 
from  what  is  a  very  fascinating  subject.  Nevertheless,  as 
.was  pointed  out  in  our  columns  a  week  or  two  ago,  there  is 
room  for  considerable  enquiry  into  the  properties  of  the 
metallic  arc  which  is  now  receiving  so  large  an  employment 
for  welding  work.  This  applies  particularly  to  the  alternating 
current  arc  which,  probably  owing  to  the  difficulties  which 
surround  it,  has  received  less  than  its  due  share  of  attention. 
This  question  has,  however,  recently  been  investigated  from 
another  point  of  view  by  M.  Henri  Georges,  who  in  the 
'■  Comptes  Rendus  "  a  short  time  ago  described  a  two  electrode 
lamp,  which  starts  with  cold  electrodes  and  operates  at  a 
pressure  of  over  500  volts.  The  tube  is  of  quartz,  and  the 
vapour  pressure  is  about  2  kg.  per  sq.  cm.  Reservoirs  at  the 
end  of  the  tube  contain  a  small  quantity  of  mercury  (about 
1  c.c.  for  the  2  kw.  lamp),  while  the  lamp  itself  is  filled  with 
neon  also  under  slight  pressure.  Connection  is  made  to  the 
secondary  of  a  transformer  with  a  self  induction  in  the  primary 
circuit  and  starting  is  effected  merely  by  closing  the  primary  cir- 
cuit. The  lamp  takes  about  seven  minutes  to  reach  the  steady 
state,  when  it  appears  as  a  thread  of  high  brilliancy;  the  tem- 
perature of  the  walls  of  the  tube  being  then  about  TOOT.  In  the 
first  pattern  of  lamp  the  pressure  on  the  terminals  is  about 
2,250  volts,  and  the  current  consumed  is  about  1  ampere  with 
a  power  factor  of  0-7.  It  is  hoped  that  lamps  with  a 
capacity  of  10  kw.  will  soon  be  constructed  and  when  this 
is  done  the  most  powerful  source  of  ultra-violet 'light  that  has 
yet  been  available  will  be  obtained.  The  investigation  should 
also  not  be  without  its  bearing  on  the  design  of  the  mercury 
vapour  rectifier  which  is  now  finding  an  employmeyit  for 
industrial  work. 

The  Economic  Selection  of  Coal. 

Having  regard  to  the  financial  situation  the  days  are  gone 
by  when  coal  could  be  used  lavishly  without  any  consideration 
its  to  its  suitability  for  the  work  for  which  it  was  being  em- 
ployed.    One  result  of  this  has  been  an  increasing  tendency  to 


examine  coal  microscopically  and  physically  and  another  to 
design  boilers  and  other  coal  using  apparatus  with  some 
reference  to  the  class  of  fuel  which  is  to  be  employed  in  them. 
The  problems  thereby  raised  are  discussed  by  Mr.  A.  L.  Booth 
in  a  Paper  read  at  a  recent  meeting  of  the  Iron  and  Steel 
Institute.  He  quite  rightly  points  out  that  ""  true  economy 
is  in  making  the  best  of  present  day  plant,  and  that  the  selec- 
tion of  the  most  suitable  fuel  is  probably  the  most  important 
factor  in  realising  such  economy."  For  this  purpose  micro- 
scopic examination  has  the  advantage  over  chemical  analysis 
that  while  with  the  latter  fuels  with  quite  different  beha\-iours 
may  give  the  same  results,  the  former  allows  a  very  close 
distinction  to  be  made  and  other  useful  information  to  be 
obtained.  It  is  obvious,  however,  that  such  work  cannot 
been  undertaken  by  indiWdual  coal  users  with  anv  great 
success,  and  that  if  there  cannot  be  co-operative  coal  buying 
there  should  at  least  be  co-operative  coal  analvsis. 


The  University  of  London. 

We  are  not  enamoured  of  the  peremptory  tone  of  the 
letter  addressed  by  the  Minister  of  Education  to  the  Vice- 
Chancellor  of  the  University  of  London,  fixing  a  time  limit 
to  the  Government  offer  of  the  Bloomsburv  site  as  the  new 
home  for  the  University.  Like  some  others.  Mr.  Fisher  is 
convinced  that  the  site  is  the  most  suitable  one  that  can  be 
secured,  and  he  threatens  that  unless  the  Senate  accept  it  no 
other  site  will  be  offered.  This  is  a  ridiculous  attitude,  even 
for  a  Minister,  to  assume  towards  a  matter  of  the  highest  im- 
portance for  London  and  the  Empire.  The  best  available 
place  should  be  found  for  the  housing  of  the  University,  and 
though  Bloomsburv  may  be  capable  of  being  converted  into 
a  suitable  home  there  are  many  who  believe  that  much  cheaper 
and  more  commodious  accommodation  can  be  easily  found. 
In  addition,  experts  say  that  King's  College,  which  the  Uni- 
versity would  have  to  vacate,  is  more  valuable  than  the 
proposed  Bloomsbury  site  and  that  the  offer  of  the  Government 
is  lacking  in  generosity,  and  is  merely  an  attempt  to  make  a 
good  bargain.  Under  these  circumstances,  the  most  thorough 
i  nvostigation  should  be  made  by  independent  authority  into  the 
whole  of  the  facts,  but  this  cannot  be  done  if  Mr.  Fisher 
insists  upon  liis  ultimatum.  This  method  of  dealing  with  this 
important  matter  reflects  httle  credit  upon  the  Ministry  of 
Education. 
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The  British  Association. 

Since,  a  week  or  two  ago,  we  called  attention  to  certain 
ills  which  the  flesh  of  the  British  Association  is  heir  to 
diagnosis  has  been  attempted  by  a  number  of  distinguished 
physicians  in  the  columns  both  of  "  Nature  "  and  of  "  The 
Times."  There  is  practical  unanimity  that  something  is 
wrong  and  almost  equal  regret  that  the  proceedings  of  this 
Society  fail  to  attract  in  the  way  they  once  used  to.  For 
ourselves,  we  feel  that  a  broad  policy  is  necessary  if  any 
certain  cure  is  to  be  achieved,  and  we  are  not  at  all  sure  that 
Prof.  H.  E.  Armstrong  does  not  hit  the  right  nail  on  the  head 
in  saying  that  while  "  The  neglect  of  science  by  the  nation 
has  long  been  the  favourite  text  of  the  scientific  preachers, 
it  occurs  to  none  to  consider  how  complete  is  the  neglect  of 
the  nation  of  which  scientific  workers  have  long  been  con- 
sistently guilty."  It  is  all  very  well  to  deplore  the  greater 
interest  that  the  nation  takes  in  football  and  horse-racing 
than  in  science,  but  the  aims  of  scientists  should  be  to  make 
science  as  interesting  to  the  general  public  as  these  all- 
absorbing  topics.  The  rest  would  then  follow.  Though  it 
may  not  be  possible  to  do  this  every  day  it  might  be  possible 
to  do  it  once  a  year.  There  are  already  sufficient  societies 
whose  aim  is  the  dissemination  of  scientific  learning  among 
scientists.  What  is  wanted  is  a  society  which  will  disseminate 
scientific  learning  among  literary  men,  journalists,  jockeys, 
actors  and  the  public  generally.  If  the  British  Association 
were  to  reorganise  itself  to  do  this  it  would  not  sully  its 
traditions  and  would  increase  its  usefulness. 


Labour  and  Science. 

In  this  connection,  it  may  be  added,  that  while  we  hear 
much  of  the  need  for  a  better  appreciation  of  the  benefits  of 
science  by  manufacturers,  it  is  rarely  that  the  equally  great 
need  for  an  imderstandiiig  of  science  by  Labour,  is  emphasised. 
Scientific  theories  on  maximum  ])roduction  have  often  been 
stultified  by  labour  troubles,  and  it  is  equally  true  that 
delicate  tests  made  with  a  view  to  obtaining  the  most  efficient 
application  of  human  effort  will  come  to  little  if  workers  are 
privately  determined  that  in  no  circumstances  shall  they 
succeed.  It  is  obvious  that  the  future  demands  the  worker 
as  well  as  the  employer  feeling  a  desire  that  science  should 
be  usefully  applied  to  the  industry  with  which  he  is  associated. 
We  are  therefore  interested  to  observe  that  the  British  Science 
Guild  is  arranging  for  a  conference  with  the  Labour  Party 
during  the  current  year.  At  this  stage  details  are  not  avail- 
able, but  the  Guild  rightly  regards  this  as  an  important 
precedent.  If  the  time  comes  when  Labour  holds  a  larger 
measure  of  control  over  industry  it  is  surely  essential  that  its 
leaders  should  be  well  informed  on  scientific  subjects.  In  this 
connection  we  may  recall  the  saying  of  Goethe,  aptly  quoted 
by  the  President  at  the  recent  Annual  Meeting  of  the  Guild, 
"  There  is  no  more  dreadful  sight  than  ignorance  in  action," 
but  we  have  been  very  near  having  an  example  of  it  recently. 


turers  are  now  being  asked  to  state  the  average  number  of 
hours  per  day  during  which  current  is  being  used,  though 
even  this  is  not  in  itself  enough  to  give  a  true  line  of  de- 
marcation. According  to  the  announcement,  too,  the  ''  actual 
cost  per  unit  is  calculated  by  dividing  the  total  cost  by  the 
number  of  units  consumed,"  but,  of  course,  the  figure 
thus  obtained  will  have  to  be  used  with  the  utmost  care  in 
making  comparisons.  With  the  limitations  mentioned  above 
the  information,  which  is  to  be  tabulated  and  circulated 
among  the  members,  should  be  useful  in  assisting  manu- 
fa<;turers  to  keep  a  check  upon  their  costs,  but  we  hope  it  will 
not  in  addition  prove  a  thorn  in  the  side  of  the  supplv  authori- 
ties. It  is  also  proposed  to  introduce  an  interchange  of  facts 
concerning  the  terms  and  conditions  of  supply  agreements 
in  the  various  areas.  In  this  way  it  is  hoped  a  check  will  be 
placed  upon  any  attempt  to  give  preferential  treatment  to 
any  class  of  consumer. 

Direct  Current  Conversion, 

Ax  apparatus,  whose  object  is  the  simplification  of  methods 
whereby  direct  current  can  be  converted  from  one  voltage  to 
another,  has  recently  been  devised  by  the  Societe  Romain 
Bon  of  Liege.  It  consists  of  what  is  essentially  a  direct 
current  generator  but  with  a  fixed  armature  and  a  rotating  field. 
Instead,  however,  of  the  usual  arrangement  of  armature 
windings  what  are  in  efiect  a  number  of  series  transformers 
are  used,  the  terminals  of  which  are  connected  to  a  commutator 
from  which  current  can  be  collected  by  a  system  of  revolving 
brushes.  This  arrangement  in  combination  with  the  revolving 
field  and  an  elliptical  air  gap  gives  an  equipment  whereby  any 
desired  conversion  can  be  realised  by  increasing  or  decreasing 
the  number  of  ampere  turns  in  the  stationary  coils.  The 
makers  point  out  that  as  the  general  conditions  resemble 
those  of  a  static  transformer  a  minimum  of  iron  and  copper 
are  required,  and  that  there  are  no  crossing  leads  at  different 
potentials,  thus  facilitating  insulation  and  reducing  the  risk 
of  short  circuit.  Commutation  is  said  to  present  no  difficulty, 
though  the  usual  design  is  modified  by  replacing  the  parallel 
bars  with  an  arrangement  of  staggered  contacts.  Neverthe- 
less, as  the  biggest  machine  that  has  so  far  been  built  is 
1  kw.,  it  is  early  days  to  be  definite  on  this  point,  and  we 
should  not  be  surprised  to  find  considerable  obstacles  to 
development  from  troubles  of  this  kind. 


Electricity  Supply  Costs  and  Agreements. 

As  we  lueiitioned  recently,  the  Federatioii  )f  British  Indus- 
tries has  inaugurated  a  scheme  for  the  interchange  between 
its  members  of  figures  relating  to  electricity  costs.  At  pre- 
sent some  50  members  have  sup])lied  the  required  data,  of 
which  we  hope  ])roper  use  will  be  n\ade,  as  it  will  not  be  an 
easy  matter  to  fix  u])on  an  equitable  basis  of  comparison, 
when  so  much  depends  upon  the  load  factor,  the  local  con- 
ditions, the  hours  worked  per  day,  the  character  of  the  work 
for  which  electricity  is  employed,  and  the  time  of  day  at 
which  it  if,  used.  We  arc  glad  to  see  that  this  has  already 
been  recognised  to  some  extent  at  least  by  those  responsible 
for  the  compilation  of  the  information,  and  that    manufac- 


Conditions  in  British  Export  Contracts. 

We  recently  referred  to  the  prejudice  aroused  in  C'hinese 
business  circles  against  British  engineering  and  export  firms 
on  account  of  the  introduction  into  contracts  of  clauses  de- 
signed to  protect  manufacturers  and  exporters  from  the 
effects  of  strikes  and  of  increased  wages  awards.  Contracts 
for  the  sup])ly  of  electrical  engineering  plant  take  many  months 
to  complete  and  in  the  present  uncertain  condition  of  things 
it  is  quite  natural  that  firms  should  endeavour  to  protect 
themselves  from  loss.  However,  the  consumer  does  not  see 
this  in  quite  the  same  light,  and  a  somewhat  similar  feeling 
against  these  protective  clauses  seems  to  have  been  aroused 
in  South  America.  We  think  it  would  be  highly  desirable  to 
find  some  alternative  method  of  dealing  with  the  difliculty. 
In  the  course  of  a  strong  protest  against  the  clause  by  the 
Valparaiso  Chamber  of  Commerce  to  the  Federation  of  British 
Industries  it  is  pointed  out  that  it  is  very  prejudicial  to  the 
best  interests  of  British  trade  as  tending  to  fo.ster  demands 
for  increased  wages  among  British  worknien.  The  Chamber 
thinks  that  the  removal  of  the  safeguard  against  loss  on 
contracts  would  have  a  salutary  effect  on  both  employee  and 
employer,  and  the  Federation  has  been  urged  to  take  steps,to 
have  the  clause  eliminated  from  its  membe:s'  contracts.     It 
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is  stated  that  business  lias  been  lost  in  Chile  even  when  the 
British  prices  quoted  were  more  favoural)le,  as  buyers  object 
to  a  condition  which  manufacturers  in  the  United  States  and 
other  countries  do  not  insist  upon.  We  desire  to  appeal 
strongly  to  employers  and  to  Trade  Union  leaders  to  do  some- 
thinw  to  stabilise  the  conditions  of  things,  because  unless  there 
is  a  reasonable  certainty  as  to  fosts  of  production  it  will  be 
impossible  to  abandon  the  clause.  If  it  should  be  necessary 
to  continue  it,  then  many  engineering  contracts  will  go  else- 
where and  the  export  trade  of  this  country  will  suffer  severely. 


Foreign  Students  and  Export  Trade. 

The  question  of  encouraging  foreign  and  colonial  engineering 
students  to  come  to  this  country  for  their  training,  has  not 
received  that  consideration  from  British  manufacturers  and 
engineers  which  its  importance  deserves.  In  recent  com- 
mercial reports  on  the  Far  East  and  South  America,  we  read 
that  there  was  a  predilection  for  American  machinery  in  those 
places,  because  many  of  the  local  merchants  and  engineers 
had  acquired  their  engineering  and  business  experience  in  the 
United  States.  After  a  period  in  America  they  returned  home 
imbued  with  American  ideas  ;  they  are  acquainted  with  the 
operation  of  American  tools  and  machinery,  and  naturally, 
when  i)Iant  is  wanted,  they  prefer  to  buy  where  they 
know  most.  At  the  present  time  America  is  attracting  a 
number  of  Chinese  students,  and  in  addition  efforts  are  also 
being  made  to  develop  education  in  China  itself.  For  instance 
an  American  engineer  in  charge  of  the  mechanical  engineering 
department  of  the  Peking  University  is  organising  a  movement 
in  favour  of  raising  about  £1,250,000  in  the  U.S.A.  for  the 
purpose  of  extending  the  work  of  the  department.  No  doubt 
Great  Britain  has  been  doing  a  certain  amount  of  useful  work 
through  the  Hong-Kong  University,  and  an  arrangement  has 
been  made  to  employ  a  limited  number  of  Brazilian  engineering 
students  in  this  country,  but  more  strenuous  and  better 
organised  efforts  are  needed  if  we  are  to  capture  and  maintain 
our  share  of  the  Chinese  and  South  American  trade.  There  are 
vast  possibilities  in  China  and  South  America  for  the  engineer, 
and  therefore  we  welcome  the  announcement  that  the  Federa- 
tion of  British  Industries  has  advised  its  members  to  encourage 
the  employment  of  engineers  from  the  Argentine,  from  Czecho- 
slovakia and  other  countries.  We  believe  that  this  policy 
is  the  right  one,  and  th,at  it  will  ultimately  assist  materially 
in  the  expansion  of  our  export  trade. 


Foreign  Engineering  Concessions 

Like  many  other  countries,  some  of  the  South  American 
Republics  are  being  forced  by  the  shortage  and  high  price  of 
coal  to  take  steps  to  develo])  their  extensive  water  power 
resources.  With  this  end  in  view  they  have  recently  invited 
tenders  for  concessions  for  hydro-electric  works.  But  unfor- 
tunately the  conditions  attached  to  the  grant  of  these  conces- 
sions are  not  calculated  to  attract  British  engineers  or  capital- 
ists. For  instance,  the  Department  of  Public  Works  at  Porto 
Alegre,  Rio  Grande  do  Sul,  Brazil,  asked  for  tenders  for  utilising 
about  30,000  H. p.  on  the  river  Jacuhy.  The  length  of  the 
concession  offered  was  30  years,  when  the  works  would  pass 
to  the  State,  presumably  at  a  figure  to  be  settled  by  the  State 
Department.  We  also  notice  that  the  State  of  Alagoas  is 
inviting  offers  for  a  telephone  concession,  with  the  right  of 
obtaining  a  permit  from  the  Governor  to  utilise  local  water- 
falls, and  in  this  case  the  maximum  period  is  only  25  years. 
When  it  is  remembered  that  the  construction  of  the  works 
would  take  two  or  three  years,  and  that  another  five  or  six 
years  would  be  required  for  developing  the  business  and  in 
attracting  a  power  load,  the  effective  period  of  the  concessions 
is  less  than  20  years,  which  is  totally  inadequate  to  enable  the 


concessionaires  to  obtain  a  fair  return  on  their  capital 
and  to  cover  the  risk  incidental  to  such  enterprises  in  a  foreign 
country.  Under  the  recent  Water  Power  Law  of  the  United 
State.*^  of  America  concessions  are  granted  for  50  years.  In 
addition  two  or  three  years  are  allowed  for  preliminary  work, 
and  at  the  end  of  the  concession  the  undf-rtaking  can  only 
be  taken  over  at  a  fair  market  value.  If  South  American 
States  wish  to  attract  capital  for  the  purpose  of  developing 
water  power  schemes  'they  would  do  well  to  follow  the 
example  of  their  Northern  neighbours. 


Trading  Agreements. 

Some  time  ago  the  members  of  the  Electrical  Contractors' 
Association  formed  themselves  into  a  limited  company  for  the 
purpose  of  negotiating  trade  agreements  between  the  Associa- 
tion, acting  for  its  members,  and  other  traders,  in  order  pri- 
marily to  regulate  the  conditions  of  sale  and  supply  of  elec- 
trical material.  This  arrangement  has  worked  very  well,  and 
there  is  widespread  regret  among  those  concerned  that  the 
activities  of  the  Association  cannot  be  extended.  Unfor- 
tunately, however,  a  large  body  of  the  membership  is  opposed 
in  principle  to  this  policy,  and  we  are  therefore  once 
again  treated  to  the  spectacle,  which  is  seen  so  often  in  the 
electrical  industry,  of  division  where  there  should  be  unity. 
The  whole  question  is  one  of  organisation  and  of  a  weighing 
of  the  advantages  which  can  be  derived  from  such  organisation. 
It  is  not  a  matter  which  should  be  rushed  :  on  the  contrary, 
every  detail  should  be  carefully  considered.  But  it  is  emi- 
nently a  case  where  combination  is  necessary  ;  and  we  are 
sorrv  to  hear  there  is  some  talk  of  the  Trading  Association 
being  discontinued.  It  should  surely  be  possible  to  prevent 
this. 

The  Slump. 

At  the  present  time  most  of  the  lay  Press  and.  as  a  result, 
nearlv  evervone  else,  is  prophesying  a  trade  slump.  Doubtless 
conditions  are  not  what  they  could  and  should  be.  Anxiety 
over  a  coal  strike,  higher  wages  demands,  the  ca"  canny  policy, 
the  operation  of  the  Excess  Profits  Duty  and  the  growing  dis- 
inclination and  inability  of  the  consumer  to  pay  the  prices  asked 
have  all  had  their  share  in  bringing  about  a  decrease  in  buying. 
but  nevertheless  should  there  be  a  slump,  with  all  the  dis- 
advantages that  such  a  condition  of  things  will  bring,  it  will 
have  been  largely  engineered,  either  by  interested  persons  or  by 
those  Avho  ought  to  know  better,  rather  than  brought  about 
naturally.  It  is  equally  e^^dent  that  it  would  be  possible 
to  avoid  a  slump.  The  world  demand  for  goods  is  not  yet 
satisfied.  Could  there  be  therefore  a  cessation  of  demands 
from  organised  labour  for  higher  wages  and  Utopian  conditions 
of  working  and  instead  co-o^ieration  with  employers  to  in- 
crease jiroduction  not  only  woidd  costs  fall,  but  sales  would 
increase  and  the  slump  would  quickly  be  turned  into  a  boom  in 
which  not  only  capital,  but  labour  and  the  consiimer  as  well 
would  benefit.  Under  the  present  conditions  home  trade  is 
slack,  and  the  export  trade  is  finding  other  markets  with  little 
advantage  to  anvone  in  this  countrv. 


Daylight  Saving  and  Electricity  Supply. 

We  should  not  be  suri)risod  To  find  that  the  decision  of  the 
Government  to  postpone  reversion  to  winter  time  xiutil  October 
25th  will  give  central  station  engineers  another  grudge  against 
the  daylight  saving  idea.  So  far  the  chief  objection  to  it 
has  been  the  loss  of  revenue  it  causes,  but  now  it  will  be 
accused,  with  a  good  deal  of  truth,  of  providing  a  peak  at  an 
unusual  time.  This,  of  course,  will  be  most  evident  in  indus- 
trial districts,   for  before  the  now  period  is   over  factories 
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will  be  opening  in  the  dark  and  the  lighting  and  power  loadst 
will  therefore  be  superimposed.  Much  the  same  thing  will 
also  occur  at  the  other  end  of  the  day,  with  the  results  that 
the  conditions  usually  associated  with  midwinter  will  be  re- 
produced in  October.  The  only  thing  that  'can  be  said  is 
that  owing  to  the  later  hour  of  commencing  work  things  will 
be  as  bad  as  they  would  have  been  a  short  time  ago. 


Physical  Theory  and 
Relativity. 

The  formulation  of  electromagnetic  relativity,  mainly  as  a 
result  of  the  successive  labours  of  Larmor,  Lorextz,  Eixstein 
and  Minkowski,  opened  a  new  world  of  thought  to  physicists, 
involving  the  reconsideration  of  the  very  foundations  of 
physical  science. 

Knowledge  of  Nature  may  be  broadly,  and  exactly,  defined 
as  consisting  of  physics,  the  coherence  of  the  known,  and 
metaphysics,  the  synthesis  of  the  knower  with  the  known. 
Until  disturbed  by  the  formulation  of  electromagnetic  rela- 
tivity, physical  science  had  retained  almost  unchanged  its 
early  foundations,  rooted,  not  directly  in  perceptual  experience, 
but  in  the  pre-Aristotelian  Greek  conception  of  distributions 
of  material  throughout  a  space  in  itself  without  activity, 
conceived  as  a  manifold  of  discrete  points  at  a  number  of 
discrete  instants  of  time,  supposed  to  flow  equably  in 
measurable  lapses. 

The  Function  of  Physics. 
The  function  of  physics  is  to  discover  the  attributes  of  the 
material,  and  as  Whitehead  puts  it,  "  the  course  of  nature 
is  conceived  as  being  merely  the  fortunes  of  matter  in  its 
adventure  through  space."  The  inadequacy  of  such  a  founda- 
tion was  recognised,  even  in  ancient  Greece,  in  respect  to 
problems  of  abstract  thought.  It  is  quite  logical,  appears 
to  provide  the  simplest  possible  representation  of  the  external 
world,  and  serves  for  the  practical  purposes  of  existence, 
including  the  solution  of  all  except  the  most  recondite  physical 
problems.  But  our  perceptual  knowledge  has  not  the  character 
assigned  to  it  by  the  formulation,  which  can  therefore  have 
no  other  foundation  than  incorrect  metaphysics.  And  the 
disentanglement  of  physics  from  the  theological  metaphysics 
with  which  it  had  been  associated,  by  Galileo,  Huygens, 
Newton,  and  some  of  their  greater  contemporaries  and 
successors,  greatly  aided  the  development  of  both  subjects  ; 
and  later  intrusions  into  physics,  as  a  direct  consequence  of 
its  inadequate  fornmlation,  of  metaphysical  elements  such  as 
Locke's  theory  of  primary  and  secondary  qualities  of  matter, 
proved  distinct  impediments  to  progress.  Moreover,  the 
corres])onding  disentanglement  of  pure  mathematics  from 
])hysics,  begun  in  the  last  century  and  consunmuited  by 
Whitehead  and  Russell  in  the  present  one,  has  already 
accelerated  the  growth  of  the  former,  and  made  it  a  still  more 
efficient  aicf  to  the  progress  of  the  latter.  Pure  mathematics 
is  iiov.-  recognised  as  simply  an  elaborated  system  of  deductive 
logic,  a  purely  nu'ntal  i)roduct  and  instrument  extending  the 
field  of  our  thought  as  the  telescope  and  the  microscope  extend 
the  field  of  our  vision. 

The  Relativity  Principle. 

The  relativity  i)rinciple  in  physics  originated  in  the  failure 
of  the  MiCHKLSON-MoRLEV  exjjeriment  in  1887,  and  of  all 
subsequent  attempts,  made  with  apparatus  of  adequate 
sensitiveness,  to  obtain  evidence  of  uniform  motion  relatively 
to  the  ether.  The  inherent  impossibility  of  obtaininc  such 
evidence   was  therefore   assumed   as   an   axiom   embodied   in 


he  statement  that  the  speed  of  light  in  vacuo  as  measured 
by  any  observer  would  be  unaffected  by  uniform  translation 
of  the  observer  relatively  to  the  source.  In  the  meantime, 
both  Fitzgerald  and  Lorentz  had  shown  that  the  null-result 
would  be  explained  by  a  minute  contraction,  in  the  direction 
of  motion,  of  any  body  moving  through  the  ether,  and  Larmor 
and  Lorentz  showed  by  very  different  methods  that  exactly 
the  requisite  contraction  was  to  be  expected  on  the  electro- 
magnetic theory  of  matter.  Ehrenfest  raised  the  objection 
that  if  this  were  so,  and  a  cart-wheel  were  spun  about  an  axis 
fixed  in  the  ether,  the  circumference  Avould  contract,  while 
the  motion  of  the  spokes  being  entirely  radial,  they  would 
remain  unchanged  in  length.     This  was  answered  later. 

The  Newtonian  laws  of  motion  are  unaffected  by  uniform 
translations  of  the  observer  relative  to  the  body  observed, 
and  therefore  their  mathematical  expressions  are  invariant  in 
respect  to  linear  transformations  of  the  co-ordinates,  Now 
Maxwell's  electromagnetic  equations  for  stationary  media, 
which  are  in  complete  agreement  with  observation. ,  are  the 
basis  of  aocepted  electrical  theory.  Lorentz,  therefore, 
starting  with  the  expression  in  rectangular  co-ordinates 
relative  to  axes  fixed  in  the  ether,  sought  for  a  transformation 
taking  account  of  the  suggested  contraction,  which  should 
reproduce  them,  unchanged  in  form,  in  terms  of  new  co- 
ordinates moving  through  the  ether.  He  succeeded  with 
respect  to  the  free  ether,  but  with  a  slight  deviation  in  the 
case  of  electric  charges,  which  could  be  eliminated  only  by 
an  accompanying  change  in  the  time,  making  it  depend  on 
the  original  space  co-ordinates,  the  speed  of  the  moving 
system,  and  a  constant  c,  identical  with  the  speed  of  light 
in  vacuo. 

The  Work  of  Einstein. 

This  suggests  that  every  observer  must  have  his  own  local 
time  scale  as  well  as  his  length  scale,  and  Einstein  assigned  a 
physical  meaning  to  this  local  time  on  the  assumption  of  a 
comparison  of  the  local  times  of  different  observers  by  means 
of  light  signals  transmitted  with  the  speed  c.  He  then 
generalised  the  relativity  princijile  into  the  statement  that, 
assuming  c  constant,  the  mathematical  expressions  of  the 
laws  of  nature  are  reproduced  unchanged  by  the  Lorentz 
transformation.  Minkowski  found  that  this  transformation 
might  be  represented  as  a  pure  rotation  in  a  fourfold  continuum 
combining  the  local  spaces  and  times  of  any  observers  moving 
uniformly  (without  acceleration)  in  any  manner,  and  in  which 
every  ])osition  represented  a  point  iastant.  and  the  whole 
history  of  a  moving  particle  or  light-ray  in  space  and  time  was 
rejjresented  by  a  continuous  line  of  point  instants  which  he 
called  a  world-line.  The  contraction  hypothesis  then  became 
consistent  and  complete,  the  contraction  in  length  being 
compensated  by  an  expansion  in  time,  completely  resolving 
Ehrexkest's  ])aradox. 

Larmok  suggested,  in  a  recent  paper,  that  in  the  Minkowski 
time-space  electrodynamic  relativity  seems  to  be  secured  by 
sacrificing  the  permanent  existence  of  electrons,  material 
particles,  and  space  itself  as  inde])endent  of  time  ;  and  this 
relativity  can  apply  only  to  free  other.  The  material  world 
vanishes  that  relativity  may  survive.  This  is  with  the  old 
formulation.  Whitehead's  analysis  in  '"  An  Enquiry  Con- 
cerning the  Princiiiles  of  Natural  Knowledge. ""  reviewed  in 
The  Elec  tkician  of  April  16th,  1920.  and  in  "  The  Concept 
of  Nature,"  by  the  same  author,  reviewed  in  this  issue, 
is  based  on  events,  and  finds  its  most  general  space  and  time 
expression  in  the  Minkowski  continuum,  with  complete 
metiical  determination  of  both,  never  before  attained — 
embracing  also  within  it  the  local  sj^ace  and  times  corresponding 
to  the  percejjtions  of  various  observers,  and  the  spaceless  time 
of  Newtonian  physics,  now  for  the  first  time  proved  definitely 
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Euclidean,  as  has  been  instinctively  assumed  by  tbe  common 
sense  of  mankind,  but  never  hitherto  formally  demonstrated. 
This  clearly  suggests  as  the  more  direct  and  practical  procedure 
in  the  further  developmrent  of  physical  theory  the  persistence 
in  the  expression  of  natural  phenomena  in  terms  of  matter 
and  motion,  in  the  Newtonian  manner,  guided  and  corrected 
\n  its  more  recondite  aspects  by  more  abstract  formulations. 

What  appears  to  be  the  most  pressing  problem,  the 
refornmlation  of  ether  theory  in  accordance  with  electro- 
magnetic relativity,  is  shown  by  analysis  to  be  quite 
conceivable,  as  Cunningham  pointed  out  early  in  the 
year.  Whitehead's  work  may  be  expected  greatly  to 
facilitate  its  accomjjlishment. 

The  Place  of  Gravity. 

Einstein  sought,  further,  to  bring  gravitation,  of  the  nature 
of  which  we  are  ignorant,  into  the  Minkowski  continuum  by 
assuming  the  identity  of  a  gravitation  field  with  any  field  of 
acceleration,  and,  after  a  suggestion  of  Riemann's,  representing 
the  presence  of  material  particles  by  twists  and  kinks  in  the 
continuum,  thereby  distorting  the  scheme  of  electromagnetic 
phenomena,  including,  the  assumed  constant  speed  of  light, 
but  not  sufficiently  to  be  experinientally  detected.  And  to 
secure  the  required  independence  of  the  axes  to  which  they 
were  referred,  of  the  mathematical  expressions  of  the  laws  of 
gravitation  and  its  relations  to  fight,  they  also  had  to  be  dis- 
torted, and  to  an  extent  just  sufficient  to  bring  them  within 
range  of  experimental  observation  in  three  cases.  As  Larmor 
has  expressed  it,  "  It  is  as  if  one  found  that  a  cap  would  not 
fit  exactly  over  a  surface,  but  that  a  close  fit  could  be  forced 
by  flight  local  stretching."  The  fact  that  two  out  of  the  three 
cases  were  found  verified  in  the  eclipse  observations  of  May  29, 
1919,  and  the  remaining  one  not  absolutely  disproved,  seems 
to  make  it  probable  that  to  some  extent  at  least  Einstein's 
assumptions  are  justified,  although  his  formulation  may 
require  modification,  and  physicists  will  await  with  intense 
interest  the  publication  of  the  analysis  by  which  Dr. 
Whitehead,  as  announced  in  "  The  Concept  of  Nature,"  has 
confirmed  the  two  predictions  of  Einstein's  which  have  been 
exi)erimentally    verified. 


Research    and    Research 
Workers. 

It  is  a  well-known  principle,  hallowed  by  custom,  that  he 
who  pays  the  piper  calls  the  tune.  A  difficulty,  however, 
arises  when  the  provider  of  the  feast  insists  in  addition  on 
directing  how  the  tune  selected  is  to  be  ])Iayed  and  bv  what 
instruments.  The  result  is  often  discord  rather  than  harmony. 
We  are  led  to  these  reflections  by  a  study  of  the  fifth  annual 
report  of  the  Committee  of  the  Privy  Council  for  Scientific  and 
Industrial  Research,  which  will  be  found  summarised  on 
another  page  of  this  issue.  The  Committee  take  this  oppor- 
tunity of  dealing  with  the  work  that  has  been  done  under  their 
direction  since  their  establishment  five  years  ago  and  also  of 
indicating,  at  any  rate  by  inference,  what  their  future  policy 
is  likely  to  be. 

Dual  Functions. 

The  dual  functions  of  this  Department  are  indicated  with 
sufficient  plainness  in  its  title.  It  is  necessary,  however,  to 
emphasise  this  duality  as  it  is  often  lost  sight  of,  even  by  the 
Committee  themselves.  In  our  opinion,  that  useful  kind  of 
work  which  is  conveniently  included  under  the  rather  mis- 
leading term  of  research  must  be  considered  from  two  points 
of  view  which  are  best  kept  quite  distinct.  For  there  is  first 
what  may  be  called  "  scientific  "  research.     This  comprises 


investigations  primarily  undertaken  by  workers  in  pure  science 
to  gain  a  greater  knowledge  of  fundamental  princij>les  or 
simply  in  a  pure  striving  after  knowledge.  An  example  of 
this  is  to  be  found  in  Sir  J.  J.  Thomson's  work  on  positive 
rays.  It  often  happens,  of  course,  that  this  work  ultiniately 
receives  an  unexpected  practical  application  as  in  the  case  of 
the  thermionic  valve,  but  that  is  not  its  primary  object. 
Tlere  is,  secondly,  what  may  be  called  industnal  research. - 
This  comprises  investigations  primarily  undertaken  to  obtain 
an  explanation  of  certain  phenomena  whose  existence  is  known 
but  whose  operation  is  only  partially  understood.  The  work 
now  being  done  on  buried  cables  is  an  example  which  will 
*ccur  to  everyone  of  this  class  of  work. 

Two  Classes  of  Worker. 

Now,  not  only  are  these  two  classes  of  research  entirely 
different  in  their  aim,  but  the  qualities  required  from  the 
workers  in  them  are  dissimilar.  The  sort  of  man  who  makes 
a  success  in  the  first  need  be  influenced  by  no  commercial 
instincts.  He  must  be  a  scientist,  it  is  true,  but  he  can  be  a 
sort  of  scientific  poet,  allowing  his  fancies  to  roam  where  they 
will,  only  controlled  by  the  conditions  imposed  by  himself  and 
his  own  being.  It  is  obvious  that  such  work  is  not  and  cannot 
be  primarily  industrial  in  its  aim. 

The  industrial  research  worker  must  be  of  different  clay, 
mainly  because  his  subject  is  given  him  and  because  he  is 
necessarily  trammelled  by  commercial  considerations.  While 
still  a  scientist  he  must  be  less  of  the  poet  and  more  of  the 
business  man.  His  deductions,  if  not  his  results,  must  be 
coloured  by  the  object  from  which  he  is  working.  To  employ 
a  homely  simile  he  must  be  more  of  the  hack  than  of  the  race 
horse. 

The  Scientific  and  Industrial  Research  Committee  have,  we 
think,  rather  lost  sight  of  this  distinction.  They  rightly  con- 
gratulate themselves  on  not  inquiring  into  the  work  which  is 
to  be  undertaken  by  "  scientific  "  researchers  before  the  grant 
is  made,  but  at  the  same  time  they  deplore  the  necessity  of 
Industrial  Research  Associations  having  to  establish  their  own 
laboratories  because  the  large  number  of  students  render  those 
in  universities  and  technical  schools  no  longer  available.  But 
as  we  have  pointed  out  the  two  classes  of  work  ai^  absolutely 
dift'erent  and  should  be  kept  quite  separate. 

A  Delicate  Plant. 
There  is  one  other  ])oint  in  which  the  general  policy  of  the 
Committee  is  open  to  criticism.  They  do  not  seem  fully  to 
realise  the  delicacy  of  the  plant  with  which  they  have  to  deal. 
This  is  clear  if  we  compare  what  they  have  done  in  the  past 
with  what  they  propose  to  do  in  the  future.  In  the  past  they 
have  administered  grants  in  what  may  fairly  be  called  an  open- 
handed  and  judicious  way.  Th?v  have  encouraged  the  for- 
mation of  Research  Associations  and  the  undertaking  of  suit- 
able researches  by  scientific  societies.  In  future  they  seem  to 
want  to  go  a  step  further.  For  there  is  towards  the  end  of  the 
report  a  discussion  in  quite  the  blue-book  manner  of  such 
questions  as  the  limits  of  co-operation,  the  agreements  that 
should  be  made  by  research  associations  between  themselves 
before  undertaking  certain  "  border  line  '  work,  the  relation 
of  the  work  of  research  associations  to  works  practice  and  how 
research  organisations  may  best  confer  to  mutual  advantage. 
It  makes  us  a  little  fearful  of  what  may  happen  as  the  result 
of  all  this,  and  we  hope  it  will  not  be  followed  by  the  inaugura- 
tion of  a  multiplicity  of  forms,  the  desire  for  statistics  and 
amassing  of  data  with  all  of  which  we  are  already  only  too 
familiar  as  a  result  of  the  intrusion  of  officialdom.  The  Com- 
mittee has  done,  and  can  do,  most  useful  work,  but  its  greatest 
care  must  be  to  see  that  the  plant  of  research  is  not  stamped 
underfoot  bv  the  cloven  hoof  of  bureaucracv. 
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The  Design  of  Intervalve  Transformers. 


Application  to   Low^-Frequency   Aperiodic   Magnifiers. 


By  J.   K.  GATTERSON-SMITH. 


IXTRODUCTIOX. 


'^-  The  procedure  iu  designing  iron-cored  transformers  for  use 
m  valve-magnifiers  for  telephonic  circuits  differs  very  much 
from  that  employed  for  ordinary  transformers.  There  is 
little  doubt  that  much  of  the  trouble  experienced  in  the  past 
with  this  class  of  aj^paratus  may  be  traced  to  lack  of  appre- 
ciation of  the  factors  involved  leading  either  to  faulty  design 
or  wrong  adjustment  of  the  transformers  and  valves. 

The  rapidly  extending  use  of  such  devices  has  resiilted  in  a 
considerable  variation  in  their  design  and  behaviour,  and  it 
is  the  object  of  this  article  to  shovv^  the  lines  along  which 
satisfactory  development  may  be  expected.     There  is  every 


OneStagt 


per  stage  as  being  the  ratio  of  the  alternating  voltages  between 
the  grid  and  filament  of  successive  valves  such  as^  No.  1  and 
No.  2  valve.  The  circuit  for  one  stage  of  a  simple  magnifier 
is  shown  in  Fig.  1  where  v^  and  v.^  are  the  successive  grid 
voltages.  _  The  ratio  of  these  two  voltages  is  the  product  of 
the  effective  amplification  at  the  valve  and  the  transformation 
ratio  of  the  windings.  It  may  be  said  at  once  that  with 
existing  valves  a  high  transformation  ratio  leads  to  a  low 
effective  amplification,  and  that  in  general  the  transformation 
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Fig.  1. — Magnifier  Circuit. 
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Fig.  3. — Grid  Current  Characteristic. 


reason  to  believe  that  in  the  future  these  low-frequency  magni- 
fiers will  be  used  for  many  other  purposes  in  addition  to  their 
application  to  the  magnification  of  very  small  alternating 
currents,  having  frequencies  of  the  order  of  500  to  1,000  cycles 
per  second,  such  as  exist  in  various  forms  of  microphone  and 
telephone  circuits,  certain  types  of  relay,  and  the  detector 
circuit  in  wireless  receiving  apparatus. 

Principle  of  the  Magnifiers. 

The  main  principle  of  these  magnifiers  is  their  relay  action, 
the  valve  taking  a  minute  power  input  liberates  a  relatively 
large  power  output  from  the  local  battery  or  other  source. 
With  the  exception  of  certain  cases  of  special  relays  the  output 
is  required  to  cease  at  the  same  time  as  the  input. 

The  function  of  the  transformer  is  to  assist  the  valve,  and  its 
design  should  be  such  that  the  combination  gives  a  greater 
magnification  than  the  valve  would  give  with  series  anode 
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Fig.  2. — Anode  Chabacteristk  s. 

resistance  alone.  However,  unless  well  defined  conditions 
are  realised  it  is  possible  that  a  very  poor  magnification  will 
result,  and  in  extreme  cases  it  may  be  less  than  unity. 

It  is  important  to  distinguish  between  "  aperiodic  "  magni- 
fiers in  which  the  niagnification  depends  upon  the  valve  and 
transformer  combination,  and  "  tuned  "  magnifiers  iu  which 
resonance  and  also  reaction  is  employed  to  increase  the  magni- 
fication. The  former  type  is  considered  in  the  ])resent  article 
and  the  formulae  developed  do  not  apply  directly  to  the  latter. 

One  valve  and  its  transformer  constitute  oiie  stage  of  the 
magnifier,  and  it  is  convenient  to  consider  the  maunification 


ratio  used  varies  from  1:2  up  to  1:5.     Ratios  much  higher  than 
this  do  not  appear  to  be  practical. 

Conditions  at  the  Valves. 

The  characteristics  of  the  three-electrode  "hard"  valve  used 
for  magnifiers  with  suitable  voltages  applied  are  represented  by 
Fig.  2  for  the  anode  current  and  Fig.  3  for  the  grid  current 
when  the  filament  is  carrying  its  normal  steady  current. 

If  in  a  particular  case  the  grid  of  valve  No.  1  is  at  the  same 
potential  as  the  negative  end  of  the  filament  (%=0)  and  the 
anode  to  filament  voltage  is  "  Va  normal  "  the  anode  current 
will  have  the  value  "  A  "  shown  in  Fig.  2. 

A  variation  in  the  grid  voltage  will  cause  a  change  in  the 
anode  current  to  such  values  as  J'  or  A"  corresponding  to  the 
new  grid  voltage.  Clearly  this  is  not  accompanied  by  any 
change  in  the  voltage  across  the  valve. 

The  slope  of  the  curve  determines  the  change  in  the  anode 
current  for  a  given  excursion  of  Vg  so  that  if  the  alternating 
voltage  Vy  is  applied  to  the  grid  an  alternating  anode  current 
/  will  be  superimposed  on  the  mean  anode  current  /„  and  its 
value  will  be 

I  =  kyXv-y  where  h^  is  the  slope  of  the  curve  in  "  amperes 
per  volt." 


Fig.  4.— Anode  Cuuuit  Series  Resistance. 

Under  certain  conditions  the  slope  of  the  curve  might  be 
equal  to  100  micro-amperes  per  volt  change  at  the  grid,  i.e., 
ij  — 100x10'®,  consequently  an  alternating  i\  at  the  grid  of 
1  millivolt  would  produce  an  alternating  anode  current  of 
0-1  micro-ampere  if  the  anode  circuit  external  to  the  valve  is 
a  resistance-less  battery. 

In  order  that  a  change  shall  take  place  iu  the  anode  voltage 
{i.e.,  P.D.  across  the  valve)  it  is  necessary  to  insert  a  high 
resistance  in  series  with  the  anode  as  shown  in  Fig.  4.  The 
alternating  anode  current  /  will  then  produce  a  voltage  drop 
RxI~V  which  is  the  alternating  anode  voltage. 
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The  steady  anode  current  /«  is  supplied  by  tlie  steady  battery 
volta"e  Vh,  which  volta<^(;  is  partly  consumed  in  the  series 
resistance  R  leaving  the  mean  anode  voltage  Va  across  the 
valve.  Provided  the  series  resistance  is  very  high  the  anode 
voltage  V  may  be  considerably  greater  than  the  initial  grid 
voltage  v,. 

The  actual  voltage  across  the  valve  is  Va  i  V  under  these 
conditions,  and  the  amplitude  of  the  anode  current  cannot  be 
obtained  from  a  single  curve  as  in  Fig.  2,  for  it  now  depends 
upon  the  two  curves  Va  +  V  and  V„-V  shown  in  Fig.  5. 
It  is  clear  that  this  change  in  anode  voltage  lessens  the  anode 
current  change  by  an  amount  depending  upon  the  distance 
apart  of  the  two  curves,  and  the  effect  may  be  more  evident 
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Fig.  5. — Anode  Current  and  Voltage. 

in  Fig.  6,  which  shows  the  relation  between  the  anode  current 
and  the  anode  voltage  for  several  values  of  the  mean  grid 
voltage.  The  slope  of  these  curves  is  sensibly  constant  over 
working  ranges,  being  of  the  order  of  10  to  50  x  10"^  ampere/ 
volt.  It  is  designated  by  Aig  so  that  the  change  in  anode 
current  corresponding  to  anode  voltage  change  F  will  be 
A-'o  X  Y  ampere. 

The  complete  expression  for  the  anode  current  change  due 
to  the  grid  alternating  voltage,  v^,  is  therefore 

7  =  ^'i.  Vi  +  ^-.,  .  F (1) 

where  V=—RI  (on  account  of  the  fall  in  anode  voltage  when 
Vi  is  positive).     This  gives  the  anode  alternating  voltage 
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Fig.  6.— Effect  of  Grid  Voltage  on  Anode  Current. 

The  magnification  expressed  as  the  ratio  of  the  two  voltages, 
F  and  v^,  is  the  "  voltage  step-up  "  given  by 


1  + 


k..R 


(2) 


Clearly  the  '"  step-up  "  is  something  loss  than  kjk.^,  because 
in  all  practical  cases  the  terms  within  the  bracket  must  be  less 
than  unity.  The  effect  of  the  resistance  of  the  next  valve  and 
its  grid-leak,  if  any,  is  to  reduce  the  value  of  iJ  to  a  lower 
figure  than  that  of  the  series  resistance.  In  practice  it  is 
difficult  to  obtain  a  satisfactory  resistance  exceeding  100,000 


ohms  which  will  carry  the  steady  anode  current  of  the  order  of. 
one  milli-ampere.  It  is  for  this  reason,  and  because  of  the 
higher  magnifications  possible,  that  the  intervalve  transformer 
is  used. 

Ideal  Transformer  Action. 

The  writer  believes  that  the  behaviour  of  an  intervalve 
transformer  is  more  easily  understood  if  consideration  is  first 
given  to  the  hypothetical  case  of  an  ideal  transformer  having 
no  magnetising  current  or  losses. 


Fig.  7. — Primary  and  Second.vry  Circuits. 

The  ideal  transformer  acting  as  a  perfect  coupling  (100  per 
cent.)  between  the  primary  and  secondary  circuit,  the  ratio  of 
the  turns  in  the  windings  being  "  r,"  is  represented  by  the 
diagram  Fig.  7,  where  R^,  is  the  grid  to  filament  resistance  of 
the  valve  forming  the  load  on  the  transformer.  This  load 
resistance  depends  upon  the  adjustments  of>  the  valve,  as  will 
be  seen  on  referring  to  Fig.  3,  the  grid  characteristic.  A 
change  of  v  in  the  grid  voltage  produces  a  change  in  the  grid 


Fig.  8.— Grid  Voltage  Control. 

current  i  of  an  amount  depending  upon  the  slope.     This  slope 

is  k^=  *  of  the  order  of  lx.l0"«  ampere/volt  in  certain  cases. 

The  resistance  of  the  load  is  therefore  given  by 

•PxRy^vxi  or  R,j=vji^llk3. 
The  smaller  the  slope,  k.^,  the  higher  is  the  resistance  of  the 
load,  a  matter  of  great  importance,  and  therefore  the  mean 
grid  potential  of  the  valve  is  sot  at  a  point  generally  negative 
to  the  filament.     The  influence  of  various  anode  voltages  upon 


I 


c 


T' 


-^Mag. 


^  F/ux 


'v=r.V 


Fig.  9. 


(a)  Ideal. 
TransfornuT. 


(B)  Real. 
Transfonner. 


this  characteristic  is  isnorod  here  as  it  is  usually  slight,  and  it  is 
assumed  that  the  oiu^ curve  such  as  Fig.  3  represents  the  con- 
ditions  for   all   anode   voltages   in   tho   working  range, 
adjustment  of  the  grid  voltage  is  obtained  by  bringing 
transformer  connection  back  to  a  sliding  contact  rheosta 
grid  potentiometer,  as  shown  in  Fig.  8. 


The 
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Tlic  phase  relations  of  the  currents  and  voltages  are  simple 
in  the  case  of  the  ideal  transformer,  and  are  as  shown  by  the 
vector  diagram  (a),  Fig.  9.  Because  the  output  and  input  are 
equal  the  following  are  derived 


and 

therefore 


F./=  —v.i^—r.V.i 
i=r.V./Rj 


V 


I.Rn 


It  has  been  shown  in  the  previous  section  that  an  alternating 
voltage  7\  applied  to  the  grid  of  valve  No.  1  gives  rise  to  an 
alternating  anode  current  of  the  value  shown  in  equation  (1), 
consequently  on  substituting  this  in  equation  (3)  the  anode 
voltage  with  the  ideal  transformer  is 


Ra 


—  ^9    .    V   .    Rn 


1 


(at  the  valve) 


(4) 


This  simply  stated  means  that  the  transformer  transfers  the 
secondary  circuit  resistance  to  the  primary  or  anode  circuit, 
and  as  the  latter  must  be  kept  very  large,  it  is  clear  that  the 
transformation  ratio  of  the  ideal  transformer  would  be  limited 
to  moderate  values  depending  upon  the  ^3  of  the  valve  No.  2. 


®  Jc^=  Zx  10    amp/volt 
©         =4 


0         2         4,6 
Transformation  Ratio, 

Fig.  10.— Maunifi cation  with  Ideal  Tran.sformer. 


Voltage  Step-up  per  Stage. 

The  magnification  given  by  equation  (4)  will  be  increased 
by  the  transformation  ratio  of  the  intervalve  transformer, 
and  the  stei)-up  ])('r  stage  is 

or,  on  imilti])iyiiig  (equation  4)  through  by  "  /•  "  the  step-up 
per  stage  is 


Jc, 


r+LR, 


(r)) 


Graj)hs  from  this  relation  are  shown  in  Fig.  10  for  constant 
values  of  k^  and  k.,  but  varying  A-.,,  and  it  is  apparent  that  for 
the  ideal  transformer  the  magnification  reaches  its  maximum 
at  a  certain  ratio  r  which  is  given  by 


r=^\/k,.R„  or  Vk,jk.y 

Tbe  magnilication  per  stage  is  therefore  determined  by 
k],  k^  and  k^,  and  the  best  ratio  by  .'o  and  Ag. 

If  for  any  reason  the  secondary  load  is  re])resented  by  a 
resistance  less  than  1/A:3  it  is  safer  to  keep  the  expression  for 
this  ratio  in  the  first  f«rm. 


The  maximum  magnification  is  obtained  on  substituting  this 
value  of  ■■  r  "  in  equation  (5),  giving 

k 

i^max.  =  J  .  r  .  j^  (for  the  ideal  transformer).       (6) 

For  example,  with  a  valve  having  k^,  A:,  and  k^  equal  to 
280,  40  and  I  x  10"®  respectively,  the  transformation  ratio 
would  be  1/40=6-3,  and  then  rmax.  =22,  which  shows  that 
high  transformation  ratios  are  not  to  be  expected. 

In  a  real  transformer  the  presence  of  the  magnetising 
current  has  the  effect  of  lowering  the  magnification  ;  at  the 
same  time  it  necessitates  a  somewhat  larger  ratio. 

{To  he  concluded.) 


The  Electrical  Signal  Engineer. 

By   M.    G.    T. 

In  the  "  forties  "  railway  signalling  began  to  be  developed,  but 
purely  mechanical  apparatus  was  used.  In  the  '"  eighties  "  Parlia- 
ment required  railways  to  provide  interlocking,  which  ^\ould  prevent 
conflicting  and  dangerous  movements  of  points  and  signals,  and  in 
consequence  it  was  necessary  to  centralise  their  control.  The  signal 
engineer  did  very  heavy  work  for  many  years  in  meeting  these 
requirements,  and  became  a  railway  officer  of  considerable  im- 
portance. The  electrical  side  of  the  work  was  small,  being  confined 
to  block  working,  and  the  arm  and  light  repeaters  which  were  intro- 
duced between  1850  and  1880.  What  electrical  work  was  done  was 
usually  dealt  with  by  the  electrical  superintendent,  who  also  dealt 
with  telegraphs  and  the  few  telephones  then  in  use. 

Between  1880  and  1890  electrical  engineering  began  to  develop. 
At  Paddington,  for  instance,  in  1884,  the  largest  electric  light  works 
then  in  existence  was  brought  into  use.  As  time  went  on,  electric 
train  staff,  token  or  tablet  instruments,  tele25hones,  warning  bells, 
electric  point  detection,  track  circuits,  power- operated  signals, 
complete  power  signalling  installations,  and  many  other  aj^plica- 
tions,  and  variations  of  the  above  apparatus  and  circuits  were 
developed.  At  the  present  time  the  electrical  signal  \\  ork  is  so  heavy 
that  the  signal  department  on  some  railwaj^s  controls  the  mecha- 
nical and  electrical  signalling,  and  a  separate  electrical  engineer  deals 
with  electric  traction,  power  applications  in  goods  dejjots,  docks, 
&c.,  and  the  lighting  of  stations,  j-ards,  offices  and  rolling  stock. 

The  recent  development  of  track  circuiting  and  telephone  train 
control  has  had  an  important  and  satisfactory  effect  on  the  movement 
of  trains,  and  while  the  purely  mechanical  side  of  signalling  would 
seem  to  be  nearing  the  limits  of  develoj)ment,  the  po.ssil)ilities  of 
electricity  are  only  beginning  to  be  understood  and  realised.  To 
obtain  the  best  results,  an  unusual  combination  of  technical  know- 
ledge is  required.  An  electrical  signal  engineer  must  be  familiar 
with  the  broad  principles  at  least,  and  as  many  of  the  details  as 
j)ossiblc,  of  traffic  working,  rules  and  regulations.  Ministry  of  Trans- 
])ort  requirements.  Acts  of  Parliamen.,  relating  to  railways  and 
telegraphs,  Post  Office  wayleaves  and  easements,  signalling  schemes, 
interlocking  and  design  of  locking  machines,  design  and  erection 
of  signal  boxes,  diffei-ent  systems  of  power  .signalling,  automatic 
signalling,  electrical  and  mechanical  detection  of  points,  electric 
locking,  block  apparatus  and  working,  single-line  w  orking  apparatus 
and  methods,  electric  arm  and  light  reix^atei-s.  signal  lamps,  level 
crossing  gates,  alternating  and  dii-ect  cin-rtMU  track  circuiting,  design 
of  power  ])lant  for  signalling  installations,  t»-lcgraph  construction 
and  nuiintenance,  cable  work,  telephone  exchanges,  telegraph 
offices,  tele])hone  train  control  offices,  testing  of  all  kinds,  manage- 
ment of  a  small  factory,  making  and  i-epairing  mechanical  and  elec- 
trical signalling  a])i)aratus,  administration  of  a  dejiartment  of  2,0(X) 
to  :?.()0<)  men,  with  the  constant  and  inci-casing  amount  of  time  which 
has  to  be  given  up  to  pui-ely  staff  mattei-s. 

Mr.  Roger  T.  Smiths  ]n-esidential  atldi-ess  to  the  Institution  of 
l-'lcctiical  Engineers  brought  out  what  large  usci-s  of  electrical  power 
railways  aiv.  and  also  jileadcd  for  the  railway  electrical  engineer. 
Xo  mention  was  made  of  the  electrical  signal  engineer.  The  full 
advantages  of  electric  tra^-tion  and  liettiM-  working  of  goods  depots 
could  not  be  ivalised  without  up-to-date  electrical  signalling  and 
t(ic])hon(<  control  methods.  Neither  do»>s  the  recent  circular  from 
the  Institution  of  Hlectrical  Engineers  make  any  mention  of  this 
work  in  th(>  list  of  subjects  .suggested  for  Pajx-j-s.  The  ln.stitution  of 
Railwav  Signal  Engineers,  however,  catei-s  for  the  work  of  the 
electrical  signal  engineer,  and  the  explanation  may  possibly  be  that 
the  larger  Institution  does  not  wish  to  poach  on  tlv  other's  preaervca. 
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Modern  Marine  Problems  in  War  and  Peace. 


Jiy    C.   V 

The  (y'ouncil  of  tho  Institution  havin<(  decided  that  the  time  has 
come  for  the  Kelvin  Uxtiire  to  emljiacc  otiier  fields  than  those  of 
I^ord  Kelvin's  personal  activities,  have  honoured  me  with  an  invita- 
tion to  deal   with  scientific   investigations  carried  out  in  marine 


i)roblcins  during  and  after  the  war  under  the  Admiralty  at  its 
various  exj)erimental  stations.  Apart  from  the  interest  and  impor- 
tance of  the  subject  there  is  a  fitness  in  coupling  it  with  the  name  of 
Lord  Kelvin,  who  did  so  much  Un-  tho  submarine  telegraph  and  for 
navigation. 

The  problem  of  submarine  detection  enlisted  the  highest  scientific 
talent  of  the  country,  and  in  this  work  the  Institution  co-operated 
both  by  the  formation  of  its  anti-Submarine  Committee  and  by  the 
service  of  its  members  in  Admiralty  stations  and  elsewhere.  A 
variety  of  stations  for  e.\])erimont  were  established,  notably  at 
Parkeston  Quay,  Harwich  and  at  Shandon  on  the  Gareloch.  Ulti- 
mately a  unique  mobilisation  of  the  scientific  talent  of  this  country 
existed  ;  had  this  been  effected  earlier  the  history  of  the  anti- 
submarine war  might  have  been  very  different.  Unfortunately 
such  mobilisation  required  experience  and  much  valuable  time  was 
lost. 

The  Primary  Objects. 

Apart  from  the  primary  objects  of  these  submarine  investigations 
much  information  of  a  general  scientific  interest  was  obtained.  It 
will  be  convenient  to  consider  the  work  under  four  heads:  (1) 
Detection,  (2)  Defence  and  destruction,  (3)  Navigational  applica- 
tions, and  (4)  General  scientific  research. 

*  It  is  important  first  to  form  a  clear  idea  of  circumstances  arising 
from  the  "  physics  of  the  sea,"  which  influence  the  generation, 
propagation  and  reception  of  impulses,  whether  electrical,  acoustic, 
magnetic,  thermal,  optical,  &e.  Seawater  offers  an  excellent  medium 
for  mechanical  impulses,  but  its  high  conductivity  is  a  great  obstacle 
to  electromagnetic  disturbances,  except  those  of  the  lowest  frequency. 
Thus  at  an  ordinary  frequency  of  50  revs  per  sec,  94  per  cent,  of  the 
amplitude  is  absorbed  in  about  100  metres.  Optical,  thermal  and 
other  forms  of  radiation  are  rapidly  diffused,  and  chemical  action 
is  also  j)urely  local.  Moreover,  disturbances  exist  which  easily  mask 
the  effects  to  be  studied.  Differences  in  the  physical  characteristics 
of  sea  and  air  gave  rise  to  embarassing  interference  phenomena, 
complicated  by  surface  waves,  which  also  cause  noises  highly  incon- 
venient to  acoustic  observations.  We  have  also  to  take  into  account 
noises  involved  in  the  propulsion  of  ships  and  reflections  from  the 
bed  of  the  ocean  in  shallow  water. 

Finally,  there  are  earth  currents  and  magnetic  storms  to  be 
reckoned  \vith.  There  are  thus  limits  to  the  advantages  of  increasing 
the  sensitiveness  of  detection,  and  our  energies  had  to  be  largely 
concentrated  on  eliminating  disturbances.  Acoustic  methods  have 
a  great  advantage  as  the  human  ear  is  very  .sensitive  to  changes  in 
the  quality  of  sounds.  But  even  assuming  these  difficulties  over- 
come we  have  the  further  problem  of  ascertaining  the  direction  of 
the  source,  and  it  is  here  that  refraction,  reflection  and  absorption 
play  such  an  embarassing  part. 

Detection. 

As  regards  the  application  of  the  disturbances,  we  may  broadly 
distinguish  between  two  methods:  (A)  Those  in  which  the  dis- 
turbance is  emitted  by  the  vessel  to  be  detected  ;  IB)  Those  in 
which  it  is  emitted  by  the  observing  station  or  a  separate  source 
and  is  reflected  or  intercepted  by  the  vessel  to  be  detected.  We 
may  distinguish  these  methods  by  the  terms,  direct  or  homo-dyna- 
mic, and  reaction  or  hetero-dynamie.  We  may  further  subdivide 
the  hetero-dynamie  method  into :  (a)  Simple  reflection  methods 
in  which  the  object  is  detected  in  the  presence  of  the  primary 
impulse,  e.g.,  ordinary  \asion ;  (b)  Echo  methods  in  which  the 
primary  impulse  is  interrupted  during  the  reception  of  the  reflected 
disturbance  ;  (c)  Shadow  methods  in  which  the  impulse  is  inter- 
cepted by  the  object  to  be  detected. 

This  simple  classification  is  of  gi-eat  value  in  guiding  research. 
The  bulk  of  physical  disturbances  diminish  in  intensity  according  to 
the  square  or  cube  of  the  distance  from  the  source,  as  well  as  by 
absorption.  If  the  disturbance  enumates  from  the  vessel  to  be 
detected,  it  diminishes  in  this  manner,  but  if  it  emanates  from  the 
observing  station  and  is  reflected  from  a  small  object  such  as  a  ship, 
both  the  emitted  and  reflected  disturbances  are  similarly  dissipated 
and  absorbed,  so  that  the  eftect  received  diminishes  as  the  fourth  to 
sixth  power  of  the  distance,  and  the  absorption  is  squared.  Hence 
hetero-dynamie  methods,  although  they  may  deal  with  much  larger 
initial    disturbances,  are    ineffective    in    comparison    with    homo- 
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dynamic  methods,  unless  the  emitted  energy  can  Ije  concentrated 
into  a  nearly  parallel  l>eam. 

Experience  shows  that  for  electromagnetic  waves  of  frequencies 
above  100  per  .sec.  the  attenuation  in  KX)  metres  is  almost  hopeless ; 
however  as  waves  may  escape  into  the  air  and  Jje  detected  above 
the  surface  signalling  at  wireless  frequencies  is  not  impracticalile. 
Optical  methods  would  be  valuable,  if  effective,  as  actual  Nision  is 
the  most  conclusive  evidence  of  presence  and  direction  ;  but  even  in 
the  clear  water  of  the  Mediterranean  the  limit  of  visibility  Ls  only 
about  200  ft.  and  in  home  waters  only  20  ft.  Thermal  and  chemical 
methods  offer  little  prospect  of  adoption. 


♦Abstract   of   the    Eleventh   Kelvin 
Institution  of  Electrical  Engineers. 


Lecture,    delivered   before  the 


Acoustic  DE\^cEs, 

Hydrophones  have  proved  of  con.siderable  service.  In  the  ordi- 
nary type  a  heavy  circular  metal  case  is  pro\ided  with  a  diaphragm 
on  one  side  to  the  centre  of  which  is  attached  a  button  granular 
microphone.  A  "  directional  "'  hydrophone  con.si.sts  of  a  thin  metal 
diaphragm  supported  by  a  heavy  ring  so  that  the  water  is  on  both 
sides  of  it.  Amicrophone  is  attached  to  the  centre  of  the  diaphragm, 
mounted  in  a  water-tight  capsule.  With  sound  waves  striking  the 
surface  normally  maximum  sensitiveness  is  attained,  but  with  the 
hydrophone  edge-on  the  effects  of  both  sides  neutraUse  and  no 
sound  is  heard.  For  fixed  stations  such  hydrophones  answer  satis- 
factorily, but  they  are  useless  on  mo%ing  ships  owing  to  water- 
noises  produced  by  the  motion.  Fair  results  have  been  obtained 
from  hydrophones  in  water-filled  streamline  cases  attached  to  the 
hull  of  a  ship  in  which  hydrophones  can  be  rotated.  Much  work 
has  been  done  on  towed  Us'tening  de\ices.  Bi-aural  methods  depend 
on  the  fact  that  if  sound  falls  upon  two  receivers  separated  by  a 
short  distance  it  reaches  them  at  different  times,  unless  the  source 
is  in  the  median  plane  between  them.  Hence  if  the  two  receivers 
communicate  with  the  two  ears  the  sound  appears  on  one  side  or  the 
other  ;  the  '•  cross-over  "  point  is  attained  when  the  connecting  bar 
is  perpendicular  to  the  direction  of  the  source.  This  method  has 
been  of  great  value  in  locating  aeroplanes,  but  is  less  easy  to  apply 
to  hydrophones.  The  rotation  of  the  bar  carrying  the  microphone 
is  troublesome,  and  accordingly  various  compensators  have  been 
devised,  variable  lengths  of  air  being  introduced  between  the  re- 
ceivers and  the  observer's  ears.  Instead  of  '•  binauralling  "  some 
observers  prefer  to  work  on  the  "  sum  and  difference  '  principle. 
As  regards  directional  hydrophones  the  method  of  arrangement, 
when  attached  to  the  tow,  is  important ;  by  using  three  hydro- 
phones arranged  two  abreast  and  one  slightly  in  advance  any 
ambiguity  in  determining  direction  can  be  eUminated. 

While  towed  devices  have  had  some  success  they  are  troublesome 
to  handle,  and  the  tendency  is  towards  the  development  of  listening 
apparatus  for  use  on  board  ship. 

In  this  case  water  and  ship  noises  are  difficult  to  eliminate,  but  the 
problem  is  assisted  by  the  method  of  acoustic  integration,  which  points 
to  the  use  of  large  flat  surfaces  equipped  with  a  number  of  receivers 
for  i-eception.  Special  de%ices,  involving  the  introduction  of  a 
phase  difference  into  the  microphone  or  other  receivers  attached  to 
different  parts  of  the  diaphragm,  have  been  introduced  to  avoid 
the  inconvenience  of  rotating  a  large  receiver.  The  Walser  gear 
used  in  the  Fi-ench  Navy  employs  two  large  "  blisters  ■  on  the  two 
sides  of  the  ship,  each  provided  with  a  large  number  of  thin  circular 
diaphragms.  The  sound  waves  received  ai-e  foeussed  into  a  conical 
trumpet  which  can  be  rotated,  and  the  observer  ascertains  whether 
the  sound  is  loudest  on  the  port  or  starboard  sides  of  the  ship,  and 
then  rotates  the  trumj>ets  until  a  maximum  is  discovered.  A  second 
device  of  great  intei-est,  due  to  H.  W.  Hillier,  makes  use  of  the  fact 
that  the  velocity  of  sound  in  w^ater  and  hydrogen  gas  is  nearly  equal.  If 
sound  arrives  at  the  end  of  a  long  tube  at  the  same  speed  as  in  water, 
and  if  the  tube  is  directed  towards  the  som-ce,  sound  entering  at  every 
part  of  it  reaches  a  receiver  in  the  same  phase.  Tliis  may  be  called 
"longitudinal"  as  contrasted  with  "transverse  "  integration. 
Another  method  or  useful  device  for  listening  by  non-integi-atiug 
hydrophones  depends  on  interfei-ence  phenomena. 

'The  above  methods  assume  that  a  submarine  is  moving  and 
emitting  recognisable  sounds.  For  detecting  stationary  vessels  or 
other  objects  "  echo "  methods  have  been  devised.  By  using 
powerful  acoustic  transmitters,  such  as  the  Wrightson  s>Ten  or  the 
Fessenden  oscillator  not  only  is  sound-signalling  rendei-ed  possible 
at  long  distances  but  distinct  eclioes  can  be  recognised,  and  by 
working  with  narrow  and  confined  beams  very  interesting  results 
have  been  obtained.  High  frequency  acoustic  detection,  with 
frequencies  of  5,000  to  100^000  periods  per  sec.  have  also  been  used 
for  iceberg-detection.  Such  methods  have  other  promising  appli- 
cations a^  well  as  for  locating  submarines. 
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Had  the  submarine  remained  as  noisy  as  when  originally  intro- 
duced existing  de\dces  would  have  amply  fulfilled  requirements  aa 
regards  detection.  But  the  use  of  improved  methods  have  greatly 
reduced  noise,  while  the  need  for  detecting  submarines  when 
resting  on  the  bottom  or  floating  have  also  rendered  other 
devices  necessary. 

Electromagnetic  Methods. 

These  methods  are  usually  based  on  the  Hughes  induction  balance, 
which  appeared  to  many  an  attractive  principle  for  detection. 
Unfortunately  this  impression  is  illusory.  The  method  is  essentially 
heterodynamic,  so  that  we  have  to  deal  with  the  attenuation  of  the 
magnetic  field  from  the  coils  and  again  with  that  of  the  induced  field 
from  the  object  to  be  detected.  Although  the  sensitiveness  may  be 
remarkably  great  when  the  object  is  close  to  the  coils,  it  practically 
vanishes  at  a  very  moderate  range.  The  practical  possibilities  of 
this  method  seem  theoretically  to  be  very  small,  and  aU  experience 
has  confirmed  this. 

Defence  and  Destruction. 

Defensive  and  destructive  methods  are  no  less  important  than 
detection.  A  valuable  device,  now  fairly  well  known,  is  the  para- 
vane invented  by  Commander  C.  D.  Burney,  R.N.  This  consists 
of  a  torpedo  shaped  body  towed  from  the  vessel  to  be  protected  and 
provided  with  vanes  to  keep  it  outwards  and  below  the  ship.  When 
the  towing  cable  meets  the  mooring  rope  of  a  mine  it  forces  it  away 
from  the  vessel,  and  the  rope  slips  into  jaws  which  cut  it  through. 
Explosive  paravanes  have  also  been  devised  for  protection  against 
submarines.  Problems  associated  with  the  laying  of  mines  and 
their  motions  in  tides  and  currents  are  highly  intricate  and  interest- 
ing. A  problem  of  equa.1  interest  is  the  determination  of  pressures 
developed  in  water  by  exijlosions.  One  method,  due  to  Mr.  H.  W. 
HiUier  involves  the  measurement  of  pressure  by  the  compression  of 
small  copper  gauges  similar  to  those  used  in  ordnance  tests.  Dis- 
tribution of  pressure  and  variation  with  time  can  thus  be  studied, 
and  interesting  differences  in  the  development  and  dying  away  of 
pressure  are  recorded  for  various  explosives  such  as  amatol  and  gun- 
powder. In  the  latter  case  the  rise  in  pressure  is  much  slower,  and 
of  smaller  intensity,  though  longer  maintained. 

It  has  been  found  that  these  high  pressure  explosions  travel  in 
water  with  the  same  velocity  as  sound. 

A  second  method  of  making  such  investigations  suggested  by 
Sir  J.  J.  Thomson  and  developed  by  Mr.  D.  A.  Keys,  depends  on 
the  piezo-electric  phenomenon,  fully  studied  by  the  late  Prof.  Curie. 
If  a  crystal  such  as  quartz  or  tourmaline  is  subjected  to  pressure 
along  its  optic  axis  it  becomes  electrically  charged,  and  this  charge  is 
developed  practically  instantaneously.  This  charge  furnishes  a 
useful  method  of  recording  pressure  change.  For  this  purpose  the 
cathode-ray  oscillograph  is  used.  A  fine  cathode  ray  pencil  passes 
between  the  jaws  of  an  electromagnet  and  also  between  two  long  brass 
plates  connected  respectively  to  a  tinfoil  coating  attached  to  the 
crystal-receiver  and  to  earth.  The  ray  then  passes  into  a  camera 
producing  a  bright  spot  on  a  fluorescent  screen.  On  exciting  the 
electromagnet  with  alternating  current  this  spot  moves  transversely 
across  the  screen  in  simple  harmonic  motion,  while  the  small  poten- 
tial difference  between  the  brass  plates  causes  a  motion  in  the  trans- 
verse direction,  proportional  to  the  pressui-e  at  each  instant.  Ac- 
cordingly a  curve  depicting  the  dying  away  of  the  pressure  of  explo- 
sion is  traced  out. 

These  researches  are  of  great  imporoance  as  they  enable  the 
destructive  radius  of  various  mines  to  bo  determined  and  the  design 
of  mines  and  minefields  conducted  on  a  scientific  basis. 

Navigational  Appliances. 

Fortunately  much  of  the  information  and  devices  evolved  during 
the  war  have  most  important  application  to  peace-time  navigation. 
For  example,  fog  has  always  been  a  serious  and  dangerous  obstacle, 
while  the  dangers  of  icebergs,  derelicts  and  uncharted  rocks  are 
obvious. 

The  three  chief  desiderata  for  the  safety  and  regularity  of  navi- 
gation api)ear  to  be:  (1)  Ability  to  find  and  inter  a  harbour  in 
foggy  weather;  (2)  Location  of  position  in  sea  during  fog.^  ;  (3) 
Detection  and  location  of  ships  and  obstacles  in  darkness  and  fog. 
These  three  recjuirements  can  now  respectively  be  met  to  a  con- 
siderable extent  by  the  following  devices  :  (a)  leader  gear ;  (b) 
Sound  ranging  and  directional  wireless  ;  (r)  Px-ho  detection. 

Leader  Gear. 
This  device  which  should  come  into  practical  use,"  consists  of 
laying  down  a  cable  on  the  bottom  along  the  track  to  be  followed, 
and  s>i[)i)lying  it  with  alternatingcuncnt  of  suit  able  frequency.  By 
using  coils  of  electrodes  attaclud  to  tlie  ship  tlie  induction  or  the 
return  currents  in  the  water  can  be  made  to  give  signals  in  tele- 
phones Or  other  devices  by  uliich  the  course  of  tiie  cable  may  be 
followed. 


j^Attempts  were  first  made  in  this  direction  in  the  St.  La^^Tenee 
River  by  Prof.  R.  S.  Owen  in  1903,  and  during  the  war  the  idea 
was  revived  by  Capt.  Manson.  Two  coils  of  about  4  ft.  square  are 
fixed  on  the  sides  of  the  ship,  and  are  connected  to  a  change-over 
switch  and  three-valve  amplifier  and  telephones.  The  cable  is 
supplied  with  alternating  current  (500  ~  per  sec.)  which  is  cut  up 
into  signals  by  an  automatic  interrupter.  Steering  is  effected  by  listen- 
ing on  the  two  coils  alternately.  In  order  to  avoid  the  necessity 
for  listening  to  telephones,  the  author  attempted  the  step  of  em- 
ploying tuned  alternating  relays  to  operate  lamps  on  the  na\-igat- 
ing  bridge  of  the  ship,  and  thus  to  give  continuous  \-isual  indications. 
The  tuning  of  the  relay  used  was  fairly  sharp,  and  the  frequency 
must  be  maintained  constant  \\dthin  about  ^  per  cent.  This 
has  the  advantage  that  different  cables  can  be  used  with  different 
frequencies  \vithout  mutual  interference.  Hence,  in  Mide  estuaries 
where  there  is  much  cross  traffic,  it  is  possible  for  the  main  and  cross 
routes  to  be  worked  quite  independently  by  using  different  fre- 
quencies. In  order  to  keep  absorption  and  distortion  of  the  field 
small,  low  frequencies  (10  and  20  ~  per  sec.)  were  used.  This 
makes  the  presence  of  the  cable  almost  undetectable  unless  the 
frequency  is  known.  When  this  device  was  first  experimented 
with  it  was  impossible  to  get  definite  port  and  starboard  indications 
for  steering  purposes.  An  investigation  of  the  distribution 
of  the  magnetic  field,  by  observing  the  E.M.F.'s  induced 
in  the  two  inclined  leader  gear  coils  showed  that  even  at  these  low 
frequencies  it  was  greatly  distorted.  In  order  to  avoid  ambiguity 
it  was  necessary  to  limit  the  sensitiveness  of  the  relays  so  that  the 
steering  indications  were  limited  to  a  range  of  60-70  yards  on  either 
side  of  the  cable.  Sharper  indications  of  position  are  obtained  by 
using  a  pointer  indicator  on  the  ohmmeter  principle  actuated  by  the 
contacts  of  the  alternating-current  relays.  A  triple  alternating-' 
current  relay  set  is  used,  two  of  the  relays  actuating  the  port  and 
starboard  red  and  green  lamps,  while  the  centre  relay  is  set  to 
maximum  sensitiveness  and  switches  on  a  white  ''  approach  '"  lamp, 
indicating  the  first  approach  to  the  cable  at  a  distance  of  ^  to  |  mile. 
After  this  lamp  lights,  the  ship  keeps  on  the  same  course  until  the 
red  and  green  lights  glow  and  then  steei-s  along  the  cable  by  the 
latter.  It  has  been  found  possible  to  operate  both  the  aural  and 
visual  systems  of  indication  simultaneously  on  the  same  ship  and 
with  the  same  cable.  Leader  gear  promises  shortlj'  to  be  adopted 
for  practical  navigation.  A  cable  about  18  miles  long  has  been  laid 
down  at  Portsmouth,  and  is  available  for  use  by  vessels  fitted  with 
the  necessary  receiving  apparatus. 

Sound  Ranging. 
^Leader  gear  naturally  cannot  be  applied  for  navigation  in  the 
ojx?n  sea.  However  a  shiji  in  a  fog  can  easily  ascertain  or  be  given 
its  position  by  directional  wireless.  A  method  which  requii-es  no 
observations  on  board  ship  is  by  means  of  submarine  sound 
ranging.  If  a  sudden  impulse  is  produced  at  a  given  point  the 
disturbance  spreads  out  in  all  directions  and  can  be  received  on  three 
or  more  fixed  hydrophones  or  shock  receivers.  If  tlie  explosion 
takes  place  at  the  centre  of  a  circle  passing  through  the  receivers 
the  imjnilse  should  reach  all  simultaneously,  but  if  it  emanates 
from  any  other  position  it  arrives  at  difiei-ent  times.  If  these  time 
differences  are  acciu-ately  determined  and  the  velocity  of  propaga- 
tion is  known,  the  position  of  the  source  can  lx»  calculated.  This 
device  has  been  of  gi-eat  value  for  locating  submarine  explosions, 
as  well  as  for  locating  guns  in  land  warf ai-e;  it  is  obviously  also  applic- 
able for  locating  ships. 

Probably  the  most  promising  method  of  location  would  be  by 
means  of  simultaneous  wii-eless  and  sound  impulses  sent  out  at 
intervals  fron-  a  fixed  station.  If  the  shi]>  were  provided  with  a 
wii-eless  equipment  and  a  hydrojihone,  both  directional,  the  direction 
of  the  source  would  be  easily  determinable,  and  its  distance  by  the 
interval  of  time  between  the  arrival  of  the  two  signals— nearly  a 
mile  for  each  second  of  interval.  Arrangements  are  being  made 
for  dcvelo,)ing  this  method.  (Jreat  imjirovements  have  also  been 
effected  in  the  ordinary  thi-ee-receiver  sound-ranging  method  with  the 
object  of  simplifying  the  observation  and  determination  of  the 
source. 

If  a  shi])  can  locate  its  position  in  any  weather,  and  guide  itself  to 
a  harbour  or  through  a  chaimel  in  a  fog.  tlie  only  remaining  danger 
is  from  obstacles  such  as  iceliergs.  wnn>ks  and  rocks.  Echo  methods 
of  det^'ction  may  eliminate  this  danger.  Echoes  have  frequently 
l)een  obtained  from  shijxs.  rwks  and  ledg(>s.  piers  and  other  obstacles. 
It  ap|x>ai-s  prolmble  that  ieel^ergs  of  moderate  size  will  lie  detected 
and  located  without  difficulty.  Probafily  tiie  most  reliable  arrange- 
ment will  be  a  combination  of  an  acoustic  device  such  as  the  Fes- 
sendcn  oscillator  or  Wrightson  syren  with  high-frequency  searching 
equipment.  .Another  device  which  may  he  of  considerable  service 
in  navigation  is  the  obtaining  of  soundings  by  echo  methods  from 
the  bottom. 
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Much  work  lias  boon  done  on  Hiil)inarino  and  aerial  Hij^nalling  hoth 
socret  and  otherwise,  with  the  ohjecl  of  porniittinj^  ships  to  oom- 
inunicate  with  one  another  and  thus  avoid  collisions.  The  im- 
|)rovcd  form  of  j)hotophone  invented  l)y  Dr.  A.  O.  Rankine  ases  a 
inirror  fixed  on  the  lover  of  a  phonoj^raph  diaphragm  which  forms  an 
image  of  a  bright  illuminated  grid  on  another  similar  grid.  The 
amount  of  light  transmitted  varies  with  the  vibration  of  the  dia- 
j)hragm  and  is  concentrated  on  a  .selenium  cell  at  the  distant  station, 
dlear  speech  is  thus  obtained  and  the  device  is  easily  adaptable  to 
ordinary  ship  searchlights. 

General  Scientific  Research. 

The  fundamental  questions  to  be  settled  are  the  laws  of  propaga- 
tion of  acoustic,  electromagnetic,  and  optical  waves  in  the  sea.  It 
is  also  necessary  to  have  methods  of  measuring  the  absolute  values 
of  the  energy,  &c.,  transmitted  and  received,  and  for  investigating 
the  properties  of  various  transmitters  and  receivers. 

Aronstir,  Research. — Even  during  the  war  valuable  information 
was  obtained  in  this  direction.  Submarine  sound  ranging  has 
enabled  precise  measui-ements  of  the  velocity  of  propagation  of  sound 
in  sea  water  to  be  made,  and  this  value  may  be  taken  as  15,120 
metres  per  sec.  at  16-7°C.  as  compared  with  about  14,500  metres 
per  sec.  for  fresh  water.  Experiments  on  the  variation  of  velocity 
with  temperature  are  in  progress  at  Shandon.  Interference  effects 
arising  from  reflection  also  require  further  study. 

During  the  past  year  work  on  the  metrical  determination  of  sound 
intensities  has  been  conducted  by  Messrs.  B.  S.  Smith,  and  G.  F. 
Partridge  at  Shandon.  As  a  standard  source  of  sound  they  use  a 
transmitter  excited  by  a  high-alternating  voltage  derived  from  a 
valve  oscillating  set  which  produces  sound  waves  of  known  ampli- 
tude.    The  received  intensity  can  bo  observed  by  a  standard  re- 


ceiver connected  to  a  three-valve  retiistanne  amplifier  and  a  thermo- 
galvanomcter.  Potentiometer  methods  of  measuring  the  amplifica- 
tion have  been  devi.sed.  The  lecturer  has  proposed  to  extend  these 
methods  for  a  complete  investigation  of  the  tran.smission  and  reflec- 
tion of  sound  in  the  sea,  but  to  employ  the  alternating-current 
potentiometer  for  the  measurements,  as  this  det'Tmines  both  the 
magnitude  and  phase  of  the  di.sturbance. 

Elerirc/niacjnetic  Propafjalion. — This  research,  on  account  of  the 
high  absorption  of  sea  water  Is  highly  important  and  much  pre- 
liminary investigation  has  already  l)een  done.  Preparations  are 
now  nearly  completed  at  Shandon  for  a  rigoroas  e.xperimental  investi- 
gation of  these  phenomena.  Another  point  of  interest  us  the  exis- 
tence of  electrical  currents  in  the  .sea  due  to  tidal  and  wave  motion 
in  the  earth's  magnetic  field,  predicted  by  Faradaj-,  and  experi- 
mented with  by  Dr.  F.  B.  Young.  These  require  investigation,  as 
their  behaviour  is  complicated  by  the  nature  of  the  channel  or  sea 
bed.  Their  elucidation  may  have  important  consequences  in  rela- 
tion to  submarine  telegraphy. 

Optical  Tran.smi.s.sion. — Little  work  other  than  of  an  immediately 
practical  and  empirical  character  appears  to  have  been  done  in  this 
direction.  It  is  desirable  to  have  definite  data  concerning  the 
optical  absorption  of  sea  water  for  varioas  wave-lengths,  and  photo- 
metric arrangements  are  being  made  to  determine  it. 

Testing  and  Training  of  Observers. — Finally,  there  is  the  observa- 
tional element  to  be  dealt  with,  particularly  in  acoustic  detection 
and  direction  finding.  Great  differences  are  found  between  the  discrim- 
inating and  binauralling  facilities  of  different  indi\-iduals.  Much 
work  has  been  done  in  the  training  of  listening  officers  at  the 
HydropohneStation  at  Portland.  Investigations  are  being  made 
with  the  object  of  obtaining  metrical  data  as  to  the  acoostic  and 
\isual  facilities  of  observers,  particularly  as  regards  colour  vision. 


Pulverised  Coal  in  the  Power  Station. 


A  New  Boiler  House  Fuel. 


lly  L.   C.   HARVEY   and   E.   E.   NOBLE 

{Concluded from  page  323.) 
Running  Conditions  with  Hand-fired  Grates  or  Stokers. 
A  comparison  between  the  conditions  which  take  place  when  coal 


is  burned  hand-fired,  or  on  mechanical  stokers,  and  conditions 
whi,n  pulverised  coal-firing  is  us?d,  will  clearly  demonstrate  the  high 
efficiency  value  of  the  latter  method. 

Vyhen  coal  is  thrown  on  to  boiler  grates  by  hand  it  is  spread  over 
an  incandescent  bed,  the  rapid  heating  of  the  green  coal  promptly 
distils  off  the  volatile  constituents,  which  pass  into  the  combustion 
space  and,  mixing  with  excess  air,  are  more  or  less  completely 
burnt.  The  residue  left  on  the  grate  becomes  incandescent  carbon, 
or  coke,  along  with  combustible  foreign  matter,  or  ash  and  clinker. 

The  oxygen  in  the  air  which  passes  through  the  fire  bars  unites 
with  the  first  incandescent  carbon  encountered,  formino-  carbon 
dioxide  (COg),  and  then  passing  upward  through  the  bed  of  fuel,  a 
further  molecule  of  carbon  is  added  and  carbon  monoxide  (CO)  is 
liberated.  I'his  }ias  to  obtain  its  final  molecule  of  oxygen  to  form 
CO.,  from  the  excess  air  in  the  combustion  space.  Owing  to  the 
high  temperature  of  the  fuel  bed,  which  is  seldom  lower  than  1,800°F., 
this  action  takes  place  even  with  a  thickness  of  3  in.,  and  probably  it 
would  be  necessary  to  reduce  the  tiuekness  to  2  in.  or  less  to  prevent 
this  action.  With  thin  beds  of  coal  bare  places  quickly  form,  allow- 
ing large  quantities  of  excess  air  to  enter  the  furnace,  thus 
lowering  the  temperature  in  the  combustion  space  and  resultino- 
in  loss  of  fuel.  The  coal  at  these  bare  places  either  forms  clinke'r 
or  the  tarry  constituents  fill  the  air  spaces  in  the  bars.  The  air 
pa.ssages  become  blocked  and  CO  is  formed  instead  of  CO.,. 

To  overcome  this,  slicing  and  pricking  is  resorted  "to,  which 
operation  cools  the  furnace  considerably,  and  is  after  all  only 
a  temporary  expedient.  The  periodical  "i-emcval  of  clinjvcr  upsets 
the  furnace  efficiency  so  seriously  that  only  one  boiler  in  a  batterv 
can  be  dealt  with  at  a  time,  the  others  being  forced  in  order  to 
maintain  a  uniform  output  of  steam. 

Mechanical  tiring  obviates  some  of  these  defects,  to  a  greater 
extent  in  water-tube  boilers  than  in  the  shell  ty})e,  and  the  ash  and 
clinker  may,  perhaps,  bo  discharged  continuously,  the  fire  bed  main- 
tained at  a  more  even  thickness,  and  the  air  supply  kept  under  better 
control,  but  the  conditions  vary  so  considerably  with  different  types 
of  mechanical  stokers  and  boilers  as  to  almost  require  individual 
treatment.  In  the  Lancashire  type,  the  grate  is  not  wide  enough 
to  allow  side  automatic  cleaning,  which,  if  done,  reduces  the  eftective- 


ness  of  the  stoker  at  cleaning  periods  to  the  level  of  a  hand-fired 
grate,  whilst  stokers  which  discharge  cliiiker  at  the  end  usually 
mean  a  heavy  bill  for  burnt-out  fire-bar  ends,  and  warped  bars 
requiring  frequent  replacement. 

Hand-fired  Grates  and  Wa.ste  of  Fuel  with  Mechanical 
Stokers. 

With  both  hand  and  mechanical  firing  there  is  a  constant  loss  due 
to  small  coal  dropping  through  the  bars,  or  the  discharge  of  unburnt 
fuel  with  the  clinker.  Water-tube  boiler  stokers  deteriorate  very 
rapidly  under  banked  tires  and  forced  rating,  and  are  subject  to 
burning  out,  resulting  in  the  absolute  collapse  of  the  boiler  as  a 
power  unit  should  the  driving  mechanism  fail  under  peak  load  con- 
ditions. 

It  may  be  stated  that  in  large  equipments  run  on  modern  lines 
under  careful  conditions  and  supervision,  the  mainten'ance  co^t  of 
mechanical  stokei-s  after  the  fii-st  six  months  of  life,  on  pre-war  costs, 
was  from  \\d.  to  3d.  per  ton  of  fuel  consumed.  This  figure  does 
not  include  complete  replacement  cha  -ges  due  to  collapse  of  a  stoker. 
It  must  also  be  remembered  that  pi-esent  costs  for  stoker  upkeep  are 
at  least  twice  as  much  as  pre-war  figures.  Costs,  however,  vary 
with  the  type  of  stoker  and  particularly  witli  the  amount  of 
banking. 

Anotlun-  loss  in  shell-type  boilers  is  that  due  to  arrested  com- 
bustion, the  burning  gases  becoming  cooled  below  ignition  tempera- 
ture by  contact  \\  ith  the  Hue  tubes  immediately  the  products  of 
combustion  pass  beyond  the  grate. 

Restricted  Grate  Area  of  Lancashire  Boilers. 
The  width  of  grates  of  shell-type  boilei-s  is  confined  to  flue 
diameters  seldom  exceedmg  6  ft.  in  length  by  practical  operating 
considerations.  The  ratio  of  grate  areas  to  boile-iheating 
surface  varies  between  22  and  29  to  1.  and  for  hand  firing,  the 
quantity  of  coal  burnt  jxn-  hour  is  about  20  lb.  to  22  lb.  pov  square 
ft.  of  grate.  On  mechanical  stokci-s  26  lb.  to  2S  lb.  of  coal  per  square 
ft.  of  grate  can  be  burned,  witli  economj-. 

Increased  He.\t  Transmission  with  Pulverised  Coal. 
External   combustion   chambei-s   are   necessary   when   applying 
]Hilverised  fuel  to  boilers  of   the  Lancashire  type,  the  products  of 
combustion  passing  through  brick-lined  tubes  into  the  boiler  flues. 
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Fig.  4  shows  such  an  arrangement,  and  it  will  be  seen  that  free 
access  can  be  gained  to  the  blow-down  fittings.  Fitted  in  this 
manner  heat  is  transmitted  to  the  water  in  contact  with  the  whole 
surface  of  Lancashire  boiler  flues,  and  thus  a  gain  over  hand  or 
stoker  firing  of  about  42  sq.  ft.  of  heating  surface  is  made  for  each 
3  ft.  6  in.  diameter  flue.  The  temperature  of  gases  entering  the 
flues  will  be  about  2,600°F.,  as  against  1,800°F.,  for  hand  firing 
with  "  nuts  "  of  10,000  B.T.U.'s,  or  as  against  2,200°F.  for  mech 
anical  stokers  working  at  their  highest  efficiency  point. 

As  the  transference  of  heat  to  water  through  boiler  plates  is  pro- 
portional to  the  square  of  the  difference  in  the  temperature  on  each 
side  of  the  plate,  it  will  be  seen  that  high  external  temperature  is  of 
the  first  importance.  As  an  example,  consider  a  square  foot  of  clean 
flue  with  clean  water  under  120  lb.  gauge  pressure  (350°F.),  and  a 
gas  temperature  of  1,800°F.  for  hand  firing,  2,200°F.  for  mechanical 
stokers,  and  2,e00°F.  for  pulverised  coal  fuel  firing.  The  constant 
for  heat  transmission  through  a  i  in.  M.S.  plate  may  be  taken  as 
0-0133.  For  hand-fired  boilers  Ave  then  have  (1,800-350)2x0-0133 
=  27,963  B.T.U.  transmitted  per  hour,  or  28-8  lb.  evaporation  from 
and  at  212°.  For  mechanically-fired  boilers  (2,200-350)2x0-0133 
=45,520  B.T.U.  per  hour,  or  47  lb.  evaporated.  For  pulverised 
coal  firing  (2,600-350)2x0-0133  =  67,331  B.T.U.  transmitted  per 
square  foot  per  hour,  or  69-4  lb.  evaporation  from  and  at  212°F. 


Control  Gate- 


'"Screw  Conveyor 
for  Pulverised  Coal 


4  Ton  Pulverised 
'Coal  Bin 


Fic.  4. 


Banking  and  Off-duty  Lo.sses. 

For  either  handjor  mechanical  firing  of  lumj)  coal  there  is  a  con- 
stant loss  of  fuel  each  time  the  boiler  is  })ut  oil'  for  cleaning.  Take, 
for  example,  a  pair  of  chain-grate  stokers,  each  6  ft.  wide  and  12  ft. 
long,  burning  coal  noi-mally  4  in.  thick  at  a  spe^d  of  20  ft.  grate 
travel  per  hour,  and  using  coal  classed  as  "peas,"  A\eighing  apju-oxi- 
mately  5  11).  ])er  s(|uare  ft.  jier  1  in.  deeji.  The  m -an  thickness  of 
fire  would  be,  say,  3  in.,  hence  144  sq.  ft.  by  3  by  5,  gives  2,160  lb. 
of  coal  on  the  grates  d\n-ing  anv  instant  of  normal  working. 

15x20 

The  nornuil  hourly  consum|)tion  at  20  ft.  travel  would  he 

=  25  lb.  per  square  ft.  of  grate.  In  slowing  up  to,  say,  half  speed, 
the  coal  burns  away  leaving  clinker  only  at  the  stoker  ends,  finishing 
j)robably  witli  only  8  ft.  of  the  bed  incandescent.  Over  the  last 
half-hour  the  temj)erature  in  the  combustion  chamber  falls  to  1,500""!'^ 
or  less,  the  dro])  in  temperatui-(>  being  due  entirely  to  an  excess 
air  su])ply,  of  at  least  200  jicr  cent.  The  coal  consumed  under  these 
conditions  would  be,  say,  1,000  lb.,  and  the  coke  lost  on  the  grate 
would  amount  to  about  half  this,  vi/..,  500  lb.  Economies  and 
losses  can  best  bo  seen  by  taking  examples. 


ESTIMATED  RUNNING  COSTS  OF  LANCASHIRE  BOILERS. 
(Pulverised  Coal  Firing  v.  Hand  Firing.) 
Boiler  Plant  Data. 

Pulverised  Fmc/.— Battery  of  18  Lancashire  boilers,  8  ft.  diameter  by 
30  ft.  long.  Flues  3  ft.  3  in.  diameter  and  38  sq.  ft.  grate  area.  Two 
groups  of  720  economiser  tubes  =  1,440  total  number  of  tubes. 

Economiser  feed  100°F.  120  lb.  W.P.  factor  of  equivalent  evaporation 
1-158.  Heating  surface  of  each  Lancashire  boiler,  1,000  sq.  ft.  Each 
economiser  tube  10  sq.  ft.  heating  surface  and  I  cubic  ft.  internal  capacity. 

Volume  of  water  in  boiler  at  working  level,  712  cubic  ft. 

Blow-down  from  economisers  and  boilers,  steam  for  pumps  and 
leakage=10  per  cent,  of  water  evaporated. 

Working  day  9  hours  X  5  days+3  hours  on  Saturdays.  Sundays 
banked  (boilers  off  when  pulverised  fuel  fired). 

Loss  in  pressure  during  night,  701b.  (120  tooO  lb.)  =  (350°-298°)  =  52° 

Loss  in  pressure  during  week-end,  1201b.  (120  to  0  lb.)  =  350°-205°  = 
145°. 

Loss  in  economiser,  same  temperature  drop  as  for  boilers. 

Coal,  11,500  B.T.U.  per  lb.  as  received,  containing  10  iJercent.  moisture 
and  17  per  cent   ash,  at  35s.  per  ton  delivered. 

Pulverised  Coal-Firing  Data. 

Fuel  dried  to  1|  per  cent.  B.T.U.  gained  thereby=100— 1-5--8-5 
per  cent.,  or  8-5  X  129  (the  B.T.U.  value  for  evaporating  0-1  lb.  of  water) 
=  110  B.T.U.  plus  11,500  =  11,010  B.T.U.  per  lb. 

Working  Results  for  Pulverlsed  Coal  and  Hand  Firing. 

Of  the  18  boilers  in  the  presumed  pulverised  coal  plant,  assume  16 
are  working  continually,  evaporating  6  lb.  water  actual  per  square  foot 
of  heating  surface  per  hour=l,000  X  6  X  1-1-158=111,168  lb.,  sav, 
111,200  lb.  per  hour  from  and  at  212x48  hours=5,337,600  lb.  per  week. 

Efficiency. — At  78  per  cent,  (running  efficiency)  of  11,610  B.T.U.  = 
9,053  B.T.U.,  or  9-333  lb.  evaporation  per  1  lb.  coal  for  P.F.  coal 
firing. 

At  60  percent,  (running efficiency)  of  11,500  B.T.U.  =  6,900  B.T.U.,  or 
7-003  lb.  evaporation  from  and  at  212°  per  1  lb.  coal  for  hand  firing. 

Owing  to  the  limited  grate  area  it  is  not  possible  to  get  the  required 
evaporation,  together  with  10  per  cent,  blow-down  and  pump  steam  and 
sundry  losses,  by  hand  firing  at  60  per  cent,  efficiency,  hence  it  is  neces- 
sary to  have  20  Lancashire  boilers.  The  coal  fired  per  hoiu-  will  be  an 
apiJroximate  minimum  as  follows  : — 

5,871,360  lb.  from  and  at  212° 

—  =22j  lb.  persq.  ft.  grate  per  hour. 

48  hours  X  7,1 13  X  38  sq.  ft.  grate  X  20 

22i  X  38  X  2 

Allowing  two  boilers  per  fireman  we  have  — ~- — =i  tons  per  man 

2,240 

per  hour. 

The  comparative  results  for  coal  consumption  between  the  two  systems 
may  be  seen  from  Table  II. 

Total  cost  of  coal  for  hand  firing  =  21,895  tonsx35s.  +  2d.  per  ton, 
dei)repiation  and  maintenance  of  firebars,  doors,  tools,  &c.  =  35s.  2d. 
per  ton =£38,498  14s.  2d. 

Labour  Required   for   Pulverised   Coal  and   Hand   Firing. 

Hours  per  working  week,  hand  firing=48  +  28  hours=total  76  hours. 
Number  of  firemen,  10. 

Hours  i)er  working  week,  pulverised  coal  firing  =  484-15  liours  over- 
timo  =  63  hours.     Number  of  firemen,  two. 

Rate  oi  wages  for  hand  firing  =  70s.  per  week  of  48  lioui-s-  171d.  per 
hour  and  26}(1.  ])er  hour  overtime. 
Cost  of  labour  i)er  week  for  hand  firing  : — 

Normal  working  hours=  10  men,  at  709.      ...  =  £35     0     0 
Overtime  28xl0x26|d "=   30"  12     6 

Total  cost  of  labour  for  hand  firing =£65  12     6  per  week. 

Cost  of  laV)our  for  hand  firing  per  annum  =  £^1,4 1 2  10a. 

Cost  of  laboin-  ])or  week  for  pulverised  coal  firing  :    -     _ 

Two  uu'U   at  70s.  each    ^'     ^^     0 

Ovcrtiiuo  15  houi-sx2x26id 3     5     7i 

Total  cost  of  labour  for  pulverised  coal 

jii-ing  =£10     5    7Jperwcek. 

Cost  <vf  labour  for  pulverised  coal  firing  l>er  anniuu  -£534  12s.  6d. 
Summari/  of  Figures  for  Hand  Firing  and  Piih;  vised  Coal  Firing. 

Hand  Pulverised 

Firing.  Coal  Firing. 

Quantity  of  coal  consumed  per  annum  ...     21.895  tons  I4,793i  tons 

Cost  of  i-oal  per  annuui.  using  equal  grade 
of  coal  for  both  svstems.  and  including 

7s.  on  cost  for  pulverised  coal      £38.498   14     2    £31,066  17     0 

(\ist  of  labour ^'•^•^^-  ^^34 

Total  cost  of  coal,  maintenance,  depre- 
ciation. &c..  and  labour £41.910   14     2     £:i  1.600   17     0 

Saving  in  favimr  of  pulverised  coal =£10,309  1/s.  2d.  jx-r  annum. 
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ESTIMATED  RUNNING  COSTS  OF  WATER-TUBE  BOILERS. 

(Pulverised  Coal  Fiuino  v.  Meciianical  Stoker.) 
firing. — Assume  that  in  this  case  wo  have  a  battery  of  four  boilers, 
two  per  battery,  each  of  5,830  sq.  ft.  of  iieating  surface,  and  an  econo- 
iniser  unit  of  10  X  12  tubes,  each  10  ft.  long=  120  tube8=  1,320  sq.  ft.  of 
heating    surface.     Take    economiser    feed    water    at    100°F.  ;     working 
pressure,    200  lb.  ;     superheat,    150°.     Nonnal    factor    of    evajjoration 
1 -Kit)  X  superheating  150°F.  at  200  lb.  ])ressure=l-08. 
Total  factor,  iOO'F.  to  200  lb.+  150°  superheat  =1-246. 
Water  in  each  boiler  =5,850  X  8-40,800  lb. 

Water  in  each  economiser  =1,320  x<)-^  7,920  lb. 
Total  water  =54,720  lb. 

Log  Sheet  for  lioilcr  Room. 
12  midnight  to  5  a.m.=  two  boilers  five  hours  at  29,000  lb.  per  hour 
each  =  290,000  total  evaporation. 

5  a.m.  to  11  a.m.  =  three  boilers  six  hours  at  33,000  lb.  per  hour  each 
=  594,000  total  evaporation. 

11  a.m.  to  8p.m.  =  three  boilers  nine  hours  at  36,000  lb.  per  hour  each 
=  1,026,000  total  evaporation. 

8  p.m.  to  12  midnight  =  three  boilers  four  hours  at  31,000  lb.  per  hour 
each  =  372,000  total  evaporation. 

Total  steam  per  24  hours    =2,282,000  lb. 

Sundays. 
Two  boilers  working  19  hours  at  31,000  Ib.^lb.  of  steank 

per  hour  each    =  1,178,000 

Two  boilers  working  5  hours  at  29,000  lb.  per 

hour  each =    290,000 


8  per  cent,  blow-off  allowance  = 


117,440 
1-08 


1,468,000 
.  =     108,740 


Total  evaporation    =  1,576,740 

Blow-off  and  leakages  and  steam  for  pumps 
182,560 

=  8  per  cent. (no  superheat  in  this)    169,370  lb. 

^  1-08  


Total 2,451,370  1b. 

Coal,  10,500  B.T.U.  per  lb.,  10  per  cent,  moisture  and  17  per  cent,  ash, 
costing,  say,  34s.  per  ton. 

Pulverised  fuel  working  efficiency  80  per  cent,  with  moisture  content, 
reduced  to  U  per  cent,  (fuel  used  for  drying  allowed  for  in  preparation 
co8t),>  thus  increasing  the  effective  heat  value  (0-85  X  129)  by  110  B.T.U. 
per  lb.     Coal,  as  fired,  then=  10,610    B.T.U.,  which,  at  80  per  cent. 

8,488 
efficiency =8,488  B.T.U.  per  lb.,  or    ^^^  =8-75  lb.  evaporation  per  lb. 


970 


of  coal. 


Table  II. — Lancashire  Boilers. 


Details. 


Coal  to  evaporate  5,871,360  lb.  from  and  at 
212°  per  week,  including  10  per  cent 
"  blow-off  "  and  pump  steam,  &c 

Raising  steam  on  Monday — 

712  X  No.  of  boilers  X  60  lb.  X  145° 


X8 


B.T.U.  at  given  efficiency 
Raising  steam  daily — 
712  X  No.  of  boilers -f  1,440  X  57-4  X  52°  X  5 

B.T.U.  at  given  efficiency 
Laying  off  two  boilers  every  8  weeks — 
712  X  60  X  (205  —  60  per  cent.)  X  2 
B.T.U.  at  given  efficiency 
20  boilers  banked  12  hours  for  5  days  at 

800  lb.  coal  i)er  boiler  

Coal  lost  on  20  grates  at  week-end — 

760  sq.  ft.  X  5  in.  thick  X  3i  lb.  per  I  in. 

(weight  of  coke) 

Loss  by  droppings  through  bars  and  un- 
consumed  carbon  in  cleaning  at  1  per 
cent,  of  825,400  lb.  (this  may  be  often 
2  to  3  per  cent.) 


Totals 


rPounds  coal  per  week  

■s  Tons  coal  per  week   

l^Tons  coal  per  annum,  50  weeks 


Pulverised  coal  firing  saving  in  tons  per 

annum 

Running  (or  test)  efficiency 

^,  ^  .  steam  for  power  X  100 

Commer.  efficiency= 


coal  purchased 

5,337,600x970x100  , 

per  week  = 


coal  purchased  X  B.T.U 
Difference  between  running  and  commer- 
cial efficiency 


Pulverised 
coal. 


Lb. 
629,095 

12,331 
21,153 

172 

Nil 

Nil. 
Nil. 


662,751 

295-87 

14,793.1 


7,101.V 
78  per  cent. 


69  ■> 


Si 


Mechanical 
firing. 


Lb. 

825,440 

19,770 
33,914 

224 

80,000 

13,300 
8,254 


980,902 
437-9 
21,895 


60  per  cent. 


46 


14 


No  account  taken  of  capital  value  of  eliminating  four  Lancashire 
boilers,  valued  at  about  £6,400. 


Chain  Ckate  MEfHAM*  al  Stoker  Firing. 

A.ssume;  two  stokers  each  6  ft.  wide  by  14  ft.  long. 

Available  grate  area  =154.  sq.ft.     10,.j<JO    B.T.U.    at    74    i»er 

percent,  efficiency  =7,770  B.T.U. 

Water  evaporation  per  lb.  of  coal  =  8-01. 

39,fK>0 

Maximum  grate  consumption  =8ay, -^ 

8-01  X  1.54 
=  31-7  lb.  per  sq.  ft.  per  hour. 
28,000 

Minimum  grate  consumption   =8ay, - 

^  ^  ■'801X1.54 

=  22-7  lb.  per  sq.  ft.  jxjr  hour. 
121/2,240 
Average  grate  consumption      =8ay, 

^  '■  ^    24x1.54x3 

=  24-4  lb.  per  sq.  ft.  i>cr  hour. 

Approxlmate  Cost  of  Equipjient  and  Capital  Charge  fob  Chain- 
Grate  Stoker-s. 

Using  two  induced  draught  fans  for  two  batteries  of  boilers  working  up 
to  25  jjer  cent,  overload,  at  If  in.  draught. 

Two  fans,  each  55  in.  diameter,  400  revs,  per  min.,  and  special  dampers 
and  discharge  ducts=£9.50 

Maintenance,  depreciation  and  interest  at  12  per  cent. 

of  £950   =  £114  per  annum 

Two  55  H.p.  back-geared  motors,  starting  switches  and 
resistance  coils  direct  current,  900  revs,  per 
min.  =  £7.50 

Maintenance,  depreciation  and  interest  at  12  per  cent. 

of  £7.50  =  £90     „       „ 

Eight  stokers,  6  ft.   by  14  ft.,  shafting  and  reducing 

gears,  and  13  h.p.  motor =£5,900 

Interest  and  maintenance  and  depreciation,  external 

to  furnace,  8^  per  cent,  of  £5,900      =  £493    ,, 

Coal  bunkers,  to  hold  500  tons,  with  elevator,  con- 
veyors, spouts,  and  65  h.p.  motor  equipment,  say, 
£6,600  at  12  per  cent,  interest,  depreciation  and 
maintenance      =£792     .. 

House  over  bunkers,  &c.,  equivalent  to  house  over  pul- 
verised coal  bunkers,  say,  £1,100  at  11  percent, 
interest  and  depreciation    =  £121     „       „ 

Total  amount  per  annum  for  interest  and  depreciation =£1,6 10 
Table  III.— Water -Tube  Boilers. 


Details. 


Pulverised 
coal. 


Mechanical 
firing. 


Coal  to  evaporate  2,451,370  lb.  from  and  at, 
212°   per  day,   including  8   per  cent. 
"  blow-off,"    and    pump    steam,    &c., 

per  day   

Raising  steam  in  ons  boiler  and  economiser 
(off  6  hours)  from  10<>  to  200  lb.  50°  X  5, 

4,720  1b 

Coal  droppings  through  grates,  i  per  cent,    j 

Banking  for  six  hours  | 

Coal  lost  during  nine  hours  overload,  2  per ; 
cent,     of     1,026,000     in    anconsumed 

carbon     | 

Coal    lost   on   grates,   one    boiler  off,    and' 
lighting  up  on  Monday  154  sq.ft.  X  20  lb. 

Coal  per  week  day 


Lb. 


280,160 


Lb. 


306,038 


330 

Nil. 
Nil. 

at  66-6  p.c 

400 

1.530 

1.120 

Nil. 

2,560 

Nil. 

3.080 

2a),490 


314,728 


Coal  per  six  days  1 ,682,940 

Coal  used  on  Sundays  with  8  per  cent,  in-! 
eluded     evaporation    of    1,576,740  lb., 

from  and  at  212°  180,000 

Coal  droppings  through  grates,  i  per  cent.  Nil. 


1,888,368 


209,330 
1,046 


C  Pounds  coal  per  week  1,862,940         2,098,744 

Totals      <  Tons  coal  per  week    j       831-67        ,       936-S3_ 

l^Tons  coal  per  annum,  52  weeks       43,246-84         48,720  36 


Pulverised   coal-firing   saving   in   tons   per 

annum I         5,473  J 

Running  (or  test)  efficiency 80  per  cent. 

„  a-  .  steam  for  power  X  100 

Commer.  enicicncy=  — - — ^ I 

coal  purchased 

_  (2.282,000  X  6+ 1,468,000)  x  970  x  100 
coal  purchased  X  B.T.U. 

=  per  week 

Difference  between  running  and  commer- 
cial efticienc  V 


75-1 
4-9 


74  per  cent. 

66-7     „     „ 
7-3     „     „ 


No  allowance  made  for  laying  off  boilers,  depreciation  and  interest. 
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Cost  of  Operating  Chain-Grate  Stokers,  Coal  Coxveyobs,  &c. 

Interest  and  depreciation  charges,  as  detailed  above  Total  charges 

1,610  X  240d.  per  ton  of  coal. 

per  ton  of  coal  =    =  7-93(a) 

48,720  tons  i)er  annum 
Power  used  for  driving  stokers  at  1  Jd.  horse-power  hour= 
Fan  motors,  average  hour  =86  H.r.  )  9s.  x24 

o^   .  1A  iTi::. =1/7-48(6) 

htokcr     „         „         „  =10h.p.  J  133  tons  average  day 

Cost  of  working  convej'oi's  36  hours  per  week — 

lid.  X  36  X  65  +  40  hours  attendance  at  17M.     3333-5d. 

930-5  tons  per  week  930-5     ~    "^      ' 

Cost  of  rei)lacing  stoker  links,  dumi)ing  plates,  rollers 
and  all  metal  in  the  furnace.  Normal  at  3|d. 
per  ton  =3-5(f/) 

Total  overall  cost  of  operating  mechanical  stokers  and 

conveyors 2s.  10-5d. 

With  coal  of  10,500  B.T.U.  10  per  cent,  moisture,  17  per  cent,  ash,  at 

34s.  ton  delivered,  the  cost  of  fuel  as  fired  will  be  34s.  +  2s.  10'54d. 

=  36s  10-54d.  per  ton. 
Total  cost  of  coal  as  fired  per  annum — 

48,720-36  tons  by  36s.  10.id =£89,828   ,3s.   3d. 

The  overall  cost  for  pulverised  fuel,  using  the  same  grade  of  coal  as 
for  stoker  firing,  will  be  : — 

34s.  +  5s.  7|d.  (preparation  charge  including  16  per  cent,  depreciation 
and  interest)  =  39s.  7fd.  per  ton  and  43,246-84  tons  per  annum  will 
cost  £85,727.  17s.  On  this  reckoning  the  saving  per  annum  for  pul- 
verised coal  firing  will  be  : — 


Stoker  firing  cost      £89,828     3     3 

Pulverised  coal-firing  cost. £85,727  17     0 

Net  overall  saving £4,100     6     3 

If,  instead  of  high-grade  fuel,  one  can  use  a  low-grade  coal  having  an 
analysis  of,  say,  9,460  B.T.U.,  28  per  cent,  moisture,  17-8  per  cent,  vol., 
44-8  per  cent.C,  9  per  cent,  ash,  and  costing  21s.  per  ton,  delivered,  say) 
50  miles  from  pit,  and  8s.  9d.  per  ton  preparation  charges,  &c.,  then  the 
comparison  would  be  : — 

Cost  of  coal  required  for  stokers    £89,828 

Cost  of  coal  required  in  pulverised  form 69,670 

Total  saving  in  favour  of  using  a  lower  grade  fuel  in 

pulverised  form    £20,158 

The  comparative  results  for  coal  consumption  between  the  two 
systems  may  be  seen  from  Tables  II.  and  HI. 

It  will,  therefore,  be  seen  that  as  against  mechanical  stoker  firin^ 
under  efficient  conditions,  the  application  of  pulverised  coal  wiU  show 
a  marked  overall  saving  in  cost  of  fuel  when  a  cheaper  grade  can  be 
used,  but  it  must  always  be  remembered  that  coal  of  totally  un- 
suitable quality  cannot  be  burned  efficiently  on  stokers.  Much  coal 
now  supplied  is  of  this  unsuitable  quality,  and  the  overall  efficiency 
figure  seldom  reaches  74  per  cent.,  whereas  on  the  other  hand,  no 
matter  what  fuel  is  received  it  can  be  burned  in  pulverised  form 
with  a  combustion  efficiency  of  approx.  99  per  cent.  Therein  lies 
the  greatest  value  of  pulverised  coal  systems. 


Municipal  Tramivays  Association. 


A  Paper  on  "  Operating  Costs  :   Power  Expenses,"  by  Mr.  A.  L.  C. 
Fell,  was  then  read.     We  give  this  in  abstract  below. 

Operating   Costs :   Power  Expenses. 

By  A.  L.  C.  FELt,  C.B.E. 

(General  Manager  of  the  London  County  Council  Tramways.) 

The  principal  item  of  working  expenditure  connected  with  the 
generation  of  electrical  energy  is  fuel,  and  as  this  now  rejjresents 
from  75  to  80  per  cent,  of  the  cost  of  jjroducing  electrical  energy  at 
the  power  station,  it  is  well  worth  while  to  devote  some  time  to 
investigation,  to  see  what  is  being,  or  can  be  done,  to  effect  economies. 
Transport  of  Poor  Quality  of  Coal. 
Before  the  war  it  was  possible  to  issue  a  fairly  close  specification 
for  coal,  and  payment  was  made  for  value  received.  Since  1914, 
however,  anything  available  has  had  to  be  taken,  and,  as  far  as 
London  and  other  ])laccs  in  the  South-east  and  Southern  area  have 
been  concerned,  absolute  rubbish  has  been  supplied  in  innumerable 
instances,  notwithstanding  all  the  complaints  made  to  the  authorities 
concerned.  During  the  war,  tramway  serivces  had  to  be  cut  down 
to  reduce  coal  consumption  ;  apart  from  diminished  output  of  coal, 
the  shortage  of  shii)ping  and  difli(Hilties  of  transport  were  well 
known,  and  tramway  authorities  loyally  endeavoured  to  effect 
economies,  but  the.se  were,  to  a  large  extent,  rendered  nugatory,  as 
ships  were  sent  long  distances  from  th  •  North  and  East  ('oast  to 
London  with  dark  coloured  nuiterial,  consigned  as  coal,  but  in 
•character  more  like  the  refuse  from  a  slate  colliery,  containing  in 
many  cases  over  30  i)er  cent,  of  ash,  which  subsequently  had  to  be 
barged  out  to  sea  and  dumped. 

To-day  the  situation  is  still  inisatisfactoiy.  As  an  indication  of 
the  state  of  affairs,  the  following  jiarticulars  with  regard  to  the 
coal  supply  to  the  London  (bounty  (!ouiu-irs  (Jreenwich  Power 
Station  during  the  year  ended  March  .31,  1914,  compared  with 
similar  particulars  for  the  year  ended  March  ,J1,  1920,  may  be  of 
interest : — 

1913—14  1919—20 

Tons  of  fuel  burnt I()(7.04()      ...         176.4(10 

Total  cost  of  fuel  ImmmI       ...  ...      £139,577       ...       .£348, .395 

Average  price  i>iii(l  i)er  ton  for  coal        l()/9'}  ...         41/il-3(l. 

Average      calorific      value      British 

thermal  units 13,3.5tt        ...         10,780 

Average  percentage  of  ash (i-79  ...  14-.")9 

It  will  be  seen  thai  the  fuel  sii|)|)Hcd  in  1919-20  contained  7-S  per 
cent,  more  ash  than  that  supi)lic<i  during  1913-14.  or  a  total  increa.se 
in  the  waste  niaterial  sui)plied  to  the  Station  of  13.7.')9  tons.  Tiiis 
waste  nuiterial,  paid  for  ;.t  41s.  11 -3(1.  per  ton,  represents  a  dead 
loss  of  £28,8.^)4  during  the  year.^i  In  addition,  the  extra  cost  of 
barging  away  tiie  ashes  at  Ss.  Sd.  ]M>r  cubic  yard  amounted  to 
£6,306,  and  owing  to  the  increasing  cost  of  labcnu-,  this  ligure  will 


{Concluded  from  p.  37-5.) 

become  more  serious  as  time  goes  on.  The  present  cost  of  barging 
amounts  to  4s.  9d.  per  cubic  yard,  or  a  total  cost  of  barging  the 
above  quantity  of  ash  would  amount  to  approximately  £8,170.  In 
addition  to  this,  it  has  been  necessary  to  incur  very  heav}'  expendi- 
ture at  the  station  for  labour  in  connection  with  the  removal  of 
ashes.* 

The  whole  arrangements  with  regard  to  grading  coal  should  be 
co-ordinated  by  the  suppliers  and  transport  agencies,  so  that  the 
lowest  grade  coal  may  be  utilised  A\here  the  least  transport  is 
necessary  and  the  quality  should  improve  as  the  distance  from  the 
source  becomes  greater. 

Oil  Fuel. 


The  introduction  of  oil  fuel  in  electricity  generating  stations, 
whi(-h  are  not  situated  in  suitable  positions  to  obtain  coal  gas  at  the 
collieries,  would  offer  great  advantages.  One  of  the  principal  items 
of  ex])enditure  in  connection  with  fuel  is  transport,  and  oil  could 
be  delivered  in  bulk  under  advantageous  conditions  at  a  minimum 
cost  for  labour.  In  this  form,  fuel  could  be  made  available  con- 
taining a  very  small  percentage  of  waste  material.  Many  years 
ago,  experiments  were  made  with  oil  fuel  in  generating  stations, 
but  the  resvilts  were  not  very  satisfactory,  as  only  a  limited  quantity 
of  low  grade  fuel  was  available.  Since  that  time,  the  whole  position 
has  altered,  and  there  is  no  reason  why  ihe  possibilities  of  oil-burning 
should  not  be  taken  into  consideration.  This  is  a  matter  which 
should  receive  the  careful  consideration  of  tlie  Electricity  Com- 
missioiu'rs. 

in  tile  autumn  of  1917.  under-feed  grates  weiv  fitted  to  four 
boilers  at  the  (ireenwich  Power  Station,  with  a  view  to  burning  coke 
for  steam  raising.  At  iirst  the  i-esult-s  were  not  very  succes.sful.  but 
after  manv  exj)eriments  had  been  carried  out.  a  type  of  arch  was 
found,  with  wliich  satisfactory  i-esults  wcn^  obtained,  and.  at  the 
l)ricc  of  coke  at  that  date,  considerable  saving  was  etfected  by 
burning  coke  on  tliese  grates,  esi>ecially  when  used  in  conjunction 
with  coal  on  the  sandwich  system.  Since  that  dat<>,  however,  the 
])rice  of  coke  has  risen  considerably,  and.  from  a  financial  standpoint, 
there  is  very  little  advantage  in  using  coke  at  the  present  time. 
Moreover,  it  is  necessary  to  install  s])ecial  coke  cutting  or  crushing 
apparatus,  and  generallv  to  alter  the  shoots  for  the  supply  of  this 
fm>l. 

In  connection  with  the  utilisation  of  coke,  the  question  of  storage 
is  an  important  one,  as  broken  coke  occupies  about  75  cubic  ft. 
and  coke  breeze  occupies  about  60  cubic  ft.,  as  approximatt'ly 
against  45  cubic  ft.  jx'r  ton  of  coal,  as  coke  has  a  calorific  value 
of  al)out  ll.otH)  B.T.r.  jier  lb.,  with  10  jhm-  cent,  of  ash.  whilst 
coke  breeze  has  a  convsponding  value  of  about  9.000  B.T.I'.,  with 
18  to  20  per  cent,  of  ash.      During  the  year  'Mulcd  March  31.  1920 

*  The  figures  quotedjwould  iuive  Wvn  considerably  iiigher  as  a  larger 
amount  of  fu(<l  woukl  Imve  been  consumed  in  1919 — 20  if  it  had  not  been 
])ossiblc  to  bring  into  commission  more  economical  gtueratiug  plant. 
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about  25,000  tons  of  coke  and  coke  breeze  were  burnt  at  Creenwich, 
this  quantity  representing  about  14  per  cent,  of  the  total  fuel. 
As  an  example  of  the  results  obtained,  it  was  found  that  with 
ScotcM  nuts,  at  42s.  per  ton,  and  coke  bree/e  at  22s.  6d.  per  ton, 
the  cost  per  1,000  1b.  of  steam  is  approximately  lOs.  6d.  with 
approximately  equal  quantities  of  each  fuel,  as  against  23s.  2d. 
with  nuts  alone. 

Necessity  for  a  Chemist. 

It  has  for  some  time  been  realised  that  it  is  essential  to  have  a 
skilled  boiler  house  engineer,  who  can  devote  his  whole  time  to 
fuel  combustion  problems,  but  it  should  also  be  recognised  that  to 
get  the  best  results  it  is  necessary  to  have  the  assistance  of  a  fully- 
qualified  chemist  at  the  station.  At  f Greenwich  the  duties  performed 
by  the  chemist,  in  so  far  as  the  boiler  house  is  concerned,  are  as 
follows  : — (1)  Tests  of  fuel  to  determine  calorific  value,  moisture,  &c., 
both  on  supplies  received  and  on  representative  samples  taken  from 
the  bunkers.  (2)  Test  of  furnace  ash,  to  ascertain  whether  all  the 
combustible  matter  has  been  fully  utilised.  (.3)  Tests  of  flue  gases, 
to  determine  whether  the  fuel  is  being  burnt  to  the  best  advantage. 
(4)  Tests  of  boiler  feed  water  and  condensate,  to  ascertain  whether 
impurities  likely  to  afl^ect  the  boilers  and  plant  in  an  adverse  manner 
are  present.  (5)  Tests  on  boiler  \\atcr,  to  determine  the  concentra- 
tion of  salts  and  the  necessity  for  blo\\ing  down.  (6)  Tests  on  water 
before  and  after  softening,  and  on  the  lime  used  for  this  purpose. 
In  addition,  tests  are  carried  out  on  deposits  from  leaking  steam 
pipe  joints  and  in  all  cases  of  boiler  corrosion. 

Use  of  Trailer  Caks. 

To  deal  adequately  with  this  subject,  a  .separate  paper  would  be 
required,  but  here  it  is  only  necessary  to  state  that  on  a  system 
such  as  that  which  has  to  be  dealt  with  in  London,  where  there  is 
an  enormous  peak  load  for  a  brief  period  in  the  morning  and  again 
in  the  evening,  trailer  cars  have  proved  to  be  very  economical, 
especially  from  a  power-saving  point  of  view,  and  a  recommendation 
is  now  being  put  forward  to  the  Ministry  of  Transport  for  an  extended 
use  of  trailer  cars  on  the  London  County  Council  system.  The 
average  energy  consumption  for  a  car  and  trailer  is  only  approxi- 
mately 30  per  cent,  higher  than  that  for  tractor  only. 

In  1912  a  series  of  tests  were  carried  out,  when  the  average 
current  taken  for  a  tractor  car  was  found  to  be  1-8  amperes  per 
passenger,  and  for  tractor  and  trailer  combined  1-22  amperes,  or  a 
reduction  of  32  per  cent,  per  passenger  due  to  the  employment  of 
the  trailer  car.  The  passenger  seating  capacity  of  the  cars  used  for 
this  test  was  tractor  62  and  trailer  46  ;  the  cars  were  loaded  with 
sand  to  approximate  fully  loaded  service  conditions.  It  should  be 
noted  that  the  journals  of  all  the  trailer  cars  in  London  are  fitted 
with  radial  ball  bearings.  Tests  taken  on  the  level  showed  the 
tractive  effort  at  the  drawbar  to  be  1702  lb.  per  ton  of  load  Avith 
these  bearings,  as  against  38-03  lb.  per  ton  of  load  when  the  journals 
were  fitted  with  bronze  bearings,  and  to  this  fact  the  low  energy 
consumption  can  be  partly  attributed. 

Co-operation  in  Tramways  Undertaking. 
All  sections  of  a  tramways  department  are  responsible  in  some 
degree  for  the  consumption  of  electrical  energy,  and  it  is  necessarv, 
if  the  best  results  are  to  be  obtained,  that,"  not  only  should  the' 
officers  co-operate  and  study  the  position  from  a  broad  point  of 
view,  but  the  employees  in  all  sections  should  be  brought  into  touch 
with  the  work  as  a  whole  by  regular  lectures  and  demonstrations. 
So  far,  schools  have  been  principally  provided  for  the  education  of 
motormen  in  their  duties.  These  should  be  extended,  so  that  the 
education  of  all  employees,  as  far  as  the  tramways  are  concerned, 
may  be  made  a  strong  feature  of  the  organisation. '  Anything  which 
makes  the  employees  more  competent  and  interested  in  their  work 
will  benefit  the  undertaking.  One  wishes  it  was  possible  to  institute 
some  scheme  under  which  the  staff  and  the  employees  would  haAc  a 
direct  financial  interest  in  the  success  of  the  undertaking.  This 
would  have  a  very  direct  effect,  not  only  in  the  reduction  of  power 
expenses,  but  in  the  whole  financial  results.  It  is  certainly  a  matter 
which  should  be  considered  by  the  Whitley  Council.  The  Executive 
might  be  instructed  to  take  the  matter  of  charges  for  power  supplv 
from  combined  stations  into  consideration,  and,  if  necessary,  confer 
with  the  Incorporated  Municipal  Electrical  Association. 

DISCUSSION. 

Councillor  Paling  (Bradford)  said  Mr.  Fell  seemed  to  be  the  only 
general  manager  who  had  discovered  that  there  was  some  other  item 
tlian  wages  which  went  to  make  up  tlie  costs  of  generating  electricity. 
He  was  convinced  that  a  great  many  tramway  undertakings  which  we're 
g^"erating  their  own  electricity  ought  not  to  do  so,  and  he  agreed  with 
the  Ministry  of  Transport  that  large  power  stations  gave  the  best  results. 

Mr.  C.  J.  Spencer  (London  Suburban  Traction  Companv)  was  sorry 
to  see  from  the  Paper  that  tiie  bonus  scheme  which  Mr.  Fell  has  introduced 


wai  not  a  very  great  success.  That  ha  1  not  b^-i'n  his  own  exijerience- 
The  current  consumption  went  down  from  l.j  to  20  per  cent.  When- 
wages  were  incn^ased  after  the  war  the  men  fiuggc-t.-d  that  the  bonus 
.scheme  might  U;  abolished,  and  the  wages  increased  in  its  place.  He 
agreed  but  regretted  to  say  that  the  current  consumption  had  gone  back 
to  what  it  was  in  pre-war  days.  Radial  ball  bearings  were  not  equ^ly 
good  on  motor  cars  ai  on  trailers.  Tramway  men  must  keep  well  abreaat 
of  the  times  in  the  technical  aspect.  He  instanced  the  designs  of  a 
motor  which,  honse-jKjwer  for  horse-power,  was  less  than  one-third 
the  weight  of  the  Ix-st  motor  on  the  market ;  it  had  an  efficiency  nearly 
10  per  cent,  better,  and  was  designed  ps  a  shunt  machine  and  not  as  & 
series  machine,  .so  that  the  motor  could  be  driven  at  any  speed  desirable. 
It  had  a  worm  drive,  and  not  a  gear  drive. 

Mr.  R.  G.  CuNLiFKE  expressed  the  view  that  the  financial  position  of 
the  Briti.sh  tramway  industry  could  b;  improved  by  substituting  modem 
operating  plant  for  the  out-of-date  plant  now  so  often  u.sed.  The 
increased  efficiency  would  more  than  repay  the  capital  cost.  Directions 
in  which  this  might  be  done  were  increasing  the  size  of  the  motor,  using 
proper  insulation  and  heatjtreated  gears,  and  improving  controller,  body 
and  truck  design,  employing  pres-sed  steel  and  aluminium  for  points- 
and  using  roller  bearings,  power  brakes  and  field  control. 

Mr.  A.  B.  Fearnley  (Sheffield)  wished  in  a  friendly  way  to  take 
exception  to  the  wholesale  depreciation  by  the  last  speaker  of  the  methods- 
and  systems  adopted  in  this  country  by  tramway  authorities.  Experi- 
ments were  being  made  with  air  brakes.  He  had  also  put  in  helical 
gears,  and  on  his  own  tramwaj'  system  there  was  not  a  single  soft  gear, 
now  used.  Helical  gears  he  watched  melt  away,  and  had  taken  them  out. 
He  hoped  those  he  was  getting  now  would  give  better  results. 

Mr.  R.  H.  Campion  (Chesterfield)  mentioned  the  f  a?t  that  he  was  burning 
six  times  the  amount  of  coke  that  he  was  coa!.  This  coke  was  hand  fired, 
and  was  obtained  from  the  coke  oven  retorts,  as  it  was  found  ordinary 
gas  works'  coke  was  not  suitable.  Another  method  of  burning  coke  was 
to  mix  it  with  tar,  and  this  gave  much  better  results  than  when  burning. 
oil  alone.  He  had  tried  three  bonus  schemes  without  success,  notwith- 
standing that  in  the  last  one  he  left  himself  out,  as  he  had  thought  that 
might  have  been  the  drawback,  but  they  were  all  turned  down  because 
the  Committee  thought  they  would  create  jealous}"  among  the  various 
members  of  the  staff. 

On  TntRSDAY,  September  16,  two  Papers  on  ""  Repairs  an<' 
Depreciation  in  Relation  to  Capital  and  Revenue  "'  by  Mr.  James 
Dalrymple  and  Mr.  R.  L.  Hoi-sfield,  respectively  were  read  and 
discussed  together.     Of  these  we  give  abstracts  below. 

Repairs  and  Depreciation  in  Relation. 
to  Capital  and  Revenue. 

By-  JAMES  DALRYMPLE. 

(General  Manager  of  the  Glargow  Corporation  Tramways'. 

It  is  invariably  found  that,  where  the  financial  position  of  a 
tramway  undertaking  is  shaky,  the  cars  and  other  plant  are  generally 
worn  and  the  track  rocky.  The  reason  for  this  state  of  affairs  is 
the  absence  of  the  necessary  funds  to  keep  their  undertaking  in  a 
proper  state  of  repair,  and.  generally  speaking,  we  find  that  there- 
are  no  funds  in  the  renewal  and  depreciation  accoimt.  Some  people- 
nowadays  seem  to  have  a  great  aversion  for  the  word  "  capital  '^ 
and  it  is  extraordinary  what  opposition  is  encountered  when  ore 
suggests  that  capital  must  be  maintained.  There  are  many 
mimicipal  authorities  to-day  who  seem  to  be  quite  prepared  to  give 
the  highest  wages  to  their  employees,  but,  who,  at  the  same  time, 
entirely  overlook  the  fact  that  in  a  short  time,  their  apital.  as 
i-epresented  by  the  track  and  equipment,  will  go  out  of  existence, 
aid  that  the  time  is  fast  approaching  when  there  will  be  no  track 
and  no  equipment  capable  of  earning  revenue.  I  have  always  held 
the  view  that  in  operating  a  tramway  undertaking  the  capital  must 
be  maintained.  This  can  only  be  done  by  keeping  the  concern  in 
as  complete  a  state  of  repair  from  day  to  day  as  possible,  and,  in 
addition,  setting  aside  from  year  to  year  whatever  amount  of 
depreciation  has  taken  place  during  the  previous  12  months. 

it  may  be  said  that  the  sinking  fund  should  be  sufficient  to  take 
care  of  depreciation  and  that  as  depi-eciation  is  not.  generally 
speaking,  a  statutory  charge,  the  revenue  should  not  be  made  to 
bear  this  burden.  >Iy  undei-standing  is  that  the  legislatui-e  intends 
that,  by  a  given  date,  the  debt  on  the  undertaking  should  be  entirely 
paid  off".  I  do  not  think  that  it  was  ever  contemplated  that  thero 
should  be  a  {xn-petual  debt  on  any  municipal  unde?-taking. 

1  have  it^cently  been  going  cai-efuUy  into  the  physical  and  financial 
condition  of  many  tramway  undertakings,  and  1  find  that  it  generally 
follows  when  there  is  too  little  spent  in  repairs  there  is  nothing^ 
available  to  meet  depi-eciation  and  renewal.  Many  tramway  imder- 
takings  throughout  the  country  ai-e  in  a  good  state  of  repair,  and 
have  considerable  renewal  funds.  I  find,  however,  some  under- 
takings in  which  i-enewals  ai-e  being  added  to  ca]iital.  I  find  others 
Avhere  too  little  is  lieing  placed  to  the  renewal  and  depi-ociation 
funds,  in  order  that  a  sum  may  be  available  for  the  relief  of  the 
rates.  I  find  some  other  undertakings  where  tlie  plant  and  equip- 
ment are  being  starved  to  obviate  the  necessity  for  an  increase  in 
rates.     I  find  other  undertakinirs  w'lere  the  renewal  fund  has  beenj 
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actually  dcplotod  in  order  to  relieve  the  rates.  In  all  these  instances 
the  tramway  capital  is  being  tampered  with  in  order  to  meet  the 
current  administrative  expenses  of  the  municiijality. 

The  two  largest  items  under  the  heading  repairs  and  maintenance 
arc,  of  course,  track  and  rolling  stock.  The  renewal  of  the  track  is 
giving  many  of  us  much  concern.  Hitherto  we  have  been  reckoning 
on  an  average  cost  of  about  £4,000  per  mile  of  single  track,  whereas 
the  actual  renewal  is  coming  out  at  nearer  £10,000.  This  increa.sed 
cost  has  to  be  met  in  some  way,  and  this  can  only  be  done  by  keeping 
our  system  in  thorough  repair,  and  by  setting  aside  ample  funds  to 
meet  renewal.  We  have  under  our  care  undertakings  which  could 
not  be  iastalled  in  these  timos  for  less  than  three  times  their  original 
cost,  and  I  would  be  very  much  surprised  to  learn  that  there  is  a 
single  tramway  undertaking  in  the  country  which  has  pro',-ided 
sufficient  to  meet  renewal  and  depreciation.  All  tramway  under- 
takers should  at  this  time  go  very  carefully  into  the  physical  con- 
dition of  their  plant  and  equipment,  and  budget  for  their  future- 
requirements  to  keep  that  plant  and  equipment  in  a  condition  capable 
of  earning  the  necessary  revenue. 

Repairs  and  Depreciation  in  Relation 
to  Capital  and  Revenue. 

B>-  R.  T..  HORSFIEI.D. 

(General  Mariiier  of  the  Cardiff  Corporation  Tramwaysi. 

A  sinking  fund  is  established  for  the  purpose  of  redeeming  debt 
within  the  period  of  time  prescribed  by  the  sanctioning  authority, 
and  by  its  means  we  may  say  that  municipal  projierty  is  obtained. 
It  may  well  be  named  the  "  Property  acquisition  fund."  A  de- 
preciation fund  is  established  for  the  purpose  of  restoring  property, 
and  ma}'  be  called  the  "  property  restoration  fund."'  Now,  so  far 
as  tramways  are  concerned,  if  the  last-named  fund  is  abolished,  or 
never  established,  we  must  be  prepared  to  recognise  and  acquiesce 
in  perpetual  indebtedness,  for  it  is  obvious  that  we  should  not  have 
an  undertaking  debt-free  at  any  time. 

It  is,  therefore,  of  the  utmost  importance  that  proper  provision 
should  be  made  to  meet  future  necessities,  as  well  as  contingencies. 
The  dejireciation  fund  should  stand  apart  from  capital  redemption 
and  should  be  jealously  guarded  and  kept  in^^olate.  On  the  other 
hand,  it  should  stand  definitely  and  continually  related  to  the 
revenue  account.  The  declaration  of  so  much  "  profit  "'  without 
any  provision  for  renewals  is  misleading.  For  wasting  assets,  that 
cannot  be  restored  yearly,  some  pro\ision  should  be  made  in  the 
net  revenue,  account,  and  no  balance  surplus  should  be  treated  as 
"  profit.  "  until  that  has  been  done.  Alternatively,  provision  should 
be  made  annually,  and  accumulated,  for  obsolescence.  The  pre- 
dominant question  is,  not  what  are  we  able  to  set  aside  from  the 
revenue  of  the  year,  but  what  is  the  amount  necessary  to  maintain 
the  undertaking  on  a  proper  financial  basis  ? 

Present-day  conditions  serve  to  emphasise  the  wisdom  of  those 
authorities  who  have  in  the  past  made  provision  for  renewals,  and 
it  is  clear  that  with  the  altered  values  as  we  find  them  to-day,  the 
provision  which  was  thought  to  l^e  necessary  in  pre-war  days,  must 
be  considerably  augmented  to-day  The  statutory  powers  for 
establishing  depreciation  or  renewals  funds  vary,  but  in  many  cases 
they  provide  foi  the  accumulation  nof  such  fund  up  to  an  amount 
not  exceeding  one-Kfth  of  the  aggregate  capital  expenditure.  The 
County  Borough  of  Walsall  had  in  their  local  act  of  1900  a  clause 
similar  to  that  above  mentioned.  The  Tramways  Committee  wisely 
took  advantage  of  this  power  and  a'-.^umulated  a  renewals  fund, 
which,  in  the  year  lOlS,  had  reached  its  statutory  limit.  When  they 
were  promoting  a  Bill  for  fuither  tramway  and  omnibus  powers  in 
1919,  in  view  of  tlie  increase  in  costs  of  material  and  labour  which 
aj)parently  are  to  remain  more  or  less  permanent,  I  advi.sed  then\ 
to  seek  authority  to  increase  the  maximum  of  their  renewals  fimd 
allowed  under  tlie  Act  of  1900.  The  Local  Legislation  Committee 
before  whom  the  Bill  was  considered,  ajijireciated  this  wi.se  pre- 
caution and  granted  a  clause  making  the  maximum  two-fifths  instead 
of  one-lifth.  When  1  took  up  my  duties  in  Cardiif  I  was  ])loasod 
to  oi)serve  that  tlie  Tramways  Committee  hnd  observed  a  similar 
cautiousness,  and  had  made  clue  provision  for  -enewals  of  track  and 
other  portions  of  the  plant,  and  at  iMarch  :U  last  had  acoumulated 
funds  for  this  purpose  to  the  extent  of  £182.090. 

It  may  be  interesting  to  ob.serve  here  that  the  Orders  under  the 
Act  of  1920  for  Increased  Fares  require  an  adequate  fmul  for  "  re- 
newals." It  is  germane  to  consider  the  position  of  tho.sc  authorities 
tJiat  have  no  ])rovision  \\hatevor,  that  have  ])iled  up  a  debt  that  \\ill 
outlive  the  as,sots,  and  the  burden  of  which  must  be  borne  in  future 
years  by  either  tramway  u.sers  or  ratepayers.  All  such  cases  aw 
object  lessons  that  cannot  be  mistaken.  It  is  noteworthy  that  with 
some  authorities  a  tend  m\cv  is  springing  \i])  to  borrow  for  renewals, 
which  has  the  undesirable  elVect  of  keo])ing  the  maximum  of  debt 
alive,  and  it  is  to  be  hojxnl  that  this  tendency  will  be  checked  at  its 
inception. 


'DISCUSSION. 
Aid.  Fextox  (Sheffield)  saw  a  difficultv  in  putting  the  cost  of  main- 
tannng  the  track  on  the  right  .shoulders,  but  the  highwav  authorities  should 
at  least  bear  a  share.     He  suggested  that  the  Executive  of  the  Associa- 
tion should  take  the  matter  up  in  Parliament. 

Aid.  Palixg  (Bradford)  said  if  the  cost  of  tramwavs  was  made  too 
high,  they  would  not  be  used.  He  did  not  agree  with  putting  the  whole 
cost  of  maintaining  an  undertaking  on  the  present  generation. 

Mr.  H  P.  Stokes  (Plymouth)  said  that  for  hi-hwav  authorities  to 
charge  the  tramway  authority  Ud.  per  "bus-mile  for  tlie  "buses  run  by 
the  latter,  as  was  done  in  Ptymouth,  was  making  the  same  person  pay 
for  the  use  of  the  road  which  it  maintained.  In  rate  relief  from 
so-called  profits  the  ratepayers'  money  was  returned  to  them  in  the 
sinking  fund  for  debt  redemption,  whereas  the  shareholders  in  a  com- 
jiany  received  dividends,  but  not  their  capital.  Therefore  he  contended 
they  were  entitled  to  carry  out  renewals  by  means  of  new  caiiital. 

Mr.  W.  Murray  (Walthamstow)  said  it  was  cl?ar  that  many  small 
undertakings  could  not  make  provision  for  renewals  except  bv"  means 
of  new  ca])ital,  or  by  calling  upon  the  ratepayers,  or  increasing  fares 
considerably.  He  did  not  think  it  was  fair  to  call  on  the  present  genera- 
tion to  provide  the  money  for  maintaining  the  undertaking  for  the 
benefit  of  the  future  generation,  and  he  did  not  think  it  unfair  to 
borro'v  cajiital  for  the  purjiose. 

Mr.  J.  M.  McElroy  (Manchester)  thought  that  both  Papers  set  out 
ideals  which  were  difificult  to  attain  in  the  circumstances  left  by  the  war, 
and  it  would  be  necessary  seriously  to  consider  the  question  of  re- borrow- 
ing for  the  purposes  of  renewals,  especially  in  the  case  of  small  under- 
takings. 

Mr.  C.  FuRNESS  (Blackpool)  said  that  something  like  70  percent,  of  the 
capital  on  the  undertaking  had  been  i-epaid,  and  it  was  the  intention  to 
re- borrow  to  the  extent  of  that  70  per  cent,  for  the  purpose  of  renewals. 

Councillor  West  (Walthamstow)  asked  whether  it  would  not  be 
possible  to  borrow  monev  for  renewals  and  postpone  the  commencement 
of  iJajments  into  the  sinking  fund. 

Mr.  .J.  B.  Hamilton  (Leeds)  said  the  whole  financial  structure  of 
British  tramways  had  been  built  upon  the  basis  of  the  repapnent  of  debt 
witliin  a  certain  jieriod,  and,  if  there  was  to  be  an  alteration  in  the  period, 
then  a  great  deal  of  the  money  had  been  obtained  by  false  i^retences. 
In  some  cases  Parliament  had  already  sanctioned  the  re-borrowing  of 
sums  for  a  period  which  represented  the  life  of  a  particular  asset,  off  which 
a  large  proportion  of  the  original  loan  had  been  paid,  and  it  was  onlj'  by 
proceeding  on  these  lines  that  they  would  get  the  confidence  of  the 
IJublic. 

A  Paper  on  "  The  Future  of  Capital  Expenditure  "  was  then  read 
bj'  R.  S.  Pilcher  (Edinburgh).     We  give  this  in  abstract  below. 

The  Future  of    Capital   Expenditure, 

B>-  R.  S.  PILCHER. 

(Manager,  Edinburgh  Corporation  Tramways). 

The  cost  of  some  commodities  required  for  the  operation  of  a 
tramway  system  is  only  100  per  cent,  up,  but  when  we  examine 
the  costs  of  materials  for  the  construction  of  permanent  way  and 
new  cars,  rise  is  considerably  higher.  The  pre-war  cost  of  jjer- 
manent  way  construction  may  be  put  at  £12,000  yter  mile  of  double 
track  ;  at  the  present  time  tho  cost  is  in  the  neighbourhood  of 
£40,000  per  mile  of  double  track,  or  over  2.30  per  cent,  increase. 
With  regard  to  rolling  stock— in  pre-war  days  single  truck  top. 
covered  cars  with  the  latest  electrical  and  mechanical  equipment 
could  be  obtained  for  £900  each.  To-day  thc'^e  cars  will  cost 
approximatelv  £2,800,  or  over  200  per  cent,  increase.  I  have 
recentlv  had 'to  provide  top  covers  for  the  Edinburgh  cable  cars, 
■which  "are  at  present  costing  £.5.">0  each.  These  could  have  been 
obtained  in  1914  for  £120  each,  and  there  appears  to  be  no  immediate 
prospect  of  the  costs  coining  down  for  this  class  of  work.  The  same 
abnormal  increase  applies  to  the  construction  of  new  buildings  and 
to  the  jirovision  of  new  plant,  so  that  in  this  resjx^ct  capital  expendi- 
ture on  nev.  equipment  or  on  new  lines  is  very  sevei-oly  handicapjied. 

Capital  expenditure  requires  new  money,  and  money  at  present  is 
only  obtained  at  a  high  rate  of  interest.  Pro-war  money  could  be 
obtained  at  1^  per  cent.,  now,  even  with  the  l)cst  security,  6  JXT  cent. 
is  required. 

In  considering  this  question  «e  ai-e,  thcivforc.  faced  with  the  fact 
that  new  work.s  i-equii-e  approximately  2."j0  jier  cent,  more  capital 
for  the  same  work,  and  that  the  rate  of  interest  required  is  100  per 
cent.  up.  The  question  of  new  capital  expenditui-o  would  solve 
itself  if  the  i-evenue  to  be  derived  from  tramway  undertakings  could 
\y^  made  to  inci-ease  in  the  same  ratio  as  the  working  expenses.  I 
think  most  of  the  transport  undertakings  have  been  on  the  slow 
side  in  raising  the  fares.  The  process  of  iiui-easing  the  cost  of  travel 
must  necessarily  be  slow  and  gradual,  otherwise  passengers  will 
cease  to  ride  or  will  ride  les.s  fn^qucntly  If  the  fares  ai-e  raised 
gradually  it  will  not  be  felt  so  much  by  the  public  :  and  the  dccrea^ 
in  pas.>icngers  carried— which  is  so  noticeable  all  over  the  oountr)* 
will  be  but  a  temporary  state.  It  is  an  extraordinary  phase  of  the 
present  public  attitude  that  {x^rsons  will  willingly  pay  100  to  200 
jer  cent,  for  most  commodities,  but  will  not  pay  100  per  cent. 
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quick,  f  have  seen  in  some  districts  motor  "buses  runrting  along 
tramway  routes  practically  in  com[>etition  with  the  tramways  and 
worked  by  the  same  operating  authority.  I  do  not  think  this  Ls 
going  to  help  either  the  tramway  or  the  motor  bus.  The  "bu.s 
should  be  u.sed  where  the  tramway  cannot  be  used,  and  the  one 
vehicle  made  supplementarj'  to  the  other ;  I  do  not  think  that  they 
need  be  competitive. 

It  may  be  of  interest  to  the  Conference  to  know  that,  in  Edinburgh, 
the  intention  is  to  run  all  the  exten.sions  with  "bases,  and  at  the 
pres  *nt  time  we  are  closing  down  four  cable  routes  which  have  not 
a  great  volume  of  traffic,  being  under  £270  per  week  per  mile  of 
route.  The  tramway  rails  arc  worn  out,  and  it  would  not  pay  to 
renew  the  fx^rmanent  way  at  present  pric-es.  Instead  of  spending 
new  capital  on  a  tramway  where  the  traffic  is  not  sufficiently  heavy 
to  pay  the  high  capital  charges  motor  'bases  are  to  be  run.  Only 
the  future  can  tell  at  what  point  it  ^nll  pay  to  lay  tramway  rails. 

DISCUSSION. 


increase  on  the  car  fares.  In  the  course  of  time,  1  Ijciieve,  the 
])ublic  will  get  over  this  and  will  realise  that  the  distance  which  can 
now  be  given  for  transport  is  only  half  what  could  be  given  in 
])re-war  days.  When  this  state  is  reached  the  financial  position  of 
the  tramways  will  improve  and  the  outlook  for  tramway  capital 
expendituie  will  be  more  encouraging. 

What  effect  is  the  high  cost  of  new  construction  going  to  have 
on  transport  ?  I  do  not  think  that  the  development  of  transport 
is  going  to  be  retarded.  If  tramways  arc  to  be  temporarily  re- 
stricteci,  more  attention  will  be  given  to  the  forms  of  traction  which 
require  the  least  capital  expenditure,  and  this  brings  me  to  the 
consideration  of  the  motor  'bus.  I  do  not  intend  to  enter  into  a 
discussion  of  the  advantages  and  the  disadvantages  of  the  motor  'bus 
compared  with  the  electric  car.  This  subject  would  require  a  Paper 
to  itself,  but  in  speaking  about  capital  expenditure  one  cannot  but 
see  the  effect  that  high  capital  costs  are  bound  to  have  upon  the 
development  of  the  'bus.  There  is  undoubtedly  a  great  field  for 
this  vehicle,  which  can  deal  with  extensions  and  new  routes  without 
any   relatively   great   capital   expenditure.     How   many   tramway 

systems  are  f^here  in  this  countrv  \\here  certain  routes  do  not  pay  Mr.  H.  Webber  (Kcighley)  asked  whether  the  author  had  taken  into 

their  wav,  and  which  have  never'paid  sufficient  to  justify  the  laying  account  the  fact  that  a  longer  period  was  allowed  for  the  repijTnent 

down  of 'the  permanent  way  ?     It  is  probably  cheaper  to  work  these  of  loans  on  tramways  than  on  motor  buses.                     ; 

^,        /      ,        ,1    _         •       iu    /iU         'm   1  u„    1  „^«  „.,„i     u.,4.  -Mr.  J.  M.  MchLKov    Manchester),  m  drawmg  attention  to  the  smkmg 

routes  than  to  stop  them,  seeing  that  the  capital  has  been  sunk   but  ^ ^^^^,  ^_^                     .^  ^^^             for  trams  and  'buses,  said  that,  although 

I  believe  that  in  the  future  when  the  question  of  the  renewal  of  the  ^,^^.  ^^^^^^.  ^^.^^  j^^^.^^^^  -^  ^^^^  ^  remembered  that  with  double  the 

permanent  way  has  to  be  considered,   many  such  routes  will   be  number  of  "buses  to  give  the  same  seating  capacity,  the  working  expenses 

worked  by  motor  'buses  or  other  railless  vehicles.  would  necessarily  be  greater,  and,  although  the  capital  charges  would  be 

I  have  recently  worked  out  some  interesting  comparative  figures  low,  the  total  cost  was  important, 

for  new  construction  of  tramways  compared  Avith  motor  'buses  in  Councillor  Paling  (Bradford)  thought  there  had  been  too  reckless  an 

the  City  of  Edinbur'^h   which  I  "ive  as  follows  : expenditure  on  road  widcnings.     He  also  thought  that  tramway  autho- 

1^ '^ rities  should  make  more  of  their  c^rs  themselves,  instead  of  buj^ing  them 

T   .         .        ]    T  i        t-       1  from  contractors. 

Interest  and    Interest  and  ,,     „    „    ,„       /-d      ix     l^  •        •     i         ^     ^u  t      -u 

,     ^     '^   I        ■   I  •      c     J      •   1  ■      c      1  Mr.  K.  H.  U  iLKi>so>.  (Bradford)  inquired  as  to  the  reason  for  the 
Capital      sinking  fund    sinking  tuna  ^i      '          c             t           ^      -u                      -n         i     *  •        u-  i          u 
System.                              ^^gj.        !  charges  ner      charges  per  author  s  preference  for  a  motor  bus  over  a  railless  clectnc  vehicle.       He 
I              *                 "                         °i  himself  was  constructing  a  railless  vehicle  to  seat  50  passengers.      This 
I       annum.                mile.  iiui-u                    r-i                          1.1                 i 
1% would  be  the  means  of  saving  large  sums  in  track  renewals. 

^,     ,     r           ,     ,            1     j^  1  •        r-i  ,•"-  luu^       finn  i  o"             )  - 1 ^  1  Mr.  E.  S.  R.WXER  (Hull)  did  not  think  it  fair  to  give  a  bald  com- 

Cost  of  new  electric  undertaking  £1,()/ /,{)U0  '     £109,12/       i       4-o4k1.  .           f    ■   i  ■       r       i    .                  ..u                t  ,.                j  -u             -.u      ^ 

/^     .     c              ■•          11         J.        I     v-n-  -fiA            rr-  ni^      i       o  oo <  i  parison  01  sinking  fund  charges  in  the  case  of  trams  and    buses  without 

Cost  of  converting  cable  system        Oyu./OO  •         5o,014            Z-SSid.  \.  ..■       ^^.               -i                         -i       r  ^      i        %      •               •            .    u    i 

r,     .    r            i-i                                                              ''  stating  the  car-milcs  run  per  mile  ot  track.     Agam,  running  costs  had 

Cost  01  providing  a  similar  num- I                                                ;  i.    u            •  i        i      i<.u        u  iu        i- i       ..             •   *    »u     u              t-u            » 

,         i^,            °                             '       A-r  otr,  I         C.4  loi              o  c-.T  ]  to  be  considered,  although  thev  did  not  come  into  this  raper.      Ihemost 

berof  buses    ,      4a6,640           64,131             2-6/2d.  ,.■  c     ^        (     ..          ?       ,.  ~            u                 ..u   ,.  ..u  ■          „»•            » 

•  rt     ,     c          -i-'i,         i_:,  unsatisiactorv  feature  01  motor  omnibuses  was  that  their  operatmg  costs 

Cost  of  providing   buses  to  give  '                                              '  u-  u       Wu    f     i          <.■                u    i  *  i          *   ui 

,1      „„         » '^        „„   -A."             TOO  oro          lAoi-r;             o  oQc  1  Were  high  and  the  fuel  question  was  absolutely  Unstable. 

the  same  seating  capacity 729,9r0  L      ]03,lo5            2-88(xl.  ,,      °  -,,         -../tji     i         iv      ■  j  -..         u  V       ..        ..■        t  ,.u        .u 

__^ '^      ^        •' ' Mr.  C.  FrRXESS  (BlackiDool)  said  it  would  be  interestmg  if  the  author 

.  could  give  the  loan  period  for  'buses  compared  with  the  loan  period  for 

I  may  say  m  the  first  instance  that  in  considering  the  question  of  tramways.     He   beheved   that   the   tramways  got   double   the   period 

the  form  of  traction  to  be  adopted  in  Edinburgh,  it  is  necessary  to  allowed  for  "buses. 

■  keep  in  mind  that  there  are  very  considerable  assets  in  the  cable  Mr.  J.  B.  Hameltox  (Leeds)  said  that  from  experience  the  trolley 'bus 

sj'Stem  which  are  convertible  to  electric  traction,  so  that  the  problem  compared  favourably  with  the  petrol  "bus  ;    but  there  was  another  form 

in    Edinburgh    is    not    substantially    diffei-ent   from    those    electric  "^  tramway  construction  to  which  consideration  should  be  given— viz., 

undertakings  which  Rave  in  the  near  future  to  face  extensive  re-  open  track  construction— which  avoided  the  need  for  heavy  foundations. 

newals  of  their  permanent  way.     Therefore,  on  this  account  we  do  ^^'^  '^f^^  "°t  '^  practicable  proposition  in  towns,  but  there  were  many 

,1          J.    c        .u            J.-         i            ^-    1               1     ,   •          1.1-  places  in  the  countrv  where  it  could  be  adopted  advantageously,     ihis 

not  have  to  face  the  question  of  an  entirely  new  electric  undertaking.  ^^^,^  ^e  done  at  some  30  per  cent,  less  than  ordinary  track  construction. 

If  electrihcation  is  earned  out  the  cost  will  be  as  indicated  m  the  Moreover,  this  form  of   construction  allowed   speeds    up   to   20    miles 

table,  viz.,  £695,700  for  conversion.     However,  the  figures  Avhich  I  per  hour,  instead  of  the  7,  8  or  10  now  fixed,  whilst  maintenance  costs 

give  for  an  entirely  new  system  are  interesting  in  considering  the  were   considerably   reduced.     The   dominant   feature   in   all   forms   of 

question  of  capital  expenditure,  and  the  influence  it  will  have  in  transport  at  the  present  time  was  speed. 

the  future  on  entirely  new  systems  or  new  routes.     From  these  Mr.  R.  S.  Pilch  er,  ii.  reply  to  the  discussion,  asked  why  it  was  that 

figures  you  will  notice  that  the  cost  of  a  new  system  would  Avork  railless  traction  had  not  been  more  generally  adopted  than  it  had  been. 

out  at  4-547d.  per  mile  as  against  2-672d.  per  'bi^s  mile  for  a  similar  ^''"'^  ^y^'"^  ""^J  t'''  ^^^"^  advocates  of  it.     It  was  not  so  mobile  as  the 

number  of  'buses-the  mileage  being  the  same  in  each  case-viz.,  "^°*°'"  1^"^,  and  this  was  a  hnancial  asset. 

5,759.520.     In  these  figures  similar  amounts  are  provided  for  plant  AWFAL  GE\FR  \L  MEETING 

and  buildings.     It  will  be  seen  that  the  "bus  has  a  considerable  -  -  ^      - 

ad\antage  in  cajjital  expenditure  over  the  figures  for  a  coiftplete  -^^  tiie  Annual  General  iMeeting  of  the  Association,  which  was 
new  electric   system,   even   providing  for  the  same  total  seating  ^^^'^^   ^'^   Thursday   afternoon,   the   Council"s   report    was   adopted 
cai)acity.     On 'the  other  hand,  of  course,  it  is  generally  admitted  without  discussion,  and  .Mr.  G.  W.  Holford  (Vice-President  and 
that  the  working  expenses  of  the  "bus  are  higher  than  the  electric  General  Manager  of  the  Salford  Corporation  Tramways)  was  elected 
car.  President   for    the    ensuing    year.     Aid.    ^Iavxe    (Newcastle)    was 
Although  the  total  cost  of  oiierating  motor  "buses  per  mile  may  be  elected  Vice-President,  and  the  following  were  elected  to  till  five 
higher  than  it  is  with  electric  traction  for  a  city  such  as  Edinburgh,  yacancies  on  the  Executive  Committee  :— J.   M.   McElroy  (Man- 
it  must  be  kept  in  mind  that  the  capital  costs'per  "bus  mile  remain  fhester),  A.  Rakek  (Birmingham).  H.  MozLi;v  (Bm-nley).  Councillor 
at  a  constant  figure  in  relation  to  the  number  of  'buses  in  operation,  Hyham  (Blackburn)  and  Councillor  Sellers  (Huddei-stield). 
whereas  M'ith  electric  traction  the  capital  costs  per  car  mile  increase  -__^.^^___________^_^___ 

in  direct  ratio  to  the  decrease  in  the  volume  of  traffic  to  be  carried, 

or.  the  smaller  the  mileage  run,  the  higher  the  capital  costs  per  mile,  t»        i           t»            •          i 

and  inversely  the  greater  the  car  mileage,  the  less  the  capital  costs  Books     Received. 

per  mile.     When  the  suburban  routes  are  considei-ed,  or  routes  which  (Copies  o<  the  undermentioned  works  can  be  had  from  The  Elsctsiciak   OSce  en 

have  not  a  heavy  traffic,  the  cost  of  capital  expenditure  for  electric  re.-eipt  of  pubhshed  price, plus  postage.] 

cars  becomes  iM-ohibitive.     It  is   in  these  circumstances  that  the  •  Tramway  Motormans  Handbook."  by  W.  S.  Ibbetson.     (Loudon: 

motor  'bus  will  become  the  cheaper  vehicle  to  ojierate.     The  total  E.  &  F  N.  Spon.)     Pp.  vi.-(-208.     Gs.t5d.net. 

cost  of  capital  expenditure  depends  upon  the  frequency  of  the  'bus  "  The  Motor  Cyclists  -A.B.C."  by  Horace  Wyatt.     (London  :   George 

service.     The  "bus  may  be  made  to  pay  where  the  service  is  in-  Newncs.  Ltd.)     Pp.  164.     2s.  net. 

frecjuent,  the  only  condition  being  that  the  vehicle  will  require  to  -  The  Fireman's  Handbook  and  Guide  to  Fuel  Economy."  by  C.  F. 

be  fairly  well  filled  with,  passengers.     Future  extensions  and  new  Wade.     (London:  Longmans.  Green  &  Co.)     Pp.84.     2s.0d.net. 

rnf?.''^/'?^*^^''*^^1*^*'*°™°^'"''^'''"^xi'^''''''^^^^^^  ••  Direct-current    Motor    and    Generator    Troubles.    OpenUion    and 

not  aependent  on  a  costly  permanent  way.     New  transport  wiU  be  Repair."  bv  T.  S.  Gandv  and  E.  C.  Schacht.     (London  :  Hill  Publishing 

provided  and  faster  vehicles  will  be  used  and  development  will  be  Co.)     Pp.  viii.-f  274.     ios.  net. 
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Scientific  and  Industrial  Research. 


The  Annual  Report  of  the  Committee  of  the  Privy  Council  for  Scientific 
and  Industrial  Research  contains  a  review  of  the  work  which  has  been 
done  since  the  Committee  was  established  five  years  ago.  The  programme 
of  the  Department  now  falls  under  four  heads  :  («)  The  encouragement 
of  the  individual  research  worker,  particularly  in  pure  science  ;  (b)  the 
organisation  of  national  industries  into  co-operative  research  associa- 
tions ;  (c)  the  direction  and  co-ordination  of  research  for  national 
purposes  ;  and  {d)  the  aiding  of  suitable  researches  undertaken  by 
scientific  and  professional  societies. 

It  is  emphasised  that  the  only  organised  training  grounds  for  the  re- 
search worker  are  the  universities,  and  attention  is  directed  to  the  fact 
that  these  institutions  are  over-crowded  with  students,  while  their 
research  laboratories  are  being  used  for  the  instruction  of  undergraduates, 
and  the  demand  for  teachers  exceeds  the  supply. 

Since  the  establishment  of  the  Department,  136  maintenance  grants 
have  been  made  to  students,  and  89  to  independent  workers,  49  grants 
have  been  made  to  jjrovide  professors  with  competent  research  assistants, 
and  87  to  give  them  laboratory  or  clerical  assistance  ;  during  the  same 
l)eriod  49  equipment  grants  have  been  made.  The  great  majority  of  the 
grants  have  been  made  for  work  in  the  fundamental  sciences,  and  no 
conditiouo  are  attached  either  as  to  the  line  of  work  to  be  pursued  or  as 
to  the  use  to  be  made  of  the  results.  In  making  grants  to  individuals 
the  Advisory  Council  are  guided  not  so  much  by  the  theme  as  by 
evidence  of  scientific  capacity. 

Organisation  of  Industrial  Research  Associations. 

Experience  has  shown  that  the  plan  of  organising  associations  of 
industrial  firms  for  the  co-operative  scientific  investigation  of  their 
2)roblems  is  sound,  the  present  position  being  that  18  research  associa- 
tions have  been  established,  while  five  others  have  been  approved,  and 
will  shortly  receive  licences  from  the  Board  of  Trade.  The  ten  research 
associations  actually  at  work  have  raised  from  their  2,300  members  an 
aggregate  income  of  nearly  £40,GC0  in  their  first  year  of  existence.  Out 
of  the  "Million  Fund  "  granted  by  Parliament  for  research  associations 
£63,800  has  already  teen  expended,  and  it  is  estimated  that  the  Depart- 
ment is  committed  to  a  total  expenditure  of  nearly  £450,000  on  account 
of  the  established  research  associations,  and  to  a  further  expenditure 
of  at  least  £120,000  on  account  of  those  approved,  but  not  yet  licensed. 
Negotiations  are  now  proceeding  for  the  establishment  of  other  research 
associations,  and  the  total  commitments  out  of  the  "  Million  Fund  "  are 
expected  shortly  to  reach  £800,000. 

In  discussing  the  attitude  of  industries  to  research,  the  Advisory 
Council  refer  to  the  possibility  that  results  of  greater  value  to  industry 
might  have  been  obtained  if  the  "  Million  Fund  "  had  been  spent  upon 
research  at  the  National  Physical  Laboratory  and  other  research  labora- 
tories rather  than  in  making  subventions  to  associations  that  have  to  buy 
staffs,  equipment  and  experience  at  a  time  when  all  three  are  scarce 
and  dear.  They  point  out,  however,  that  it  is  only  after  industries  have 
done  research  for  themselves  that  they  can  appreciate  either  its  diffi- 
culties or  its  value,  and  further  that  if  the  money  had  been  spent  on 
research  directed  by  the  Government  itself,  its  effect  upon  manufacturers 
would  have  been  destructive  of  their  self-reliance.  As  it  is,  over  2,500 
firms  have  already  guaranteed  a  minimum  aggregate  income  for  research 
of  £38,400  a  year  for  five  years,  and  have  shown  already  that  they  will 
considerably  exceed  their  minimum  guaranteed  expenditure. 

The  Conduct  of  Research. 

A  considerable  part  of  the  introductory  review  of  the  earlj'  history  of 
the  Dei)artment  is  devoted  to  a  description  of  the  organisation  of  national 
research  on  problems  which  are  of  such  wide  apjjlication  that  no  single 
industry  can  grajjple  with  them  effectively.  These  include  the  Fuel 
Research  Board,  the  Geological  Survey  Board,  the  Food  Investigation 
Board,  and  the  Building  (Materials  and  Construction)  Research  Board. 
While  the  transfer  to  the  Department  of  the  National  Physical  Laboratory 
has  etial)led  t)  be  brought  the  gi'eat  resources  of  tliis  Institution 
into  their  proi)er  relation  to  the  general  scheme  for  the  organisation  of 
research. 

The  very  important  step  has  been  taken  during  the  current  year  of 
establishing  a  series  of  co-ordinating  Boards  for  the  organisation  of  the 
scientific  work  needed  for  the  fighting  services,  so  as  to  avoid  unnecessary 
overlapping.  Thr(>e  Boaids  have  been  established,  one  for  chemistry, 
one  for  [)hysics,  and  the  third  for  engineering  ;  tliese,  with  the  existing 
Radio  Research  Board,  form  the  nucleus  ;)f  the  scheme. 

At  the  outset  of  their  woik,  the  Advisuiy  Council  W're  able  to  prevent 
anumberof  important  researches  un<l(Mtaken  by  scientioc  and  professional 
societies  from  being  abandoned  through  lack  of  funds.  The  total 
grants  made  to  organisations  of  this  kind  in  respect  of  ()9  researches 
during  the  five  years  under  review,  amounted  to  £()8,8U).  The  financial 
assistance  afforded  to  societies  tends,  however,  to  diminish,  since  some  of 
the  researches  are  being  transferred  to  research  associations,  and  some  to 
the  I)e])a,rtmcMt  itself  ;  in  the  latter  case  the  Society  often  continues 
to  assist  l)v  appi  inting  a  sujiervising  committee.  An  additional  reason 
for  the  diminution  of  the  giants  to  societies  is  the  fact  that  the'call  on 
their  funds  for  aid  for  researches  intended  solely  to  increase  ki\owledge 
lias  been  lessened  on  account  of  the  grants  made  by  the  Department  to 
individual  workers. 

TlJK     '.51UT1SII     Kl.KCTlUCAL    RkSKAU'.'U    AS-JOCIATION. 

Much  consideration  has  been  given  to  tlie  size  of  the  unit  for  research 
asiociation.     A  research  nssoeiation  is  a  relatively  complex  organisation, 


and  the  economic  conditions  even  in  apparently  similar  industries 
allows  no  general  solution  of  the  problem  to  be  obtained  on  this  point, 
while  in  certain  industrial  groups  there  are  factors  militating  strongly- 
against  the  establishment  of  such  associations.  A  successful  attempt 
has  been  made  by  the  Institution  of  Electrical  Engineers  and  the  British 
Electrical  and  Allied  Manufacturers'  Association  to  establish  a  research 
association  for  the  electrical  manufacturing  industry,  membership  of 
which  will  be  open  not  only  to  manufacturers  of  electrical  machinery,, 
but  also  to  firms  engaged  in  the  production  of  the  different  machines 
which  comprise  the  whole  of  che  plant  of  an  electrical  power  station 
except  the  boilers.     This  association  will  be  the  first  example  of  its  kind. 

The  Burden  on  the  Universities. 
The  burden  thrown  upon  the  Universities  has  prevented  the  anticipa- 
tion that  the  laboratories  at  these  institutions  would  be  available  for  the 
use  of  research  associations  while  their  own  laboratories  were  being 
established.  Several  research  associations  have  therefore  had  to  con- 
sider at  once  the  establishment  of  research  institutes.  Universities  are, 
however,  carrying  out  a  certain  amount  of  work  for  research  associations, 
and  this  amount  is  likely  to  be  increased  in  future.  This  being  so  the 
Committee  record  their  views  as  to  the  nature  of  the  agreement  which 
should  be  made  between  research  associations  and  existing  institutions- 
for  research. 

Associations  and  Fundamental  Research. 
The  Committee  place  on  record  the  changing  attitude  of  the  research 
associations  during  the  past  year  towards  fundamental  research.  The 
earlier  feeling  was  all  in  favour  of  turning  out  results  of  commercial 
value,  and  so  helping  the  contributing  firms  to  make  large  profits. 
But  there  are  welcome  signs  that  this  attitude  is  becoming  less  common, 
and  that  industrial  firms  are  more  and  more  looking  to  research  associa- 
tions to  concentrate  on  fundamental  princiiJles,  leaving  much  of  the 
ajiplication  of  these  principles  to  the  firms  themselves. 

•  Subscriptions. 

The  method  of  raising  subscriptions  from  the  industry  for  the  supporfc 
of  research  associations  is  also  dealt  with.  Two  research  associations, 
have  adopted  the  plan  of  levying  a  fixed  sum  from  all  members,  while 
four  others  have  laid  down  a  minimum  contribution,  but  suggest  that 
firms  should  make  contributions  having  some  relation  to  the  size  of  the 
business  they  carry  on.  Four  others  base  their  unit  of  subscription  on. 
the  capital  employed  by  the  subscribing  firms.  The  British  Iron  Manu- 
facturers' Research  Association  levies  a  fixed  annual  sum  for  every 
puddling  furnace  controlled  by  the  subscribing  firm,  while  the  research 
association  of  the  British  Motor  and  Allied  Manufacturers  bases  its- 
subscription  on  every  £100  of  wages  paid.  Other  contributions  depend, 
on  output  and  on  the  number  of  persons  employed.  It  is  satisfactory 
to  find  that  the  urgent  necessity  of  increasing  as  quickly  as  j^ossible  the 
supply  of  trained  research  workers  is  being  realiesd  not  only  by  research 
associations  but  also  by  certain  individual  firms. 

A  large  proportion  of  the  report  is  taken  up  by  examining  in  detail  the 
various  researchs  undertaken  in  the  department  for  national  purposes,- 
under  which  heading  are  included  the  work  done  by  the  National  Physical 
Laboratory,  the  Fuel  Research  Board,  the  Mine  Rescue  Apparatus 
Research  Committee,  the  Food  Investigation  Board,  the  Radio  Re- 
search Board,  the  Tin  and  Tungsten  Research  Board,  the  Oxygen 
Research  Committee,  the  Gas  Cylinders  Research  Committee,  the  Build- 
ing Research  Board,  the  Timber  Research  Board,  the  Lubricants  and. 
Lubrication  Enquiry  Committee,  the  Research  Committee  on  the  Cor- 
rosion of  Aluminium  and  its  Alloys,  Enqu'ry  Committee  on  the  Stan- 
dardisation of  the  Elements  of  Optical  Design,  the  Anti-tJlare  Glass 
Research  Committee,  the  Brass  and  Copper  Cost  Research  Committee, 
the  Copper  and  Zinc  Enquiry  Connnittee.  the  Zirconium  PZnquiry  Com- 
mittee and  the  Industrial  Fatigue  Research  Board. 

Records  Bcreau. 
The  Committee  aaain  call  attention  to  the  need  for  the  establisliment 
of  a  Records  Bi.-eau.  Such  a  bureau  could  l»e  of  service  in  examining, 
the  programuies  of  research  associations  in  order  to  ensure  that  the  work 
is  not  being  unconsciously  duplicated,  and  when  this  occurs  to  arrange 
for  a  concerted  attack  iipon  the  common  problem,  each  association, 
undertaking  that  phase  of  the  work  in  which  it  is  especially  interested. 
Such  a  bureau  is  now  being  established  under  the  supervision  of  Dr. 
G.  C.  R.  Younu'. 

Grants  to  Institution-^^. 

The  n  -xt  section  of  the  report  deals  with  certain  indeix-ndent  institu- 
tions to  wiiich  uM-ants  have  been  made  i.i  aid  of  n^search.  These  iudude- 
the  Electrical  Research  Committee,  which  was  formed  by  the  Institution 
of  Electrical  Hnuineers  and  tiie  British  Electrical  and  Allied  .Manufac- 
turers' .Association.  This  Committee  has  now  on  hand  eight  lines  of 
investigation,  some  of  which  have  hccn  carried  out  at  the  National 
Physical  Laboratory.  They  ivlate  chiefly  to  inqirovements  in  insulating 
materials,  and  their  latest  ivports  indicate  that  substantial  progress 
of  a  useful  nature  has  been  made.  .As  soon  as  the  British  Electrical  and 
.Allied  Industries  Rcseaivh  .Association  logins  work  these  researches 
will  Ik-  transferi-ed  to  it  and  tlie  grants  matle  to  the  Electrical  Research 
Committee  will  lx>  discontinued. 

Dining  the  year  tlietv  has  Iven  a  considerable  extension  of  the  system 
of  grants  to  individuals,  antl  it  is  pointed  out  that  while  the  Committee 
aix>  anxious  to  encourage  co-operation  of  scientific  staffs  of  Universit  c» 
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and  technical  colleges  with  those  engaged  in  the  industry  or  in  the 
<onduit  of  research  having  an  industrial  hearing,  they  have  laid  down 
ithat  they  are  not  prepared  to  recommend  grants  to  research  workers 
who  only  undertake  siiecific  investigatioiiH  for  industrial  firms,  unless 
it  is  made  clear  that  the  acceptance  of  a  grant  will  preclude  the  firm 
from  obtaining  exclusive  use  of  the  results. 

Patents. 
Durinw  the  year  the  department  has  been  in  close  consultation  with 
several  Government  departments  regarding  the  question  of  the  taking 
out  and  holding  of  patents  for  inventions  made  as  the  result  of  research 
•either  aided  or  entirely  maintained  by  (iovcmment  funds.  After  con- 
sidering the  whole  question  the;  Lord  President  of  the  Council  has  de- 
<!ided  to  appoint  an  inter-departmental  committee  to  deal  with  these 
•questions.  During  the  year  the  department  has  received  several  appli- 
•cations  from  scientific  societies  for  grants  to  meet  the  increased  cost  of 
ficientific  publications,  but  while  fully  sensible  of  the  danger  to  scientific 
research  which  must  result  from  a  limitation  of  the  facilities  of  publica- 
tion it  has  not  been  found  possible  to  provide  assistance  in  the  way 
proposed,  though  on  one  or  two  occasi(jns  when  the  jjublic  issue  of  a 
scientific  document  appeared  specially  important  it  has  been  issued 
through  the  Stationery  Office  and  placed  on  sale  as  a  Government 
•publication.  It  is  recognised  that  this  is  no  substitute  for  the  ever- 
-increasing  support  which  scientific  societies  must  secure  if  results  of 
research  are  to  be  made  public  on  a  scale  customary  before  the  war,  but 
in  the  long  run  the  increased  cost  of  i)ublieation  must  be  met  either  by 
«,n  increa.se  in  the  sale  price  or  in  increased  subscrijitions,  or  in  both 
■ways.  The  question  of  temporary  a.ssistance  is  ancithfer  matter,  and 
-common  action  by  scientific  societies  in  the  formulation  of  a  policy  to 
deal  with  present' difficulties  would  be  welcomed  by  the  Committee. 


Revie\^s. 


The  Concept  of  Nature-  A.  N.  Whitehead,  vSc.D.,  F.R.S.  (London  : 
Cambridge  University  Press.)     Pp.  viii.  +  202      14s.net. 

In  part  tliis  volume  supplies  points  of  view  not  presented  in 
the  author's  enquiry  concerning  the  Principles  of  Natural 
Knowledge  (reviewed  in  The  Electrician,  Vol.  83,  pp.  425- 
426)  ;  in  part  it  traverses  the  same  ground  with  an  alternative 
■exposition,  mathematical  notation  being  avoided,  and  the 
iresults  of  mathematical  deductions  assumed.  Some  of  the 
iormer  explanations  have  been  improved,  and  others  set  in  a 
new  light,  but  some  important  points  of  the  previous  volume 
are  not  repeated  here.  The  non-mathematician  will  be  well 
ad\nsed  in  approaching  the  subject  through  this  volume,  and 
referring  to  the  earlier  one  to  sup])lement  bis  knowledge.  The 
mathematician  will  probably  reverse  the  order.  Each  will  find 
his  task  greatly  facilitated  by  the  combination. 

The  two  opening  chapters  show  how  the  presupposition  of 
space  and  time  as  being  that  within  which  nature  is  set  as  an 
underlying  framework  of  substance,  of  which  it  is  the  function 
of  i)hysics  to  determine  the  attributes,  is  the  outcome  of  Greek 
thought ;  and  that  it  results  in  a  bifurcation  of  nature  into 
causal  and  apparent  components  which  does  not  express  what 
we  mean  by  our  knowledge,  and  gives  rise  to  the  illegitimate 
intrusion  of  metaphysics  into  physics. 

The  author's  analysis  explains  the  diiTerentiation  of  extension 
into  time  and  space  ;  gives  a  meaning  to  the  observed  facts  of 
position  and  order  in  both,  and  of  straightness  and  planeness 
in  space,  which  emerges  as  definitely  euclidean  ;  explains  the 
nature  of  motion  ;  reconciles  rotation  with  relativitv — all 
without  according  peculiar  character  to  light.  He  announces, 
juoreover,  his  success  in  joroving  that  in  a  gravitational  field 
it  gives  those  of  Einstein's  conclusions  which  are  proved 
observationally — without  allowing  that  physical  phenomena 
arise  from  oddities  of  space — and  reduces  his  theory  to  a 
■greater  conformity  with  the  older  physics.  G.  W.  de  T 

Space,  Time  and  Gravitation,  an  Outline  of  the  General  Re- 
lativity Theory.  By  A.  S.  Eddington,  M.A.,  M.Sc.,  F.R.S. 
(London:  Cambridge  University  Press.)     Pp.  vi.-f-218.  15s.net. 

The  author,  in  his  preface,  states  that  his  aim  has  been  to 
■give  an  account  of  Einstein's  theory  of  relatiWty  without 
introducing  anything  very  technical  in  the  way  of  mathematics, 
physics,  or  philosophy,  observing,  however,  that  the  new  ^^ew 
■of  space  and  time,  so  opposed  to  our  habits  of  thought,  must 
in  any  case  demand  unusual  mental  exercise.     A  prologue  i:\ 


the  form  of  a  dialogue  of  Berkeleyan  type,  between  an  experi- 
mental physici.st,  a  pure  mathematicfan,  and  a  relativi.st,  in  a 
happily  chosen  method  of  infr)nnally  introducing  the  reader 
to  the  problem  of  which  the  Ein.stein  theory  is  offered  as  a 
solution,  and  of  answering  in  advance  many  que.stions  which 
otherwise  would  jjrobablv  present  themselves  to  his  mind  while 
following  the  development  of  the  theory. 

Chapters  I.  to  III.  develop  the  theory,  very  simply  and  most 
interestingly,  from  the  initial  Michel.son-Morley  experiment  to 
the  Minkowski  four-dimensional  space-time,  without  raising 
any  points  not  generally  accepted  by  physici-sts — except  the 
ooncluding  paragraph  of  p.  26,  which  .suggests  that  the  author 
had  forgotten  his  own  warning  on  p.  35,  that  "  the  startling 
character  of  the  phenomena  arises  from  the  natural  but 
fallacious  inference  that  they  involve  intriasic  changes  in  the 
objects  themselves."  Chapters  IV'.  and  V.  introduce  the  con- 
troversial Equivalence  Principle,  and  Einstein's  interpretation 
of  (Is  as  a  line  element  in  space-time  distorted  or  puckered  around 
masses  of  matter,  involving  the  objective  existence  of  finite 
curvature  in  an  empty  region,  and  also  the  shift  of  solar 
spectral  lines  towards  the  red.  The  former  leads  to  grave 
difficulties  in  respect  to  the  limits  of  this  space.  The  author 
considers  the  latter,  contrary  to  the  general  opinion,  to  be 
favoured  by  the  eclipse  evidence,  which  is  very  fully  dealt  with. 
He,  however,  is  simply  expounding  Einstein's  theory,  which, 
however  it  may  have  to  be  modified,  will  remain  one  of  the 
greatest  triumphs  of  human  reason.  The  two  remaining 
chapters  discuss  Weyl's  attempt  to  express  electric  forces  also 
as  space  puckering,  and  the  author's  views  on  the  Nature  of 
Things.  Some  useful  mathematical  notes,  an  historical  note, 
and  a  good  index  conclude  the  volume.  G.  ^^ .  de  T. 

•    Shorter    Notices. 

Modern  Machine  Shop  Construction,  Equipment  and  Manage- 
ment- By  Oscar  E.  Perrigo.  (London:  Hodd-n  ..V  Stuughtun.) 
2nd  Editioii.     Pp.  384.     25s.  net. 

Consulting  engineers,  draughtsmen  and  workshop  foremen  con- 
cerned in  the  design  and  equipment  of  engineering  machine  shops, 
will  find  this  book  full  of  useful  and  practical  information. 

In  many  cases  manufacturing  plants  are  the  result  of  expansion 
of  a  business  they  were  designed  to  accommodate,  consisting  of 
poorly  designed  and  cheaply  constructed  buildings,  very  often  pre- 
senting the  worst  possible  arrangement  for  economical  working.  It 
can  be  said  that  if  the  designers  had  had  a  moderate  faith  in  the 
enterprise,  they  must  have  expected  it  would  in  time  be  necessary 
to  enlarge.  Therefore,  a  general  plan  might  have  been  made,  and 
such  part  of  it  erected  i;s  would  make  it  easy  to  enlarge  from  time 
to  time  in  conformity  with  one  original  design.  In  these  e?onomi?al 
days  such  a  scheme  has  much  to  recommend  it  as  it  is  desirable  as 
much  as  possible  should  be  spe  it  on  extensions  and  a  .ninimum 
on  alterations. 

Part  I.  of  this  book  deals  with  machine  shop  construction.  Heating 
and  ventilation  systems  are  considered,  and  the  important  question 
of  workshop  lighting,  both  artificial  and  natural,  is  fully  discussed 
and  illustrated.  The  chapter  on  pow-^r  is  necessarily  limited,  and 
the  remarks  and  illustrations  of  boiler  settings  apply  to  American 
boilers,  seldom  seen  in  the  United  Kingdom. 

Part  II.  of  the  book  deals  with  machine  shop  equipment.  In  this 
section  an  excellent  chapter  on  planning  the  various  departments 
is  "iven.  The  equipment  of  tool  rooms  and  stores  is  considered  in 
ereat  detail,  and  many  exti-emely  useful  plans  and  charts  ai-e  shown. 
Planning  the  drawuig  othce,  pattern  shop,  foundry  and  forge  is 
dealt  \\  ith  in  a  compi-ehensive  manner,  and  useful  plans  of  actual 
arraniiements  are  shown.  Many  practical  hints  on  miscellaneous 
equipment  are  given  with  a  great  regard  to  detail.  It  is  possible  for 
everv  designerto  obtain  useful  and  reliable  information  from  this 
portion  of  the  book. 

Part  III.  deals  with  shop  management.  Modern  American 
methods  which  have  proved  successful  are  considered,  and  the 
bvstems  as  applied  to  each  separate  department  are  given  in  detail 
This  part  of  the  book  is  well  worthy  of  study  by  English  manufac- 
turers, particularly  as  it  deals  with  the  relationahip  between  em- 
plover  and  emjiloved  from  an  American  poii\t  of  view. 

The  book  is  well  illustrated  and  can  be  strongly  recommended  to 
those  requiring  a  practical  work  which  shows  in  detail  the  g^o^vth 
of  the  machine  shop  from  its  commencement  to  the  day  of  actual 
pioducticn.  *'•  -^ 
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Correspondence.' 

THE  POLICY  OF  THE  E.P.E.A. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  It  is  not  easy,  when  one  is  dependent  for  information 
on  reports  in  newspapers  and  other  periodicals,  to  grasp  all 
the  essential  details  of  a  case  in  the  midst  of  statements  which 
are  partial,  or  apparently  contradictory,  or  obviously  biased. 
The  E.P.E.A.  being,  no  doubt,  in  possession  officially  of  all 
relevant  data,  came  to  a  certain  decision  as  to  their  policy  in 
connection  with  the  late  dispute,  acting  in  accordance  with 
their  plan  of  supporting  that  side  which,  they  judged,  con- 
sented to  negotiate  their  claim,  and  so  used  constitutional 
methods  of  trying  to  effect  a  settlement. 

But  to  an  outsider,  two  questions  occur  :  First,  why  did  the 
E.P.E.A.  judge  between  the  parties  from  their  respective 
attitudes  to  the  dispute  at  a  point  which  occurred  so  late  in 
the  development  of  the  quarrel  ?  Why,  that  is,  did  they  not 
go  back  to  the  beginning  of  the  dispute,  which  was  the  Peni- 
stone  affair,  and  examine  that  ?  The  "  Times,"  in  its  issue  of 
September  4,  1920,  said,  referring  to  the  origin  of  the  trouble, 
"  Up  to  this  point  the  dispute  was  a  small,  local  affair.  More- 
over, the  stoppage  was  unauthorised.  But  the  National 
Executive  of  the  E.T.U.,  instead  of  making  use  of  the  recognised 
machinenj  "  (the  italics  are  mine)  "  for  the  settlement  of  such 
quarrels  by  negotiation  between  the  parties,  elected  to  re- 
cognise the  strike  and  to  issue  strike  pay."  According  to  this, 
then,  it  was  the  E.T.U.  who  first  refused  to  use  constitutional 
means  of  settlement,  and,  by  precipitating  a  national  issue, 
led  to  the  deadlock  in  which  the  employers  took  up  the  firm 
stand  which,  one  supposes,  was  the  real  reason  of  the  ultimate 
settlei"\ient  of  the  affair.  So,  really,  the  E.P.E.A.,  in  accor- 
dance, with  their  policy  ought  to  have  got  down  from  the 
fence  on  the  employers'  side  after  all  ! 

Which  brings  me  to  my  second  question  :  Does  not  the 
E.P.E.A.  recognise  that  the  eventual  deadlock  was  over  some- 
thing which  neither  the  employers  nor  yet  the  E.T.U.  would 
willingly  arbitrate  about,  because  the  point  at  issue  was  far 
too  fundamental  ?  Would  the  E.P.E.A.  agree,  for  example, 
to  abide  by  the  result  of  an  arbitration  on  the  question  of 
whether  their  members  should  be  absorbed  into  the  general 
body  of  the  E.T.U  ? 

Frankly,  as  an  outsider,  I  can  well  understand  some  of  the 
senior  niembers  of  the  E.P.E.A.  gnashing  their  teeth  with 
rage  at  the  whole  business,  and  I  hope  the  anger  is  not  con- 
fined to  the  senior  members.  We  are  all  greatly  interested  in 
the  question  of  the  organisation  of  Staff  Trade  Unions,  and  I 
feel,  like  many  others,  that  the  intervention  of  the  E.P.E.A. 
will  not  increase  the  possibility  of  cordial  relations  be- 
tween employers  and  such  unions.  In  a  recent  issue  of  The 
Electrk^ian  I  tried  to  show  how  essential  it  is  to  obtain  a  recog- 
nised status  in  the  eyes  of  the  Employers'  Federation,  but 
this  sort  of  thing  will  kill  our  chance  most  effectually.  It  all 
goes  to  show  how  the  adoption  of  a  certain  fixed  policy  nuiy 
lead  to  a  ])osition  the  reverse  of  logical,  and  one  altogether 
inimical  to  the  best  interests  of  the  industry,  and,  as  one  out- 
side the  K.  P.E.A.,  not  eligible  for  membershij)  in  it,  yet  heartily 
sympathising  with  the  tendency  to  organsiation,  I  feel  the 
recent  performance  to  be  something  to  cause  to  weep  whatever 
gods  there  be  who  cherish  the  interests  of  engineering  staffs. 

By  the  way,  to  revert  to  the  matter  of  newspaper  reports,  it 
will  have  been  noticed  that,  while  some  accounts  gave  the 
correct  preamble  to  the  terms  of  settlement,  namely,  "  As  the 
Electrical  Trades  Union  do  not  demand  that  foremen  must 
be  members  of  a  Trade  Union,"  others  (I  wonder  A\hv  >.) 
printed  "  members  of  the  Trade  Union."  (The  italics  again 
are  mine.)     There  is  a  difference  ! — I  am,  &c.. 

Chief  Engineer. 


batteries,  but  you  now  imply  that  they  referred  to  alkali 
batteries  only.  Obviously  so,  for  lead  batteries  in  vehicle- 
service  have  an  ampere-hour  efficiency  of  nearly  90  per  cent., 
they  do  not  lose  more  than  10  per  cent,  of  their  charge  if  left 
standing  for  one  month  ;  and  the  temporary  loss  in  capacity 
due  to  a  drop  in  temperature  of  40'F.  is  only  10  per  cent. 

In  your  original  notes  you  referred  to  the'ampere-hour  meter 
recording  300  per  cent,  overloads  for  5  minutes.  "  Carrving  "" 
was  apparently  meant  instead  of  "  Eecording."  I  pointed  out 
that  records  made  by  ampere-hour  meters  of  heavy  overloads 
are  misleading  because  the  capacity  of  lead  batteries  varies 
with  the  rate  of  discharge.  I  drew  attention  to  the  fact  that 
they  can  serve  a  useful  purpose  in  automatically  cutting  off' 
the  charge  at  a  pre-determined  point.  When  so  emploved 
they  might  be  styled  automatic  controllers,  but  "  they  cannot 
be  used  as  automatic  controllers  for  any  considerable  length 
of  time,"  as  the  state  of  the  roads,  the  gradients  on  the  route, 
the  mechanical  efficiency  of  the  vehicle,  &c.,  affect  very  appre- 
ciably the  ampere-hour  consumption  per  mile  run.  To  .say 
that  it  is  impracticable  to  regulate  the  retardation  is  quite 
erroneous.  It  is  as  simple  to  adjust  the  rate  of  retardation  of 
a  Sangamo  meter  as  to  regulate  a  watch. 

I  notice  you  again  refer  to  the  needle  of  the  meter  creeping 
back  to  '■  zero  "  on  discharge.  Of  the  several  hundred  meters 
from  which  I  receive  regular  records  and  data,  all  read  forward 
on  discharge  and  return  towards  "  zero  "  on  charge.  There 
are  good  reasons  for  this.  The  needle  engages  with  a  contact 
at  "  zero  "  and  thereby  operates  the  charging  switch.  There 
is  no  definite  "  empty  "  point  for  a  lead  battery.  It  will  not 
flop.  Owing  to  diffusion  of  the  electrolyte  an  exhausted  lead 
battery  will  recuperate,  on  standing,  to  an  extent  usually 
sufficient  to  bring  the  vehicle  to  the  nearest  charging  station. 

In  the  concluding  part  of  your  notes  I  am  accused  of  con- 
sidermg  the  question  of  protecting  the  battery  of  paramount 
importance.  Naturally,  for  it  is  my  business  to  do  so,  and  it 
is  a  policy  which  has  removed  the  stigm.a  attached  to  lead 
batteries  for  use  with  electric  vehicles,  and  proved  them  to  be 
most  suitable  for  the  purpose.  No  one  benefits  if  maintenance 
and  upkeep  are  inflated  by  letting  things  rip.  Why  should  a 
user  be  saddled  with  the  cost  of  a  new  battery  if  insistence  on 
observance  of  a  few  simple  instructions  can  prevent  the  waste  ? 
Why  should  the  "  horny-handed  driver  "  be  regarded  as  a  help- 
less and  brainless  automaton  ?  I  find  him  willing  and  able 
to  carry  out  intelligently  the  few  do's  and  don'ts  which  concern 
him,  but  he  rarely  has  anything  to  do  with  the  charging  of  the 
battery.  It  rests  with  the  person  who  charges  the  battery  to 
see  it  is  properly  charged,  and  for  this  purpose  he  is  not  de- 
pendent on  the  ampere-hour  meter,  as  he  has  far  more  infallible 
guides  when  handling  lead  batteries. 

In  conclusion,  let  me  remind  you  that  the  general  use  of 
ampere-hour  meters  arises  from  the  requirements  of  the  battery 
makers  and  is  a  necessary  condition  under  which  a  guarantee 
on  the  battery  is  issued.  Surely  the  object  of  the  meters  is 
known  to  the  battery  makers,  and  as  chief  engineer  of  the 
leading  maker,  I  may  perhaps  claim  to  have  some  knowledge 
of  the  subjecc. — I  am,  &c., 

Heaton  Chapel,  Ernest  C.  McKinnon. 

Sept.  27,  1920. 
[We  have  omitted  parts  of  Mr.  McKinnon's  letter  in  which 
he  repeats  certain  statements  made  in   his   previous  corre- 
spondence.— En.  E."] 


AMPERE-HOUR  METKRS  FOR  ELICCTRIC  VEHICLES. 
to  the  editor  of  thk  electriciax. 

Sir  :  The  footnotes  which  appear  under  my  letter  in  vour 
issue  of  September  24:th,  contain  such  a  distortion  of  my  state- 
ments that  I  reluctantly  luive  to  deal  with  them  at  length. 

Your  previous  note'^>  certainly  appeired  to  refer  to  all  vehicle 


Sciontitio  Paper  No.  381,  "  An  Electron  Tube  Transmitter  of  Com- 
pletely .Modulated  Waves,"  has  boon  issued  by  the  BcREAi"  of  St.\n- 
n.vKD.-^,  Wasiiington.  In  order  to  utilise  a  radii)-{n'quency  wave  train  of 
given  i)o\ver  most  effectively  in  a  non-oseillating  receiving  system  it 
must  be  completely  modulated,  at  some  suitable  audio  frequency.  A 
convenient  way  of  accomplishing  this  modulation,  when  an  electron  tube 
generator  is  used,  is  by  supjilying  the  jilatc  circuit  of  the  tube  or  tubes 
witli  an  audio-frequency  alternating  e.m.f.  An  alternator  may  be  used, 
with  suitable  transformers  to  supply  both  the  tilainent  and  plate  circuits. 
A  s.'if-contanu-d  transmitting  eet  of  this  tyjie  has  Ikh^u  designed  and  built 
at  the  Mureau.  and  a  deserij)tion  of  the  set.  with  photograph  and  dia- 
grams is  given.  Overall  ethciency  as  high  as  35  i>er  cent,  is  obtained 
with  the  set.  Transmission  and  reception  tests  are  described,  in  which 
the  waves  were  received  by  heterodyne  methods  and  also  with  a  crysta!» 
detector. 
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Electricity  Districts. 

Two  further  electricity  districts  have  been  jjrovi.sionally  defined  by 
tfie  Electricity  Commissioners,  viz.  the  Soutli-West  and  the  North-East 
^Midlands  districts.  In  both  cases  local  inquiries  will  be  held  into  the 
existing  organisation  of  electricity  supj)Iy  in  the  districts,  and  im- 
])rovement  schemes  must  be  submitted  by  January  31  next.  We  hope 
to  give  maps  of  the  areas  in  an  early  issue,  and  in  the  meantime  we 
re])roduce  a  map  of  the  North-West  Midlands  area  which  was  recently 
defined  by  the  Commissioners. 

8ouTa-WEST  Midlands. 

So  much  of  the  County  of  fjalop  as  is  included  in  the  municipal  boroughs 
of  Bishop's  Castle  and  Ludlow  ;  the  rural  districts  of  Burford,  Clcobury 
Mortimer,  Ludlow  and  Teme  ;  and  the  ])aiishes  of  Bishop's  Castle  (rural), 
Clun,  Clunbury,  Clungunford,  Edgton,  Hopesay,  Hopton  Castle,  Lyd- 
bury  North,  and  Mainstone  in  the  rural  district  of  Clun. 

►So  much  of  the  County  of  Stafford  as  is  included  in  the  county  borough 
of  Smethwick  and  the  urban  district  of  Rowley  Regis. 

So  much  of  the  County  of  Warwick  as  is  included  in  the  City  and 
county  borough  of  Birmingham,  the  municipal  borough  of  Sutton  Cold- 
field  ;  the  rural  districts  of  Atherstone,  Meriden,  Solihull  and  Tam- 
worth. 


So  much  of  the  County  of  Lincoln  (Lindaey)  as  i.s  included  in  the  urban 
districts  of  Barton-upon-Humber,  Brigg,  Broughton,  Crowie,  Gains- 
borough, Roxby-cum-Risby,  ScunthoqK;  and  FrrxJingham,  and  Win- 
terton  ;  the  rural  districts  of  Gainsbf^rough  and  Isle  of  Axholme,  and  the 
parishes  of  Appleby,  Aulkborough,  Bonby,  Bottesford,  Brumbv  Rural, 
Burnngham,  Burton-uponStather,  Cadney-cum-Housan,  Cieatham, 
Elsham,  East  Butterwick,  Flixlxjrough,  Gunhouse,  Hibald^ton,  Holm, 
Horkstow,  Kiiton-in-Lind.sey,  Manton,  Messingham,  Xewstead,  Roven- 
thorpe,  Redbourne,  Saxby,  Scawby-with-Sturton,  South  Ferrabv, 
Twig-nore,  West  Halton,  Whitton,  Winteringham,  Woriaby  and  Wrawbv, 
in  rural  district  of  Glanford  Brigg. 

So  much  of  the  County  of  Nottingham  as  is  included  in  the  municipal 
borough  of  East  Retford  ;  the  urban  district  of  Workscq, ;  and  the  rural 
districts  of  Blyth  and  Cuckney,  East  Retford  and  Misterton. 

So  much  of  the  West  Riding  of  the  Countv  of  York  as  is  included  in 
Mie  City  and  county  borough  of  Sheffield  ;  the" countv  borough  of  Rother- 
ham  ;  the  municipal  borough  of  Doncaster ;  the"  urban' districts  of 
Adwick-le-Street,  Bentley-with-Arksev,  Bolton-upon-Deame,Deame, 
Greasborough,  Handsworth,  Hovland  Nether,  Mexboroujfh,  Rawmarsh, 
Stocksbridge,  Swinton,  Thurn  coe,  Tickhill  and  Wath-up^jn-Deame  ; 
and  the  rural  districts  of  Doncaster,  Kiveton  Park,  Thome,  Rotherham 
and  Wortley. 

In  both  cases  objections  to  or  representations  as  to  the  areas  of  the 
projoseJ  districts  must  be  made  by  January  31, 
1921,  to  the  Secretary  of  the  Electricity  Commis- 
sion. As  the  Commissioners  think  that  the  exialing 
organisation  for  the  supply  of  electricity  in  the  dis- 
tricts should  be  improved  local  inquiries  will  be 
held  and  schemes  for  effecting  such  improvement 
shoulJ  be  submitted  bv  Jan.  31  next. 


Provincial  Eleciric  Supply 
Committee. 


Map  of  N.W.  Midlands  District. 


So  much  of  the  County  of  Worcester  as  is  included  in  the  City  and 
county  borough  of  Worcester  ;  the  county  borough  of  Dudley,  the  muni- 
cipal boroughs  of  Bewdley,  Droitwich,  Evesham,  Kidderminster  and 
Stourbridge  ;  the  urban  districts  of  Broinsgrove,  Lye  and  Wolescote, 
Malvern,  North  Bromsgrove,  Cldbury,  Redditcii  and  Stourport ;  ami 
th.!  rural  districts  of  Broinsgrove,  Droitwich,  Evesham,  Feckenhain, 
Hilesowen,  Kidderminster,  Martley,  IVrsliore,  Rock,  and  Tenbury, 
and  the  parishes  of  Berrow,  Birtsmorton,  Bushltn'.  Castlemorton,  Croome, 
D'Abitot,  Earis  Croome,  Guarlford,  Hanley  Castle,  Hill  Croome,  Hold- 
fast, Kempsey,  Little  Malvern,  Longdon,  Madivsfield,  Newland,  Powick, 
(^leenhill,  Ripple,  Severn  Stoke,  Upton-upon-Scvern,  and  Wellaiul  in 
rural  district  of  Upton-upon-Seveni. 

North-East  Midlands. 
So  much  of  the  County  of  Derby  as  is  included  in  the  municipal  boroughs 
of  Buxton  and  Chesterfield  ;  the  urban  districts  of  Bakewell,  Baslow 
and  Bubnell,  Bolsover,  Bonsatl,  Brampton  and  Walton,  Clay  Cross, 
Dronfield,  Matlock,  Matlock  Bath  and  Scarthin  Nick,  North  "Darley, 
South  Darley,  and  Whittington  and  Newbold  ;  the  rural  districts  of 
Bakewell,  Blackwell,  Chapel-en-le-Frith,  Chesterfield,  Clown  and  Norton. 


The  annual  general  meeting  of  the  JProvincial 
Electric  Supply  Committee  of  the  L^nited  Kingdom 
was  held  on  Tuesday. 

The  chairman  (Sir  Harry  Renwick,  K.B.E.).  in  the 
course  of  his  speech,  said  that  the  Electricity(Supply) 
Bill,  which  was  in  the  early  stages  of  Parliamentary 
consideration  and  which  was  xery  fully  considered 
at  their  last  meeting,  had  now  become  an  Act,  in, 
he  was  happy  to  say,  a  considerably  modified  form. 
In  that  modification  the  Committee  took  a  leading 
j)art.  The  point  of  vital  concern  was  the  compul- 
sory purchase  of  their  generating  stations  and 
transmission  lines,  which  was  most  inadequate  and 
unfair.  In  spite  of  their  efforts  when  the  Bill  left 
the  Commons  Committee  the  altered  form  of  pur- 
chase clause  was  more  objectionable  than  ever. 
He  was  pleased  to  say  that  they  met  with  much 
more  favourable  consideration  in  the  House  of  Lords 
and  after  very  gi-eat  efforts  they  succeeeded  in 
getting  the  Bill  amended  to  its  present  form,  and 
thus  at  the  eleventh  hoursaved  the  situation.  The 
possibility  of  the  proposed  District  Boards  com- 
peting with  them  on  unfair  terms  had  also  been 
a.ertel.  That  result  was  only  aohieve<l  by  the 
strenuous  and  almost  intermittent  work  of  the 
Executive  Committee  in  the  weary  nu  nths  during 
which  the  Bill  was  before  the  two  Houses.  The  pre- 
paration of  the  amendments  themselves  was  a  big 
task,  to  say  nothing  of  getting  out  a  full  written 
explanation  of  everj-  amendment  put  forward. 
The  chairman  proceeded  to  give  an  outline  of  their 
method  of  workiij:,  and  he  said  that  in  putting 
forward  amendments  they  paid  very  close  atten- 
tion to  the  wishes  expressed  by  their  various 
member-  companies.  In  the  course  of  the 
progress  of  the  Bill  they  had  very  important 
interviews  with  the  Home  Secrt^tary,  .vith  the  Parliamentary 
Secretary  of  the  Board  of  Trade  and  other  Jlinisters.  and  with  the  Chief 
Electricity  Commissioner  Designate.  SjKcial  thanks  vwere  due  to  the 
members  of  the  Executive  Committee,  and  particularly  to  those  who 
formed  the  Parliamentary  Sub-Committee. 

Joint  Coi'ncils  and  the  Labour  Problems. 
The  next  matter  of  importance  with  which  they  had  dealt  during  the 
past  year  was  the  National  Joint  Industrial  Council  for  Electricity  Supply. 
This  Council  had  been  placed  in  full  working  order  during  the  year  and 
District  Councils  had  been  formed  throughout  the  country.  "The 
Councils  are  necessarily  subject  to  much  criticism,  and  it  is  too  early  in 
the  day  to  pronounce  any  final  juilgment.  but  in  general  their  work  up 
to  the  present  has  met  with  a  consitlerable  measuix-  of  approval  from  both 
sides,  and  certainly  in  our  industry,  appears  to  have  worked  Innter  than 
in  any  other  that  I  am  aware  of.  We  can  say  in  their  favour  that  every 
important  matter  ivlating  to  wages  "and  conditions  of  employment  have 
been  reduced  to  system  throughout  the  country.  Eveiy  undertaking 
comes  under  some  Council  which  i-elieves  it  of  all  trouble  in  considering 
questions  of  general  advances  and  so  on,  and  submits  a  reconuuendaticn 
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on  any  and  everv^  point  of  labour  which  may  come  up  for  consideration. 
Whether  any  individual  undertaking  finds  its  wages  bill  increased  under 
this  new  system,  or  whether  it  might  be  better  off  under  the  old  go-as- 
you-please'  regime,  it  is  impossible  to  say.  On  the  whole,  however,  we 
are  safe  in  conjecturing  that  things  must  be  better  all  round  when  system 
as  at  work,  as  in  these  Industrial  Councils,  than  when  haphazard  methods 
prevail.  Certainly,  we  have  seen  something  of  the  usefulness  of  the 
National  Joint  Industrial  Council  in  the  recent  threatened  strike. 
Speaking  broadly,  I  am  convinced  that  for  the  present  industrial  unrest 
salvation  lies  in  the  closer  union  and  a  better  understanding  between 
masters  and  men,  and  the  elimination  of  the  politician  and  Government 
interference.  In  connection  with  another  problem  we  have  been  able  to 
give  some  assistance.  As  you  are  probably  aware,  the  Ministry  of 
Labour  organised  a  scheme  for  providing  suitable  employment  for 
disabled  soldiers,  including  monetary  grants,  where  training  is  necessary. 
The  scheme  is  a  large  and  elaborate  one,  and  a  National  Advisory  Council 
was  formed  to  administer  the  funds  and  carry  out  the  scheme  generally. 
I  was  asked  by  the  Ministry  to  sit  on  that  Council,  and  with  the  approval 
of  your  Executive  Committee  I  accepted  a  seat.  Under  the  scheme  the 
country  has  been  divided  up  into  districts  each  with  its  local  Advisorj' 
■Committee,  and  at  the  request  of  the  Ministry  we  have  arranged,  so  far 
as  our  members  are  concerned,  for  engineers  of  the  representative  under- 
takings to  sit  on  the  local  Committees  where  possible." 

MiSCELLANKOtIS  MaTTERZ. 

Other  Parliamentary  matters  dealt  with  were  the  Ways  and  Communi- 
cations Bill,  the  Courts  (Emergency  Powers)  Act  of  1919,  and  the  Rates 
of  Wages  (Commission)  Bill.  The  last-mentioned  Bill  would  probably 
be  re-introduced  next  Session.  He  regretted  that  the  Bill  promoted  by 
Messrs.  Edmundsons  to  introduce  a  new  basis  for  charging  for  electric 
supply  was  rejected  in  Committee  of  the  House  of  Lords.  Although 
unsuccessful,  it  had  had  its  fruits  in  inducing  the  Ministry  of  Transport 
to  give  immediate  consideration  to  the  question  of  introducing  a  general 
Bill,  which  would,  he  understood,  include  a  provision  to  reduce  the 
present  five  years  period  between  times  of  application  for  revision  of 
•charges.  It  would  also  bring  those  com])anies  under  the  Act,  which 
■were  now  excluded  owing  to  their  orders  dating  prior  to  1899.  Further, 
in  regard  to  tariff.-',  they  were  trying  to  obtain  recognition  of  an  alter- 
native on  an  assessment  basis  on  some  method  other  than  a  flat  charge. 
in  that  connection  he  might  mention  the  concession  which  their  Com- 
mittee was  largely  influential  in  obtaining  in  the  re-introduction  of  the 
minimum  charge.  During  the  war  and,  in  fact,  until  a  few  months  ago, 
■where  any  company  obtained  an  order  increasing  their  maximum  charges, 
the  Board  of  Trade  made  it  a  condition  that  the  minimum  charge  should 
be  cancelled.  That  was  so  serious  a  loss  to  small  companies  that  they 
made  strong  and  repeated  protest.  They  succeeded  at  last  in  con- 
vincing the  Electricity  Commissioners  of  the  justice  of  their  claim  and 
in  all  recent  orders  they  had  again  incor))orated  a  minimum  charge. 

As  to  co-o])cration,  he  mentioned  last  year  what  they  had  done  in  that 
-direction.  He  had  to  add  that  they  had  now  a  member  representing 
them  on  the  Bi-itish  Engineering  Standards  Association  (Mr.  Jackson,  of 
the  Northampton  C()m])any)  who  had  taken  a  great  interest  in  the  tech- 
nical woik  being  done  by  tiiat  Association.  Their  Committee  was  also 
supporting  the  Electrical  Development  Association,  and  he  took  that 
•opportunity  of  cordially  recommending  their  constituent  member- 
companies  to  give  their  individual  su])])()rt  to  that  Association. 

As  to  general  matters,  the  question  of  revision  of  prices  in  battery 
contracts  came  up  during  the  year,  and  Mr.  Wigham  kindly  advised  the 
Committee  on  it  and  drafted  a  letter  which  they  sent  round  for  the  in- 
formation of  tiieirmember-com])anies.  With  regard  to  press  work,  they 
kept  a  watchful  eye  on  rejjorts  in  the  j)apers,  affecting  tlieir  industry, 
■with  the  object  of  correcting  any  misleading  or  incorrect  statements. 
They  had  always  held  their  services  at  the  disposal  of  any  iTiember- 
companies  on  matters  which  came  within  their  scope,  and  they  had  found 
that  the  assistance  they  had  been  abL^  to  give  had  been  very  much  valued. 
Since  the  close  of  the  year's  work  for  1919,  several  matters  of  im])ortance 
had  occurred.  Chief  amongst  these  was  th(  Electricity  (Su])])ly)  Bill, 
of  this  year.  The  Electricity  Commisssioncfs  had  ]iut  into  0])eration 
their  powers  of  delimiting  areas  under  the  Electricity  (Su])])Iy)  Act,  and 
eight  areas  had  been  jjrovisionally  delimited  u))  to  the  ])resent.  They 
liad  given  advice  and  assistance  where  asked  for,  their  ])olicy  being  to 
8up])ort  where  necessary  the  combined  action  of  our  member-com])anies 
in  the  res])ective  areas.  All  general  ex])enses  had  been  met  out  of  their 
annual  subscriptions,  and  there  was  a  balance  to  the  good  of  £285. 


Ne-^v"  Healing  and  Cooking  Apparatus. 


In  two  recent  issues  of  "  Ec  (! 'nie  Civil  ""  Dr.  G.  Tochon  deals  with 
the  question  of  the  de\clo])ment  of  the  WATicu  PoWKH-i  IX  THE  BA^IN"  OK 
THE  DoHDodN'K,  a  concession  for  which  has  been  grantod  by  the  CJovern- 
ment  to  the  Orleans  iiailway  Company.  He]ioints  out  that  the  maximum 
power  available  in  this  basin  is  about  l,4i:().()(!()  H.r.,  but  this,  uiuler 
present  conditions  i-i  obtainable  only  during  thespringandautumn  floods. 
To  bring  the  average  ])ower  uj)  to  sonu'thing  a])proaching  this  figure  a 
large  aniiuin:  of  const ructi  )nal  work  would  be  necessary.  For  this 
reason  ])rol)al)ly  at  pn-sent  not  more  than  7  per  cent,  of  the  total  power 
available  is  utilised,  though  sclienu>s  ai-e  und(>r  consideration  for  the 
emi)loyment  of  about  .")S.").(l('.()  n.r.,  of  wiiich  about  2."),"), 0(10  or  43  per  cent, 
■will  be  in  the  basin  of  th(>  Dordogne  itself.  The  scheme  which  the 
•Governnu'nt  has  thus  authorised  is  interesting  in  two  ways.  It  will 
allow  the  develoi)nuMit  on  a  vast  .scale  ot  the  hydraulic  jiower  in  the 
Dordogne  basin,  and  in  the  second  jilace  the  woik  which  it  is  ])roposed 
to  carry  out  to  this  end  will  enable  the  substitution  oi  hydro-electric 
power  for  coal  for  wcu-king  the  railways  in  the  ilistriet,  and  thus  bring 
about  the  saving  of  about  three  niillio.i  to.is  of  coal  a  year. 


We  regret  that  in  our  article  on  "  New  Heating  and  Cooking  Appa- 
ratus," which  appeared  in  last  week's  issue,  there  -was  an  interchange 
and  misdescription  of  two  blocks  The  illustration  which  is  now  sho'wn 
as  Fig.  1  was  described  as  being  the  sheet  metal  1  kw.  fire,  manufactured 


Fig.  1. — Ne'w  Arora  Fire.     Sheet  Metal  Frame,  Satix  and  Brass 
Finish,  2.25  K^y. 

by  the  Yule  Electric  Company.  In  reality  it  is  a  fire  recently  placed  on 
the  market  by  the  Arora  Comj^anj',  and  has  a  sheet  metal  frame  in  satin 
and  brass  finish  with  a  eaiDacity  of  2.25  kw.  The  illustration  which  we 
reproduce  in  Fig.  2  was  described  in  the  same  article  as  the  new  Arora 


[^    Fii;.  2. — Jackson's 


"  500  "  Kadi.\tor,  showinc.  Fire  Bar  and 
Connections. 


fire,  but  it  is  reallv  :SIessrs.  Jackson  Electric  Stove  Company's  new  "  560  " 
radiator.  It  shoidd  be  added  that  in  the  footline  to  Fig.  I  of  the  same 
ariiclc  the  wcrks  of  the  Jackson  Electric  Stovo  Co.  were  stated  to  be  at 
Watford  whereas  thev  arc  at   Luton. 


We  learn  from  the  ■  Elccln  al  Worid  "  that  Aeroplanes  are  coming 
into  use  in  the  Western  States  ok  Amerua  for  Iransporting  materials 
for  hydro-electric  ccmstruction  work  and  for  inspection  purposes.  Mr. 
R.  C.  Starr,  the  engineer  of  the  San  Joaquin  Light  &  Power  Corporation 
is  using  a  185  h.p.  bijilane  in  order  to  economise  in  time  required  for 
insi)ection  and  sui)ervision  purposes,  while  the  Southern  ('alifoniia 
Edison  Comitany  is  using  bombing  planes  to  transport  materials  for  its 
new  plants  in  tiu-  Hiuh  Sierras,  thus  enabling  work  t..  be  begun  much 
sooner  thau  would  otlierwise  be  pcssible. 
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Electricity  Supply. 

The  Eloctricity  Connnissioner.s  have  extended  until  March  31,  1921, 
•the  time  within  which  objections  to  or  rejiresentations  in  regard  to  the 
London  and  Home  Distrut  and  the  .South-East  Laxcashike  Elec- 
TKK  ITY  JJiSTKKT  may  be  made. 

A  temporary  arranfjenient  has  been  made  under  which  Leeds  elec- 
tricit}'  department  will  supjjly  electrical  energy  up  to  150  kw.  to  Morley 
Corporation,  by  means  of  the  h.t.  cables  which  supply  current  to  the 
tramcars  on  the  Morley  route. 

Bl'RY  (Lanes.)  f'orj)oration  recently  obtained  sanction  to  borrow 
£94,000  for  additional  generating  i)laiit,  Init  as  the  amount  of  the  accepted 
(tenders  is  £102,929  it  has  been  decided  to  apply  for  authority  to  borrow 
s,n  additional  sum  of  £8,929. 

Aylesbury  Corporation,  having  been  advised  by  Mr.  C.  H.  Wording- 
ham,  that  a  rotary  converter  will  be  required  for  supplying  current  to 
Messrs.  Hazell,  Watson  &  Viney,  have  instructed  the  Borough  Electrical 
Engineer  to  make  inquiries  with  a  view  to  obtaining  the  machine. 

The  Deame  District  Light  Railway  Board  object  to  the  planning  of 
the  Yorkshire  electricity  districts  on  the  lines  proposed  by  the 
Electricity  Commissioners,  on  the  ground  that  it  will  impede  the  future 
joint  development  of  those  Dearne  Valley  townships  which  are  already 
bound  together  by  a  close  community  of  interest. 

Oban  Council  hai  agreed  to  supply  current  for  lighting  the  Callander 
and  Oban  Railway  Company's  premises  at  Oban  for  two.  years  at  7Jd. 
per  unit.  In  order  to  retain  the  services  of  the  burgh  electrical  engin- 
eer, Mr.  C.  Saddington,  who  has  been  offered  an  appointment  at  Kin- 
lochleven,  the  Council  has  decided  to  increase  his  salary  to  £350. 

RiscA  Urban  Council  are  a])plying  to  the  Electricity  Commissioners 
for  a  si)ecial  order  authorising  them  to  generate  and  supply  electi'icity 
within  the  urban  district  of  Risca  ;  authorising  them  to  collect  and 
recover  rents  and  charges  for  the  supply  of  electricity,  and  the  sale  or  use 
of  any  machines,  lamps,  meters,  fittings  or  apparatus  connected  there- 
with, and  to  prescribe  and  limit  the  price  to  be  charged  for  electricity,  &c. 

At  a  recent  meeting  of  Slaithwaite  Council  an  offer  was  received 
from  the  Huddersfield  gas  manager  to  light  the  141  public  lamps  in  the 
district  until  11  p.m.  from  Oct.  1  to  March  31  at  £3  per  lamp.  The 
Yorkshire  Electric  Power  Company  also  offered  to  undertake  the  public 
lighting.  It  was  decided  to  arrange  an  interview  with  a  representative 
of  the  Power  Company  and  also  to  ask  Huddersfield  Corporation  whether 
they  were  willing  to  supply  electricity  to  the  district. 

Last  week  the  Clitheroe  Council  decided  to  sui)port  Burnley,  Colne, 
Nelson,  Rawtenstall,  and  Darwen  in  their  opi)osition  to  the  proposed 
SUPER-POWER  station  at  Preston,  but  the  vote  was  not  a  unanimous 
one.  Aid.  Whipj)  said  he  would  like  electricity  to  be  available  at  Clitheroe 
for  running  the  cotton  mills  ;  and  Mr.  Orme  said  they  had  been  advised 
that  it  would  be  cheaper  for  Clitheroe  to  obtain  a  bulk  supply  from 
Blackburn  than  to  erect  their  own  works. 

Carnarvon  Council  has  adopted  a  proposal  of  the  Electricity  Com- 
mittee, to  call  a  conference  of  representatives  of  electrical  undertakings 
in  Carnarvonshire,  Anglesey  and  Merionethshire  to  consider  the 
feasibilitj^  of  forming  an  Electricitj'  Board  for  those  counties. 

Mr.  D.  O.  P^vans,  local  manager  for  the  Electric  Construction  Com- 
pany, said  he  understood  the  British  Aluminium  Corporation,  which  had 
valuable  options  over  water-power,  was  prepared  to  sell  the  property 
which  it  recently  acquired  from  the  North  Wales  Power  Company. 

The  Electricity  Commissioners  have  informed  the  Dundee  Electricity 
Committee  that  they  will  consent  to  the  extension  of  the  station  at 
Carolina  Pont  on  the  understanding  that  only  work  of  a  preliminary 
character  is  done  at  present  and  they  recommend  the  Council  to  consider 
the  question  of  taking  a  supply  from  a  hydro-electric  scheme  which  is 
being  considered.  Mr.  Hynd,  the  convener,  states  that  the  department 
had  been  approached  by  a  syndicate  and  they  had  replied  that  if.  before 
their  extensions  were  completed,  they  had  a  definite  proposal  it  would  be 
considered 

The  Bo'ness  Town  Council  has  asked  the  Icesees  of  its  Electricity 
Works,  the  National  Electric  Construction  Company,  to  obtain  terms 
from  the  Scottish  Central  Power  Comjjan}-  for  the  su})ply  of  electricity  in 
bulk.  The  burgh  has  spent  £49,000  on  the  undertaking,  but  as  fresh 
capital  to  the  extent  of  £40,000  is  now  requiretl  for  additional  plant  to 
meet  the  increased  demand  it  is  thought  that  a  bulk  supply  scheme 
would  be  better,  as  it  would  involve  less  expenditure  and  only  require 
the  erection  of  a  high-tension  supjjly  line,  and  .'^ome  alterations  at  Bo'ness 
station  which  would  only  mean  an"  expenditure  of  £12,000.  The  instal- 
ments of  principal  and  interest  for  the  next  five  years  will  continue  to 
be  i)aid  by  the  Company. 
Inverness  Town  Council  is  anxious  to  take  its  share  in  the  movement  for 
the  reorganisation  of  electricity  su[)ply,  and  hojies  that  it  will  become  the 
centre  of  an  electricity  district  extending  to  Invergordon  and  Tain  in  the 
north,  and  to  Nairn  and  Elgin  in  the  east.  Mr.  L.  B.  Hogarth,  consultins 
engineer,  who  attended  last  week's  meeting  of  the  Council,  said  that 
Inverness  was  the  most  suitable  centre,  with  its  great  possibilities  in 
waterpower. 

Dean  of  Guild  Eraser  said  it  was  nothing  less  than  a  scandal  that  the 
water-power  in  the  Highlands  liad  not  been  harnessed  before  now.  They 
were  unlike  the  Germans  in  manj-  wavs,  but  he  had  no  hesitation  in  saying 
that  they  in  the  Highlands  might  take  a  leaf  out  of  the  German  book  as 
regards  the  utilisation  of  water-power.  It  was  agreed  to  instruct  Mr. 
Hogarth  to  make  a  preliminary  survey  of  the  area  between  Tain  and 
Elgin,  and  to  report  upon  the  possibilities  of  the  water  power  of  Kilmorack 
And  adjacent  lochs. 


Electric   Traction. 


The  ScARBoRoKiH  Tka.m\vay  Company  have  decided  to  close  down 
the  North  Side  route  during  the  ensuing  winter. 

Durham  County  Council  is  considering  a  projKJsal  to  con-struct  an 
Electric  tramway  from  Gateshead  to  Bishop  Auckland. 

Halifax  Tramways  Committee  has  decided  to  have  the  tramway  track 
to  Stainland  laid  as  quickly  as  possible,  as  early  delivery  of  the  raiLs  ia 
now  nromi.sed. 

The  strike  of  Newcastle  Tramwaymen  was  settled  on  Thursday  oi 
last  week,  the  Tramways  Committee  having  e-xpres-sed  their  approval 
of  the  principle  that  every  employee  should  be  a  member  of  a  trade 
union. 

In  connection  with  proposals  for  the  development  of  water  power  in 
the  Highlands  a  projedt  has  also  been  brought  forward  for  convebting 
a  portion  of  the  Highland  Railway  to  Electric  Tbactios,  energy- 
being  supplied  from  the  new  hydro-electric  works. 

The  Minister  of  Transport  has  made  an  Order  authorising  the  con- 
struction of  light  railways  in  the  borough  of  Mansfield,  the  urban  district 
i>{  Mansfield  \Voodhouse  and  the  rural  district  of  Southwell,  in  exten- 
sion of  the  light  railways  authorised  by  the  Mansfield  and  Dlstrict 
Light  Railways  Orjers   1901  and  1907. 

CoLWY'x  Bay  and  Colwyn  Council  have  decided,  in  view  of  the  coming 

developments,  to  enter  into  a  10  years'  agreement  with  their  gas  and 
electrical  engineer,  Mr.  J.  Smith,  under  which  he  will  be  paid  £1,000  per 
annum  for  the  first  three  years,  £l,i00  per  annum  for  the  three  following 
years,  and  at  £1,250  per  annum  for  the  remaining  four  years. 

A  further  increase  of  fares  on  the  Bradford  Corporation  tramways 
came  into  ©iJeration  on  the  1st  instant,  but  Aid.  Palin,  d?puty-chairmaa 
of  the  Tramways  Committee,  thinks  it  will  ba  possible  to  reduce  them 
again  later  on.  This  will,  however,  depend  upon  the  alertness  of  the 
management  in  regard  to  the  possibility  of  economies  and  up-to-data 
methods  of  working. 

The  price  at  which  the  Oldha.m,  Ashton  &  Hyde  Electric  Tram- 
ways are  to  be  purchased  by  the  local  authorities  of  Ashton,  Hyde, 
Denton  and  Audenshaw  has  been  fixed  by  the  arbitrator  at  £142,0CiO, 
The  price  asked  by  the  company  was  £200,000.  The  tramways  will 
then  be  run  by  the  Corporations  of  Ashton  and  Hyde,  Manchester 
(through  Denton  and  Audenshaw),  and  the  Stalybridge,  Hyde,  Mossley 
and  Dukin-field  Joint  Board.  Ultimately  it  is  proposed  to  run  a  through 
service  of  cars  from  Manchester  to  Hyde,  and  join  up  to  the  Stockport 
tramways. 

Sir  Philip  Dawson  has  added  to  his  man}'  activities  by  assuming  the 
presidential  chair  of  the  Association  des  Ingenieurs  Electriciens  Sort  is 
de  I'lnstitut  Electrotechnique  Montefiore.  In  his  Presidential  Address 
he  says  how  proud  he  was  to  have  been  able  to  contribute  to  the  work 
of  electrifying  the  railways  of  Belgium  and  expressed  his  sense  of  the 
honour  done  him  by  the  award  by  the  King  of  the  Belgians  of  the  Order 
o;  Leo2)old.  Turning  to  more  technical  subjects,  he  dealt  with  the 
important  question  of  the  application  of  electric  traction  to  sfAix 
line  RAILWAY'S,  discussing  the  conditions  under  which  this  conversion 
is  justified,  as  well  as  the  causes  which  had  brought  about  electrification 
in  the  past  and  which  were  likely  to  influence  its  employment  in  the 
future.  Justification  or  otherwise  of  electrification  in  any  particular 
case  is  to  be  found  in  the  financial  results  which  it  produces.  The 
emijloyment  of  electric  traction  on  main  line  railways  is  likely  to  have  a 
large  effect  on  the  supply  if  electricit}'  in  the  neiglibourhood  and  particu- 
larly on  its  application  in  other  branches  of  industry.  This  influence 
must,  of  course,  vary  according  to  particularcases.  and  in  considering  the 
question  from  this  point  of  view  Sir  Philip  discussed  a  number  of  t_\-pical 
cases.  These  included  the  case  of  a  railway  which  traverses  agricultural 
country  such  as  is  to  be  found  for  instance  between  Eastbourne,  Brighton 
and  Worthing,  and  wheiv  water  power  is  not  available.  The  second 
case  is  to  be  found  in  a  non-industrial  country  where  there  is  no  coal 
available,  but  where  a  large  amount  of  water  power  can  be  employed 
as  in  certain  parts  of  Switzerland  and  Italy.  The  third  division  is  to 
be  found  in  a  country  where  there  are  lai-ge  coal  or  metal  industries 
such  as  that  served  by  the  North-Eastern  Railway,  while  the  fourth 
class  is  that  of  a  country  with  metallurgical  resouives  and  water  power 
but  no  coal  such  as  Sweden.  It  is  evident  that  in  the  first  ease  the 
demand  for  electrical  energy  caused  by  the  railway  will  forni  the  greatest 
])ortion  of  any  demand  for  electricity  in  that  area,  and  for  that  reason 
the  requirements  of  the  railway  must  receive  first  considenxtion.  In 
the  second  case  electric  traction  may  have  to  be  adopted  for  political 
reasons,  while  in  the  third  the  demand  caused  by  electric  traction  is 
but  a  small  proportion  of  the  total  amount  of  electrical  energy  required 
in  the  area.     These  factoi-s  must  all  have  a  bearing  on  the  system  chosen. 

Gatalogaes,  Price   Lists,  &c. 

Messrs.  Siemens  Brothers  &  Company'.  Ltd.,  send  us  a  folding  cartl 
cut  to  the  shape  of  a  porous-pot  type  of  Leclanche  fluid  cell,  which  is 
illustrated  on  the  outside.  A  view  of  the  Company's  Woolwich  works 
is  given  on  the  back.  Particulars  of  agglomemte,  sack,  central  zinc  and 
other  tyix^s  of  Leclanche  cells  apjx^ar  in  Catalogue  No.  531. 

In  our  issue  of  December  25.  1914,  we  gave  details  of  the  Westers 
Electric  Machine  Switching  Telephone  System.  A  fully  illustrated 
description  of  this  system  has  now  been  issued  by  the  Company  in  an. 
artistic  and  well  illustrated  brochure  so  that  there  is  no  reason  for  those 
interested  in  the  subject  remaining  in  ignorance  of  the  details  of  the 
working  of  this  very  interesting  equipment. 
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Imperial  and  Foreign  Notes. 

The  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.,  ha^ 
been  notified  by  the  representative  of  an  Indian  house  that  his  firm  are 
buyers  for  their  own  account  of  electric  lighting  plants,  motors  (d.c.  and 
a.c),  mining  plants,  pumps,  electrical  apparatus,  fans,  lifts,  converters, 
switchgear,  &c.  Quotations  should  preferably  be  c.i.f.  Calcutta  and  the 
date  of  delivery  should  also  be  specified.  The  name  of  the  firm  and  of 
their  London  agents  will  be  furnished  by  the  Department  to  United 
Kingdom  firms  on  application. 

The  Director-General  of  the  Swedish  Statk  Railways,  M.  Granholm, 
is  inspecting  the  United  States  and  Canadian  electric  railways  with  a 
view  to  collecting  data  for  use  in  connection  with  the  electrification  in 
the  near  future  of  the  line  between  Stockholm  and  Gothenburg. 

The  Swedish  General  Shipping  Association  has  petitioned  the 
Minister  for  the  Navy  to  make  a  request  to  the  British  authorities  that 
Swedish  shipowners  who  can  show  that  their  efforts  to  fulfil  the  require- 
ments of  the  British  Merchant  Shipping  (Wireless  Telegraphy)  Act  have 
encountered  insuperable  difficulties  shall  be  excused  until  the  end  of 
1921  from  complying  with  such  requirements. 

A  proposal  to  transmit  electrical  energy  a  distance  of  750  miles 
FROM  the  Belgian  mining  centres  to  Lombardy  has  been  made  by 
Prof.  Guarini.  He  does  not  think  the  plan  presents  any  insurmountable 
difficulties,  and  he  points  out  that  such  a  scheme  has  already  been 
found  to  be  workable  in  South  Africa,  where  power  generated  at  the 
Victoria  Falls  is  transmitted  the  same  distance  with  a  loss  of  only  25 
per  cent. 

The  Department  of  Overseas  Trade  announces  that  the  Purchasing 
Commission  of  the  Republic  of  Latvia  desire  to  purchase  various 
articles,  including  telegraph  and  telephone  spare  parts,  telegraph  appa- 
ratus, material  and  spare  parts  for  radio-telegraph  stations,  field  tele- 
phones and  indoor  telephones,  instruments,  &c.  Particulars  from  the 
Offices  of  the  Commission,  4,  Draper's  Gardens,  London,  E.C.2. 

The  Committee  on  Legislation  of  the  Argentine  Senate  recently 
considered  a  project  for  the  institution  of  pensions  to  employees  and 
workmen  of  private  companies  performing  public  utility  services.  There 
were  also  present  (by  invitation)  the  managers  of  the  German  Trans- 
atlantic Electric  Company,  United  River  Plate  Telephone  Company, 
Italo-Argentina  Electric  Company,  Primitiva  Gas  Company,  and  the 
Cooperativa  Telefonica,  who  expressed  agreement  with  the  principle 
involved  and  offered  to  co-ojierate  with  the  Committee. 

An  important  concession  has  been  granted  for  the  erection  of  Hydro- 
Electric  Works  on  the  River  Moesi,  near  Benkoelen,  Sumatra.  Though 
the  surveys  are  not  yet  completed,  it  is  stated  that  150,000  h.p.  will  be 
obtainable,  at  a  cost  of  100  to  133  guildsrs  (about  £8  6s.  to  £11  Is.)  per 
horse-power.  The  cost  of  power  per  kilowatt-year  is  estimated  to  ba 
about  twelve  guilders  (about  £1).  It  is  also  jiroposed  to  erect  works  for 
the  production  of  nitrates  from  the  air.  Several  firms  of  manufacturers 
in  the  United  States  are  reported  to  bo  endeavouring  to  find  capital  to 
finance  the  scheme  in  the  hope  of  thus  securing  contracts  to  supply  the 
necessary  plant. 

Business  Items,  &c. 

Chas.  and  Thos.  Hy.  Dales,  electricians,  &c.,  113,  Poole-road,  Bourne- 
mouth, have  dissolved  partnershiji.  Debts  by  Mr.  Chas.  Dales,  who 
continues  the  business  under  his  own  name. 

For  the  convenience  of  their  customers  the  principal  sales  department 
(if  Pope's  Electric  Lamp  Comj)any,  Ltd.,  will  be  established  on  and  after 
the  4th  inst.,  at  5,  Arthur-street,  London,  W.C.  2,  instead  of  at  the  works 
at  Hythe-road,  Willesden.  Largo  stocks  of  "  Elasta  "  lamps  will  be 
held  at  5,  Arthur-street,  where  Mr.  E.  A.  Marx  (sales  manager)  will  be 
pleased  to  see  all  old  and  new  friends  at  any  time.  Telephone  :  Gerrard 
0,074  (2  lines)  ;  telegrai)hio  address  :  "  Duramrntum.Westcent,  London." 

Claims  against  John  Chas.  Raine,  Arthur  Podmore  and  Chas.  Hewitt 
(trading  as  Hewitt.  Raine&  Company),  electrical  engineers,  41,  Lewis- 
grove,  Lewisliam,  London,  S.E.,  under  a  deed  of  assignment  executed 
by  them  on  July  8,  are  to  be  sent  by  Oct.  11  to  Mr.  W.  J.  J.  Osbo-ne, 
Balfour  House,  Finsbury-pavement,  London,  E.C. 

Claims,  against  Edward  Wingfield  Fuller  Heath  (trading  as  Heath, 
Wingfield  &  Company),  O,  Hans-road,  Brompton-road,  Lond(m,  S.W., 
under  a  deed  of  assignment  executed  by  him  on  March  20,  are  to  be  sent 
by  Oct.  11  to  Mr.  W.  J.  J.  Osborne,  Balfour  House,  Finsbury-pavement, 
London,  E.('. 

Bankruptcies  and  JLiquidAtlons. 

Henry  'i'l'UMOi!,  electrician,  31,  St.  Paurs-nnul,  fouthsea,  has  been 
adjudicated  bankrui)t. 

A  meeting  to  receive  an  account  of  the  winding-u])  of  the  Electric 
and  General  WotmvZ  Companx  (in  vol.  liq.)  will  be  held  on  Oct.  G  at 
54,  Ruo  la  iloetie,  Paris. 

Mr.  A.  H.  Partridge,  3,  Warwick-court,  (Jray's  Inn,  LoTidon,  W.C.I. 
has  been  a})])ointed  trustee  in  the  bankruptcy  of  Julian  Jas.  Symon.s 
(trading  as  the  Zodiac  Peerless  Electric  Lamp  Company),  25,  Den- 
mark-street, Charing  Cross-road,  London,  W.C.I. 

At  Halifax  Bankrujjtcy  Court  last  week  Johnson  Jacger,  electrical 
engineer,  was  puhliclv  EXAMtNEii.  Lia  jilities  wore  £1.307,  and  there 
was  a  deficiency  of  £733.  Debtor  attributed  his  failure  to  losses  arising 
from  defecti\e  work  done  by  incomjietent  workmen,  who  also  limited 
the  output.  Debtor,  who  was  originally  ajiiirenticed  to  a  firn>  of  brass- 
ft)und<'is,  served  three  years  in  the  Army,  and  had  only  seven  months' 
practical  experience  in  electrical  engineering  before  he  commenced  business 


Tenders  Invited  and  Accepted. 

Birmingham  Corporation  want  tenders  bv  Oct.  11  for  four  electric- 
vehicles  for  removal  of  house  refuse.  Specification,  «5cc.,  from  Mr.  J. 
Jackson,  Council  House,  Birmingham. 

Lincoln  Corporation  require  tenders  by  11  a.m.  Oct.  8  for  spray 
cooling  plant.  Specifications,  &c.,  from  "^Messrs.  Preece,  Cardew  & 
Rider,  8,  Queen  Anne's-gate,  Westminster,  S.W.I. 

Southampton  Corporation  require  tenders  by  noon  Oct. .  8  for  a. 
5,000  kw.  three-phase,  50  o.,  600-volt  turbo-alternator,  with  condensing 
plant  and  accessories.  Specifications,  &c.,  from  the  Borough  ElectricaE 
Engineer. 

Tenders  are  required  for  wiring  Marlborough  House  Kindergarten 
School,  Dewsbury.  Particulars  from  the  Secretary  to  the  Governors 
of  Wheelwright  Grammar  School  for  Girls,  Technical  School,  Dewsbury ,. 
to  whom  tenders  by  Oct.  4. 

The  Mersey  Railway  Company  require  tenders  by  noon  Oct.  8  for- 
the  supply  of  electrical  sundries,  metallic  and  carbon  filament  lamps  and. 
fittings,  ironmongery,  &c.  Forms  of  tender  from  the  General  Manager 
and  Secretary,  Central  Station,  Birkenhead. 

]\!anchester  Corporation  want  tenders  by  10  a.m.  Oct.  13  for  steel- 
work and  builder's  work  in  foundations  required  in  connection  with  the 
installation  of  two  boilers  at  Stuart-street  generating  station.  Speci- 
fications from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Bradford  Corporation  require  tenders  by  10  a.m.  Oct.  28  for  two- 
natural-draught,  chimney-type  cooling  towel's,  i^ipe-work,  troughing,, 
valves,  &c.  (Contract  R.  160).  Specifications,  forms  of  tender,  &c.,  from 
Mr.  Thomas  Roles,  Electricity  Offices,  Town  Hall,  Bradford. 

Sheffield  Electric  Supply  Committee  require  tenders  (by  Oct.  12)  for 
the  supply  of  two  10,000  kw.  steam  turbines,  condensing  plant,  pipe  work,. 
&c.,  alternators  and  exciters.  Specifications  from  the  general  manager 
and  engineer,  Mr.  S.  E.  Fedden,  Commercial-street,  Sheffield. 

Sheffield  Corporation  want  tenders  by  10  a.m.  Oct.  12  for  two- 
10,000  kw.  steam  turbines,  condensing  plants,  pipework,  &c.,  and  alter- 
nators and  exciters  for  the  Electric  Supply  Committee.  Specifications^ 
&c.,  from  Mr.  S.  E.  Fedden,  Commercial-street,  Sheffield. 

The  South  African  Railways  &  Harbours  Department,  Johannes- 
burg, require  tenders  by  Oct.  25  for  metal  filament  lamps  for  train 
lighting.  Si)ecifications  may  be  seen  at  the  Department  of  Overseas 
Trade,  73,  Basinghall-street,  London,  E.C.2. 

London  County  Council  i-equire  tendere  by  4  p.m.,  Oct.  25,  for  the- 
supply  and  maintenance  of  125  bodies  for  electric  tramcars,  125  maximum 
traction  bogie  trucks,  and  125  electrical  car  equipments,  with  assembly 
of  bodies,  trucks,  electrical  equipments,  &c.,  into  comjilete  tramcars^ 
Specifications,  &c.,  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.I. 

Manchester  Electricity  Committee  invite  tenders  (by  Oct.  8)  for  the 
supply  of  five  8,.500  k.v.a.  three-j^hase  transformers  and  fans,  &c.,  and 
also  three  6,000  k.v.a.  three-phase  transformers  and  fans,  &c.  Specifica- 
tions from  the  secretary  (Mr.  F.  E.  Hughes),  Town  Hall,  and  further 
particulars  may  be  obtained  from  the  chief  engineer  and  manager  (Mr. 
S.  L.  Pearce),  Dickinson-street,  Mancbester. 

The  Electricity  Committee  of  Manchester  Corpor-vtion  also  invite 
tenders  for  the  supply  and  erection  at  Barton  station  of  three  mechanical' 
water  screens  and  three  grid  screens,  &c.  Specifications  from  the 
Secretary  of  the  Electricity  Department  (Mr.  F.  E.  Hughes),  and  further 
])articulars  may  be  obtained  from  the  chief  engineer  and  manager  (Mr. 
S.  L.  I'earce).  '  Tenders,  addressed  to  the  Chairman  of  the  Committee, 
by  the  27th  inst. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  th® 
following  telegraph  and  telephone  material  to  the  Australian  Common- 
wealth Postmaster-Generals  Department :  telegraiih  and  telephone  in* 
struments  (schedules  546  and  549)  (Oct.  20).  and  telephone  instruments 
(schedule  548)  (Nov.  3)  for  S.  Avi.stralia;  also  New  South  Wales: 
Telegraph  and  'elephone  instruments  and  switehboaui  parts,  schedule 
753  (Nov.  25).  South  Australia:  Telephone  instruments,  schedule  547 
(Nov.  10).  Queensland  :  Protectors,  schedule  505  (Nov.  ,30)  ;  iron. 
])oles.  schedule  506  (Nov.  24)  ;  and  protected  cable  terminals  and  cable 
distributing  boxes,  schedule  .507  (Nov.  24).  Tender  forms.  &c.,  can  be- 
obtained  at  the  office  of  the  High  Commissioner  for  Austi-afia,  Room  40G,. 
Australia  House,  Strand,  London,  W.C.  2. 

Hammersmith  (London)  Borough  Council  air  recommended  by  the- 
Cartage,  &c.,  Committee  to  authorise  the  payn\ent  of  £60t)  to  ^lessrs. 
Mossay  &  Company,  repr.\-ienting  an  increase  of  £100  for  each  of  the  six 
electric  vehicles  new  on  order  with  them.  This  increase  is  on  the  price 
of  the  chassis,  and  a  modification  of  the  original  quotation  will  also  have 
to  be  nuiile  in  regard  to  the  bodies.  The  original  teniler  was  £1.556  i)er 
complete  vehicle,  subject  to  variation  due  to  inci-eased  cost  of  wages,- 
nuvterials,  &c. 

Sydney  (N.S.W.)  Municipal  Council  have  accepted  the  following, 
tenders  :  Australian  (ieneral  Electric  Company  motoi-s,  £10.548,  ancL 
rubber-insulated  cable,  £5.307  ;  Lawrt>nce  &  Hanson  Electrical  Company^ 
Ltd..  weatherjiroof  cables.  £2.735;  Siemens  Bros.  &  Company,  sub- 
marine cables,  £8'.)8  :  Australian  General  Fleet rical  Company,  10.000/415- 
volt  transformers,  £20,995  ;  Metrojiolitan-Vickers  Electrical  Company^ 
six  50  k.v.a.  10,000/415  volt  three-phase  transformers,  £1,850. 
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Miscellaneous. 

During  the  progress  of  the  International  Commercial  Motor  Exhibition 
at  Olympia,  London,  referred  to  in  our  last  issue,  an  Imperial  Motor 
Transport  Conference  will  be  held,  from  Oct.  18  to  Oct.  21  inclusive. 

Mr.  Ernest  J.  P.  Benn  is  opening  the  autumn  session  of  the  London 
Central  Y.M.C.A.  with  a  lecture  on  Economic  Liberty,  to  be  held  at 
the  Y.M.C.A.  Hall  in  Tottenham  Court-road,  on  Tuesday  next,  October 
r>,  at  7.30  p.m.     Sir  Hugh  Bell,  Bart.,  will  take  the  chair. 

At  the  Northampton  Polytechnic  Institute,  280,  St.  John-street 
London,  E.C.  1,  evening  technical  courses  in  mechanical  and  electrical 
engineering  will  commence  on  Sept.  27.  Full  time  sessional  day  courses 
in  engineering  and  in  technical  optics  will  commence  on  Oct.  4. 

The  Air  Ministry  announce  that  an  Air  Conference,  at  which  .several 
interesting  Papers  will  be  read,  is  to  take  j)lacc  in  the  Guildhall,  London, 
E.G.,  on  Oct.  12,  1,3  and  14.  The  primary  object  is  to  bring  all  sections 
of  the  community  into  contact  with  the  practical  aircraft  work  being 
done  to-day. 

An  unfortunate  tramcar  accident  took  ])lace  at  Lancaster  on  Monday, 
resulting  in  the  death  of  a  man.  A  workmen's  car  which  left  Bowerham 
got  out  of  control  when  travelling  down  hill.  The  brakes  failed  to  act, 
the  rails  being  greasy  through  rain  and  sodden  leaves.  The  car  jumped 
the  points  and  dashed  into  the  front  gardens  of  Springbank,  knocking 
down  a  man  named  Stackhouse,  who  succumbed  to  his  injuries. 

According  to  the  "  Journal  "  of  the  American  Institute  of  Electrical 
Engineers  great  difficulty  is  being  experienced  in  the  United  States  in 
obtaining  paper  for  electrical  purposes,  and  several  experts  of  the 
Eestern  Electric  Gomjiany  are,  therefore,  devoting  all  their  efforts  to 
developing  some  type  of  substitute.  Owing  to  the  shortage  of  manilla 
pulp  paper  wood  pulp  has  recently  been  used,  though  it  lacks  several  of 
the  finer  qualities  of  the  former  grades. 

A  Housing  and  Health  Exhibition  promoted  by  the  Glasgow  Cor- 
poration was  opened  on  the  15th  of  last  month.  The  exhibition  is 
housed  in  the  Kelvin  Hall  of  Industries,  Kelvingrove,  and  will  remain 
open  until  October  9.  There  are  several  very  attractive  stands  displaj'- 
ing  electric  vacuum  cleaners,  washing  machines,  fires,  irons  and  other 
domestic  labour  saving  appliances.  Electric  cooking  appliances  are  also 
shown,  as  well  as  fixtures  and  shades  for  lighting.  The  exhibition  is  the 
largest  of  its  kind  held  in  Glasgow,  and  we  understand  that  stall  holders 
report  good  business  from  the  large  crowds  of  visitors. 

In  these  days  of  civilisation  to  stigmatise  any  town  as  dirty  is  to 
insult  it  in  its  most  tender  spot.  Mr.  A.  Richard  Martin  fell  into  this 
error  in  the  June  issue  of  "  Smoke,"  when  he  included  Cardiff  among 
places  "  too  foul  to  be  lightly  handled  in  the  pages  of  a  popular  maga- 
zine." Mr.  W.  D.  Smith,  the  development  agent  of  Cardiff,  in  calling 
our  attention  to  this,  points  out  that  the  popular  opinion  that  association 
with  coal  implies  dirt  is  incorrect  so  far  as  Cardiff  is  concerned.  The 
town  has  no  smoke  nuisances,  the  streets  are  electrically  lighted  and  the 
whole  district  is  well  served  with  electric  power.  This"  being  so  we  can 
well  imagine  that  to  call  Cardiff  dirty  is  to  be  terminologically  inexact, 
and  we  were  confirmed  in  this  idea  by  a  recent  visit  to  the  city. 

The  adjourned  inquiry  into  the  death  of  Edward  A.  Thornley, 
electrician,  of  Shelton,  was  held  last  week.  '  At  the  previous  hearing, 
evidence  was  given  that  on  September  10  Thornley  was  in  the  act  of 
turning  off  a  switch,  when  it  exploded.     He  was  struck  on  the  head  by 
pieces  of  the  switch,  which  resulted  in  his  death.     Mr.  J.  A.  B.  Horslev, 
H.  M.  electrical  inspector  of  mines,  stated  that  he  had  visited  the  colliery 
and  examined  the  ruins  of  the  switch.     He  found  no  defect  of  insulation 
in  the  cable,  but  he  noticed  some  oil  on  the  bottom  of  the  switch-case. 
He  removed  the  oil  box  of  the  switch,  but  found  no  sign  of  defect  in  the 
switch.     On  the  isolator  there  was  some  indication  of  burning.     He 
thought  the  explosion  must  have  been  very  violent,  but  he  could  only 
surmise  its  cause.     The  small  spark  at  the  insulator  contact  might  have 
been  sufficient  to  ignite  an  explosive  mixture  of    gas  and  air    in    the 
bottom  of  the  switch  box,  but  although  the  principle  adopted  at  the 
colliery  had  been  in  existence  for  nearly  30  years,  he  had  never  known 
a  similar  accident.     He  believea  it  was  a  case  of  pure  misadventure.     A 
verdict  of  death  from  a  fracture  of  the  base  of  the  skull,  caused  by  an 
explosion  was  returned,  and  Mr.  Horsley  said  that  he  was  di.scussing 
with  the  manager  the  question  of  preventing  such  accidents  in  future.  "^ 
The  members  of  the  Electric  Lodge  (No.  2087)  held  high  festival 
at  the  Mitre  Hotel,  Hampton  Court,  on  the  2r>tli  ult.,  when  the  reiening 
master,  Mr.  John  E.  Hood,  sjjcaking  on  behalf  of  that  Lodge  and  of  the 
North  Kent  Lodge  (No.  2499),  the  Telephone  Lodge  (No.  3301),  and  the 
Kelvin  Lodge  (No.  3736),  presented  Mr.  Edwin  James  Reid  (of  Reid 
Bros.,  the  well-known  telegraph  engineers)  with  the  masonic  clothinc' 
and  regalia  associated  with  the  dignity  of  Asst.  Grand  Supt.  of  Workst 
to  which  rank  he  had  recentlv  been  appointed  bv  H.R.H.  The  Duke  of 
Connaught,  K.G.,  Grand  Master  of  the  Order.   'The  actual  ceremony, 
which  took  place  in  the  Lodge,  was  honoured  with  the  j)resence  of  Grand 
Officers  A.  Burnett  Brown  (Dcp.  Prov.  Grand  Master  of  Middx.).  P.  P. 
Kipping  and  F.  A.  B.  Lord,  as  well  as  of  the  Mastei-s  of  the  North  Kent 
Lodge,  the  Telephone  Lodge  (Mr.  W.  Aitkcn,  Master  Elect),  the  Kelvin 
Lodge  (Mr.  T.   W.   Greaves),  and  numerous  other  gentlemen  holdinc 
London  and  provincial  rank.     Another  item  of  interest  to  the  electrical 
profession  was  the  election  of  Master  for  the  ensuing  vear,  the  choice 
falling  on  Mr.  E.  E.  Sharp,  of  Tok  Switch  fame.     After  the  masonic 
ceremonial  the  Master  presided  at  a  very  enjoyable  banquet  when  the 
new  Grand  Officer  was  toasted  right  heartily  and  a  most  enjoyable  even- 
ing was  spent. 


We  regret  to  record  the  death  of  Mr.  Robert  Stewart  Bain,  managing- 
director  of  the  I>jndon  Electric  Supplj-  Corporation  and  one  of  the 
pioneers  of  the  electric  supply  industrj'.  Mr.  Bain  was  found  uncon.scioa3 
in  his  office  in  Cockspur-street  on  Monday,  and  died  soon  afterward-!  from 
cerebral  apoplexy.  Mr.  Bain,  who  was  bom  in  18.j9  and  was  trained  as 
a  chartered  accountant  in  the  offices  of  Messrs.  Monkhouse,  Goddard  & 
Company,  of  Newcastle-on-T\-ne,  became  connected  with  the  electrical 
industry  in  1888  when  he  was  appointed  chief  accountant  to  the  London 
Electric  Supj)ly  Cory>oration.  At  this  time  the  company's  generating 
station  was  situated  under  the  old  Grosvenor  Gallerj'.  In  connection 
with  the  transfer  of  the  company's  works  to  Deptford  after  the  fire  which 
burned  down  the  Bond-street  Station  and  the  long  inquir^i-  by  Major 
Marindin  in  1889  in  connection  with  the  ap[K<rtionment  of  the  districts 
in  London  to  the  various  companies  he  rendered  signal  service.  In  1892 
he  became  secretary'  as  well  as  chief  accountant  of  the  company.  Finan- 
cial difficulties  ensued  and  as  the  result  of  a  report  by  >Ir.  Bain  on  its 
financial  situation  Lord  Wantage  entered  into  possession  of  the  under- 
taking as  sole  debenture  holder,  Mr.  Bain  being  appointed  receiver  and 
manager  for  carrying  on  the  business.  The  financial  position  soon 
improved  under  his  wi.se  direction,  and  on  the  re-organisation  of  the 
company  he  was  appointed  managing  director.  It  was  mainly  due  to 
Mr.  Bain's  business  capacity  and  to  Lord  Wantage's  pluck,  perseverance 
and  financial  support,  that  Mr.  Ferranti's  bold  scheme  for  generating 
energy  at  the  high  pressure  of  10,rX)0  volts  at  Deptford  proved  to  be 
successful.  Mr.  Bain's  death  is  a  great  loss  to  the  industrv-  and  particu- 
larly to  the  electric  supply  branch  of  it  which  is  at  present  undergoing 
a  much-needed  i)rocess  of  re-organisation. 

Institution  Notes. 

The  Annual  Dinner  of  the  Institution  of  Civil  Engineebs,  which 
was  to  have  been  held  on  Oct.  6th,  has  been  postponed. 

The  second  annual  dinner  and  reunion  of  the  R.N.D.  .Signal  Company 
will  take  place  at  the  Holbom  Restaurant  on  Friday,  Nov.  .jth.  Morning 
dress  will  be  worn.  Tickets  (10s.  6d.  each)  may  be  obtained  from  the 
Hon.  Secretary,  A.  G.  Hilling,  1,  Glaserton-road.  N.16. 

At  a  recent  meeting  of  the  board  of  directors  of  the  American  In- 
stitute OF  Electrical  Engineers,  it  was  resolved  to  accept  the  invita- 
tion to  become  a  charter  member  of  the  Federated  American  Engineering 
Societies,  and  the  Institute  i^ledged  its  hearty  co-operation  in  the  work 
thereof. 

The  ninth  annual  dinner  of  the  Finsbury  Technical  College  Old 
Students'  Association  will  be  held  at  the  Trocadero  Restaurant, 
Piccadilly  Circus,  on  Saturday,  Nov.  13,  under  the  presidency  of  Mr.  John 
E.  Ra worth.  Old  students  may  obtain  tickets  (los.  each,  exclusive  of 
wine),  and  particulars  from  the  hon.  secretary,  Mr.  H.  P.  Guy,  209, 
Northumberland-park,  Tottenham,  N.  17. 

The  forthcoming  general  discussion  on  "  The  Physics  and  Chemistry 
of  Colloids  and  their  Bearing  on  Industrial  Questions."  which  is  being 
arranged  jointly  by  the  Faraday*  Society  and  the  Phy"SIC.\l  Society' 
of  London,  has  been  fixed  to  take  place  on  Monday,  the  25th  inst..  at 
the  Institution  of  Mechanical  Engineers,  Storey's  Gate.  London,  S.W.I. 
The  discussion  will  be  presided  over  by  Prof.  Sir  W.  H.  Bragg,  K.B.E., 
F.R.S.,  and  it  will  be  introduced  by  Prof.  Dr.  Th.  Svedberg.  of  the  Univer- 
sity of  Upsala,  who  will  give  a  general  survey  of  the  subject  before  dis- 
cussion is  opened  in  its  various  branches.  Non-members  of  the  above 
Societies  may  obtain  tickets  of  admission  from  Mr.  F.  S.  Spiers,  10,  Essex- 
street,  London,  AV.C.2. 

In  connection  with  tl".-  annual  meeting  of  the  Verband  Deutscher 
Elektkotechniker,  which  was  held  at  Hanover  last  week,  a  long  pro- 
gramme for  what  was  termed  an  "electrical  week"  was  carried  through. 
On  the  22nd  ult.  the  Deutsche  Beleuehtungs-teehnisohe  Gesellschaft 
met  and  on  the  23rd  ult.  the  first  meeting  of  the  Verband  was  held. 
Various  alterations  in  its  constitution  were  proposed  and  the  subscription 
waj  increased.  Organisations  representing  the  electrical  manufacturer, 
merchants,  contnvctors,  electricity  companies,  and  other  branches  of  the 
electrical  industry  also  met  and  discussed  t'.ie  present  conditions,  which 
Ware  stated  to  be  very  unsatisfactory  on  account  of  rising  prices  and 
shortage  of  raw  materials.  Papers  wer.?  also  read  on  water  power 
development,  on  the  utilisation  of  peat  and  on  wireless  telegraphy  (two), 
the  latter  being  by  Graf  Arco  and  Frof.  Dr.  Wagner. 

The  Britis;i  Engineering  Standards  Assoclvtion  has  issued  two 
new  standard  specifications — viz..  No.  94,  *or  watertight  glands  for 
electric  cables  ;  and  No.  97,  for  watertight  fittings  for  incandescent  elec- 
tric lam])s.  Watertight  glands  for  the  following  purposes  are  standar- 
dised :  ((/)  Decks,  (b)  bulk  heads,  (r)  cast  meta!  boxes,  and  (rf)  sheet  metal 
boxes.  With  the  exception  of  the  largest  size.  British  Standard  conduit 
threads  are  employed.  The  glands  standardised  are  of  simple  form,  s'X 
sizes  in  each  case  being  provided. 

Two  types  of  watertight  fittings — one  of  the  bulkhead  or  oyster  type 
and  the  other  convertible  either  into  a  short  or  long  pendant,  or  into  a 
bracket — have  been  standardised.  Two  sizes  of  each  type  are  included — 
one  for  meta!  filament  vacuum  lamps  up  to  30  watts,  and  carbon  fila.uent 
lamjis  up  to  t)0  watts,  at  pressures  up  to  125  volts,  and  the  other  for  metal 
filament  vacuum  lamps  up  to  60  watts,  and  carbon  filament  lamps  up 
to  120  watts  at  pressures  up  to  250  volts.  It  is  considered  that  these 
four  fittings  will  cover  the  whole  range  of  ivquirements  for  this  clajs  of 
work,  and  will  be  equally  suitable  for  use  on  shore  and  on  shipboard. 
Whilst  the  standard  specification  only  fixes  the  dimensions  necessary  to 
secure  interchangeability  of  the  parts  likely  to  be  broken  or  injured,  these 
dimensions,  the  Association  points  out,  in  effect  practically  settle  the 
design  of  the  fitting.  Copies  of  the  sivcifications  can  be  obtained  from 
the  Association,  28,  Victoria-sti-eet,  S.W.I.     Price  Is.  2d.  each  post  frt^e. 
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Companies'  Reports,  &c. 

The  directors  of  Ward  &  Golestoxe,  Ltd.,  have  declared  a  dividend 
of  11  per  cent. 

The  directors  of  Browett,  Lindley  &  Company,  Ltd.,  announce 
interim  dividends  of  4  per  cent,  on  the  ordinary  shares,  3  per  cent,  on 
the  preference  shares  and  3  per  cent,  (actual)  on  account  of  arrears. 

The  report  of  the  Lima  Light  Power  and  Tramways  Company  for 
1919  states  that  the  profits  were  £P203,252,  less  bond  service  £P52,130, 
bond  amortisation  £P48,314,  European  expenses  £Pl,r)43,  interest  and 
discounts  £P3,245,  provision  for  bad  and  doubtful  debts  £P3,000,  leaving 
-a  net  profit  of  £P154,918,  to  which  must  be  added  balance  brought 
forward  (£P95,0()3),  making  available  £P249,982.  After  placing  to 
•dividends  £P107,990  and  making  certain  aijpropriations  for  bad  debts, 
■&C.,  there  remains  £P95,091  to  carry  forward. 

The  report  of  the  Cordoba  Light,  Power  &  Traction  Company, 
Ltd.,  for  the  year  ended  March  31,  states  that  the  receipts  from  the 
•electric  lighting  and  power  supply  business  were  greater  than  in  any 
previous  year,  and  although  the  strike  in  November  last  affected  the 
revenue  from  the  electric  tramways,  this  also  showed  an  increase.  The 
profit  after  meeting  all  charges  was  £31,226,  to  which  was  added  £28,790 
brought  forward.  The  £500,000  jiromissory  notes  of  the  company  mature 
on  Dec.  1,  1920,  and,  subject  to  satisfactory  terms  for  their  renewal  being 
•arranged,  the  directors  hope  to  be  able  to  make  an  interim  payment  on 
account  of  the  arrears  of  dividend  on  the  6  per  cent,  cumulative  pre- 
ference shares  at  an  early  date. 

The  report  of  the  directors  of  the  Direct  West  India  Cable  Company, 
Ltd.,  for  the  year  ended  June  30,  1920,  states  that  the  net  result  of  the 
year's  working  is  a  credit  balance  of  £17,748  6s.  lOd.,  compared  with 
£14,073  14s.  lOd.  for  the  previous  year.  The  balance  to  credit  of  revenue 
account  brought  forward  from  last  year  is  £94,145  2s.  6d.,  and  with  the 
above  £17,748  6s.  lOd.  makes  a  total  of  £111,893  9s.  4d.  Deducting 
£1,856  Is.  lOd.  expended  on  repairs,  £15,000  special  interim  dividend  of 
£1  5s.  per  share  capitalised  in  September,  1919  (making  the  shares  fully 
paid)  and  £1,800  interim  dividend  of  3  per  cent,  (tax  free)  paid  in  March 
last,  there  remains  £93,237  7s.  6d.  The  directors  propose  to  distribute  a 
further  dividend  of  3  per  cent,  (tax  free),  making  the  total  distribution 
for  the  year  £1  lis.  per  share.  This  will  leave  £91,437  7s.  6d.  to  be 
carried  fonvard,  subject  to  Excess  Profits  Duty.  The  company's  cable 
was  interrupted  for  a  few  days  near  Jamaica,  otherwise  the  cables  have 
worked  efiiciently  during  the  year.  The  insulation  of  the  Bermuda- 
Turks  Island  section  remains  very  low. 


New^  Companies. 

DIRECT  ELECTRIC  SERVICES  (BURY),  LTD.  (170,264).— Private 
company.  Peg.  Sept.  16,  capital£3,500  in  £1  shares,  to  carry  on  the  busi- 
ness of  electrical  and  steam  engineers  and  contractors,  suppliers  of 
electricity,  &c.  First  directors  are  A.  W.  Sweetinburgh,  F.  D.  Law, 
J.  C.  Carruthers.     Reg.  office,  Back  Fleet-street,  Bury. 

MULLARD  RADIO  VALVE  COMPANY,  LTD.  (170  293).— Private  com- 
XJany.  Reg.  Sept.  17,  capital  £30,000 in £1  shares (10,000  8  percent,  cumu- 
lative participating  x)reference),  to  acquire  and  turn  to  account  the 
benefit  of  inventions  connected  with  radio-telegraphy  and  telephony 
and  other  methods  of  inter-communication,  and  apparatus,  instruments, 
valves  and  ap])liances  connected  therewith.  &e.,  and  to  adopt  an  agree- 
ment with  B.  H.  Binder  (licjuidator  of  the  "  Z  "  Electric  Lamp  Company, 
Ltd.)  and  S.  R.  .Mullard.  So  long  as  the  Radio  Communication  Com- 
pany, Ltd..  Kilbuin,  Brown  &  Comi)any,  C.  F.  Elwell,  S.  R.  Mullard  and 
E.  H.  M.  Denny  hold  2,500  shares  each,  they  may  be  represented  on 
the  board  by  one  director.  First  directors  are  Sir  Ralph  P.  Ashton, 
phairman  (representative  of  Kilbum  Brown  &  Company),  B.  Binyon 
(Radio  Communication  Comi)anyl,  C.  F.  Eiwell  and  S.  R.  Mullard. 
Reg.  offices.  Orient  House,  New  l'>roa(l-street,  E.C. 

PRESTEIGN  ELECTRIC  COMPANY,  LTD.  (170,355).— Reg.  September 
21.  Ca])ital  £5,(i(i()  in  £1  shares,  to  carry  on  the  business  of  an  electric 
light  and  supply  comijany,  &e.  First  directors  are  :  Rev.  H.  L.  Kewley, 
H.  J.  Sparey  and  A.  M.  Wilson.  Solicitor  and  Sec.  :  F.  L.  Green,  Pres- 
teign. 


Arraugements  for  the  Week. 

Friday,  October  ist  (to-day). 

•IiMou  Institution  of  Engineers. 
8  p.m.     At  39,  Victoria-street,  London.  S.W.I.     Paper  on  "Notes 
on  Factory  ;Management,"  by  Mr.  H.  Neville  Munro. 

ElECTRoU  AHMONIC    SoCllCTY. 

8p.in.     At   the   Great   Hall.    Cannon-street   Hotel,    London,    E.C. 
First  Smoking  Concert  of  the  -season. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.CA.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  ca:i  be  obtained  on  appUcaiion  to  the  Manager.  Advertise- 
ment Copy  and  blocks  should  be  received  on  the  Friday  preceding  daU 
of  publication. 


Forty  Years  Ago. 

(The  Electrician,  October  2,  1880.) 

Overhead  Wires. — An  American  contemporary'  thinks  that  while 
overhead  wires  are  dangerous  in  one  way,  they  may  in  another  way  act 
as  preservatives  against  lightning. 

Telephony. — A  Manchester  correspondent  states  that  rumours  are 
current  that  the  Government  is  seriously  considering  the  advisability 
of  purchasing  the  rights  of  the  various  telephone  companies. 

Carbons. — Mr.  Crompton,  in  his  pamphlet  on  "  The  Electric  Ligh*^ 
for  Industrial  Uses,"  says  :  "  The  choice  of  these  is  almost  the  most 
important  point  of  all,  both  for  the  perfect  working  of  the  machines  as 
well  as  the  lamps.  It  is  quite  possible  for  a  machine  and  lamp  to  be 
seriously  damaged  by  a  bad  carbon.  Such  a  one  having  a  point  of  great 
resistance  in  it  far  away  from  the  arc,  gradually  heats  up  at  that  place 
and  wastes  away  at  a  low  red  heat  until  eventually  it  breaks  across  and 
falls  down,  possibly  short-circuiting  the  lamp,  and  if  the  machine  is  one 
giving  a  low-tension  current  this  occurrence  is  certain  to  cause  heating 
up  of  the  bobbin  coils.  Beyond  this  serious  defect,  which  is  almost  im- 
possible to  discover  by  examining  the  carbons  before  they  are  put  into 
the  lamps,  the  carbons  now  in  the  market  have,  more  or  less,  the  follow- 
ing faults,  those  being  the  best  that  are  freest  from  any  or  all  of  them. 
These  are  :  Fiist,  high  resistance  of  the  carbon  itself  independently  of 
the  arc  ;  second,  being  of  soft  texture,  so  that  they  are  rapidly  con- 
sumed ;  third,  throwing  down  an  ash  as  they  are  burned  ;  fourth,  giving 
coloured  lights  even  when  the  arc  is  short ;  fifth,  noisiness,  hissing  and 
spluttering  ;  sixth,  forming  an  irregular  or  badly-shaped  crater  even 
when  arc  is  well  regulated  ;  seventh,  giving  abnormally  long  arcs  for  the 
current  passing,  such  being  caused  by  the  evolution  from  the  carbons  of 
gases  of  high-conducting  power — such  carbons  make  the  arc  into  a  kind 
of  gas  jet,  and  are  impossible  to  regulate  or  to  deal  with  in  any  way , 
eighth,  want  of  straightness  and  regularity." 


Benn  Brothers  Journals. 

Some  Features  of  the  Cuhrent  Issues. 

Aeronautics  :  "  R.A.F.  Civil  and  Military  "  ;  and  "  Screw  Propellers," 
by  M.  A.  S.  Riach,  F.A.S. 

"  The  Cabinet  Maker  "  :  "  Pre-War  Prices  of  Furniture  "  ;  "  Modern 
Cane  Furnishing"  ;  and  "Association  Work  in  Cane  and  Willow  Trade." 

"  The  Chemical  Age  "  :  "  Review  of  American  Chemical  Industry," 
by  Dr.  Hugh  S.  Taylor  ;  and  "  Artificial  Leather  and  Coated  Fabrics  : 
Recent  Progress  in  Manufacture  and  Processes." 

"  Farm  &  Home  "  :  "  What  the  Visitor  sees  in  Lincoln  (with  plan  of 
trial  area)  ;   "  The  Root  Crop  "  ;  and  "  Findon's  Great  Sheep  Fair." 

"  The  Fruit-Grower  "  :  Horticultural  Trades  Association  Conference  ; 
"  Agricultural  Trade  Unionism  "  ;  "  North  American  Competition  for 
British  Market." 

"  The  Gas  World  "  :  A  Special  By-Product  Coking  Section  ;  "  The 
World's  Trade  in  Thoria  and  Gas  Mantles  "  ;  All  gas  news  of  the  week. 

"  Gardening  Illustrated  "  :  "  Watering  Fruit  Trees  under  Glass  "  ; 
"  The  Mixed  Border  "  ;  and  "  Ferns  in  Windows." 

"  Hardware  Trade  Journal  "  :  "  The  Ironmonger's  Storeroom  "  ; 
"  Safety  First  and  Machine  Tools  "  ;  and  "  Hardware  and  Machining 
for  South  Africa." 

"  Ways  and  Means  "  :  "  The  Pathology  of  Industrial  Unrest,"  by 
D.  A.  Bremner  ;  "  Anglo-Spanish  Trade."  by  H.  Charles  Woods  ;  and 
"  The  Psychologist  in  Industry,"  by  William  Bro^^•n. 

Prices  of  Metals,  Chemicals,  &c. 

TCKSDAY,  Sept.  2S. 

Copper —  Price.  Inc.  Dec. 

Best  selected per  ton  £107     0     0  —  £10     0 

Electro  Wirebars £117     0     0  —  £10     0 

H.C.  wire  basis per  lb.  is.     ■i-h'^.  —  Jd, 

Sheet „  Is.     Od.  —  — 

Phosphor-bronze  Wire  (Telephoni)  — 
Phosphor-bronze 

wire,  basis  „  la.  9,'sd.  —  \d. 

Brass  60/40— 

Rod,  basis „  Os.  lOJd.  —  — 

Sheet,  basis Is.  4Jd.  —  — 

Wire,  basis    „  Is.  4|d.  —  — 

Pig  Iron — 

Cleveland  Warrants     per  ton  £11   17     0  —  — 
Galvanised      steel 

wire,  basis  8  SWQ          „  £51     0     0  —  — 

Lead  Pig— 

English  „  £37     0     0  —  £0  10     0 

Foreign  or  Colonial            „  34  17     6  —  £0  12     6 

r»;i— Ingot  „  271     ^     {}  —  £4     5    0 

Wire,  basis    per  lb.  0     3     6J  —  Jd. 


Salammaniac. — Per  cwt.  1 10s. -1053. 
Sulphur  (Flowers). — Ton  £18  5s. 
„       (Roll  Brimstone). — Per  ton 
£18  as. 
Sulphuric    Acid    (Pyrites,  168*^.— 

Per  ton.  £9  173."  6d.  I 

"  Rubber.— V^TA  fine.  Is.  7}d.:  plantation  1st.  latex,  Is.  8Jd.  to  Is.Sjd.lb. 
The  metal  prices  are  suppliedby  British  Insulated  &  Heisby  Cables,  Ltd. 


Copper  Sulphate. — Per  ton  £41. 
Boric     Acid  (Crystals). — Per     ton 

£74. 
SodiumBichromale. — Per  lb.ls.4id. 
Sodiutn  Chlorate. — Per  lb.  5id. 


THE  ELECTRICIAN 


THE  OLDEST  WEEKLY  ILLUSTRATED  JOURNAL  OF 


ELECTRICAL   ENGINEERING,   INDUSTRY,   SCIENCE   AND  FINANCE 


KSTABLISFKD  1861. 


No.  2212. 


r      «co.  15.      1 

LVol.      I.XXXV.J 


FRIDAY,  OCTOBER  8,  1920. 


Price  One  Shilling. 

By  Post.  Is.  U.        Abroad  \s.  2d. 


CONTENTS. 


Notes 409 

The  Electrification  of  Railways    412 

Pessimism  in  Trade 413 

The   Design   of    Intervalve   Transformers — Application   to    Low- 
Frequency  Aperiodic  Magnifiers.     By  J.  R.  Catterson-Smith. 

Illustrated. — Concluded _. 414 

Alternating-Current  Track  Circuiting.     Bj'  L.  H.  Peter.  Illustrated  417 

The  Woman  in  the  Progress  Department.     By  W.  .1.  Hiscox   420 

The  Electrification  of  Railways 421 

Reviews  422 

Electricity  in  Factories  and  Workshops 423 

Heating  and  Cooking  Notes.     Illustrated    424 

The  Electrical  Industry  in  Russia  during  the  Last  Five  Years. 

By  N.  0.  Lifschitz." 425 


Low  and  Medium  Tension  Switchgear.     IIIu.9trated  426 

The  Swedish  Power  Station  at  Vasteres  426 

Commercial  Topics  427 

Electricitj-  Supply 428 

Electric  Traction  429 

Imperial  and  Foreign  Notes 429 

Tenders  Invited  and  Accepted  432 

Patent  Record  432 

Companies'  Reports    433 

Arrangements  for  the  Week 434 

Benn  Brothers  Journals    434 

Forty  Years  Ago  434 

Prices  of  Metals,  Chemicals,  &c 434 


Notes. 


Finance  and  Trade, 

Those   who   prophesied  that   the  increase  of  the   Excess 
Profits  Duty  from  40  to  60  per  cent,  in  the  spring  of  this  year 
•would  mean  an  almost  overwhelming  burden  on  the  trade 
of  this  country  and  that  stagnation  and  unemployment  would 
be  the  inevitable  result  have  not  had  long  to  wait  for  their 
])rognostications  to  be  fulfilled.     Indeed,  so  generally  is  it 
recognised  that  the  present  condition  of  trade  is  in  no  large 
measure  due  to  the  cripjiling  effect  of  this  impost  that  there 
is  a  rumour  that  it  is  to  be  removed.     This  is,  we  fear,  too 
optimistic  to  be  true.     But  the  Treasury  are  undoubtedly 
beginning  to  realise  that  the  duty  will  not  produce  the  sum 
expected  from  it,  and  that  they  will  be  faced  not  only  with  a 
dwindling  revenue,  but  with  the  necessity  of  refunding  sums 
that  have  been  overpaid.     Things  being  so,  we  are  glad  to 
learn  that  various  important  commercial  bodies  are  already 
considering  the  general  question  of  taxation,  in  order  that  their 
views  may  be  laid  before  the  Chancellor  of  the  Exchequer 
in  good  time  for  next  year's  Budget.     With  a  demand  for 
the  removal  of  this  tax  must  go  an  equally  definite  call  for 
economy  both  national  and  municipal.     These  are  two  wavs 
in  which  the  Government  can  help  the  industry  of  the  country. 


The  Duty  of  Labour. 

The  conditions  imposed  by  excessive  taxation,  labour 
unrest  and  low  production  are  having  their  inevitable  reflec- 
tion in  increasing  unemployment.  Nevertheless  this  state 
of  affairs  has  its  bright  side.  For  it  is  colouring  the  policv 
and  actions  of  the  saner  Labour  leaders  with  the  ideas  that 
constant  wages  demands  and  the  unsettlement  that  they  bring 
are  not  likely  to  lead  either  to  industrial  peace  or  to  a  real 
improvement  in  the  workers'  lot.  "  Peace,"  said  Mr.  J.  H. 
Thomas,  the  other  day,  "  would  not  be  obtained  by  Labour 
making  demands  that  rendered  it  impossible  to  produce  a 
commodity  at  a  saleable  price."  There  is  more  honest  thought 
in  that  statement  than  in  many  of  the  creeds  and  theories 
which  are  now  so  stridently  advanced  as  the  only  cure  for 
industrial  ills.  Work  for  work's  sake  is  unattractive  enough 
but  work  with  an  interest  and  with  an  aim  in  view  rs  worth 
doing.     All  this  excitement  about  football,  horse  racing  and 


agitation  is  only  a  hectic  symptom  of  mental  fever  which  can 
best  be  assuaged  by  persuading  the  worker  that  it  is  in  his 
employment  that  he  can  find  the  most  satisfpng  outlet  for 
his  energies. 


New  Zealand  Industrial  Legislation. 

It  is  some  consolation,  even  though  it  be  negative,  that 
industrial  strife  is  not  confined  to  this  country.  Indeed,  it 
seems  almost  universal  at  present ;  and  nowhere  is  it  more 
acute  and  recurrent  than  in  Xew  Zealand.  The  history  of 
industrial  legislation  in  that  colony  is  interesting.  When  the 
existing  Industrial  Law  was  passed  about  20  years  ago  an 
arbitration  court  was  set  up  to  deal  with  labour  disputes. 
This  court  was  empowered  to  fix  standards  of  wages,  working 
hours  and  conditions,  and  the  result  was  industrial  peace  for 
15  years.  Subsequently,  however,  the  question  of  the  em- 
ployment of  non-U' lion  men  was  raised,  and  in  the  discussions 
that  took  place  it  was  apparent  that  a  powerful  Trade  Union 
could  defy  the  law.  The  most  militant  unions  being  those 
formed  by  the  unskilled  workers  in  the  transport  industry. 
the  employers  were  able  to  pass  on  to  the  public  any  increased 
wages,  and  therefore  made  some  great  concessions  to  the  men 
to  avoid  trade  dislocation.  While,  for  instance,  the  Industrial 
Court  granted  a  half-penny  au  hour  to  skilled  workers  the 
dockers  secured  two-pence  or  three-pence  at  "  friendly  con- 
ferences "  with  their  employers.  The  efforts  since  made  to 
re-estabUsh  the  authority  of  the  Arbitration  Court  caused 
some  of  the  Unions  to  refuse  to  acknowledge  its  jurisdiction. 
The  increased  cost  of  living  due  to  the  war  has  intensified  the 
ditHculty.  for  the  Court  ruled  equitably  that  part  of  the 
increase  should  be  borne  by  Labour.  The  militant  anions, 
however,  secured  the  full  increase  by  direct  negotiation  and  the 
position  therefore  became  more  and  more  unsatisfactory.  Last 
year  the  Government  empowered  the  Court  bv  statute  to  take 
into  consideration  the  advancing  cost  of  living  in  making  its 
awards  and  also  to  review  the  decisions  arrived  at  before  the 
awards  had  expired.  By  this  means  the  weaker  unions  have 
been  temporarily  retained  within  the  jurisdiction  of  the  Court, 
while  some  of  the  stronger  ones  have  so  far  defied  it  that  they 
strike  when  they  please.  A  legal  remedy  for  this  unfortunate 
state  of  affairs  is  now  being  sought,  but  it  is  clear  that  the 
trouble  is  due  to  a  lack  of  consistent  policy  on  the  part  oi  the 
Government,  and  it  therefore  carries  an  important  lesson  for  us. 
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Labour  Troubles  in  Italy. 

A  GOOD  deal  that  is  instructive  to  British  employers  and 
employed  may  also  be  derived  from  a  consideration  of  the 
recent  labour  disturbances  in  Korthern  Italy.     A  demand  for 
a  50  per  cent,  increase  in  wages  for  metallurgical  and  engineer- 
ing workers  was  refused  and  a  lock-out  was  threatened.     As  a 
result  the  workers  took  possession  of  the  factories  which  they 
attempted  to  run  for  their  own  benefit.     It  should  be  noted 
that  they  realised  from  the  very  beginning  that  this  policy 
could  not  be  carried  through  without  the  assistance  of  the 
technical  staff  who  were,  therefore,  impressed  into  the  employ- 
ment of  the  new  reyime.     Equally  sound  arrangements  were 
not  made  for  the  supply  of  raw  materials  and  on  the  com- 
mercial side,  so  that  in  spite  of  the  good  conduct  of  the  workers 
and  the  strict  discipline  that  was  imposed,  the  experiment 
failed  as  the  output  gradually  ceased.     It  may  be  added  that 
had  it  not  failed  in  this  way  it  would  have  failed  in  another, 
as  no  wages  were  forthcoming  on  pay-day.     This  little  trial 
trip  in  management  has,  we  hope,  taught  the  workers  that 
there  is  more  in  their  employers'  duties  than  they  have  hitherto 
believed.     At  the  same  time  it  has  taught  the  employers  that 
the  demands  of  the  men  are  not  solely  made  in  a  revolutionary 
spirit,  but  with  the  desire  to  improve  what  in  Italy  is  a  harder 
lot  than  in  many  other  countries.     We  are  glad  to  see  that  the 
outcome  of  this  interesting  experiment  is  to  be  the  formation 
by  law  of  a  joint  body  of  employers  and  employed  on  the  lines  of 
the  Whitley  Councils,  wherein  both  sides  can  meet  in  amicable 
discussion,   though  unfortunately  the    preliminary    meetings 
held  with  a  view  to  forming  these  bodies  were  not  carried  on 
without  the  occurrence  of  misunderstandings.     This  is  a  pity 
considering  the  essential  soundness  of  the  idea. 


ning  it  has  developed  into  an  efficient  organisation,  and  as  its 
work  is  of  first  class  importance  from  the  industrial  and  econ- 
omic points  of  view,  it  deserves  the  whole-hearted  sympathy 
and  support  of  manufacturers  as  well  as  of  the  general  public. 
Among  other  interesting  contributions  to  the  Conference  were 
Dr.  J.  C.  Bridge's  Paper  on  "  First  Aids  in  the  Factory  and 
AVorkshop,"  "  Safety  First "  at  the  B.T.-H.  Company's 
works  by  Mr.  Geo.  Ralph  and  Mr.  E.  Hoult's  Paper  on  the 
organisation  of  a  Works  Council  in  connection  with  "  Safety 
First."  Mr.  Leox  Gaster  also  put  in  a  plea  for  general 
regulations  under  the  Factory  Acts  to  provide  for  the  ade- 
quate lighting  of  factories. 


Provincial  Electric  Supply  Committee. 

The  work  accomplished  by  the  Provincial  Electric  Supply 
Committee  shows  the  utility  of  an  organisation  for  protecting 
the  interests  of  electricity  supply  companies.  The  war  had  a 
deleterious  effect  upon  some  of  the  smaller  privately  owned 
electricity  undertakings,  and  it  was  felt  that  only  by  combined 
effort  could  anything  be  done  towards  obtaining  modifications 
of  the  legislative  proposals  or  departmental  regulations.  So 
satisfied  were  the  members  with  the  rosidt  of  the  activities  of 
the  Committee  that  it  was  re-elected  en  bloc.  Naturally,  the 
Electricity  (Supply)  Act  and  the  organisation  of  the  National 
Joint  Industrial  Council  occupied  a  good  deal  of  the  time  and 
attention  of  the  Executive  ;  and  it  is  satisfactory  to  learn 
that  the  Joint  Council  is  now  in  full  working  order  and  that 
it  j)romises  to  fulfil  the  objects  for  which  it  was  formed.  We 
agree  with  the  chairman,  Sir  Harry  Kenwick,  that  at  present 
salvation  lies  in  a  "  closer  union  and  better  understanding 
between  masters  and  men  and  the  entire  elimination  of  the 
jwlitician  and  Government  interference." 


Safety  [and  Sense. 

The  constant  neglect  of  workers  for  their  own  safety,  even 
when  almost  every  precaution  that  the   wit   of  the   Home 
Office  can  devise  has  been  taken,  is  well  brought  out  in  the 
Annual  Report  of  H.M.  Electrical  Inspector  of  Factories,  an 
account  of  which  will  be  found  on  another  page  of  this  issue. 
In  one  case  a  more  than  usually  enterprising  specimen  of  the 
genus  boy  on  being  told  to  connect  up  a  200  volt  portable  driU 
climbed  a  ladder  on  to  the  switch  gallery,  got  over  a  rail  and 
entered  a  passage  way  of  E.H.T.  cells  protected  by  screens 
5  ft.  high.     He  then  proceeded  to  connect  the  lead  to  a  10,000 
volt  conductor.     It  is  only  right  to  add  that  he  was  not  killed 
and  that  it    was  probably    pre-ordained    that    he   was    not 
born  to  be  electrocuted.     Apart  from  incidents  of  this  kind, 
which   point  very  clearly  to   the  necessity,   not  only  for  a 
"safety   first"    but    a    "sense   first"    council,    Mr.    Ram's 
report  discloses  a  generally  satisfactory  state  of  things,  though 
there  are  still  examples  of  bad  and  dangerous  work,  notably 
in  generating  stations  and  sub-stations    belonging   to   supply 
authorities.     These  generally  consist   in  the   unnecessary   ex- 
posure of  live  parts  or  in  such  pieces  of  carelessness  as  the 
wrong  connection  of  fuse  boxes,  so  that  the  fuses  were  alive 
when  they  were  meant  to  be  dead.   The  need  for  the  greatest 
care  in  these  and  other  matters  relating  to  electrical  installa- 
tions is  emphasised  by  the  expansion  of  the  use  of  electricity 
in  factories  of  all  kinds.     This  will  result  in  more  and  more 
unskilled   labour    coming   into  touch   both  figuratively  and 
actually  with  electrical  apparatus.     It  is  therefore  of  great 
im])ortance  that  every  care  should  be  taken  to  make  it  safe 
and  to  ensure  as  Mr.  Ram  truly  remarks,  that  the  desire  for 
cheap  installations  is  not  met  by  eliminating  safeguards. 


Industrial  Accidents  and  Safety  First. 

I.\  a  Paper  read  by  Mr.  G.  BiOLLiiorsE,  I)e])uty  Insi)ector 
of  Factories,  at  the  recent  "  Safety  First  "  Conf'Tence,  it  was 
stated  that  there  were  1,384  fatal  industrial  a;-cidents  last 
year,  while  there  were  40,000  accidents  due  to  machinery 
and  84,000  to  other  causes.  These  are  startling  figures,  and  as 
very  many  of  the  accidents,  fatal  as  well  as  non-fatal,  are 
due  to  inadvertence.  carel(>ssness,  inattention  to  rules,  or  to 
lack  of  instruction  it  will  be  seen  that  there  is  great  loss  of 
life  in  this  country,  and  an  enormous  waste  of  tinu>  and  money, 
all  due  to  causes  which  might  be  prevented.  The  British 
Safety  First  Industrial  Association,  which  convened  the 
Conference,  is  therefore  carrying  out  a  useful  cam]>aign  of 
instruction  and  enlightenment  in  inquiring  into  the  causes 
of  accidents  and  tluir  ])revention.       From  a  modest  begin- 


A  Scientific  Index. 

It  is  over  20  years  ago  since  the  Royal  Society  suggested 
the  compilation  of  an  international  catalogue  of  all  works  on 
scientific  subjects  iniblished  during  the  present  century.  Such 
a  publication,  whose  preparation  went  on  steadily  until  the 
outbreak  of  tlu'  ^^  ar,  is  obviously  not  only  one  of  great  value 
but  requires  stupendous  and  meticuloiis  labour.  Its  com- 
pilation would  be  arduous  if  the  output  of  all  publications 
ceased  during  its  preparation,  but  the  difficulties  are  con- 
siderably increased  by  the  continuous  appearance  of  fresh 
works.  The  very  wise  i)rinciple  has  therefore  been  adopted 
of  arranging  for  each  country  to  prepare  its  own  list,  such 
preparation  being  followed  by  a  central  scrutiny  and  classifica- 
tion. The  war,  however,  put  great  difficulties  in  the  way  of 
continuing  this  work,  it  prevented  co-operation  and  caused  the 
loss  of  certain  information,  while  the  incr'\ised  cost  of  printing 
and  binding  havo  also  added  to  the  difficulties  of  producing 
what  is  naturally  a  subsidised  work.  It  is  to  be  hoi>ed, 
however,  that  the  discussions  which  took  place  at  Burlington 
House  last  week  will  enable  a  solution  of  all  these  difficulties 
to  be  fouiul  and  allow  these  labours,  which  are  of  such  great 
scientific  importance,  to  be  brought  to  a  successful  conclusion. 
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Absolute  Co-efficients  of  Diffuse  Illumination. 

Althol'gh  in  illununating  fugiii(;ering  the  intluence  of  tlie 
reflection  of  lights  from  surfaces,  walls,  ceilings,  &c.,  is  so 
familiar  it  is  surprising  that  conjparatively  little  is  known  about 
the  absolute  co-efficients  of  diffuse  reflection.  The  relative 
reflecting  power  of  surfaces  is  easily  ascertained,  although 
even  here  results  are  apt  to  be  upset  by  the  fact  that  materials 
exhibit  different  degrees  of  polish,  and  hence  the  comparison 
works  out  differently  at  different  angles,  but  the  absolute 
reflecting  power  of  diffusing  surfaces  is  rarely  determined,  and 
the  process  of  ascertaining  their  integral  effect  is  not  easy. 
The  classical  researches  of  Sumpner  many  years  ago  shed 
light  on  this  subject,  but  they  have  not  yet  been  much 
followed  up  by  other  observers.  We  notice  in  the  '"  General 
Electric  Review  (U.S.A.)  "  a  contribution  by  Mr.  F.  A.  Bexbow 
describing  a  method  based  on  the  use  of  the  integrating  spliere, 
sections  of  wiiich  are  cut  out  and  replaced  by  areas  coated 
with  the  niaterial  to  be  examined.  Assuming  that  such  a 
sphere  is  available  the  method  seems  simple,  as  it  does  not 
involve  knowledge  of  the  actual  candle-power  of  the  source, 
nor  of  the  constant  of  the  instrument,  but  only  that  these 
two  factors  remain  constant  during  the  experiment.  The 
procedure,  however,  appears  to  be  accurate  only  for  surfaces 
of  high  reflecting  power — at  least  above  50  per  cent.  The 
author  describes  a  test  on  magnesium  carbonate  for  which  he 
gives  the  apparently  high  value  of  97-4  per  cent.  It  appears 
that  this  figure  derives  some  support  from  other  tests,  but  it 
certainly  comes  as  a  surprise.  It  has  hitherto  been  generally 
assumed  that  the  diffuse  reflecting  power  of  the  "  whitest  " 
materials  obtainable  does  not  exceed  90  per  cent.,  and  we 
believe  that  Sumpner's  values  for  white  blotting  paper  and 
similar  materials  were  well  below  this  figure.  The  matter  is 
of  considerable  scientific  interest  and  has  so  great  a  practical 
bearing  that  we  should  like  to  see  confirmatory  tests. 


Education  and  Endowments. 

It  is  not  generally  realised  how  much  in  the  past  education 
has  relied  upon  private  generosity  for  its  sustenance.  Until 
comparatively  modern  times  little  or  no  assistance  for  this 
purpose  was  provided  front  the  taxes,  and  the  expenses  of  most 
higher  education  and  a  good  deal  of  that  of  the  more  ele- 
mentary kind  were  met  from  fees  and  the  pockets  of  enlightened 
donors.  Many  of  these  ancient  endowments  are  still  in  exis- 
tence, but  owing  to  the  depreciation  of  land  values  and  to  the 
large  increase  in  the  number  of  those  attending  the  univer- 
sities they  are  no  longer  adequate  for  the  purpose,  while 
the  heavy  exaction  that  is  made  by  the  State  and  local  authoii- 
ties  for  educational  jjurposes  has  caused  an  inability  to  pro- 
vide fresh  endowments,  so  that  education  is  becoming  more 
and  more  machine  made  and  less  and  less  a  matter  for  private 
interest.  There  are,  however,  ])leusing  exceptions  to  this 
lule  ;  among  the  latest  of  which  is  the  gift  by  Mr.  T.  D. 
Owen  of  the  sum  of  £10,000  for  the  endowment  of  a  chair 
of  Electrical  Engineering  and  Hydro-Electrics  at  the  Uni- 
versity College  of  North  Wales.  In  saying  that  this  sum  is 
not  enougli  for  the  purpose  we  have  no  wish  to  be  uno-enerous, 
but  merely  to  inform  other  rich  men  in  the  engineerino-  in- 
dustry that  here  is  an  example  worthy  of  being  followed. 
Another  thing !  We  hear  a  good  deal  about  co-operation 
nowadays ;  the  endowment  of  a  "  B.E.A.M.A."  chair  of 
electrical  engineering  at  the  University  of  London  would  bt> 
a  fitting  illustration  of  co-operation,  not  the  less  praiseworthv 
because  not  entirely  altruistic. 


in  the  atmosphere  permeating  them  is  a  fact  sufl&ciently  patent 
to  any  one  who  cares  to  think  about  it.  Not  onlv  i.s  the  use 
of  artificial  light  necessary  at  times  when  it  would  not  otherwise 
be  required,  but  expenditure  in  ensuring  the  preservation  and 
cleanliness  of  buildings  and  other  objects  exposed  to  this 
atmosphere  has  also  to  be  undertaken.  This  expenditure  is 
considerable  ;  and,  in  fact,  as  long  as  twenty  years  ago  Mr. 
RoLLO  Ru.s.SELL  estimated  that  the  annual  cost  to  Londoners 
for  this  reason  alone  was  £-5,000,000.  A  recent  inve.stigation 
undertaken  in  the  University  of  Pittsburg  on  this  subject 
shows  that  in  Pittsburg  the  loss  is  nearly  £2,000,OO^J,  or  about 
£5  per  annum  per  head  of  population.  On  the  same  ba.sis 
the  losses  in  London  at  the  present  time  would  be  £22,61 0.<XXJ, 
in  Glasgow  £3,920,000,  in  Manchester  £.3,570,000  and  in 
Sheffield  £2,270,000.  We  believe,  however,  that  Pittsburg  is 
an  exceptionally  dirty  town,  and  that  therefore,  with  the  ex- 
ception of  perhaps  Sheffield,  these  figures  are  exaggerated. 
They  are,  however,  sufficiently  startling  to  make  us  wonder 
whether  this  is  not  an  item  of  expenditure  which  could  not  be 
very  much  reduced  or  even  removed  altogether.  We  know  that 
such  a  state  of  affairs  could  be  very  much  improved,  and 
should  be  very  much  improved,  by  the  greater  use  of  electrical 
apparatus.  But  there  is  another  consideration  besides  money 
for,  as  Mr.  S.  L.  Pearce  pointed  out  in  the  evidence  which  he 
recently  gave  on  behalf  of  the  Institution  of  Electrical  En- 
gineers before  the  Departmental  Committee  on  Smoke  and 
Noxious  Vapour  Abatement,  "  it  should  be  recognised  that 
the  health  of  the  workers  is  becoming  more  than  ever  one  of 
the  chief  national  assets,  and  for  that  reason  only  the  improved 
conditions  resulting  from  the  more  general  application  of 
electricity  to  domestic  requirements  will  possess  immeasurable 
value." 


Another  Signalling  System. 

We  wonder  how  many  inventions  intended  to  give  the 
engine-driver  audible  or  visual  indication  in  the  locomotive 
cab  of  the  state  of  the  semaphore  signals  have  abode  their 
hour  or  two  and  gone  their  way.  We  ourselves  have  attended 
several  demonstrations  of  such  equipment  which,  to  us, 
appeared  to  operate  satisfactorily,  but  which  never  seems  to 
have  got  beyond  the  advanced  experimental  stage.  This,  in 
the  face  of  the  oft-repeated  recommendations  of  the  Board 
of  Trade  inspectors  and  of  the  desire  of  the  public  for  safer 
travelling,  seems  rather  curious.  Are  we  to  put  it  down  to 
the  conservatism  of  the  railway  authorities  or  tt  our  inabihty 
to  discover  the  "  snag  ""  which  prevented  its  successful  opera- 
tion. We  are  inclined  to  think  the  latter  supposition  correct. 
For  it  is  becoming  more  and  more  evident  that  the  presence 
of  the  electrical  press  is  not  desired  when  new  ajiparatus  is 
being  tested,  either  because  they  know  too  little  or  because 
they  know  too  much.  The  latest  example  of  this  policy  is  to 
be  found  in  the  demonstration  given  of  the  Regan  safety 
device  at  Fairlop  on  the  Great  Easiern  Railway,  in  which,  it 
being  an  electrical  systeni,  we  could  not  be  expected  to  be 
interested.  We  gather  from  the  notices  that  have  appeared 
that  the  apjiaratus  is  of  the  kind  with  which  many  such 
gatherings  have  made  us  familiar.  We  should  not  »Tonder  if 
it  suffers  the  same  fate  as  its  forbears. 


Electricity  and  Smoke  Abatement. 

That  there  must  be  a  loss  both  financially  and  hygienicallv 
ih  all  our  large  cities  owing  to  the  soot  and  smoke  suspended 


Women  in  the  Progress  Department- 

Among  the  questions  which  periodically  acitate  men's 
minds  is  that  of  the  proper  place  of  women  in  the  world  or  of 
that  particular  portion  of  the  world  with  which  they  are 
concerned.  On  the  other  hand,  this  is  a  question  with  which 
woman  does  not  concern  herself.  She  is  generally  quite 
certain  of    her  own  place  in  any  part  of  the  world — and  of 
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man's  too.  And  she  has  an  uncanny  way  of  being  right  more 
often  than  not.  Mr.  W.  J.  Hiscox  in  treating  of  the  place  of 
the  woman  in  the  progress  department  is  therefore  dealing 
with  a  dangerous  subject,  and  in  deciding  that  the  proper 
place  for  the  woman  in  the  progress  department  is  somewhere 
near  the  bottom  is  reaching  a  conclusion  which,  while  plea- 
santly definite,  may  also  be  entirely  wrong.  We  will  not 
follow  Mr.  Hiscox  through  his  arguments.  These  are  above 
suspicion,  but  we  would  point  out  that  in  employing  a  form  of 
extrapolation  in  his  consideration  of  this  question  he  is  leaving 
firm  ground.  Woman  has  done  some  extraordinary  things  in 
the  past,  and  she  will  do  some  extraordinary  things  in  the 
future.  She  has  already  started  a  large  factory  in  the 
Midlands  where  female  labour  is  to  be  employed  throughout, 
so  she  may  even  one  day  manage  a  progress  department. 


The   Electrification  of 
Railways. 

The  interim  report  of  the  Electrification  of  Railways  Ad- 
visory Committee,  appointed  by  the  Minister  of  Transport 
in  the  early  part  of  the  present  year,  possesses  the  negative 
virtue  of  going  straight  to  the  point,  even  though  it  is  encrusted 
with  a  good  deal  of  that  verbiage  which  is  so  dear  to  the 
official  mind.  The  point  to  which  it  takes  us  is,  however, 
not  very  far  along  the  road  to  that  real  standardisation  of 
systems  which  it  was  appointed  to  consider  In  effect  the 
Committee  recommend  that  the  future  standard  system  of 
working  the  electric  railways  of  this  country  shall  be  direct 
current  at  1,500  volts,  but  the  existing  600  and  1,200-volt 
railways  may  continue  in  use,  their  extension  being 
subject  to  the  approval  of  the  Ministry.  In  addition,  the 
use  of  750  volts  or  of  some  multiple  of  1,500  volts  may  be 
approved  ;  while  the  London,  Brighton  &  South  Coast  Rail- 
way is  to  be  permitted  to  continue  using  the  single-phase 
system,  at  any  rate  on  its  suburban  lines.  Both  overhead  and 
rail  collection  are  to  be  permitted  as  long  as  their  de.signs 
comply  with  the  recommendations  which  are  to  accompany  a 
second  report,  and  with  this  second  report  are  also  to  be  sub- 
n)itted  designs  for  rolling  stock  capable  of  operating  at  either 
750  or  1,500  volts,  and  on  either  the  overhead  or  rail  collec- 
tion systems.  Three-phase  generation  is  recommended,  the 
frequency  employed  being  that  approved  by  the  Electricity 
Commissioners  for  use  in  the  particular  district ;  and  no  loss 
of  efficiency  is  anticipated  by  using  frequencies  as  high  as  .50 
for  traction  purposes. 

An  Interesting  Decision. 

Considering  the  experience  which  has  been  obtained  with 
direct-current  railways  in  this  country  and  the  constitution 
of  the  Committee,  the  decision  to  adopt  this  system  is  not 
surprising.  On  the  other  hand,  in  deciding  to  adopt  a  standard 
})ressure  of  1,500  volts  most  of  the  members  of  the  Committee 
must  have  relii-d  more  upon  evidence  than  upon  experience, 
thougii  for  all  that  we  think  their  conclusion  i^  the  correct 
one  in  view  of  the  development  of  electiic  traction  which  is 
likely  to  take  ])lace  in  the  future.  Indeed,  the  centralised  policv 
which  such  n  recommendation  inaugurates,  might  have  been 
pushed  much  further.  For,  as  regards  a  real  .standardisation 
of  systems,  t]i(>  report  leaves  us  very  much  where  we  were. 
It  deals  with  standardisation  in  future,  hut  not  in  tlie  present, 
and  the  ])olicy  which  it  recommends  will  not  l>ring  about  tiiat 
end  wliicii  it  considers  so  desirable. 

Cl])inions  as  to  whether  this  lack  of  detiniteness  will  be 
harmful  to  the  future  of  electrification  on  lailwavs  in    this 


country  or  the  reverse,  will  depend  on  the  individual  view- 
that  may  be  held  on  through  running  and  interchangeability 
of  rolling  stock.  The  Committee  evidently  think  that  .such 
through  running  and  interchangeability  are  desirable,  for  they 
admit  that  their  decision  to  leave  the  Brighton  line  as  it  is 
will  be  an  obstacle  in  the  way  of  these  consummations.  On 
the  other  hand,  as  we  mention  above,  they  recommend 
the  adoption  of  voltage  little  used  in  this  country  as  standard^ 
and  do  not  press  that  existing  direct-current  railways  should 
be  altered  to  comply 'with  it.  Such  a  policy  i.^  likely  to  be 
of  little  assistance  to  standardisation. 

Lukewarm  Advocacy. 

We  are  therefore  led  to  the  conclusion  that  their  advocacy 
of  the  interchangeability  of  systems  and  of  the  need  for 
through  running  is  a  little  lukewarm  ;  and  it  is  not  really  sur- 
prising that  this  should  be  the  case.  In  a  popular  phrase^ 
"  certain  facts  emerge  "  from  our  lengthy  experience  of  rail- 
way operation.  They  include  the  necessity  for  standard 
running  and  loading  gauges,  the  provision  of  adequate  through 
running  facilities,  certaio  conventions  with  regard  to  signalling 
and  other  operating  traffic  and  administrative  regulations. 

The  only  one  of  these  that  need  be  considered  here  is  the 
provision  of  through  running  facilities.  It  is  obviously 
necessary  that  if  these  are  to  be  given  both  passenger  and 
goods  stock  must  be  capable  of  running  through,  but  it  is 
important  to  notice  that  even  with  steam  operation,  where 
no  such  difficulties  as  those  which  were  considered  arise,  there 
is  very  little  through  running  of  locomotives.  As  far  as 
main  line  passenger  and  goods  traffic  are  concerned,  the 
adoption  of  different  systems  of  electrification  on  different 
lines  will  not,  therefore,  introduce  any  more  complications 
into  the  working  of  through  traffic  than  exist  at  present, 
nor  if  a  standard  system  of  electrification  be  adopted  will 
these  conditions  be  much  simplified.  For  one  thing,  labour 
conditions  prevent  one  locomotive  proceeding  more  than  a 
certain  distance,  as  a  change  of  crews  does  not  seem  to  be 
an  acce])table  policy. 

Suburban  Traffic^ 
There  remains  the  question  of  through  running  of  suburban 
traffic.  This  takes  place  to  a  limited  extent  at  present,  but 
with  the  use  of  multiple  unit  stock  it  is  obvious  that  it  can 
only  be  extended  where  the  railways  concerned  use  the  same 
system.  Where  the  systems  are  not  the  same  it  is  equally 
obvious  that  through  running  is  impossible.  Nevertheless, 
this  imposes  no  great  disability  on  the  travelling  imblic,  aa 
suburban  traffic  mainly  radiates  in  different  directions  from 
the  centre  and  vice  verm  ;  and  there  is  very  little  movement 
either  circumferentually  or  tangentially.  Such  traffic  of 
the  latter  class  as  there  is  could,  it  is  true,  be  dealt  with  by 
through  trains  with  standardised  electrical  equipment,  but 
except  for  race,  football  and  other  favoured  traffic  it  would 
hardly  be  economicallv  sound  to  do  so.  In  our  o]iinion  the 
advantages  to  be  derived  from  standardisation  from  the  traffic 
jioint  of  view  are  rather  hypothetical  than  actual,  and  in 
thus  arguing  we  arrive  at  the  same  conclusions  as  the  Com- 
mittee, though  by  a  different  road. 

Extensions  and  Standardisation. 

The  need,  and  indeed  the  jiossibility.  for  standardisation 
recedes  still  further  into  the  background  when  we  consider 
the  extension  of  existing  lines.  Extension  on  any  other 
systenj  than  that  used  at  present  is  obviously  impossible, 
and  the  Connnittee's  recommendations  can  therefore  apply 
only  to  new  lines  or  to  those  where  for  some  reason  or  other 
it  is  found  desirable  to  change  from  low  to  high-tension  work- 
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ing.  Having  in  view  the  financial  situation  and  the  economical 
iinsoundness  of  carrying  out''  large  schemes  of  alteration, 
the  Committee  have  come  to  the  only  possible  conclusions, 
Ijut  once  again  they  have  hardly  advanced  the  cause  of  stan- 
dardisation. More  may,  however,  be  expected  from  their 
subsequent  report  when  questions  of  design  will  be  considered. 
Here  a  good  deal  of  useful  work  can  be  done  with  benefit 
to  manufacturers,  engineers,  railway  companies,  and  the 
general  public.  We  may  conclude  with  the  cynical  reflec- 
tion, that  though  the  Committee  consider  it  desirable  that  their 
decisions  on  certain  general  points  should  be  made  public  as 
soon  as  possible,  and  that  therefore  they  prepared  this  interim 
report,  the  same  view  was  apparently  not  held  by  the  Minister 
of  Transport,  as  the  report  is  dated  July  12, 1920,  and  was  only 
issued  last  week.  We  expect  this  sort  of  thing  from  some  of 
the  older  Government  departments,  but  we  understood  that 
the  Ministry  of  Transport  w^as  much  more  businesslike. 


Pessimism   in   Trade. 

The  series  of  reports  which  have  recently  emanated  from 
the  British  Trade  Commissioners  are  nearly  all  framed  in 
an  unjustifiably  severe  and  critical  style.  In  fact,  it  seems 
to  have  become  the  fashion  for  these  Government  officials 
to  blame  British  manufacturers  and  exporters  for  anything 
that  may  be  amiss  with  our  export  trade  or  for  any  failure 
to  recapture  at  once  our  pre-war  position  in  the  Colonial  and 
foreign  markets.  This  is  not  good  policy,  and  in  this  par- 
ticular matters  are  going  from  bad  to  worse.  For  while  the 
reports  on  the  Australian  and  New  Zealand  markets  were 
full  of  fault-finding  they  were  optimistic  compared  with 
that  produced  by  Mr.  W.  G.  Wickham  on  South  African 
trade  in  1919. 

A  Sweeping  Indictment. 

This  gentleman  sums  up  the  situation  in  the  following 
striking  terms  :  "  To  all  interested  in  British  manufacture, 
whether  as  importers,  agents  or  consumers,  it  has  been  a 
year  of  disappointment.  Every  forecast  has  been  upset, 
every  estimate  of  manufacturers  as  to  the  time  required 
for  re-equipping  and  reorgani.sing  works  has  been  wrong. 
The  South  African  market  at  the  end  of  1919,  as  at 
the  beginning,  was  waiting  for  the  British  goods  which  did 
not  arrive."  He  adds  that  British  manufacturers  are  said 
to  have  raised  prices  to  a  level  which  South  Africans  were 
unable  to  pay  and  they  have  charged  advances  upon  goods 
in  stock  ;  they  have  failed  to  reorganise  production  and 
distribution  ;  they  have  thrown  too  great  a  financial  burden 
upon  agents,  &c.,  with  the  result  that  "  British  trade  with 
South  Africa  has  gone  down,  and  American  trade-  has  gone 
up. 

This  is  all  very  disappointing,  but  the  whole  of  the  blame 
cannot  be  attributed  to  the  manufacturers.  The  report  is, 
already  to  a  certain  extent,  ancient  iistory,  and  it  must  in 
fairness  be  pointed  out  that  during  a  portion  of  the  period 
covered  by  it  British  factories  were  still  organised  for  the  pro- 
duction of  munitions,  and  for  the  remainder  of  the  year  the 
troublesome  process  of  reorganisation  on  a  peace  basis  was 
going  on.  In  addition,  the  difficulties  with  regard  to 
transport,  the  shorter  hours  and  higher  wages  of  workmen, 
the  heavy  hand  of  Government  control  and  many  other 
things,  which  are  apparently  unknown  to,  or  at  least  are 
unregarded  by,  Mr.  Wickham,  must  be  taken  into  account 
in  apportioning  the  blame  for  the  situation  to  which  he 
calls  attention.  It  cannot,  therefore,  be  said  that  last  year 
was  a  normal  year,  and  that  what  happened  therein  is,  there- 
fore, any  real  criterion  of  what  British  industry  can  do. 


Imports  in  1919. 
Turning  to  the  question  of  South  African  trade  in  more 
detail,  it  appears  that  the  value  of  the  British  goods  im- 
ported into  that  country  fell  by  4|  millions,  while  that  of 
American  goods  rose  by  nearly  .5  millions  above  the  highest 
aggregate  previously  recorded.  The  British  percentage 
of  4.5-46  of  the  total  goods  imported  compared  with  an 
average  for  the  previous  six  years  of  nearly  .56  per  cent., 
while  America's  percentage  reached  24-14  per  cent,  against 
13-87  in  1918,  and  9-52  in  1913.  On  the  other  hand,  Japan 
appears  to  have  lost  ground.  In  the  case  of  motor  cars, 
the  share  of  the  United  States  was  79  per  cent.,  and  of 
Canada  20  per  cent.  It  is  disturbing  to  note,  says  Mr. 
Wickham,  with  reference  to  electrical  goods,  that  orders 
for  insulated  cable,  far  from  being  confined  to  the  United 
Kingdom,  went  to  the  United  States  to  the  extent  of  22 
per  cent.,  and  that  Japan  took  a  further  9  per  cent.,  valued 
at  £24,000.  Even  so,  the  United  Kingdom  retained  hold 
of  this  trade  more  effectively  than  it  did  of  other  branches 
of  the  electrical  trade.  The  total  value  of  the  imports  of 
electrical  goods  (other  than  cables)  from  the  United  King- 
dom for  the  year  was  £279,000,  and  from  the  United  States 
£366,000.  In  regard  to  machinery  and  engineers'  supplies, 
there  was  increasing  competition  from  the  United  States  in 
many  lines,  such  as  boilers,  traction  engines,  &c.,  in  which 
previously  the  United  Kingdom  had  been  without  peer. 
The  total  value  of  the  articles  included  in  this  group  was 
£2,469,832,  and  of  this  America  was  responsible  for 
£1,071,914.  Though  Japanese  competition  is  not  so  wide- 
spread as  American,  it  must,  however,  be  taken  seriously 
by  British  manufacturers,  as  Japanese  goods  do,  and  will, 
find  a  market  at  a  price.  The  one  bright  point  in  the  report 
is  the  fact  that  the  trade  with  Canada  was  on  an  unpre- 
cedented scale,  imports  being  double  the  value  of  those  in 
any  previous  year,  or  slightly  ahead  of  Japan.  Imports 
from  Australia  were  also  of  greater  value  than  before,  and 
would  have  been  very  much  larger  if  freight  space  had  been 
available. 

A  Change  for  the  Better. 

It  is  not  long  since  both  official  and  unofficial  pronounce- 
ments of  this  kind  used  to  institute  invidious  comparison 
between  what  this  country  was  doing  and  the  operations 
along  the  same  lines  which  wer*'  being  carried  on  in  Germany. 
Such  a  course  was  easy,  for  it  is  never  difficult  to  prove  bv 
statistics  that  this  country  is  doing  worse  thai,  a  certain 
competitor  in  all  branches  of  trade,  and  even  than  all  com- 
petitors in  one  branch  of  trade.  Now  that  that  particular 
gambit  is  closed  the  official  variation  seems  to  be  to  decrv 
in  a  general  way  everything  that  our  traders  are  doing.  If 
Mr.  Wickham  is  typical  of  our  Trade  Commissioners,  these 
officials  seem  singularly  to  liave  failed  to  realise  what  the 
object  of  their  appointment  is,  viz.,  the  assistance  of  British 
trade.  He  complains  of  "  that  national  self-depreciation 
which  is  so  peculiar  tc  Britishers  and  so  irritating  as  a 
handicap  to  those  who  try  to  push  the  sale  of  British  pro- 
ducts overseas."  Yet  it  can  hardly  be  said  that  he  is  free 
from  that  irritating  habit,  or  that  his  action  in  this  instance 
will  do  much  to  help  British  trade.  Nevertheless,  he 
deserves  our  thanks  for  drawing  attention  to  a  state  of 
things  which  should  obviously  be  altered  without  delay. 
What  we  should  now  like  to  know  is  how  that  alteration 
can  best  be  brought  about ;  perhaps  he  can  tell  us. 

It  is  only  fair  to  add  that  the  report  contains  a  good  deal 
of  useful  information  about  trade  conditions  in  South 
Africa,  animadverts  judiciously  on  the  necessity  of  quot- 
ing reasonable  prices  and  prompt  delivery,  and  on  the  need 
for  improved  methods  of  distribution  and  publicity. 
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The  Design  of  Intervalve  Transformers. 

Application  to   LoM^-Frequency   Aperiodic   Magnifiers. 

By  J.  K.  GATTERSON-SMITH. 

(^Concluded  from  p.  390,) 

Effect  of  Magnetising  Current.  It  is  evident  that  the  anode  current  attains  crest  value  when 

S  Unless  the  reactance  of  the  primary  winding  is  indefinitely  *^^  anode  voltage  has  fallen  to  F„,,.  cos  9  and  the  grid  voltage 

large  a  magnetising  current  will  flow  and  cause  a  change  in  ""^  f-'mnx.  '^os  y^- 
the  phase  of  the  anode  current.     The  circuit  conditions  are 


made  simpler  to  follow  if  the  windings  shown  in  Fig.  11  are 


r 


Equation  (1)  now  takes  the  form 

Imnx.  =h  •  ^max.   COS  Xf  —  lc^.   F,n>x.   COS  O, 

where  Fnmx.  =Z  .  I 

on  multiplying  through  by  "  r  "  and  re-arranging, 


T" 


Y=r 


He 


Z  COS  xp 

y-+Z  COS' 


(7) 


(8) 


II 


K' 


Fig.  11. — Primary  and  Secondary  Circuits. 


I 


tfu\ 


'^9J^2 


Anode  Volts  -  V 


y  Anode  Current  - 1 
Grid  Voltage  -  f 


Fig.  12. — Equivalent  Circuit. 


replaced  by  their  equivalent  circuit  as  in  Fig.  12,  where  the 
alternating  anode  voltage  F  supplies 
(a)  the  load  current  component,  i^,  in  the  equivalent  resist- 
ance B,a  .  —  and 


Fig.  14 — Grij  Voltage  Phase. 

The  phase  relations  are  shown  in  Fig.  14,  and  are 
/'  =  /mav   .  sin  d. 


F 


F. 


.  sin(0-f9), 
sin  (6  + V^), 


from  which  it  follows  that  the  i^rid  voltage  v'  is  at  minimum 


(6)  the  magnetising  current  component,  v,  in   the  parallel      value  when 
path  of  reactance  oiL. 
The  anode  current  is  the  resultant  of  ixc,  which   is  in-phase 
with  F  and  v,  which  lags  \  period  to  F,  consequently 


1^ 


•=tan~^(  r^+  cos  9 


lagging  by  the  angle  9.  as  shown  in  the  vector  diagram  (b), 
Fig.  13. 


and  calling  this  value  ^^  gives  ^=(90— S^). 

Equation  (8)  may  now  be  completed  by  substituting  for 
COS  ^,  and  cos  9,  which  gives  the  step-up  per  stage 

^1  r 


Y= 


I 


V 


v^ 


\Mag. 


5  Flux 


'JJ^T'.V 


V. 

*t/    i 

C 

/    v-i 

* 

t' 

v 

n/'+G^V+aIJ, 


(9) 


Examination  of  this  expression  reveals  the  following  : — 
(i.)  coL  must  have  a  large  value, 
(ii.)  the  step-up  is  not  a  simple  function  of  the  ratio  r, 
(iii.)  the  ratio  r  has  a  rather  critical  value. 
Making  use  of  equation  (9)  the  graphs  of  Fig.  l.j  have  been 


(A)  Ideal. 
Transformer. 


Fig.   13. 


(B)  Real. 
Transformer. 


Ignoring  copper  losses  and  iron  losses  and  voltage  droj) 
due  to  magnetic  leakage,  the  following  hold  for  the  parallel 
circuits' — 


(a) 


VX^=F  (anode  alt.  P.O.) 
VXwL=F 


Z=l^ 


cos  9  = 


1 . . .  ujL  -  oc 

2...    '    =  50.000 

3...    •    =  20.000 

4...    "    =  f 0.000 

& 


A:,  =  300x10 


30x10 
1  xlO' 


-6 


R. 


+ 


KoiL) 


5  .    10    , 

Transformation  Rat/O. 


IS 


Fig.  15. — Influexce  of  Reaitance  rroN  t^iEr-iP. 
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plotted    to   show    tlie   stop-up   jxt   stage   for   valves   having 
/.-,     300x10 ■^  A;2=-3()x  lO'"  ancH.,     1  x  lO'"  anipcre/volt. 
These'  graphs  are  envek)ped  by  that  for  infinite  reactance 

((i)L=rc)    in    which    circuinstiuiccs     Z~^  .,-,  cos©=10    and 


COS  y)^  l-O. 

The  cnrst  vuhic  of  this  curve  occurs  when 


\k^/{> 


and  then  (Mjuation  ('.))  Ix'comes 


Y        —  1 

■'■  erpst  —  •> 


-      k. 


10) 


:ii 


which,  of  course,  is  identical   with  equation  (G)  obtained  for 
the  ■'  Ideal  "  transformer. 

This  theoretical  upper  limit  to  tiie  magnification  is  approached 
when  the  primary  has  a  reasonably  large  inductance,  and  then 
equation  (10)  will  be  found  very  useful  for  estimating  the 
probable  magnification  of  a  given  })iece  of  apparatus,  without 
recourse  to  th(^  more  cumbersoiiu'  expression  (12)  in  the  next 
section.  These  last  two  equations  (10  and  11)  show  that  any 
increases  in  k.^  is  followed  by  a  .serious  reduction  in  the  magnifica- 
tion, other  things  being  unaltered.  This  is  not  altogether 
obvious  from  the  equations,  but  is  quite  clear  when  their  graphs 
arc  j)lotted  as  in  Fig.  15,  where  various  values  of  k.2  have  been 


0  10  Z'O  3'0  4'OxlO^ 

0/7/77.5. 

Fifi.    10.— Influence  of  k^  and  kj  veox  Step-up   per   Stack    and 
Transformation  Ratio. 

taken  for  k^  constant  at  300  10' «  ampere/volt.  The  abscissa 
scale  in  Rg  ohms  shows  the  influence  of  k.^  and  the  radial 
broken  line  the  transformation  ratio  r. 

It  is  most  in.structive  to  compare  Figs.  15  and  16. 

Step-up  for  any  Value  of  Reactance. 
For  any  ])ractical  value  of  the  reactance,  which  it  is  proposed 
to  adoi)t  in  the  primary  winding  of  the  transformer,  the  maxi- 
mum step-up  per  stage  may  be  obtained  from  equation  (9)  bv 

])utting   -—  =0  which  sliows  the  Y        occurs  when 

^-^ihR,r+(^ (12) 

Application  to  Transformer  Design. 
A   suitable   intervalve   transformer   is   required   for   valves 
having  /.:, ,  t,,  and  l-.j  equal  to  250,  25  and  0-3  x  10  <»  respectively, 
(a)   Upper  limit.     Infinite  reactance. 

K(piations   (10)   and   (11)   give   r=  v'25x3^  =  9-l 

250 
and  th(>n  Fc,.,„  =  J  x  9-1  x    '  -  -45-5  per  stage 
25 

(l>)  Trying  a  reactance  of  50,000  olims. 

Equations  (12)  and  (9)  give  r- V7(K)0T445()=10-3 
and  y,„„,.=42-5  which  is  93  per  cent,  of  r<,,e„. 


Thus  a  suitable  transformer  would  be  one  havin^  a  total 
])rimary  reactance  of  50,(XXj  ohms,  and  a  transformation  ratio 
of  1  to  10.  The  question  as  to  whether  this  is  a  jtractical 
proposition  depends  ui)on  whether  trouble  from  capacity  in  the 
win<lings  is  likely  to  arise.  Such  capacity  making  the  circuit 
liable  to  resonate  at  the  frequency  of  the  currents  being  magni- 
fied and  causing  the  .system  either  to  operate  as  a  tuned  circuit 
or  possibly  to  set  up  '"  howling  "  in  the  telephones.  There  are 
methods  available  for  sup[)ressing  this  troublesome  defect 
when  it  arises  ;  but  si)ace  will  not  j>ermit  a  discu.ssion  of  these 
in  the  present  article. 

The  Magnetic  Circuit. 

A  little  consideration  of  the  conditions  described  indicates 
that  resistance  drop  in  the  windings  is  objectionable  ;  but  even 
with  No.  47  S.W.G.  copper  wire  the  dro[)  from  this  cause  is 
negligible  as  also  is  the  magnetic  leakage  drop. 

The  requirement  of  a  large  reactance  makes  it  advi.sable 
to  adopt  a  closed  iron  magnetic  circuit  with  a  relatively  high 
inductance  per  turn  in  order  to  minimise  the  capacity  of  the 
winding  ;  thus  a  large  section  of  iron  should  be  used,  and  at  the 
same  time  as  short  a  mean  magnetic  path  as  possible. 

The  type  of  transformer  core  most  nearly  satisfying  this 
is  the  ordinary  "  shell  "   core,  either  in  the  form  shown  in 


^■^' 

y 

L 

V 

A 

y 

y 

i 
D 

^ 

— 

B  - 

X 

i 

Fio.   17. — Laminated  Core  Shell  Type. 

Fig.  IT  composed  of  extra  thin  gauge  transformer  .steel  stamp- 
ings, or  in  the  form  shown  in  Fig.  17,  eonaposed  of  steel  wire 
completely  enclosing  the  coils.  The  former  has  the  advantage 
of  simpler  construction,  but  the  latter  gives  a  minimum  external 
magnetic  field. 

Experience  shows  that  for  small  gauge  wires  the  coils  should 
be  of  circular  form,  more  especially  if  high-speed  automatic 
winding  machines  are  employed  for  their  manufacture. 

For  these  reasons  the  proportions  of  the  cores  should  approxi- 
mate to  .4=JS  =  2)  =  Z,.  It  is  often  better  to  make  .■1='0-5Z) 
and  B=\\  to  37)  in  order  to  increase  the  iron  section  and  keep 
down  the  turns,  and  at  the  same  tinu^  give  a  more  convenient 
shape. 

Calculation  of  Inductance  and  Dimension;*. 

The  magnetising  current  taken  by  the  prinuiry  winding  is 
exceedingly  snuill  ;  r.f/..  with  (f)L  equal  to  0-05  \  10*  ohms,  the 
magnetising  current  is  only  20  micro-amperes  |)er  volt.  Hence 
in  spite  of  the  large  number  of  turns  lUHnled  the  magneti>ing 
force  (//)  is  so  low  that  the  effective  permeability  is  only  about 
200  or  300.* 

The  inductance  of  the  windings  is  obtaintni  from 

B=f,.H 

4,-T    '//  X  turiis  in  winding 

10  "     length  of  iron  path 

O  =  5  X  iron  section 

/.=  (^x  turns -^'//  .  10* 

iron  section    ,  ,.,    ,,.-0,  -iqv 

, //  . .  (turns)- .  10  '^henries  (13) 

''     iron  length 

where  fi  may  be  taken  as  approximately  2.")()  for  lap-jointed 
0-25  mm.  transformer  steel. 

~  *  See  A.  raini>l>ell.  "  Proo."  IMiv.-^iial  Society.  !!>::<'.  "On  tho  Majz- 
netio  Proivrtie.-!  of  Silicon  Iron  in  Alt<-rnatin>r  .Ma.mietic  Fiekls  of  Lo.v 
Values." 
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That  the  flux  density  is  extremely  small  will  be  seen  from  the 
following  example  : — 

An  iron  core  is  wound  for  r'>L  =  0-05x  10**  ohms  at  800  cycles 
per  second.  The  core  has  a  cross  section  of  2-0  sq.  cms.  and  a 
mean  magnetic  ])ath  of  10  cms.  The  inductance  at  800  cycles 
is  10  henries,  and  the  inductance  ])('r  1.000  turns  is  from 
equation  (13),  thus 

^^    '-''■■     ^   .  (1000)-  .  10-8  =0G3  henry, 


2.50 


1,000  X 


^i 


:  4,000  turns. 


10  10 

and  the  primary  winding  must  havt 

IjT 
■63 
The  E.M.F.  of  the  winding  is  given  by 

£=4-44x/  .  O  .  turns  .  lO'^  volt, 

from  which  (I)  =  0-0070  line,  and  5  =  0-003.5  line/square  centi- 
metre per  millivolt  across  the  primary  winding. 

At  such  low  densities  the  iron  losses  do  not  appear  to  in- 
fluence the  design  to  any  appreciable  extent. 

Core  Dimensions. 
The  leading  dimensions  of  the  core,  A,  B,  D  and  Ij  may  be 
decided  upon   by  trial,   or   they  may   be   calcidated   by  the 
expressions  : — * 
Type  Fig.  Ifi. 

niV  xniA 


A  .B  .  D  .  L.  =045  X 
Type  Fig.  10. 

yl.  5.  7)2  =  0-57  X 

•  where 


fxfiXfrX    A.5„„„ 

niV  xmA 


(14) 


(1.5) 


txfiXfcX  A  .  J5,„nx.  •    •    •     • 
;/*F  =  alternating  millivolts  on  primary, 
j/y-^  =  mdli-amperes  total  ])rimary  current, 
/  =  cycles  per  second, 
/i=iron  space-factor  ;  70  to  90  per  cent. 
/e=cop])er  space-factor  ;   15  to  25  per  cent. 
A  =  primary  winding  current  density  in  amperes/ 
s(piar(>  millinu;ters  0-1  to  0-5. 
7^,,,,,^   ^llux  density  ;   1  to  lOx  10"^  lines  per  sq.  cm. 

Calculation  of  an  Intervalve  Transformer. 

Sf)ecification    A. —  Type    Fig.    18   for   5    micro-volt-anipere. 
Primary  for  5  millivolts  at  800  cycles  to  carry  1     milliampere 


Fui.    18. — WntK  Cork 
Sinci.L  TvpK. 


Fii;.    1!).— Oi'Ti-iNi:.   KKi)l(  kd 

T(1    5    SCAI.K. 


steady  aiu)de  curnMit  with  a  react;- nee  of  .50.000  ohms,  i.e., 
10  himries  inductance.  Adopting  a  wire  of  larger  size  than 
47  S.W.C.d.s.c.  copper,  ajid  assuming  space  factors  of  70  per 

♦For   (l(>rivii.1  ion   srv   "Simple   TrinisforiiuM-    lM>nmila-.""    Tiik    Ki.ec- 
TiU(i.\N,  Vol.  1.XX.  p.  6-11  .livmiarv  :?nl.  MM:?. 


cent,  for  the  core,  and  20  per  cent,  for  the  windings  with 
densities  at  0-5  ampere  square  millimetres,  and  4-0  line/square 
centimetre  equation  (15)  gives  A  .  B  .  D-  =  \27,  and  choosing 
A  =  0.5D  and  5  =  2iZ)  or  112)^  =  12-7.  then  Z)=l-8,  ^1  =  0-9 
and  5=4-5  cms. 

This  allows  an  iron  section  of  1-8  sq.  cms.  with  a  mean 
magnetic  path  of  13  cms.  If  /<  =  2.50,  equation  (13)  gives 
0-43  henries^per  1,000  turns,  and  therefore  10  henries  will  need 

1,000  V -^  =4,700  turns. 

Specification  B. — Type  Fig.  17  for  a  three-stage  valve 
magnifier.  The  primary  to  have  an  inductance  of  10  henries, 
and  the  transformation  ratio  to  be  1  to  5,  using  47  S.W.S.,  d.s.c. 
co])])er  w^ire.  Assuming  the  proportions  to  be  A  =  0-Q1D  and 
5  =  2-07)  or  A  .  B  .  7)'  =  1-347)^  =  6-7  from  similar  constants  to 
those  used  for  Specification  A  gives  :  7)=  1-5  cm.,  ^  =  1-0  cm., 
and  5  =  3-0  cms.,  allowing  an  iron  section  of  1-3  sq.  cm.  and 
1 0  cms.  mean  length  of  iron. 

For  this  core  the  inductance  is  0-4  henry  per  1,000  turns,  and 
consequently  the  jjrimary  must  be  wound  with  5,000  turns, 
and  the  secondary  with  2-5,000  turns. 

An  outline  of  this  transformer  is  shown  in  Fig.  19  where  the 
coil  and  core  is  seen  to  be  fitted  inside  a  1|  in.  copper  barrel 
container  as  a  screen.  An  ebonite  top  is  shown  with  four 
terminal  stalks  for  soldered  connections  ;  for  laboratory 
purposes  terminals  are  more  convenient.  An  earthing  terminal 
connected  to  the  iron  core,  and  to  the  case  is  desirable. 

Auto-Transformers. 

When  the  ratio  r  is  less  than  3  or  4,  it  may  prove  advantage- 
ous to  adoj)t  an  auto-transformer  in  place  of  the  two-winding 
transformers  previously  described.  The  product  A  .  B  .  D  .  L 
in  Fig.  16  or  ^  .  5  .  D'^  in  Fig.  17  for  an  auto-transformer  is 

reduced  to  (1 —  ),  i.e.,  to  50  per   cent.,  when   r  is   2   or   to 


Fin.  20.— iNTKiaALVR  Axtto-Transfohmkr. 


33  per  cent,  when  r  is  1-5,  which  means  either  a  smaller  trans- 
former or  a  larger  inductance  for  the  given  winding  space. 

The  circuits  for  an 
(7       I  intervalve  auto- 

transformer  are 
shown  in  Fig.  20, 
—  where  C  represents  a 
blocking  condenser, 
and  Rf,  the  grid-leak 
necessary  to  keep 
the  grid- voltage  at  its 
correct  mean  value. 
From  0-01  to  0-05 
micro-farad  is  gener- 
ally suitable  for  the  blocking  condenser  and  tl)e  leak  may  be 
the  usual  1  or  5  megohms.  In  carrying  out  cahulations  it  is 
necessary  to  remember  that  with  tlie  grid-h^ik  in  circuit  the 
value  of  fl,  iis(<d  is  less  than  1//.-.^. 

Tklkphon-e  Transformers. 
.\n  ;irriiiigeii>ent  similar  to  tli(>  above  may  b(>  ns(>d  for  the 
final  stage  ol  a  magnifier  in  some  circumstances  ;    for  instance 
if    the     magnifier    o|)erat(>s    telephones    a    step-down     auto- 
trans-former     with      hhx'king      condensers     may      be     cm- 

])loyed  connected  as 
shown  in  Fig.  21, 
where  the  last  stage 
only  is  indicated. 

If  the  in\pedanoe 
of  the  telephone  is 
known,  the  design 
of  the  tele]>hoiu^ 
transformer  n\ay  be 
carried  out  by  the 
method  given  for  in- 
tervalve transform- 
ers ;  this  is.  however, 
b(>yojid  the  scope  of 
the  present  article. 
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Alternating-Current   Track     CircuitinnJ. 


liy    L.  II.    I'KI  KU. 


'I'lic  .ii»[»uriitiis  foniiiiiji  ii  tr<u;k  circuit  may  be  consiilcrcd  as  coin- 
prisiii^'  a  transforjiior  or  otlior  itiothod  of  .supply,  a  re^ulaliiif,'  device 
for  iidju.stiuj,'  the  su|)ply  ami  a  relay,  in  which  much  of  the  jjower 
rc(| wired  for  operati(Jn  jnay  be  supplied  locally  and  only  a  small 
poitioii  from  the  track  circuit.  These  are  known  as  "  two-element  " 
relays,  as  distinct  from  "  sinjilc!  element  "  relays  in  which  the  whole 
of  the  power  re(|uired  to  operate  the  relay  is  taken  fiojii  the  tiack 
circuit.  The  sin^de-elejuent  relay  lias  the  disadvantaj;e  of  heavy 
current  consumjition.  It  is  still  of  jjreat  value  for  short  track 
circuits,  but  the  two-elenuuit  relay  has  been  almost  universally  used 
for  medium  and  lowj:,  track  circuits. 

It  is  also  necessary  to  distinj^uish  between  these  two-element 
relays  desif^ned  to  operate  with  the  cuirents  in  the  two  elements 
in  ])hase  or  ISd  deg.  out  of  phase  with  one  another,  and  those  designed 
to  o|)erate  with  tlu;  currents  in  the  two  elements  in  "quadrature!." 
These  relays  are  hereafter  referred  to  as  "  in  pliase  "  and  "  quad- 
rature "  rehiys  resi)eetively. 

The  choice  of  relay,  impedance  bonds  and  metliod  of  feeding  the 
track  circuit  require  care.  For  tlu;  purpose  of  illustrating  the  good 
and  bad  combinations  of  relays  and  impedance  bonds,  tlie  author 
presents  in  the  original  Paper  a  series  of  vector  diagrams  drawn 
with  tlie  "in  phase"  and  "quadrature"  operating  values  of  the 
relays  used,  and  the  corrected  values  for  the  relays  o])erating  at 
the  phase  angles  omitted.  Two  types  of  imjiedance  bonds  are  also 
referred  to  :  the  ordimiry  form  of  bond  consisting  of  an  iron  core 
and  a  two-(;oil  winding,  and  the  resonated  impedance  bond  with 
an  additional  winding  and  condenser  to  increase  impedance.  "  Dis- 
tributed leak  '  methods  are  ado])ted  in  order  to  show  the  electrical 
state  of  each  track  circuit.  Vector  diagrajns  of  tracks  shunted  at  the 
transformer  end  of  the  track  are  drawn  to  show  a  unity  power  factor 
shunt.  In  the  oi'iginal  Paper  the  author  analyses  several  cases  in 
order  to  justify  this  assuinption. 

Tests  ])ublished  by  Mr.  H.  McC'ready  in  the  United  States  give 
iin])edance  values  of  O-OOll  and  ()-(l()4  respectively.  With  a  contact 
resistance  of  ()-2  ohm  and  a  shunt  current  of  3  amperes,  a  powci'- 
factor  practically  \mity  would  result.  Diagrams  are  constructed  to 
show  a  thermal  resistance  between  transforjuer,  secondary  and  rails, 
so  adjusted  that  the  total  current  from  the  transformer  remains 
constant.  If  for  such  a  thermal  resistance  an  ordhuiry  resistance 
is  substituted  the  percentage  loss  of  the  transformer  voltage  becomes 
undidy  high.  Alternative  methods  of  preventing  the  increase  in 
current  when  the  track  is  shunted  include  the  use  of  a  constant 
current  transformer,  worked  well  below  the  "  knee  "  of  the  satura- 
tion curve  when  the  track  is  clear.  Feeding  the  track  circuit  with  a 
capacity  and  inductance  in  series  has  also  been  tried. 

liy  increasing  the  relay  impedance  we  can  greatly  improve  the 
shunt  values.  The  shunt  may  improve  the  operation  of  the  relay 
by  bringing  the  local  and  track  circuits  nearer  the  "  in  phase  "  con- 
ilition,  but  it  may  also  produce  an  opposite  effect.  Conditions 
which  are  good  when  one  track-rail  can  be  spared  for  signalling 
purposes,  only  answer  less  well  if  both  rails  arc  required  for  the  pro*^ 
pulsion  or  return  current.  These  and  other  examples  illustrate  the 
importance  of  selecting  the  ty[)e  of  relay  with  reference  to  the 
form  of  impedance  bond  used.  It  is  often  desirable  to  place  the 
track  relay  at  some  distance  from  the  end  of  the  track  circuit,  and 
in  order  to  economise  in  cable  a  relay  transfoi-mer  is  inserted.  This 
further  complicates  the  vector  diagram,  and  may  increase  ])hase 
disi)lacement  between  primary  and  secondary  voltages. 
Imi'rovement  in  Powkr  F.vctor. 

Several  methods  have  been  adopted  for  varying  the  jJower  factor 
of  the  relay  in  order  to  obtain  the  best  oj)era(ing  conditions.  Oiw 
of  these  u.sed  on  the  quadrature  i-elay  consists  in  adding  another 
winding  to  the  iron  core  on  which  the  track  winding  of  th(>  relay  is 
mounted,  and  coiniecting  this  additional  winding  to  a  small  capa 
city.  By  this  means  the  power  factor  of  the  track  wiudiny  can  Ix 
brought  up  to  "  unity." 

Another  method  of  obtaining  control  of  the  phase  angle  on  the 
relay  is  to  feed  the  track  cinniit  through  a  condenser  o'f  variable 
capacity,  or  to  use  a  ca])acity  and  imluctance  in  series,  the  two 
being  so  adjusted  that  the  current  supplv  to  the  track  may  be  given 
an  angle  of  "  lag  "  or  "  lead  "  as  desired'. 

Damage  from  presssure-rises  due  to  any  cause  is  protected  against 
by  the  use  of  safety  spark-ga,])s  across  the  condenser  terminals. 
By  adjusting  the  number  of  pi-imary  turns  in  relation  to  the  ca]>a- 
city,  the  voltage  across  the  condenser  can  be  maintained  at  a  jioint 
slightly  above  the  pressure  of  the  mains  while  the  track  is  "  clear." 

*  Abstract  of  a  I'apcr  read  before  the  Institution  of  Electrical  Ensi- 
neers.  ° 


be 


When  the  truck  i.s  "shunted,"  the  short-circuit  of  the  wcondarj' 
wiiHling  of  the  transformer  so  reduces  th<-  inductance  of  the  trariK- 
former  that  the  j)iv.ssure  of  the  riiuiuH  only  is  place<l  a^nwh  tln'  con- 
denser terminals.  This  results  in  u  decrease  of  the  current  j.aHwd 
l»y  the  condenser  .ind  a  corresponding  decreui-e  in  the  current  out- 
put to  the  track  (iii  the  secondary  side.  This  enables  a  higher  shunt 
value  to  be  obtained.  Xrjt  only  d(x-s  a  decrea.se  in  current  take 
l)lace,  but  a  change  in  the  jjhase  angle  of  the  current  al.-.o.  This 
.still  further  improves  the  shunt  value.  Tin's  nu-tlitKl  of  feeding  i.-, 
most  suitable  for  single-rail  track  circuit.s  fitted  with  quadrature 
relays. 

Another  meth(jd  of  altering  the  power  factor  of  the  relay  track 
element  to  suit  all  conditions  consists  in  introducing  a  capacity 
between  the  high  voltage  side  of  a  relay  transformer  an<I  tlie  relay 
track  element.  This,  however,  does  not  give  to  the  track  when 
"shunted,"  the  falling  current  out{)ut  which  can  be  obtained  by 
feeding  the  track  circuit  through  the  combinati<n  of  inductance  and 
ca])acity.     The  method  of  Fig.  1,  where  a  small  capacity  is  intro- 
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Fig.  1. — A.C.  Track  Circuit  with  Relay  Transformer  and  Condenser 
ij[  Series  with  Relay. 

tluced  between  the  secondary  of  the  relay  transformer  and  the  relay 
track  winding,  gives  similar  results  to  that  of  adding  a  conden.«;er 
winding  and  condenser  to  the  relay,  but  has  the  advantage  that  the 
relay  need  not  be  altered.  Hence  a  standard  design  of  relay  can 
be  used  with  or  without  the  relay  transformer,  and  with  either 
the  resonated  or  the  non-resonated  bond. 

Fig.  2  shows  the  arrangement  of  the  track  circuit,  the  figures  in 
circles  denoting  the  i)oints  at  which  the  following  readings  were 
taken. 

Amperes. 

()-.-)4 

1-20.1 

1-10") 

0-027 

0-44 

The  step-up  ratio  of  the  relay  transformer  in  this  case  waj;  44  to  1. 
the  capacity  inserted  between  the  relay  transformer  and  the  relay 
being  2  mfd.  The  rail  impedance  on  even  this  1,000  ft.  of  track 
accounts  for  a  27  deg.  lag  in  the  track  current.  The  relay  operating 
had  a  dilfercnce  of  74  deg.  in  the  phase  angle  between  local  and  track 
currents. 

DiKEl'T-l  IRRKNT  EFFEC  T. 

Where  alternating-current  track  circuits  are  installed  on  elec- 
tritied  roads  using  the  running  n.ils  for  the  jirojiulsion  return  cur- 
rent the  alternating-iurrent  ajijiaratus  should  not  be  atTeeted  by 
direct  current.  Where  single-rail  track  ci'Tuits  are  installed,  the 
return  traction  current  luvs  two  paths  back  to  the  power  station — 
/.('.,  on  the  continuous  return  rail  and  a  ])arallel  path  through  the 
relay  track-winding  and  back  to  the  continuous  return  rail.  The 
resi.stance  of  this  alternative  j)ath  must  limit  the  direct  current 
passing  through  the  relay  and  transformer  secoiulary  windings  to  a 
value  whiih  will  not  alTect  the  oj>eration  of  the  relay  or  transformer 
bv  saturation.  This  protection  may  also  be  obtained  by  placing 
small  impedance  coils  across  the  transformer  secondary  and  across 
the  relay,  these  coils  having  relatively  large  impedance  but  low 
ohmic  resistance.  In  double-rail  track  circuits  with  imjedance 
bonds  the  question  of  satmation  of  transformer  or  relay  does  not 
arise,  as  the  bonds  are  of  sufticiently  low  resistance  to  jireveut  any 
a{)preuable  dilYerence  in  potential  between  the  two  rails.  The 
bonds  themselves,  lu)wever.  are  in  the  direct-current  return  path, 
and  their  ojH'ration  must  not  be  alTected  by  any  ordinary  variations 
of  the  return  traction  current. 

As  long  as  the  ret  urn  traction  current  is  equally  divided  between  the 
two  rails,  the  elleet  on  the  iron  of  the  bond  caused  by  the  ciirrtnt 
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from  one  rail  passing  round  one  half  of  the  bond  winding  will  be 
neutralised  by  the  current  from  the  other  rail  passing  round  the 
other  lialf  of  the  winding  in  an  opjjosing  direction.  Curves,  check 
rails,  and  variations  in  rail  section  or  material,  all  tend  to  cause  a 
difference  between  the  resistance  of  the  two  rails  forming  the  sec- 
tion, resulting  in  more  direct  current  traversing  one  half  of  the 
bond  winding  than  the  other.  Thus  the  iron  of  the  bond  may 
become  saturated  and  the  impedance  of  the  bond  to  the  signalling 
current  decreased.  To  prevent  saturation,  the  iron  circuit  of  the 
bond  is  cut  and  an  air-gap  of  variable  thickness  introduced.  This 
reduces  the  impcdaiu;e,  but,  provided  the  air-gap  is  of  the  correct 
length,  variations  in  impedance  with  lesser  unbalancing  currents 
will  be  small.  This  is  necessary,  as  any  variation  in  the  bond  im- 
pedance will  cause  variations  in  the  alternating  voltage  between 
the  two  tiack  rails. 


Fici.  2. — A.C  Track  Circuit  snowiNc;  PnASE  Anglk  at  Various  1'oixts 


Tlie  variation  in  impedance  due  to  direct-current  unbalancing 
of  the  bond  is  greater  with  the  non-resonated  tyi  e  than  with  the 
resonated.  In  the  non-resonated  bond  the  impedance  curves 
usually  show  a  high  peak,  which  falls  rapidly  as  the  imbalancing 
current  inci'eases.  This  peak  can  be  flattened  if  the  air-ga])  is 
increased,  but  the  resulting  low  ijiipedance  of  the  bond  prevents 
this  remedy  being  of  nmch  use. 

The  impedance  curves  of  a  bond  having  a  capacity  of  ITyi)  amperes 
(D.C. )  ]jer  rail  and  of  the  ordinary  non-resonated  type  are  shown  in 


shown  below  that  of  the  resonated  bond,  the  air-gap,  frequency 
and  other  conditions  of  the  test  being  the  same  in  each  ease.  In 
both  cases  the  D.C.  propulsion  return  current  in  the  two  rails  is 
assumed  eq  ual.  This  is  not  always  the  case,  and  the  bond  impedance 
varies  as  the  D.C.  unbalancing  current  changes.  The  variation  in 
impedance  for  diiferent  values  of  the  D.C.  unbalancing  current 
is  sliown  in  Fig.  5,  taken  from  the  same  resonated  bond  as  that 
shown  in  Fig.  4.  The  alternating-current  signalling  supply  was 
at  m  cycles,  and  the  bond  air-gap  0-06  in.  A  steady  "track  voltage 
of  2-0  was  maintained  across  the  bond  terminals.  The  power 
factor  of  the  bond  varies  with  the  D.C.  unbalancing  current.  If  the 
bond  is  situated  at  a  point  on  the  line  where  there  is  always  a  certain 
amount  of  unbalancing  current  present,  the  drop  in  impetlance 
can  be  overcome  by  altering  the  tapping  of  the  condenser  coil, 
thus  making  the  bond  have  a  leading  power  factor  when  no  unbal- 
ancing exists,  and  the  power  factor  then  becoming 
unity  when  the  pre-determined  unbalancing  current 
is  present.  The  variation  in  impedance  of  the  bond 
is  less  at  lower  frequencies,  and  at  25  oj  it  is 
possible  to  build  a  resonated  bond  having  less 
than  10  per  cent,  variation  in  impedance  between 
0  and  200  amperes  (D.C.)  unbalancing  current 
over  a  range  of  track  voltages  from  025  to  6  volts. 
Fig.  0  shows  the  impedance  curves  of  such  a  bond, 
the  solid  line  indicating  the  impedance  without  D.C. 
imbalancing  current,  and  the  dotted  line  the  imped- 
ance with  the  maxinuim  unbalancing  current. 

This  variation  in  impedance,  which,  gets  greater 
as  the  frequency  of  the  signalling  current  .sujiply  is 
increased,  ai)pears  to  be  due  to  the  increase  in  the 
watt  loss  in  the  lamhiated  core  of  the  bond.  It  is 
not  advisable  to  reduce  the  volume  of  the  iron  in 
the  bond  core.  Apart  from  the  lower  impedance  of 
a  bond  with  a  small  core,  the  watt  loss  which  occurs 
if  any  attemj^t  is  made  to  increase  the  flux 
density  in  the  core  makes  the  bond  inefficient ; 
also  the  variation  in  impedance,  particularly  in 
bonds  for  the  higher  frequencies,  gets  greater 
as  the  core  is  nuide  smaller.  The  normal  working  flux-density 
of  these  bomls  is  very  small,  being  about  500  to  GOO  lines  per  f-quare 
inch.  It  is  only  by  working  at  such  low  dcjisities  that  the  bond 
losses   on   the   alternating- current   side   can    be   kept   small.     The 
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Fig.  .'}.     The  tests  were  made  w\  50  cycles.     With  the  0-(l(>  in.  iiir- 

gaj)  the  ijnpedance  only  rises  slightly  over  a  wide  range  of  (rack 

voltage.     The    curves    plotted  above  the  impedanei"  curves  show 

the  very  low  ])ower  factor  of  the  ju)n-re.**onated  bond.     'J'l\(>  same 

bond  was  u.sed  to  obtain  the  tests  shown  in  Fig.  4.  (Ih>  i'on<l(>i\ser 

(M)il  now  bei:'g  connected  up  and  tlu<  number Of  turns  in  circuit     total  alternating-current  losses  for  a  bond  of  the  resonated  type 

in  the  coil  being  adjusted  to  giv<>  the  bond  nearly  unity  i)ower  factor,      shown  in  Fig.  5  would  be  near  0:?()4  watt  at  1  -0  volt,  risnig  to   1  -4 

The  air-ga])  was  kept  at  0-0(i  in.  throuuhout.     To  facilitate  a  com-      watts  at  2-(t  volts  across  the  track. 

parison,  the  impedance  curve  of  the  non-resoiuited  bond  has  been  Tlu>  keeping  of  these  alternatuig-cvnivnt   losses  low  is  i.f  great 
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ini|»ortiiii(;f,  particuliirly  in  the  resonated  ImjikI,  u.s  an  incrfUf-t  in 
lo.sscs  nu^ann  a  (lecrta.sc  in  the  impedance  <jf  the  htnd  and  an  in- 
crease in  tlie  nia^'neti.sinj,'  current.  Also,  if  the  nia{/neti.sin{,'  current 
in  incrca.se(l,  the  condenser  must  he  either  of  larger  capacity,  or 
worked  with  a  higher  voltage  acro.ss  its  terminals.  It  is  desirable 
to  limit  the  ratio  hetween  tlie  number  of  tunis  in  the  condenser 
coil  and  the  m  lin  coils  of  the  bond,  so  that  in  the  event  of  the  full 
track-transformer  fjccondary  voltage  being  impressed  on  the  bend, 
the  alternating  piyissurc  across  the  condenser  terminals  docs  not 
rise  above  ii  i)re(Ictermincd  ligure,  and  spark-gaps  <are  connected 
acro.ss  the  condenser  to  protect  against  any  momcntaiy  surges 
due  to  any  cause. 

The  necessity  for  using  a  large  (|uantity  of  iron  in  the  bond  only 
applies  in  the  case  of  D.C.  electriiied  loails  where  the  heavy  return 
traction  current  necessitates  the  bond  having  an  air-gap  to  avoid 
saturation. 
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1('„;.    5. CUKVKS    SHOWING    EfI'KCT    OF    !).(.'.     UNBALANCING    CURUENT 

ON    lllOSONATEl)    BoNI),    ImI'EDANCIC   AND    PoWEU   FaCTOR  AT   5l)  CYCLES. 

Capacity  of  Bonu  ToO  D.C.  Amteres  rer  Rail.     Air-gar  =00G  in. 
A.C.  Track  Volatge  =2  Volts. 

For  steam-roads  the  bonds  may  be  dispensed  with  entirely. 
Where  A.C.  is  used  for  traction  the  current  in  the  return  rails  is 
usually  small  and,  even  if  one  rail  cannot  be  given  up  entirely  for 
signalling  i)ur[)oses,  bonds  of  much  smaller  capacity  than  those 
necessary  to  carry  the  return  currents  usually  found  en  diiect- 
current  roads  can  be  used.  In  some  cases  the  air-gap  can  be  omittc  d 
and  a  closed  iron  circuit  u.sed.  This  results  in  a  snuxller  and  less 
costly  bond.  Wherever  possible,  bonds  are  placed  between  the 
track  rails  and  short  flexible  copjer  leads  aie  run  from  the  bond 
ternn'nals  to  the  track  rails.  If  the  bonds  cannot  be  placed  cen- 
trally between  the  track  rails  they  should  be  placed  one  on  each 
side  of  the  centre  line,  so  that  Ww  resistance  of  the  copper  leads 
may  be  the  same  for  each  half. 

The  utilisation  of  the  resonated  lioiul  as  a  means  of  improving  the 
phase  angle  between  the  eui'rent  in  the  track  relay  local  and  track 
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Fig.  G. — Curves  suowing  iMncnAMCK  wrrn  Zfro  and  with  2(W 
.\mi'i;ri;s  Unbalanced  Uirect-Currknt.  25  Cycles.  Resonated 
Bond. 

windings  is  importamt.  This  method  consists  in  varying  the  nunt- 
ber  of  turns  in  circuit  in  the  condenser  coil  of  the  bond  until  a 
tapping  is  found  which  gives  the  desired  result  on  the  relay.  This 
variation  of  the  condenser  circuit  varies  the  bcml  power-factor, 
and  in  some  eases  is  futile.  If,  however,  it  is  found  possible  to 
vary  the  condenser  in  such  a  way  that  both  the  voltage  across 
the  relay  track  winding  and  the  i)hasc  angle  between  tlie  relay 
local  and  track  currents  are  improved,  then  the  adjustment  is  a 
good  one,  and  improved  shmiting  of  the  track  and  possibly  a  reduc- 
tion in  the  track  feed  current  will  result.  To  obtain  the  best  results 
from  any  double-rail  track  circuit  with  imjicdance  bonds,  it  is 
necessary  to  make  adjustments  when  the  track  circuit  is  installed, 
and  under  the  normal  working  conditions  of  ballast  resistiuiee  and 


unbalancinj.'  current,  both  the  voltage  across  the  relay  and  the  j.bate 
angle  being  checked  while  the  adjustnunt  is  being  made. 

We  may  ikjw  consider  the  efTect  of  D.C.  en  the  relay.  Relays 
of  the  galvanometer,  vane  or  induetion-nctor  type  are  all  inununc 
from  operation  by  IJ.C,  and  the  only  efTeets  are  these  which  will 
cause  the  relay  to  drop — a  "  safe  "  failure,  but  one  which  must  \nt 
guarded  against  to  prevent  traffic  delays.  If  the  relay  is  of  the 
"  in  pi  ase  "  galvanometer  type  ccntaining  no  inm,  the  D.C.  effect 
is  not  marked  and  only  adversely  affects  the  relay  as  far  au  heating 
is  e:oncerned.  Excess  of  current  through  the  relay  track  winding 
may  damage  flexible  cejimeetions  to  the  moving  armatuie,  but 
otherwise  this  relay  may  be  eonsidereil  to  be  non-affeeted  by  direct 
current.  "  Quadrature  "  relays  contain  iron  in  .sonic  part  or 
another,  <inel,  if  u.se-d  for  single-rail  track  circuits  en  direct -current 
electrificel  roaels,  must  be  protecteel  again.st  saturation  from  elirtct 
current  passing  tlirough  the  parallel  path.  In  practice  the  relay  is 
protected  in  a  similar  way  to  the  track  transformer  by  keeping  the 
resistance  up  as  much  as  possible,  and  it  nuiy  also  have  an  air-gap 
in  its  iron  circuit  which  will  assist  in  this  protection. 

Direct  current  has  the  same  effect  on  t-his  tyjie  of  relay  as  on  the 
impedance  bond ;  that  is,  it  decreases  the  im[>edance.  Fig.  7 
shows  the  fall  in  impeelance  when  D.C.  is  sujK.*rimposed  on  a  two- 
element  vane  relay  working  on  A.C.  The  centre  curve  shows  the 
D.C.  ampere-turns,  anel  the  dotteel  curves  represent  the  A.C.  ani[x.Te- 
turns  aelded  anel  eleelucteel  from  the  D.C.  qurve.  The  steady  fall  in 
imi)edaiice  illustrates  the  necessity  of  protecting  the  relay  against 
such  elirect-current  interference.  The  A.C.  difference  in  ix)tentlal 
across  the  relay  track  wineling  to  give  sufficient  D.C.  ampere-turns 
to  put  the  relay  out  of  action  woulel  be  0 ■.").■>  volt.  When  installing 
this  relay  on  a  single-rail  track  circuit  it  would  be  necessary  to  adjust 
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Fig.  7. — Variation  in  A.C.   Relay  Imredance   with   Sitekimi'osed 
Direct  Current. 

the  resistance  of  the  parallel  piith  formed  by  the  transformer  second- 
ary, section  rail  and  relay,  so  that  this  voltage  woiUel  not  be  reached. 
The  alternative  methoel  of  protecting  relays  on  single-rail  track 
circuits  by  placing  an  impeelance  coil  as  a  shunt  across  the  relay 
has  the  elisadvantage  that  it  introduces  mx  aelditional  piece  of 
a])paratus  into  the  track  -ircuit.  This  i)iece  of  apparatus  having  a 
(liiToreut  power  factor  from  that  e)f  the  relay  may  adversely  atleet  the 
desired  pluise  relationship. 

No  mention  has  bee^i  maele  in  this  Paper  of  the  relays  ulojited 
for  track-circuiting  roaels  on  which  A.C.  traction  current  is  returned 
to  the  power  house  through  both  running  rails.  In  such  cases  it 
is  customary  to  aelopt  a  higher  freeiuency  for  the  signalling  current 
anel  to  use  a  relay  which  is  eletinitely  selective  aiul  is  not  ojierated 
by  the  lower-freriueney  traetiem  current.  Such  relays,  if  of  the 
two-element  type,  come  uneler  the  same  classification  as  that  applied 
to  all  other  two-elemeiLt  relays,  and  are  treated  in  the  same  way 
when  constructing  the  track-circuit  vector  diagrams. 

In  conclusion,  the  author  would  again  emphasise  the  necessity 
of  consiele^ring  the  apparatus  forming  an  alteniating-currcnt  track 
circuit  as  a  whole  and  its  ojXM-ation  uneler  the  varying  conelitions 
of  ballast  re^sistance,  traction  currtMit  anel  other  factoid  which 
differ  on  every  road.  The  large  number  of  alternating-current 
track  cire-uits  installeel  in  this  country  in  ree-ent  years  show  great 
imiirovemeuts  over  the  earlier  ones.  There  is  little  doubt  that  this 
progress  will  continue,  anel  that  the  very  satisfactory  results  already 
obtaininl  hi  operation  will  be  more  than  maintained. 
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The  Woman  in  the  Progress  Department. 


By   W.  J.  HISCOX. 


Much  has  been  written  of  tlie  a(la])tal)ility  of  the  woman  in  lousi- 
ness, and  her  war  reeoi'd,  in  the  (engineering  factory  at  all  ev(;nts, 
(rertainly  bears  out  all  that  h.as  been  said  in  this  connection  Some 
writers  have,  however,  gone  far  beyond  the  quality  of  adaptability, 
and  have  ojKMily  declared  that  the  woman  was  at  least  the  man's 
e(|ual  in  any  branch  of  industry  in  which  she  took  sufficient  interest. 
That  such  an  assertion  is  ridiculous  may  be  stated  without  in  the 
least  casting  any  I'cflection  u})on  the  caj)abilities  of  woman,  for  the 
duties  she  jjoi'foiined  in  the  engineering  factory  could  not  by  any 
stretch  of  imagination  be  classed  as  grade  1.  Moreover,  during  the 
period  in  which  her  industrial  activities  were  manifest,  the  demand 
for  jH-oduction  was  so  great,  and  the  insistence  on  sj^edy  delivery 
so  intense,  that  many  otherwise  potent  factors  were  but  lightly 
regarded,  and  as  a  consequence  the  standard  of  workmanshij)  was 
not  too  closely  criticised. 

Woman's  Limitations. 
In  the  workshop  the  woman  was  taught  a  specific  job,  which,  when 
learned  entailed  no  })ersonal  initiative,  and  which  exacted  no  respon- 
sibility, so  far  as  the  operator  was  concerned.  (She  worked  under 
male  instru(itors  and  under  male  su{X!rvision,  and  though  she  quickly 
learned  her  job,  and  afterwards  ])erformed  her  duties  quickly  and 
with  [)recision,  it  cannot  be  said  that  such  an  achievement  must  of 
necessity  give  her  the  right  to  dub  herself  "  engineer  "  or  even 
'*  mechanic."  In  the  ofKce,  too,  she  has  "  carried  on,"  and  that  is  as 
far  as  she  has  got,  for  certain  it  is  that  the  organisation  has  not 
advanced  as  a  direct  result  of  the  woman's  effort. 

It  is  obvious  that  the  inexperienced  woman  cannot  make  headway 
any  more  than  can  the  inexperienced  man,  and  yet  there  are  those  who 
assert  that  women  have  become  proficient  in  a  few  weeks  in  duties 
which  could  not  be  mastered  by  men  in  as  many  years.  They  say 
that  woman  has  revolutionised  the  engineering  industry,  but  a 
greater  fallacy  has  never  been  exposed,  for  in  this  industry  the 
woman,  on  her  own  initiative,  has  achieved  nothing.  Her  adapta- 
bility, exploited  by  experienced  man,  has  to  a  great  extent  changed 
the  outlook  of  the  industry,  and  as  time  goes  on  the  ex])erience  she 
gains  will  undoubtedly  enable  her  to  compete  against  the  man  with 
some  degree  of  success. 

Assuming  that  the  girl  has  the  same  opportunity  as  the  boy,  there 
is  no  reason  to  fear  that,  solely  on  account  of  sex,  she  will  fail,  even 
in  the  engineering  world.  Exce])t  in  certain  instances,  where  great 
])hysieal  strength  is  n^cjuired  (and  here  it  may  bo  observed  that  every 
man  is  not  competent  to  qualify)  the  girl  stands  as  good  a  chance  as 
the  boy  of  becoming  a  eoinjjctent  mechanic.  It  is,  however,  with 
the  woman's  aspirations  to  the  higher  administrative  ])osts  that  this 
article  is  concerned,  and,  bearing  in  mind  the  important  position  the 
])rogress  departnu^nt  enjoys  in  the  modern  factoiy  organisation,  it 
nuiy  ])erhaps  be  of  interest  to  consider  the  chances  of  the  woman  in 
a  department  where  initiative  is  ess(Mitial,  wherc  indi\idualitv 
counts,  and  where  variable  circumstances  and  fluctuating  conditions 
must  \)i'  catered  for. 

The  Woma:<'s  Present  Place. 
The  woman  already  has  her  place  in  the  [irogress  dejjartment,  but 
the  i)Ositi()n  she  (xu'upies  is  not  dissiii  i!  ir  to  the  ])<)sition  occupied 
by  her  sister  in  any  commercial  office.  She  is  there  in  a  subordinate 
capacity,  engaged  (\\clusively  in  matters  appertaining  to  routine, 
taking  charge  of  the  liling,  keeping  card  records,  marking  up  ciiart.s, 
and  th(>  like.  True,  th(>se  matters  are  of  some  im])()rtance,  seeing 
that  they  are  regarded  as  essential,  and  neatiK'ss  and  accuracy  ai-e 
factors  which  canuot  i)e  dispensed  with.  The  wonuvn  here  is  (when 
experienced)  (piite  com))etent.  and  i)eing  usually  more  ])ainstaking 
than  the  nuiti  (who  is  apt  to  consider  the  work  as  l)eneatii  his  dignity) 
she  MUiy  be  regarded  as  the  man's  s',iix>rior  upon  this  |)articular  class 
of  work,  and  is  as  a  consecpience  gieatl_\'  to  be  ;)referred. 

This  d()(>s  not.  however,  take  us  very  far,  f(»r  it  s|)eedily  iuHomes 
apparent  that  the  num.  considering  this  work  imworthy  of  hi-; 
attention,  is  prepared  to  give  th(>  wonum  a  clear  Held  whilst  /n  aims 
for  something  higher.  Thus  it  is  that  the  wonum,  although  vui- 
questionably  tlit"  victor,  uuist  nev(>rth(>less  ix-main  in  a  subordinate 
))osition.  acting  as  an  a.ssistant  to  the  lordly  male,  who  dominates 
the  organisation.  'Tis  said,  however,  that  experience  teaches 
wisdom,  and,  assuming  that  ex|)erience  is  supplemented  by  amltition 
and  conlidence,  there  is  no  reason  to  doubt  that  the  woman  will 
aspire  to  (he  higher  jjosition,  and.  ii  course  of  time,  by  merit  alone, 
succeed  in  disjilacing  one  of  lh(>  '"  superior  s(>x,"  and  take  his  ])laee 
in  the  seat,  of  authority,  in  so  far  as  tlie  clerical  side  is  eoiu-erned. 

The  ])rogress  organisation,  howeviM-,  is  not  entin>ly  clerical  : 
inde(<d,  the  clerical  side  is  sid)S(Mvient  to  the  technical  side,  and  so 
the  woman  will  lind  tliat.  although  she  has  succeetled  in  establishiu!.; 


her  right  to  a  higher  position,  she  is  still  under  the  direction  of  the 
real  progress  man.  He  is  the  ruling  spirit  of  the  organisation 
He  directs  and  controls,  and  the  clerical  side  must  l)ow^  to  his  wishes. 
The  records  and  the  charts  and  the  graphs  are  compiled  under  his 
direction,  for  his_own  use,  and  although  a  certain  amount  of  respon- 
sibility must  be  borne  by  the  one  suix^rvising  the  clerical  work,  that 
])erson  is  responsible  only  to  the  progress  man  concerned,  and  this 
certainly  does  not  mark  the  position  as  one  of  the  highest  imiiortance. 
The  Woman  as  Section  Leader. 
It  will  be  seen,  therefore,  that  the  position  to  aspire  to  is  that  of 
the  progress  section  leader,  and  the  question  \\hich  arises  is  \\ljether 
it  is  possible  for  the  woman  to  be  successful  in  this  direction.  It 
may  be  said  that  she  does  not  understand  the  true  meaning  of  pro- 
gress, nor  grasp  the  singificance  of  the  duties  involved,  but  the 
AVTiter's  experience  is  that  many  men  (ostensibly  progress  section 
leaders)  are  equally  ignorant,  so  that  in  this  connection  the  woman 
is  not  handicapi^ed  as  heavily  as  one  might  think.  It  is  taken  for 
granted  that  the  woman  would  not  be  offered  the  jiost  until  she  had 
had  experience  and  had  proved  her  worth,  and,  this  being  so,  the 
method  of  gaining  experience  to  ensure  the  necessary  qualifications, 
must  be  considered. 

Progress  Work  a  Profession. 
The  writer  has  ever  been  of  the  opinion  that  progress  work  is  a 
distinct  profession,  and  that  to  qualify  as  a  progress  man  {i.e.,  a 
section  leader)  the  subject  must  perforce  devote  himself  to  the 
profession  and  serve  an  apprenticeship,  just  in  the  same  way  as  he 
would  had  he  adopted  any  other  trade  or  profession.  For  the 
progress  man  to  become  proficient  in  his  calling  he  must  of  necessity 
enter  the  profession  whilst  still  young,  and  become  familiar  with 
the  elementary  principles  before  endeavouring  to  control.  This 
means  years  of  hard  work  and  constant  endeavour — of  patience  and 
tact — of  initiative  and  enterprise.  He  must  exj^erieuce  failure, 
and  turn  it  into  success — combat  disappointment  with  jierseverance 
— and  bearing  these  things  in  mind,  one  is  constrained  to  ask  "  Could 
a  woman  succeed  ?  " 

That  she  succeeded  to  a  certain  measure  during  war  time  may  be 
ascribed  to  some  extent  to  novelty,  but  nowadays  novelty  is  non- 
existent. During  the  war  she  was  privileged — she  was  accorded 
civility  whei'c  the  man  was  greeted  with  abuse.  She  asked  questions 
(silly  questions)  and  she  received  answei-s,  not  invariably  correct, 
but  near  enough  for  her  purpose.  The  woman  ""  progress-man  " 
has  (>xisted — does  still  exist — but  she  flourishes  only  under  abnormal 
conditions,  and  if  she  is  to  become  a  jjcrmanency  she  nuist  "  be 
born  again." 

Despite  all  assertions  to  the  contrary,  the  progress  cha,ser  (that 
much  abused  individual)  is  (and  will  be)  an  absolute  necessity  in  the 
majority  of  engineering  factories,  and  the  most  eflicient  jjrogress 
section  leader  is  the  individual  who  nuide  a  success  as  a  "  chaser." 
The  apijrenticeshij)  period  should  cover  four  years,  the  course  l)cing 
as  follows  : — One  year  in  the  progress  office  in  a  junior  capacity  : 
two  years  in  the  shops  as  progress  cha.ser  ;  and  one  year  as  recognised 
assistant  to  a  section  leader.  The  girl  would  doubtless  complete 
the  first  year  without  a  deal  of  effort,  the  duties  InMUg  mainly  clerical, 
but  the  chasing  jjcriod  is  an  entirely  ditTerent  i)roposition. 

Kven  assuming  that  in  the  sho])s  the  female  element  is  fairly  strong 
-that  is  to  say,  a  fair  proportion  of  th«  ojx^ratoi-s  are  women — the 
position  of  tlie  female  "  chaser "  is  wellnigh  impossible.  Her 
presence  is  resented,  particularly  by  the  foreuuin,  and  although  he 
nuist  |H>rforce  give  certain  information,  he  d(X^s  so  in  such  a  way  as  to 
render  its  value  almost  negli.irilile.  Ho  swears  at  the  male  chaser, 
but  is  conscious  of  his  value,  and  information  desired  is  usually 
olttainiHl.  He  does  not  swear  at  the  woman,  but  he  makes  her  feel 
she  is  not  wanted,  and  as  a  consequence  she  ac<vj)ts  the  information 
,L;ivcn  at  its  face  value. 

It  must  be  renuMubered  that  at  this  time  she  is  but  a  girl,  and  she 
cannot  be  expected  to  understand  and  ajipreciate  the  moods  of  a 
foi-cman.  Her  ])osition  would  no  dcmbt  be  more  tenable  were  the 
head  of  the  department  a  woman,  luit  then  she  would  not  (jualify  as 
a  section  leader,  ,sceing  that  the  latter  must  handle  work  in  many 
departments  controlled  by  men.  The  whole  jiosition  is  absurd, 
and  in  the  factory,  where  ]>ractically  the  v  hole  of  the  oj)crators  are 
men,  the  female  progress  cha.ser  has  no  p\iu-v  at  all. 

Once  in  a  way  an  excejitionally  adajitable  girl  may  achieve  a 
certain  measure  of  success  as  a  chaser,  but  eveii  here  the  success  is 
by  no  UK-ans  complete.  There  are  many  Hies  in  the  ointment — 
much  heart -l>»nning  and  grumbling  InMieath  the  s\nfac<\  The 
troultle  is  like  a  cancer  can  be  fi-lt  but  not  .seen-  and  every  day  it 
grows   worse,    initil    M    last    it    threatens   the   whole   organisation. 
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Kniciciicy  is  impossil)!^,  for  co-oiK-ratioii  is  entiwly  lacking.  The 
■  lady  (rliaser  "  is  niadc;  the  .scapegoat,  tlioiigli  it  is  not  upon  her  that 
the  vials  of  wrath  are  poured.  The  head  of  the  (U^partinent  siilTers 
for  lier  delinquencies,  both  real  and  imaginary,  for  they  are  u.sed 
l)V  th(!  unscrupulous  as  a  weapon  against  tlu^  organisation,  with  a 
view  to  bringing  discredit  upon  it. 

An  Impenetkaiu.k  Bakkikk. 

Two  \otir>i  chasing  forms  an  im])enetral)le  harrier  against  the 
aHi)irations  of  the  woman,  for  without  that  exi)c-rience  she  cannot 
hoi)e  to  achieve  success  as  a  section  leader,  (iiven  equal  0])por- 
tiuiitv,  there  is  no  reason  to  dout)t  that  the  woman  can  become  as 
successful  an  organiser  as  the  man,  but  that  opportunity  in  progress 
work  is  denied  her.  The  force  of  circumstances  is  too  strong,  seeing 
that  th(;  oj)portunity  of  gaining  the  most  necessary  experience  is 
denied  her. 

The  woman  can  achie\e  much,  when  her  jjresencc  is  regarded  in 
the  light  of  a  novelty,  but  when  the  novelty  has  worn  off,  and  she 
is  forit(Ml  to  compete  with  the  man  on  level  terms,  she  is  at  a  dis- 
advantage. Whatever  may  have  been  the  comj)osition  of  the  war- 
time progress  department,  it  is  c(Ttain  that  from  now  on  the  woman 
will  play  but  a  small  part  in  the  organisation.     As  a  progress  clerk, 


engaged  exclusively  on  clerical  work,  she  will  hold  her  own,  and  her 
imjiftrtanco  will  vary  in  accordance  with  the  methfxLj  in  vr>gue  in 
the  different  factories.  It  may  he  that,  in  a  wrtain  factory,  the 
progrc'ss  dejiartmcnt  is  merely  a  records  «le|)artment,  and  here  the 
woman  will  undoubtedly  succeed.  Hut  in  the  factory  where  the 
progress  dej)artment  is  a  force  to  fx?  reckoned  with — where  the 
j)rinciples  of  progress  are  thoroughly  appreciated  and  understood, 
and  w  here  the  j)rogress  department  is  in  the  l^est  aenae  a  pr'Kluctive 
department — planning,  regulating  and  controlling — here  the  work 
is  essentially  a  mans  job,  for  which  the  woman  is  alisolutely  un.suited. 
In  making  this  statement  the  ability  of  the  woman  is  not  dLs- 
paragcd  to  the  slightest  extent.  That  as  a  .s<'X  her  brain  power  Ls  in 
no  sen.se  inferior  to  that  of  the  man  is  accepted  by  the  writer  without 
reserve.  But  in  th(!  case  in  point  conditions  arc  against  her.  She 
is  man's  superior  in  innumerable  iastances,  even  upon  work  which 
for  years  was  looked  upon  as  l>eing  es-sentially  masculine.  In  the 
electrical  factory  it  has  been  demonstrated  that  winding  can  Ije  done 
more  ex^wditiously  by  the  woman,  anrl  that  Ix-ing  .so,  she  has  earned 
her  place.  But  we  are  not  likely  to  hear  of  the  woman  blacksmith 
or  boiler  maker,  the  reason  Ijeing  that  the  work  is  entiiely  out  of 
her  range,  and  for  the  same  reason  ther«*fore  the  woman  will  never 
make  a  successful  progress  section  leader. 


The   Electrification   oi    Railways. 

The  Committee  appointed  by  the  Minister  of  Transport  to  inquire 
into  certain  questions  connected  with  the  electrification  of  railways 
have  issued  an  unanimous  report,  of  which  we  give  the  substance 
below.  The  Committee*  have  had  before  them  representatives  of 
the  London  &  North-Western  Railway,  the  South  Eastern  &  Chatham 
Railway,  the  Metropolitan  Railway,  the  London  Electric  Railways, 
the  Lancashire  &  Yorkshire  Railway,  the  North  Eastern  Railway, 
the  London,  Brighton  &  South  Coast  Railway,  the  Midland  Railway, 
and  the  London  &  South-West(>rn  Railway  ;  Mr.  Ivan  Ofverholm, 
Chief  Electrical  Engineer  to  the  Swedish  State  Railways,  and  Col. 
Huber-Stockar,  Consulting  Engineer  to  the  Federal  State  Railways, 
of  Switzerland  ;  while  on  the  side  of  the  electrical  contractors  they 
had  re|)resentatives  of  the  British  Thomson- Houston  Company,  the 
Knglish  I'^lectrie  Company  and  the  Metropolitan-Vlckers  Company, 
and  a  written  communication  from  the  OerliUou  Company.  The 
Committee  sent  out  in  April,  to  all  the  chief  railway  cojnpanies,  a 
(/iip.stinnnai're  relating  to  the  matters  covered  by  their  terms  of 
reference  and  from  the  replies  to  this,  together  with  those  sent  in  to 
the  (/ucMionnaire  issued  in  January  by  the  Ministry  of  Transport, 
as  well  as  from  the  information  given  by  the  witnesses,  full  statis- 
tical tables  W(>r(>  pre{)ared,  and  were  considered  in  detail  by  the 
Committee. 

TitE  Nerd  of  Regulation/,. 
In  reference  to  the  question  whether  any  regulations  should  be 
made  for  the  purjiose  of  ensuring  that  the  future  electrification  of 
railways  in  this  country  is  carried  out  to  the  best  advantage  in  regard 
to  interchange  of.  electric  locomotives  and  rolling  stock,  uniformity 
of  equipment  and  other  matters,  the  Committee  consider  that 
it  is  desirable  that  certain  general  regulations  should  be  made  for 
electrification  of  railways.  These  regulations  should  ensure  stand- 
ardisation of  those  juethods  and  ai)pliances  which  are  likely  to  prove 
the  mo.st  satisfactory  under  British  conditions.  Such  regulaticms 
should  put  no  avoidable  difficulties  in  the  way  of  the  adoption  in 
future  of  any  imi)rovements  in  m(>thods  or  appliances  which  may 
from  time  to  time  become  availabl(>  witli  increasing  knowledge  and 
experience. 

The  Standard  System. 

They  also  recommend  that  regulations  should  be  issued  in  accor- 
chiiu'c  with  the  following  conditions  :  — 

(i.)  'Phat  in  the  case  of  those  railways  which  have  not  as  vet 
electrilied  any  lines,  their  electrification  should  be  carried  out  on 
the  diiect-current  system. 

*  The  Committee  was  constituted  as  follows  :  Sir  Alex.  Kennedy, 
F.R.S.  (Cliairman),  Sir  John  A.  F.  As])inall  ((\)nsulting  Mechanical 
Engineer,  Ministry  of  Trans])ort),  Mr.  A.  R.  CJooper  (reiu-esentins  the 
London  Electric  Railways),  Sir  P.  Dawson.  Sir  Alex.  Gibb.  (}?B.E. 
(Director-General  of  Civil  Engincerinu.  Ministrv  of  Transport),  .Air 
C.  JL  Merz,  Sir  Philip  Nash,  K.C.M.C..  C.H.  (Dircctor-Cenernl  of  Traflie 
Mmistry  of  Transj)ort),  Mr.  Liglitly  Simi)s()n.  C.B.Pl,  D.S.O.  (Chief 
Mechanical  Engineer,  Ministry  of  Transport),  Mr.  Roner  T.  Smith.  Sir 
John  Snell,  Sir  Henry  Thornton,  K.H.E.  (Cenerar  xManaijer,  Great 
Eastern  Railway,  representing  the  Railway  Companies),  and  Mr.  S.  G. 
Redman  (Sccrcftiri/). 


(ii.)  That  the  standard  pressure  at  the  sub-station  bu.s  bars 
should  be  1,500  volts,  subject  to  {a)  the  continuance  of  any  existing 
()(lO-volt  and/or  1,200-volt  installations  ;  (h)  the  a»loption  of  half  the 
standard  voltage — 7oO  volts — in  tho.se  ca.sos  where  it  can  Ije  shown 
that  advantage  would  ari.se  from  the  u.se  of  this  lower  pressure  ; 
(r)  the  adoption  of  higher  pi-essures — limited  to  a  multij)le  of  the 
standard  pre.ssure — where  it  can  be  shown  that  sufficient  advantage 
would  accrue. 

(iii.)  That  both  overhead  and  rail  conductor  collection  .should  be 
permitted,  as  long  as  the  position  and  general  design  of  the  conduc- 
tors and  structures  are  in  accordance  with  recommendations  which 
will  be  made  in  a  sub.sequent  report.  In  that  report  the  Committee 
will  also  suggest  the  regulations  required  to  ensure  that  locomotives 
and/or  motor  coaches  shall  be  able,  wherever  it  may  be  necess.'\ry 
to  run  at  two  different  voltages — e.g.,  fiOO/ToH  and  l.otto  volts,  and  or 
with  either  rail  or  overhead  collection. 

(iv.)  That  the  generation  of  current  for  direct  current  lines  should 
be  alternating  three-phase  at  such  voltage  as  may  be  desirable  in 
each  case. 

(v.)  That  in  the  case  of  existing  generating  stations  suppU-ing  at 
any  frequency  between  2.5  and  50  cycles  it  is  unnecessary  to  make 
any  change  in  frequency,  but  that  it  is  desirable  that  where  any 
one  such  frequency  is  in  general  use  in  a  particular  electricity  dis- 
trict, any  new  power  station  put  down  in  that  district  for  supplying 
a  railway  should  adojjt  the  frequency  which  has  been  approvetl  by 
the  Electricity  Commissioners  or  is  in  general  u.se  in  that  district. 

The  Committee  have  come  to  the  conclusion  that  alternating 
current  supplied  to  the  .sub-stations  at  a  frequency  of  5(>  cycles  can 
be  used  for  railway  purposes  without  any  detriment  to  railway 
working. 

The  Bkiohton  Line. 

The  Lonilon.  Brighton  &  South  Co;ist  Railway  Company  adopted 
the  single-phase  alternating-current  .system  for  its  sub\u-ban  linos,  as 
this  system  at  that  time  ap}KMred  the  only  one  admitting  of  exten- 
sion from  London  to  Bright«)n  when  this  extension  became  feasible. 
This  extension  is  now  not  only  feasible,  but  urgently  desirable. 
The  Committee  is  bovind  to  recognise  that  if  the  railway  is  allowe*! 
to  electrify  its  main  line  to  Brighton  on  its  present  system  intor- 
changeability  will  be  interfered  with.  They  recognis*^.  on  the 
other  hand,  that  to  change  the  existing  suburban  equipment  of  the 
Brighton  niilway  to  a  ilirect -current  system  would  involve  a  large 
financial  expenditure  which  would  be  difficult  to  justify  at  tlie 
])resent  time.  Having  all  these  considerations  in  mind  the  Committee 
recommend  (i.)  that  the  electrical  system  of  working  at  present  in 
use  on  the  Brighton  line  need  not  be  changed  ;  (ii.)  that  in  vicM*  of 
the  recent  projiosals  of  the  Covernment  as  to  grouping  of  railway 
companies,  the  question  of  the  system  on  which  the  L.B.  i"c  S. 
Coast  Railway  Company's  proposed  extensions  to  tlie  coast  should 
be  carried  out  is  now  one  for  sjx^cial  consideration  from  the  jx)int 
of  view  of  the  requirements  of  through  working  ami  interchange- 
ability  of  traffic  with  the  other  systems  forming  part  of  the  propo.-H>d 
southern  group.  Subject  to  these  matters  receiving  the  fullest 
consideration  and  provideil  the  completion  of  the  propo.sed  exten- 
sion on  the  present  system  shows  a  sidstantial  financial  adv;uit;ige, 
the  Committee  are  of  opinion  that  it  should  be  allowed. 
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The   Principles  Underlying   Badio    Communications.      Radio 

rani])hlct     No.     4(1.     Si.<;nal    (V)i])s,    U.S.     Army.     (Washington  : 
Coveinnient  Printing  Office.)     Tj).  'Mio.     5ty  cents. 

The  extraordinarily  sudden  growth,  during  the  latter  part 
of  the  war,  of  wireless  as  an  important  means  of  communication 
bv  land  and  air  created  an  overwhelmiTig  demand  for  oj)erators 
with  the  nece.ssary  modicum  of  technical  education  to  manij)U- 
latn  and  adjust  the  a])paratus  issued  to  them.  Provision  of 
suitable  instruction  for  such  operators  was  no  easy  task, 
partly  on  account  of  sheer  numbers  and  shortness  of  time 
available  ;  but  largely  on  account  of  the  very  qualities  of  the 
men  and  the  subject  of  instruction.  It  is  possible  that  for  the 
mere  operation  of  the  simplest  field  apparatus — and  in  the 
British  army,  at  any  rate,  simplicity  was  pushed  very  far,  per- 
haps too  far — the  best  course  would  be  to  take  men  without 
any  j)revious  notions  of  electricity  whatever,  and  to  give  them 
an  absolutely  ad  hoc  training  in  the  manipulation  of  their  par- 
ticular apparatus ;  but,  above  this  very  low  level,  some 
general  electrical  instruction  seems  necessary,  and  the  form  this 
general  instruction  should  take,  and  the  manner  of  approach 
from  it  to  the  high-frequency  technique,  arc  questions  worth 
close  consideration. 

This  little  book  was  prepared  at  the  Bureau  of  Standards, 
Washington,  for  the  use  of  the  United  States  Signal  Corps  in 
the  rajnd  training  of  "  radio  electricians."  It  was  issued 
shortly  after  the  Armistice — like  various  other  military  wireless 
develo])ments,  just  too  late  (let  us  still  hope)  ever  to  be  put  to 
the  test  of  war  emergency  ;  but  it  has  great  intrinsic  merit,  and 
provides  in  war  or  peace  a  quite  exceptionally  excellent  course 
of  instruction  in  "  the  basic  facts  and  principles  of  electro- 
magnetism  and  their  application  to  radio  communication." 
The  treatment  is  very  elementary,  and  could  not  be  less  mathe- 
matical without  the  omission  of  algebraic  symbolism  altogether, 
but  throughout  it  bears  the  mark  of  scientific  authorship,  and, 
as  is  proper,  was  doubtless  hard  to  write,  because  it  is  easy 
to  read. 

The  reader  who  has  never  .studied  electricity  may  begin  here. 
lie  will  be  led  in  well-arranged  steps  througli  half  the  book 
l)efore  he  comes  to  much  specifically  wireless  matter  ;  but  the 
authors  have  borne  the  end  in  view,  and  have  not  loadtnl  the 
])reliminary  cha])ters  with  mere  than  is  required  for  an  adequate 
understanding  of  their  seqiu'l. 

Although  the  book  is  elenumtary  in  the  sense  that  the  teach- 
ing is  suited  to  the  uninitiated,  in  scope  it  is  remarkably  com- 
prehensive. Witness  such  sections  as  "  48,  Energy  relations 
in  inductive  circuits"  ;  "57,  C!ircnit  containing  caj)acity  induc- 
tance and  resistance  "  ;  "  75,  Polyphase  alternator  "  ;  and  in 
the  later  chapters  :  "131,  Magnetic^  field  ])ro(luced  by  nu)ving 
lines  of  electric  dis])lacement "  ;  "  Transmission  fornnila;  "  ;  and 
"  202,  Voice  modulation  of  radio  currents  by  vacunin  tubes." 
In  its  quality  and  sur])rising  ('()m])rehensiveiu\ss,  as  well,  per- 
ha])s,  as  in  its  small  size  and  low  price,  the  book  is  reminiscent 
of  the  classic  "  ElenuMitary  Lessons  in  Electricity  and  Mag- 
}ietisin  "'  of  S.  P.  Thom])S(Mi. 

The  wireless  nii'.tter  is  well  up  to  date  :  and  although  it  is 
not  without  a  few  minor  errors  of  theory  {e.g.,  the  curves  in 
Kigs.  185  and  252),  tli;'  teaching  is  on  the  wliole  very  sound. 
'l'her(>  are  several  practical  mistakes  or  inaccuracies.  Thus, 
it  is  iu)t  generally  true  that  the  harmonic,  ircquencies  of  the 
antenna  are  3/,  5/.  7/  .  .  .  ,  or  that  an  antenna  severed  at  the 
bottom  has  the  half  wave-length  exactly  ;  it  is  obviously  better 
to  connect  the  transformer  across  the  spark-gap  than  across 
the  condenser  as  is  always  shown  in  the  diagrams  ;  quite  a 
wrong  idea  of  the  relativ(>  sensitiveness  of  crystal  detector  and 
vacuum  ttibe  is  conveyed  by  the  statement  that  the  forin(>r  is 
suitable  for  100  microampcM'es  aiul  the  latter  for  1  n\icroampert» 
of  oscillatory  current  ;  aiul  one  eanuot  help  suspecting  that  if 
"  an  amplifier  consisting  of  two  t\  p(>  VT-  1  tubes  in  cas«-aile 
is  said  to  give  an  aniplilieation  of  10,000  tinu>s,""  it  must  have 
l)een  wrongly  said,  and  sliould  not  be  rep(<ated  :  a  tvpical 
aniplilieation  of  7  per  tube  is  previously  giviMi. 


There  are  several  misprints,  in  the  numbers  of  the  figures 
referred  to  in  the  text,  and  otherwise;  but  the  book  is 
generally  very  well  arranged  and  printed,  with  an  abundance 
of  diagrams,  and  with  photographs  numerous  and  clear  enough 
to  give  an  idea  of  the  appearance  of  the  apparatus  described. 
Numerical  examples  are  used  to  illustrate  the  theory,  and 
references  are  given  to  works  which  may  be  consulted  for 
further  information.  There  is  no  alphabetic  index,  although 
the  book  is  comjilete  enough  to  ju.stify  one  ;  but  a  verv  full 
Table  of  Contents  is  provided. 

Altogether,  this  is  the  most  satisfactory  elemejitary  text- 
book on  wir(>less  telegraphy  we  have  come  across  for  years. 
It  can  be  heartily  recommended  to  the  beginner,  and  even  to 
advanced  students.  L.  B.  Turner. 

The  Realities  of  Modern  Science.     Bv  Johx  Mu-ls.     (London  : 

Marmillan  &  fo.).     Pp.  X.  +  327.      10s.  (id.  net. 

The  ■'  Realities  "  referred  to  in  the  title  prove  to  be  Energy 
and  Matter,  and  the  latter  is  taken  as  consisting  entirely  of 
electricity  in  the  form  of  positive  and  negative  electrons.  The 
author  states  in  his  preface  that  his  book  is  intended  for  the 
general  reader,  interested  in  modern  science,  who  finds  few 
clues  to  recent  advances  in  his  memories  of  the  formal  instruc- 
tion of  school  or  college  days.  This  purpose  it  fulfils  admirablv, 
for  the  writer  shows  a  thoroughly  competent  knowledge,  theo- 
retical and  practical,  of  the  extensive  field  which  he  covers  ; 
and  he  writes  clearly  and  interestingly,  and  possesses  a  very 
hap])y  knack  of  illustrating  comparatively  recondite  pheno- 
mena by  means  of  thoroughly  legitimate  analogies  derived  from 
more  familiar  or  more  easily  apprehensible  sources. 

The  three  excellent  chapters  on  Some  Uses  of  Mathematics, 
Rates,  and  Force,  a  space  rate  of  energy,  may  be  specially  com- 
mended to  schoolmasters,  who  should  find  in  them  potent 
sources  of  suggestions  for  inspiring  interest  on  the  part  of 
pu])ils  laboriou.sly  learning  to  make  their  earlier  steps  in  the 
elements  of  mathematics. 

The  last  ten  chapters  do  not  present  such  easy  going 
as  those  which  precede,  but  the  reader  who  has  thoroughly 
mastered  these  earlier  ones  will  find  no  difficulty,  beyond  that 
of  application,  in  the  later  ones,  which  may  be  said  to  constitute 
the  advanced  section  of  the  book.  The  subjects  they  deal  with 
are  :  Molecular  motions  and  temperature  ;  Motions  of  electrons  ; 
Interactions  of  moving  electrons  ;  Continuity  and  corres))on- 
denee  of  molecular  states  ;  Molectilar  mixtures  ;  Electrolytic 
dissociation  ;  Equilibria  and  th.eir  disj)lacement  ;  Moleeidar 
magnitude  ;  Molecular  energy  ■  Electronic  magnitudes.  Note- 
worthy in  this  section  are  the  use  of  the  Le  Chatelier  and 
Braun  extension  of  Lenz's  law  to  lead  to  the  second  law  of 
thermodynamics,  and  the  account  of  the  Brownian  mcu-ements 
and  what  is  to  be  learned  from  them. 

The  volume  is  provided  with  a  good  index,  is  well  printed 
and  illustrated,  and  remarkably  free  from  misprints,  but  a  bad 
one  on  yi.  113  is  oblate  sphere  for  oblate  spheroid.  In  the  foot- 
note to  I).  1 40,  the  statement  about  coniets  is  incorrect  in  the 
case  of  the  ])eriodic  comets,  which  have  t'longated  elliptic  orbits. 
On  ]).  53,  the  definition  given  of  magnetic  declination  is  over 
simplified  into  no  definition.  Marconi  was  not.  as  .stated  on 
]).  125,  the  first  (in  18i)G)  to  show  how  electn)-mag7U'tic  waves 
could  be  utilised  for  telegraphy.  Popoffs  sy.stem,  successful 
up  to  distances  of  about  a  kilometre  was  described  in  1895. 
Hughes  had  succeeded  in  1879,  long  before  Hertz  began  his 
investigations,  in  obtaining  transmission  uji  to  nearly  5t)0  yards, 
and  showed  his  results  to  Stokes  and  other  physicists,  but 
abstain(>d  from  publishing  them  until  he  should  be  able  to 
convinci>  Stokes,  who  attributed  them  to  ordinary  electro- 
magnetic induction.  ^t-  ^^  •  de  T. 

The    Elements  of  Vector  Algebra.      U.v  L.  Su.hkhsti:i\.  P1».1). 
(I.oikI.ih:    l^ongnians.  Creeii  \-  toii»i)any.)     Pp.  42.     os.  not. 

Those  who  have  read  Dr.  Silberstein's  ])apers  in  the  ■'Philo- 
sophical Magazine,"  and  his  works  on  iirojective  vector  algebra, 
relativity,  electro-nuignetic  theory,  iV'c.,  will  realise  what  an 
t>nornuuisly  powerful  weapon  vector  algebra  is  in  his  hands. 
Indeed,  W(>  may  say  that  a  familiaiity  with  this  subject  is 
essential  for  the  complete  study  of  most  of  tlie  mod(>rn  work 
in  malheinatie,)!  physics.      Happily,  we  have  nothing  here  so 
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abstniso  as  the  theory  of  relativity.  This  small  book  is 
piibiisiicd  primarily  to  enable  one  to  become  familiar  with 
Dr.  Silbcrstcir's  methods  of  invostic^atinj^  the  jjroperties  of 
optical  systems.  The  essential  part  of  the  book  is  very  similar 
to  the  vector  algebra  develo])ed  by  Heaviside,  and  the  student 
who  is  taking  up  the  subject  for  the  first  time  will  have  no 
difKciilty  in  understanding  the  definition  of  vectors,  their  sum 
and  their  difference. 

When  he  comes  to  products,  however,  the  first  difficulty 
arises.  He  sees  the  product  of  two  vectors  defined  in  two 
ways  :  (1)  a  scalar,  (2)  a  vector  product,  and  both  will  seem 
to  him  equally  arbitrary.  He  will  surely  wonder  why  (1)  is 
defined  as  the  product  of  the  tensors  of  the  two  vectors  and 
the  cosine  of  the  angle  between  them,  and  (2)  is  defined  by  a 
vector  whose  tensor  is  equal  to  the  product  of  the  tensors  of 
the  original  vectors  and  the  sine  of  the  angle  between  them, 
and  which  is  perpendicular  to  the  plane  of  the  pair.  He  wnll 
only  learn  from  experience  that  these  two  definitions  are  the 
only  ones  that  are  of  any  great  service  to  the  development  of 
the  subject.  We  think  Dr.  Silberstein  might  have  given  at 
this  point,  as  an  illustration  of  both  products,  the  case  in 
which  one  of  the  vectors  is  a  force  and  the  other  a  displace- 
ment. 

Having  grasped  the  idea  of  these  two  products,  the  student 
will  find  the  greater  part  of  the  rest  of  the  work  fairly  plain 
sailing.  There  is  a  rather  stiff  portion,  introducing  several  new 
terms,  on  the  linear  vector  operator,  and  a  few  hints  on  the 
diferentiation  of  vectors.  The  subject  is  one  which  can  only 
become  familiar  after  much  earnest  effort,  and  this  little  book 
will  repay  reading  not  once  but  many  times.  H.  C.  K. 

CoEtinuous  CurreDt  Machinef.    By  S.  P.  Smith,  D.Sc.     (London  : 
Benn  Brothers,  Ltd.).     2nd  Edition.     Pp.  iv.  +  60.     5s.  net. 

This  is  an  extremely  useful  collection  of  design  notes  by  one 
of  the  leading  designers  of  the  day,  who  is  in  close  touch  with 
the  needs  of  the  student.  As  mentioned  in  the  preface  it  is  not 
intended  as  a  treatise  on  the  subject,  and  on  this  account  there 
is  a  refreshing  absence  of  padding,  and  the  usual  photographic 
illustrations  of  out-of-date  machinery  which  often  disfigure 
books  of  this  nature. 

The  first  few  notes  deal  with  the  calculations  of  E.M.F.,  and 
the  conditions  for  symmetrical  windings  are  very  clearly  dis- 
cussed. 

The  author  rather  mixes  up  the  terms  "  principles  "  and 
"  laws  "  on  page  1,  in  speaking  of  the  conversion  of  mechanical 
into  electrical  energy.  After  stating  what  the  underlying 
principles  are,  he  says  that  "  the  relation,  if  any,  between 
these  two  fundamental  laws  is  of  interest  chiefly  to  the  physicist. 
The  laws  are  given  elsewhere.  This  little  gibe  at  the  phvsicist 
cannot  be  passed  unnoticed.  Progress  in  design  can  only  be 
obtained  by  the  closest  linking  up  of  pure  and  applied 
science. 

Commutation  is  dealt  with  in  a  simple  manner,  and  where 
gaps  occur  in  the  theory  of  the  subject,  the  author  shows  how 
these  gaps  are  bridged  by  the  practical  designer. 

The  second  part  of  the  book  gives  an  example  of  how  a  design 
could  be  carried  out.  A  slow  speed  continuous  current  geife- 
rator  is  dealt  with. 

As  the  author  justly  remarks  :  "  There  is  no  common 
method  in  use  for  designing  machines."'  but,  if  the  student  of 
these  notes  follows  the  design  carefully,  he  will  receive  manv 
useful  hints.  This  little  book  should"  be  in  the  hands  of  all 
designers  and  students  of  design. 

H.  F.  Haworth. 

Shorter    Notices. 

Examples  in  Electrical  Engineering.    Bv  J.  F.  Gill,  M.Sc,  B.Encr., 

A.M.LM.E.,    and   F.    J.     Tkaoo,     M.Sc.,   A.M.I.E.E.      (London- 

Edward  Arnold).     Pp.  17.3.     7s.  (id.  net. 

This  book  is  primarily  intended  for  the  use  of  students  in  a  problem 

class  following  a  lecture.     It  consists  of  two  sections,  the  second 

more  advanced  than  the  first,  each  containing  13  papers  of  six 

questions  each. 

The  first  thing  that  one  notices  is  that  there  is  no  index.  Although 
not  a  serious  disadvantage  in  a  book  of  this  type,  an  index  ^\ould  be 
helpful,  as  the  problems  are  of  a  very  varied  type.     For  example, 


questions  on  potentiometers,  electric  cranes,  power  transmiasioo 
and  iron  tfsting  will  Ix;  found  in  one  paper. 

The  problems  set  in  section  1  are  intender'  t  >  test  the  Htuden^a? 
knowledgf  of  fundamental  principles  and  the  relationshij^s  existing. 
Ijetween  the  various  units  u.sed  in  electri'-al  engneering. 

Section  2  deals  more  with  machine  problems. 

At  the  end  ol  each  section  the  problems  are  w  rked  oat. 
This,  while  adding  greatly  to  the  value  of  the  b^ok  to  the  stu'  ent 
not  attending  lectures,  is  rather  putting  temptation  in  the 
way  of  the  student  who  prefers  to  obtain  his  results  easily.  The 
object  of  a  problem  cla.ss  should  be  to  enable  a  student  to  apply 
what  he  has  learned  in  lecture,  or  otherwise,  to  a  concrete  case,  and 
to  teach  him  to  think.  In  the  hands  of  a  con.scientious  student  the 
book  should  prove  very  valuable,  as  the  problems  are  good  practical 
examples,  with  clearly  worked  out  solutions.  H.  F.  H, 

Calculatiin    of  ■p^ectrio   Conductor^.       Bv  William  T.  Tatlob, 

M.Inst.C.E.,     .M  I.Meeh.K.,     M.l.K.K.,     &c.     (London:  Constable 
&  Co.,  Ltd.).     Pp.  :U.      l(»s.  'id.  net. 

This  book,  with  the  aid  of  an  attached  logarithmic  chart,  gives  a 
quick  graphical  solution  of  the  following  problems  : — Given  an  y 
three  of  the  four  following  items,  what  is  the  fourth  ?  Length  of 
cable,  cross-section  of  cable,  permissable  voltage  drop,  maximnm 
safe  current.  The  above  quantities  are  plotted  to  logarithmic  bases 
on  the  four  sides  of  a  square  chart,  the  resultant  resi.stance  lines 
being  a  series  of  parallel  straight  Unes  passing  across  the  chart  at  an 
angle  of  4.5°. 

The  operation  of  the  chart  is  explained  in  Part  1  mth  the  aid  of 
numerous  examples  ;  and  in  Part  2  some  practical  examples  of  power 
transmission  are  worked  out.  Part  3  gives  a  number  of  u.seful  con- 
version tables,  which  should  be  a  considerable  help  in  shortening 
calculations. 

The  cable  chart  limits  are  as  foUows  : — Maximum  length  of  cable 
circuit  12  miles,  cross-section  0-005  to  10  sq.  in.,  range  of  voltage 
drop  5  to  1,000  volts,  current  range  5  to  1,000  amperes. 

There  are  a  number  of  misprints  in  the  book,  and  the  numerator 
of  the  formula  for  the  load  distribution  between  two  stations,  givea 
at  the  bottom  of  page  18,  is  quite  ^^Tong. 

The  symbols  I  and  C  are  sometimes  both  used  for  current  in 
the  same  formula ;  there  does  not  appear  to  be  any  reason  for  tins' 
digression  from  standard  practice. 

A  short  description  of  the  method  of  constructing  the  logarithmic 
chart,  would  probably  be  of  interest  to  the  reader. 

H.  F.  H- 


Electricity    in    Factories    and 
Workshops. 


The  Annual  Report  of  the  Chief  Inspector  of  Factories  and  Workshops 
(Mr.  R.  E.  Graves)  for  tlie  year  1919  has  been  issued  and  contains  & 
record  of  the  administrative  work  of  the  department,  including  reports 
by  the  Superintending  Inspectors  and  Senior  Lady  Inspectors,  the 
Medical  and  Electrical  Inspectors,  and  the  Inspector  for  Dangerons 
Trades,  &c.  The  standai-d  of  safety  and  sanitation  declined  during  the 
war,  but  a  considerable  step  forward  was  made  in  the  course  of  the  year 
in  recovering  lost  ground.  The  number  of  factories  has  increased  by 
12,390  since  1914,  but  the  number  of  workshops  has  decreased  by  8,060. 
There  appears  to  be  a  gradual  closing  di  wn  of  country  workshop  iudns- 
tries  and  an  extensive  conversion  of  town  workshops  into  factories, 
mainly  bj-  the  introduction  of  electric  power.  Theri>  were  1.385  fatal 
accidents,  compared  with  1,287  in  1914.  but  the  non-fatal  accidents 
fell  from  158,585  to  124.H32.  The  works  (other  than  dock?,  &o.)  imder 
Regulations  have  increased  from  ti7,lioO  toi77,i;57,  the  Elect. rical  Regula- 
tions alone  accounting  for  58,208. 

Electrical  Ixspe.tor's  Report. 

In  his  report  on  the  past  year,  Mr.  G.  Scott  Ram  states  that  the  most 
important  fact  to  chronicle  is  the  expansion  in  the  use  of  electrical  energy 
for  all  kinds  of  purposes,  which  ivccived  such  an  iniix^tus  during  the  war 
and  continues  unabatcnl  now  tiiat  tiie  driving  power  of  war  emergency  has 
been  ix-placed  by  purely  industrial  acti\ity.  The  demand  for  supplies 
for  power  purposes  is  far  in  excess  of  the  present  capacity  of  the  public 
supply  stations  in  many  districts.  This  is  partly  attributable  to  the 
high  price  of  coal  and  uncertainty  as  to  its  delivery.  Many  factory 
occupici-s,  particularly  mill  owners  in  the  woollen  and  cotton  districts, 
who  before  the  war  ooukl  not  lx>  pei-suaded  to  adopt  electrical  driving, 
are  now  clamouring  for  it.  and  appear  aggrieved  that  they  cannot  obtain 
supplies  of  electrical  energy  all  at  once.  The  et^ect  on  the  supply  under- 
takings is  that  many  aR»  overloaded  and  working  ^\^thout  any  reserve 
of  plant.  The  diflicidties  are  incix^ased  in  many  instances  owing  to  the 
inferior  quality  of  the  coal  obtainable,  resulting  in  diminished  steam 
raising  cajiacity.  In  some  districts  relief  has  been  sought,  by  electrically 
linking  up  different  supply  undertaking's.     This  has  no  doubt  permitted 
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of  a  larger  combined  output,  but  the  margin  having  been  rapidly  over- 
taken, the  situation  as  regaids  overload  and  shortage  of  plant  remams 
uneased  therebj'.  Numerous  extensions  of  generating  stations  are  m 
progress,  and  schemes  for  new  "  super-stations ' '  are  under  consideration. 
Two  new  public  supply  generating  stations  of  large  capacity  and  on  the 
most  modern  lines  have  been  completed  during  the  year,  and  are  about 
to  be  i)ut  into  operation. 

Accidents.. 

The  number  of  accidents  reported  was  390  (against  4.50  in  1914),  of 
which  28  were  fatal,  against  20.  The  reduction  in  the  total  is  satisfactory 
in  view  of  the  enormously  wider  use  of  electrical  energy  compared  -w-ith 
that  in  the  earlier  vears.  The  fatalities  were,  with  one  exception,  all 
from  alternating  current.  Most  of  them  (20  out  of  28)  were  at  low  pres- 
sure, i.e.,  not  exceeding  about  2.50  volts.  With  two  or  three  doubtful 
exceptions,  the  shock  was  in  all  cases  from  one  phase  to  earth.  As 
most  of  the  systems  had  the  neutral  point  earthed,  the  shock  could  not, 
therefore,  have  exceeded  low  pressure.  In  seven  of  them  the  shock  was 
received  from  lighting  circuits  connected  between  phase  and  neutral. 
This  once  more  emphasises  the  fact  that  a  shock  from  alternating  current 
at  low  pressures  is  vastly  more  dangerous  than  with  direct  current,  and 
the  matter  needs  bearing  in  mind  at  present  when  there  is  so  much  talk 
about  cheaper  methods  of  wiring.  The  process  of  cheapening  often  begins 
by  eliminating  safeguards.  Whether  for  factory  or  any  other  premises, 
where  al*^emating  curren{  is  used,  the  cheajjening  process  should  not  be 
allowed  to  introduce  any  unnecessary  risk  of  shock. 

Eight  of  the  fatalities  were  from  contact  with  the  necessarily  bare 
wires  of  overhead  cranes  or  other  travelling  machines.  Two  were  from 
hand  lamps,  one  being  the  old  type  of  hand  lamp  wherein  th(j  wire  cage 
is  attached  to  the  lampholder.  The  other  was  an  ordinary  metal  lamp- 
holder  attached  to  flexible  wires  ;  this  arrangement  is  so  readily  rigged 
up  that  it  is  often  used,  even  where  safety  types  of  hand  lamps  are  pro- 
vided, but  are  perhaps  not  at  hand  at  the  moment.  Two  were  due  to 
current  being  switched  on  while  persons  were  working  on  the  circuit, 
the  switches  not  being  locked  off  nor  any  warning  notice  attached  to 
them.  Three  (including  two  at  high  pressure)  were  in  the  testing  de- 
partments of  electrical  manufacturing  works.  One  of  these  was  due  to 
a  mistake  in  switching.  The  other  was  due  to  a  quite  unnecessary  and 
dangerous  practice  sometimes  adopted  in  cable  works.  It  appears  that 
inspectors  on  behalf  of  purchasers  when  attending  high-pressure  tests 
of  the  cables,  are  not  prepared  to  accept  the  cable  maker's  assurance 
that  the  pressure  is  actually  being  applied  to  the  cable,  and  require  an 
ocular  demonstration  of  this  by  means  of  a  flash.  The  flash  is  produced 
by  short-circuiting  the  cable  core  to  the  lead  sheathing.  In  this  case  a 
man  entered  the  fenced-off  danger  zone  to  make  the  flash  with  a  pair  of 
insulated  tongs  and  came  into  contact  with  the  high-pressure  connectmg 
wires.  Such  demonstrations  are  not  really  necessary  at  all,  but  if 
required,  they  could  be  quite  well  arranged  without  anyone  havmg  to 
enter  the  danger  zone.  In  one  fatality  (not  included  in  the  table  in  the 
report)  the  man  had  used  a  metal  lamp-holder  as  a  portable  lamp  on  a 
240-volt  d.c.  circuit.  The  holder  became  alive,  and  he  received  a  pro- 
longed shock  and  was  severely  burned  in  the  hand.  He  died  1(5  months 
later  from  paralysis,  attributable  by  a  doctor  to  the  injuries  received. 

Amongst  the  non-fatal  accidents,  several  occurred  on  extra-high-tension 
systems.  Five  occurred  to  skilled  persons,  due  to  their  own  mistakes. 
In  two  cases  they  had  forgotten  to  pull  out  the  isolating  switches  pro- 
tecting the  oil  switches  on  which  they  intended  to  work.  In  two  others, 
where  it  was  intended  to  earth  dead  conductors  before  working  on  them, 
live  conductors  wore  put  to  earth.  Isolating  switches  were  also  operated 
in  error  whilst  current  was  flowing.  In  five  cases,  unskilled  iiei-sons 
were  put  to  clean  switchgear  without  proper  supervision.  Having  com- 
])leted  the  work  they  were  instructed  to  do  on  dead  portions  of  the 
switchgear,  they  proceeded  without  instrlicticms  to  clean  other  parts 
which  were  live'  One  accident  in  which  two  men  were  severely  burned 
was  due  to  the  faulty  arrangement  of  an  isolating  switch,  whereby  it  was 
able  to  fall  into  contact  after  being  switch,  d  off.  Another  accident  was 
due  to  the  use  of  a  spanner  on  a  high-pressure  switchboard  close  to 
unscreened  conductors,  and  several  others  were  caused  by  similar  fool- 
luirdiness  of  ])ers()ns  when  working  on  medium-pressure  switchboanls. 
Totally  ignorant  ])crsons  are  always  liable  to  be  a  source  of  (larger  to 
themselves  and  others  when  emijloyed  in  electrical  stations,  unless  under 
strict  supervision.  Three  accidents  were  due  to  the  explosion  of  oil 
switches,  causing  injuries  from  burns  from  the  ignited  oil. 

B.VD    WOUKM.'VNSHIP. 

Mr.  I'am  states  that  in  his  inspections  he  found,  as  usual,  many 
examples  (>f  bad  and  dangerous  work.  The-e  Mere  by  no  means  con- 
fined to  fai'tories  where  the  occu])ier  might  have  no  technical  knowledge, 
but  they  occurod  also  in  electric  generating  and  .sub-stations  of  public 
undertakings  ;  e.(/.,  exposure  of  high-tension  conductors  within  reach, 
not  only  in  switchboanl  passage  ways,  but  also  in  other  parts  of  the 
])renu.ses  acc(>ssil)le  to  anyone  ;  potential  transformers  conneited  direct 
to  tile  main  "bus-bars,  without  any  isolating  switches;  open-ty])e  alter- 
nating me<iiuiu-i)res8ure  switchboanls  with  working  jilatfornis  of  iron 
])lates  witliout  insulating  mats.  In  some  of  the  older  stations  which 
have  been  extended  witii  good  modern  plant,  old  switchboanls  entiivly 
unlitted  for  the  present  greatly  increased  power  are  retahied  in  u.se. 
Occupiers  of  factories  aix>  often  entirely  dependent  upim  the  contractors 
for  putting  in  good  iilant  iti  a  ]iroper  manner.  Even  where  good  appa- 
ratus is  su])])lied,  dangers  are  often  intioduecd  through  ignorance.  Thus, 
a,  number  of  cases  were  found  where  interlocked  switch  and  fuse  boxes 
were  provided,  the  intention  being  that  the  fuse  boxes  could  only  Ih' 
opened  for  renewal  of  the  fuses  when  dead.  but.  in  fact,  they  wen'  con- 
nected the  wrong  way  round  so  that  the  fusts  would  be  always  live  and 
the  interlock  of  no  use. 


Fig.  1. — "Komet"  Iron, 


Heating  and  Cooking  Notes. 

KoMET  Electric  Iroxs  A>rD  Kettles. 
The  Electric  Heating  &  Hardware  Company,  Ltd.,  of  Crown 
Works,  Birmingham,  have  recently  placed  on  the  market  a  series 
of  electric  irons  and  kettles.  The  particular  feature  of  the  "  Komet  " 
iron  is  the  design  of  the  base.  The  front  end  tapers  to  a  sharper 
point  than  usual,  thus  enaVling  the  iron  to  \je  used  for  fine  work 

as  well  as  for  ordinary  articles. 
The  iron  is  made  of  mild  steel, 
and  the  element  is  carried  to 
within  a  quarter  of  an  inch  of  the 
point,  thus  giving,  it  is  claimed, 
adequate  '•  point  "  heat.  The 
.  onnector  allows  the  flex  to  be 
arranged  so  that 
strain  at  the  ter- 
minal connections  is 
ob\-iated,  and  the 
contact  pins  aresur- 
rounded  bj'  a  metal 
housing.  A  metal 
device  is  fitted  on 
the  back  of  the  iron 
to  act  as  a  stand 
when  the  iron  is 
stood  on  end.  An 
illustration  of  the  "  Komet "'  iron  is  shown  in  Fig.  1 .  The  "  Komet  " 
kettle  has  a  capacity  of  2k  pints,  and  is  particularly  neat  in  design. 
It  is  supplied  finished  in  nickel  jilate,  and  the  same  type  of 
terminals  and  connector  are  used  as  on  the  iron.  Considering 
the  present-day  costs  of  labour  and  material  the  prices  asked  for 
■■  Komet  "  appliances  appear  very  reasonable. 

An  American  Heater. 
Information  has  come  to  hand  of  an  American  patent  for  an 
electric  heater  which  is  distinctly  novel,  to  say  the  least  of  it.  In 
this  ajiparatus  a  radiant  element  wound  on  a  fireclay  tube  is  fixed 
in  front  of  a  parabolic  reflector.  The  back  of  the  reflector  is  heat- 
insulated  with  a  vacuum  chamber  to  prevent  heat  radiation  through 
the  back.  In  addition,  the  reflector  automatically  oscillates  like 
an  oscillating  fan,  so  that  the  heat  is  reflected  over  a  wide  area, 
instead  of  being  confined  to  a  definite  part  of  the  room  onh*.  If 
required,  the  oscillating  mechanism  can  be  disconnected.  An 
automatic  device  disconnects  the  element  if  the  heater  base  is 
moved  from  the  normal  vertical  position,  so  that  danger  of  a  fire 
due  to  th?  heater  falling  or  being  knocked  over  is  obWated. 

Cooking  and  Fodd  Exhibition. 
The  Cooking  and  Food  Exhibition,  which  was  held  last  week 
at  the  Royal  Horticultural  Hall,  'A'est minster,  was  the  twenty-fifth 
of  its  kind.  It  was  Avell  supported  by  the  public,  and  favourably 
reviewed  in  the  daily  press.  It  is  therefore  to  be  regretted  that 
such  an  excellent  opportunity  of  brmging  forward  the  claims  of 
electrical  apparatus  should  have  been  so  poorly  supported  by  tlie 
electrical  industry.  Our  gas  friends  v.ere  largely  in  evidence,  but 
electrical  exhibits  were  confined  to  two  di.splays.  one  by  the  Carron 
Company  and  the  other  by  the  Ediswan  Company. 

The  Carron  Company"  displayed  a  number  of  electric  ranges 
suitable  for  domestic  use,  and  "also  electric  fires  and  the  smaller 
cookuig  accessories.  The  cooking  demonstrations  carried  out  on  a 
Carron  Cooker  attracted  a  good  deal  of  attention,  and  results  ade- 
q\iately  bore  testimony  to  the  merits  of  electric  cooking. 

Ediswan  were  exhibiting  a  range  of  self-contamed  cookmg  uten- 
sils, such  as  milk  boilers,  saucepans.  &c.,  together  with  hotplates  and 
electric  fires. 

We  hope  that  when  the  next  exhibition  takes  place  there  will  be  a 
more  representative  display  from  the  electrical  industry,  because 
aetiuil  demonstration  of  the  apparatus  is  the  most  etlective  way  of 
educating  the  public  to  the  advantages  of  electrical  heating  and 
cooking.  We  realise  that  it  would  be  burdensome  for  every  manu- 
factiuer  to  show  at  every  exhibition,  but  could  not  a  comprehensive 
exhibit  be  arranged  on  a  co-operative  plan  ? 

Electbicai.i.y  He.vtk d  Hay  Box. 
According  to  "  Das  Echo  und  Deutsche  Export  Revue,"  Mr.  R. 
Reinhold  has  evolved  a  new  system  of  low  temperature  cooking, 
in  which  a  box  surrounded  with  non-conducting  material  is  main- 
tained at  a  constant  temjierature  of  212'  F.  by  means  of  electrically 
heated  coils.  It  is  po.ssible  for  food  to  continue  cooking  for  three 
hours  after  the  elements  have  been  in  circuit  during  40  minutes  cnlv. 
The  main  switch  is  operated  by  clockwork,  which  can  be  adjusted  to 
di.sconiu'ct  the  supply  of  current  at  any  desired  time.  say.  after  cnc, 
two.  or  three  hours. 
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The    Electrical    Industry    in    Russia 
During   the    Last    Five    Years.* 

By   N.   O.   LIFSCHITZ. 

Before  the  war,  although  the  electrical  industry  was  in  a  highly- 
developed  condition,  it  was  hardly  in  an  indejx^ndent  condition,  and 
depended  largely  on  German  firms,  nearly  all  of  whom  were  repre- 
sented in  some  way  in  Russia.  Other  nations  competed  only  to  a 
small  extent  ;  practically  the  whole  of  the  import  trade  was  in 
German  hands.  When  the  war  Ijroke  out  this  naturally  came  to  an 
end,  and  there  was  at  once  a  great  deficiency  in  many  directions, 
seeing  that  up  to  that  time  very  little  electrical  material  had  been 
manufactured  in  the  country.  Machines  and  apparatus  of  compli- 
cated construction,  as  well  as  fu.ses  and  instruments  of  all  kinds,  had 
been  obtained  almost  entirely  from  abroad.  At  first  the  Russians 
tried  to  buy  from  friendly  or  neutral  countries  ;  but  soon  there  was 
again  a  deficiency  owing  to  the  immen.se  demands  arising  out  of  the 
war.  Sweden  and  Denmark  were  soon  very  short  of  goods,  and 
gradually  a  curious  phenomenon  was  seen  in  the  shape  of  the  import 
of  German  goods  into  Russia  through  intermediaries  in  the  shape  of 
neutrals,  the  goods  being  first  exported  from  Germany  to  a  neutral 
country,  and  then  imported  into  Russia.  .This,  indeed,  took  p^ace 
on  a  large  scale  ;  but  as  the  Germans  ran  short  of  copper,  which  they 
replaced  by  iron,  and  as  transport  was  slow  and  uncertain,  this 
source  of  supply  soon  became  unavailable,  as  before.  The  Danish 
and  Swedish  firms  prospered  under  these  conditions,  and  soon  manu- 
factured for  the  Russian  market  on  their  own  account,  gradually 
improving  the  quality  of  their  output.  The  Russians  took  what  they 
could  get  quite  thankfully,  as  there  was  no  alternative  source  of 
supply,  though  some  of  the  imported  articles  were  of  good  quality, 
and  came  from  well-known  firms  of  long  standing  and  experience. 

But  Sweden,  Holland  and  Denmark  were  unable  to  supply  all  that 
was  wanted.  Japan  supplied  some  of  the  deficiency,  but  much  of 
this  material  was  of  poor  quality.  They  supplied,  however,  25 
per  cent,  of  the  total  number  of  imported  lamps,  and  these  Avere 
quite  good.  Japan  also  supplied  cables  and  materials  for  installa- 
tions of  indifferent  quality.  France  supplied  some  precision  instru- 
ments and  a  few  special  machines.  Switzerland  provided  meters, 
turbines,  and  a  few  generators,  some  of  which  took  two  years  for 
delivery.  It  was  soon  evident  that  America  was  the  only  possible 
source  of  supply,  as  England  was  unable  to  do  much  in  the  way  of 
export.  Relations  were  entered  into  with  the  General  Electric 
Company  of  America,  with  the  Westinghouse  Company  and  with. 
Siemens  Brothers.  There  was  still  a  decided  tendency  to  prefer 
machines  of  tiie  German  type,  to  which  the  Russian  market  was 
accustomed. 

In  the  middle  of  1915  it  became  evident  that  the  war  would  last 
more  than  a  few  months,  and  that  it  was  a  mistake  to  suppose  that 
business  would  soon  return  to  the  old  course.  Up  to  t'lis  time 
immediate  delivery  had  been  regarded  as  essential,  but  now  orders 
were  placed  for  large  machinery  with  delivery  in  12  or  18  months. 
The  first  considerable  consignment  from  England  and  America 
arrived  about  the  end  of  1916,  and  about  this  time  a  good  deal  of 
business  was  done  with  these  countries.  Immense  deliveries  were 
made  at  Archangel,  Yladivostock  and  Alexandrovsk.  The  railways 
were  quite  unable  to  deal  with  these  dumps,  a  large  fraction  of  which 
is  still  there,  and  no  attempt  has  been  made  to  deliver  the  goods. 
Up  to- the  declaration  of  the  blockade,  not  more  than  20  or  30  per 
cent,  of  these  imported  machines  had  been  delivered,  and  a  still 
smaller  fraction  had  been  put  to  work  :  but  it  was  soon  found  that 
the  quality  of  English  and  American  goods  was  first  class,  and  that 
the  construction  was  thoroughly  good.  The  prices  were  higher  than 
for  German  goods,  and  the  cost  of  transport  was  also  gi-eater.  It 
may  be  noted  that  very  little  business  was  done  in  this  direction 
by  small  firms  in  England  and  America,  the  vast  majoritv  of  the 
orders  being  placed  with  big  firms.  The  property  of  the  ^German 
firms  in  Russia  was  sequestrated  in  1915-1910,  though  it  was  not 
very  thoroughly  done.  The  future  for  these  firms  depends  largely 
on  the  political  asi)ect  of  things. 

One  of  the  largest  factories  in  Russia  was  the  A.E.G.  Company  in 
Riga,  and  there  was  a  risk  of  its  falling  into  German  hands  in  1915. 
There  was  also  a  great  need  to  develop  the  Russian  factories,  in 
view  of  the  diflficulties  of  import.  It  was,  therefore,  decided  to 
remove  the  Riga  factory  to  Charkow,  in  the  interior  of  Russia,  where 
immense  works  were  erected  lor  the  supply  of  Hrst-class  material. 
This  factory  employs  thousands  of  workmen,  and  will  probably  play 
an  important  part  in  the  future.  A  large  number  of  other'  semi- 
(Jerman  factories  were  also  transplanted  from  the  Baltic  provinces, 
and  these  included  the  Volta-Gesellschaft,  the  Siemens  &  Halske 
Russian  firm   and  a  number  of  others.     The  Allmanna  Svenska 
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also  erected  works,  and  there  were  consequently  .several  new  factories 
of  considerable  size,  besides  a  numl^er  of  smaller  ones.  A  number 
of  lamp  factories  were  also  built,  but  they  were  only  partially  suc- 
cessful. There  were  only  two  which  in  the  year  1917  18  produced 
500,000  lamps,  and  these  factories  laboured  under  many  difficulties, 
especially  in  the  supply  of  raw  material.  They  had  no  effective 
selling  organisation,  and  it  is  probable  that  in  the  course  of  time  they 
will  disappear.  The  production  of  lamps  on  a  .small  scale  is  alwaj-s 
likely  to  te  difficult,  partly  l>ecaase  such  factories  have  no  sufficient 
supply  of  technical  experts.  It  is,  however,  expected  that  one  of 
the  large  companies,  already  existing  in  Rassia,  will  start  a  lamp 
factory  as  soon  as  the  conditions  are  more  favourable. 

The  outcome  of  the  present  political  situation  .seems  very  un- 
certain ;  but,  in  any  ca.se,  it  .seems  very  unlikely  that  any  of  the 
principal  countries  of  the  world  will  te  able  to  supply  the  Russian 
market  during  the  next  10  years  or  more,  owing  to  the  needs  of  {heir 
own  markets.  It  must,  however,  be  rememljered  that  all  machinery 
in  Russia  is  either  destroyed  or  worn  out  ;  there  is  no  reserve  on 
which  to  draw.  In  the  towns  there  are  no  lamps,  tramcars  or  any 
kind  ^f  electrical  material,  and  the  whole  country  is  practically 
destitute  of  the  necessaries  of  life.  In  view  of  difficulties  of  getting 
raw  materials,  it  is  hardly  likely  that  the  needs  of  the  Russian  market 
mil  be  supplied  within  a  reasonable  time.  But,  besides  raw  material, 
it  will  be  equalh^  important  to  supply  engineers  and  teehriical  experts 
of  all  kinds.  The  German  experts  were  expelled  at  the  beginning  of 
the  war,  and  large  numbers  of  Russian  engineers  have  either  been 
killed,  starved  or  otherwise  put  out  of  action.  There  were  a  number 
of  English  and  American  enginee/s  in  the  country  during  the  war, 
and  they  did  excellent  work  ;  but  they  left  about  two  years  ago. 
There  is  a  difficulty  about  the  language,  but  the  business  world  in 
Russia  and  the  principal  officials  and  workmen  are  accustomed  to 
speak  Gerinan,  which  thus  gives  Germany  an  advantage  over  its 
competitors. 

The  conditions  of  the  electrical  industry  under  the  Soviet  Govern- 
ment are  similar  to  those  of  ail  other  industries,  all  of  which  have 
been  nationalised.  There  is  a  Commission  at  Moscow  which  presides 
over  electrical  affairs,  and  this  is  largely  manned  by  committees, 
-rtiiich  have  grown  up  during  the  war.  The  various  factories  are 
partly  in  the  hands  of  the  old  directors,  but  are  mainly  under  the 
control  of  men  who  have  been  elected  by  the  workers  and  officials. 
The  financial  arrangements  for  any  factory  are  drawn  up  several 
months  ahead,  and,  if  approved  by  the  Moscow  Commission,  neces- 
sary arrangements  are  made  with  the  bankers.  There  is  no  question 
of  working  at  a  profit,  seeing  that  wages  and  salaries  make  this  quite 
impossible  ;  the  various  firms  exist  at  the  expense  of  the  State  Bank. 
It  is  a  fortunate  circumstance  that  none  of  the  leaders  of  the  elec- 
trical industry  in  Russia  have  been  killed,  though  some  have  been 
imprisoned.  Their  lot  has  not  been  a  happy  one,  and  they  have 
suftered  in  many  ways  ;  but  owing  to  some  cause,  or  perhaps  to 
chance,  they  have  all  of  them  escaped  death. 

The  Soviet  system,  according  to  which  everything  l>elongs  to  th^ 
community,  naturally  e: dudes  the  idea  of  competition.  Everybody 
works  in  the  capacity  of  State  official,  on  a  schedule  laid  down  by 
the  Commission.  It  is  undeniable  that  this  has  reduced  the  effi- 
ciency of  the  worker  ;  but  the  removal  of  comjietition  and  he  many 
■  phases  of  activity  bound  up  with  it,  may  not  perhaps  be  altogether 
disadvantageous.  It  is  well  known  that  Russian  engineers  were 
always  more  interested  in  theoretical  investigations  than  in  their 
subsequent  practical  application — or.  at  any  rate,  they  carried 
their  theories  beyond  practical  necessities.  They  drew  up  specifica- 
tions, which  demanded  unnecessary  details,  for  which  the  buN^er  had 
to  pay  without  any  counterbalancing  advantages.  The  German 
firms  to  some  extent  may  be  said  to  have  encouraged  this  practice. 
It  is  likely  that  this  habit  will  now  disapjiear  under  the  new  s\-stem 
of  standardisation  which  is  being  laid  down  by  the  Commission. 
Part  of  the  new  system  is  that  there  shall  lie  no  differences  between 
the  ty])es  of  machinery  made  by  the  various  factories,  but  that 
cverAlhing  shall  he.  made  on  one  model. 

^^'ork  has  suffered  seriously  during  the  Russian  Revolution  and 
the  transplantation  of  various  factories,  such  as  the  A.E.G.  (now- 
called  the  Russian  General  Electric  Company),  has  also  hindered 
progress.  Some  of  these  factories  have  been  moved  several  times, 
and  the  result  is  that  for  the  last  two  \-ears  it  has  in  some  cases  been 
impossible  to  do  any  work  in  them.  The  blockade  has  shut  out  raw 
material,  and  this  has  been  another  cause  of  stoppage.  Naturally 
the  state  of  confusion  which  exists  everywhere  has  intensified  the 
disorder.  It  is  impossible  to  give  any  statistics  as  to  production 
but  it  is.  jx'rfectly  certain  that  it  is  w  holly  unable  to  meet  the  demand 
Naturally  no  central  stations  or  electric  railways  have  been  con- 
structed during  the  war,  but  this  has  not  prevented  the  Russians 
from  preparing  a  large  numl)er  of  schemes  on  paper,  the  cost  of 
which  would  be  millions  of  pounds.  It  is  very  uncertain  whether 
any  of  these  {rojects  w ill  materialise  in  the  immediate  future. 
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L.o>v    and    Medium    Tension 
Switchgear. 

The  General  Electric  Company,  Ltd.,  have  issued  the  fifth  reprint  of 
the  12th  edition  of  their  X.  &  Y.  Section  Catalogue  (low  and  medium- 
tension  switchgear).  Considerable  alterations  and  additions  have  been 
made  ;  the  section  is  even  more  comprehensive  than  hitherto,  thereby 
adding  to  its  value  as  a  well  arranged  compendium  of  switches,  cut-outs 
and  accessories  for  circuits  up  to  600  volts.  The  usual  features  are 
retained,  and  being  divided  into  two  main  parts,  open  type  gear  and 
ironclad  gear,  with  each  part  again  subdivided  into  groups  for  easy 
reference,  the  catalogue  will  prove  invaluable  to  engineers,  contractors 
and  all  connected  with  the  installation  and  upkeep  of  electrical  plant 
lighting  systems  and  apparatus. 


power  and  lighting  circuits,  &c.,  on  account  of  its  compactness,  neatness 
and  ease  of  eliecting  extensions.  In  brief,  the  system  enables  a  com- 
plete dust  and  damp  proof  unit  to  be  built  up  from  suitable  standard 
attachments  with  great  economy  in  wiring,  space  and  labour  of  erection. 
The  distribution  fuse  boards  shown  commard  attention,  each  board 
consisting  of  one,  two  or  three  enamelled  slate  slabs,  according  to  the 
number  of  poles,  with  insulating  barriers  between.  Ihe  fuses  are  of  the 
G.E.C.  hand-guard  pattern,  and  to  comply  with  the  factorv  regulations 
insulating  shields  are  provided,  which  make  it  impossible  for  an  operator 
accidentally  to  come  in  contact  with  any  live  metal  on  the  front  of  the 
fuse  panels.    Bus  bars  and  branch  terminals  are  fitted  with  the  necessary 


Fia.  1. — Double  Brkak  Switch. 


FlO.    2.  —  UXfT    TVPE     SwiTCHi;OABD. 


3. — Stepped  Fuse  Board 


"  Peel,"  "  Witton,"  "  Adelphi  "  and  "  Leader  "  main  switches  are 
listed  as  hitherto  and  additional  sizes  and  designs  included.  Besides 
battery  switches,  main  and  shunt  resistance  switches,  field-breaking 
switches,  volt  and  anmmeter  switches  of  the  more  usual  types,  a  new 
design  of  three-jjhase  ammeter  switch  makes  its  appearance.  The  pages 
following  are  devoted  to  main  cutouts — "  Bobbin,"  "  Handguard," 
"  Wedge  "  and  "  Open  "'  types — and  cable  connectors,  sweating  sockets, 
&c.  In  the  ironclad  gear  section  a  number  of  new  sizes  has  been  added 
to  the  range  of  "  Salford  "  main  switches,  including  75,  1  ")0,  300  and 
400  [ampere  switches  and  switches  with  fuses.  The  "  Twin -break  " 
switches  are  now  listed  also  in  triple  pole,  with  and  without  fu.'cs. 
The  newest  designs  of  "  D.B."  switches  and  switches  with  fuses  are 
shown,  thestirrup  handle  arrangement  affording  a  mo.st  effective  inter- 
lockinji  device. 

Following  a  useful  range  of  explosion-proof  switches,  for  use  in  fiery 
mines  and  other  situations  where  an  ex})losive  atmosphere  may  le 
present,  we  come  to  crane  limit  switches  and  switches  with  interlocked 
plugs  for  factory  and  dockyard  u.se.  For  the  first  time  sjjace  is  devoted  to 
the  "  Unit"  system  of  "Salford"  switches  a  sj-stem  which  has  proved  so 
advantageous  in  factories  and  workshops  for  the  control   of    motors. 


sweating  sockets.  The  enclosing  case  is  of  cast-iron,  with  solid  or  glazed 
front  and  is  rendered  weather-jiroof  by  means  of  a  tallowed-hemp  gasket, 
fitted  into  a  groove  all  round  the  joints  between  the  lid  and  the  box. 
Standard  boards  are  supplied  with  plain  holes,  which,  to  facilitate  wiring, 
are  drilled  as  nearly  as  possible  directly  opposite  the  sweating  sockets 
and  are  fitted  with  wood  bushes,  but  special  drilling  can  be  arranged  to 
Suit  customers'  requirements,  and  water-tight  and  special  glands  for 
armoured  cable  can  be  supplied.  For  three-phase  distribution  the 
"  Stepped "  type  of  fuse  board  possesses  great  advantages.  These 
boards  are  similarly  equipped  to  the  distribution  hoards  just  described, 
but  to  meet  the  difficulty  in  connecting  up.  especially  if  there  are  many 
ways  on  one  board,  each  ])hase  is  arranged  on  a  different  level,  i.e..  at 
different  distances  from  the  back  of  the  case,  arranged  at  the  top  of  the 
board,  in  the  mo.st  convenient  positions  for  the  inlet  and  outlet  cables. 
Special  drilling  can  be  arranged  to  suit  customers"  requirements.  Water- 
tight and  special  glands  for  armoured  cable  can  also  be  supplied.  The 
final  section  is  devoted  to  house  service  cutouts,  sealing  troughs,  fuses 
for  house  service  cutouts,  switch  and  cutout  sets  of  the  G.E.C.  tried  and 
proved  designs,  and  to  explosion -proof  cutouts.  Nine  ]iages  of  dimension 
drawings  complete  this  excellent  and  useful  publication. 


The    SM'cdish    Power    Station    at 
Vasteras.* 


Th'a  statio  i  coinijletes  the  schonio  of  the  Swedish  (JovcninuMit  for 
th  '  supi  ly  o '  electric  power.  Two  other  .stationa  have  ah-eady  been 
b  lilt,  ai  d  a-o  supplied  with  water  power  ;  one  of  these  is  at  Troll - 
hittan.  ;  nd  supplies  the  midland  districts,  while  the  other  is  in  the 
SMith  a(  Alfkulohy.  The  former  contains  10  turbines,  giving  in  all 
8  ).()0()  !  w.,  whil(>  tlie  latter  has  live  turi>ines  with  a  ninxiniuni  output 
of  50.0;  0  k\v.  The  Trollhiittan  works  get  their  power  from  the  Gota 
river  at  a  fairly  uniform  rate  ;  hut  the  power  at  the  disposal  of  the 
otiier  :  tatiou  from  water  sources  is  very  variable.  In  the  winter 
moi  ths  it  is  only  half  the  amount  available  in  the  summer  months, 
owing  to  the  fact  that  in  the  latter  ]ierio(l  of  the  year  the  melting 
of  the  snow  causes  a  givat  inci-ease  in  the  rate  of  How  of  the  water. 

It  wns.  then>fo  o.  decided  that  a  sieam-power  station  was  needed 
to  smooth  out  these  ditTeronees.  and  the  site  eho.sen  was  at  Vasteras, 

*  Abstra<'t  from  the  "  Elektrotechnisclie  Zeitschrift,"  Xo.  0,  1920, 
a  id  "  Tcknisk  Tidskrift." 


on  the  north  side  of  the  ^Miilar  Lake,  about  110  km.  from  Alf- 
karlehy.  and  200  km.  from  Trollhiittan.  TheiT  has  been  a  great 
shortage  of  coal  in  Sweden  during  the  war.  and  this  together  with 
other  cavises  has  led  to  heavy  demands  on  the  water-jiower  stations. 
The  extix'Mie  ])oints  of  sup]ily  of  the  two  hydraulic  stations  are  only 
100  km.  apart,  and  the  steam-power  station  will,  thei-efore,  be  a 
useful  auxiliary  to  both  of  them  ;  in  fact,  it  is  now  ]iroposed  to  unit© 
the  two  distributing  networks.  Still,  the  new  station  is  specially 
intended  to  a.ssist  the  southern  power  station  at  times  when  it  suffers 
from  a  diMieieney  in  the  supjily  of  water,  and  at  pivsent  it  is  only 
]iro]>osed  to  use  it  when  this  lack  of  sufticient  water  arises  at  Alf- 
karlehy.  The  conditions  ai-e.  however,  very  irregular,  and  depend 
on  the  accidents  of  rainfall  and  tom|x>raiure.  It  is  expected  that 
tiie  Viistcras  Station  will  have  to  bo  ojx^ratcd  for  a  short  time  in  the 
early  spring,  and  for  a  longer  ]ieriod  during  the  winter  :  under 
vnifavomable  conditions  it  might  have  to  work  throughout  the 
winter  into  the  spring.  When  the  snow  begirs  to  melt  in  May,  the 
stoam  station  will  Ix^  completely  clo.sed  for  two  or  three  months  ; 
or  rather,  its  output  will  l>e  suspended,  as  there  also  remains  the 
possibility  that  it  may  bo  needed  in  cas^  of  a  scmous  breakdown  at 
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one  or  other  of  the  hydraulic  stations.  These  considerations  rather 
complicated  the  design  ;  it  was  impossible  to  design  the  station  on 
the  lines  of  highest  efficiency  for  a  steady  output  without  taking  into 
account  the  fact  that  it  may  be  necessary  to  put  the  station  into 
oix'ration  with  the  least  possible  delay  with  very  few  attendants. 
This  part  of  the  problem,  in  so  far  as  it  relates  to  the  attendants,  has 
been  solved  by  building  in  the  immediate  neighbourhood  large  work- 
shops, in  which  all  the  repairs  which  arise  out  of  the  Alfkarleby 
station  are  done.  There  are  thus  always  sufficient  men  on  the  spot 
to  manage  boilers  and  engines,  and  men  are  always  available  from 
the  peat  bogs  of  the  district,  these  bogs  being  exploited  for  com- 
•bustible  for  the  boilers  ;  work  on  the  peat  bogs  is  most  conveniently 
done  in  the  summer,  and  this  harmonises  with  the  general  scheme. 

The  new  steam  station  is  1  km.  to  the  east  of  the  town  of  Viisteras 
•at  a  short  distance  from  the  Malar  Lake,  with  which  it  has  been  con- 
nected by  a  canal  ;  it  is  also  connected  with  the  railway.  Diagrams 
are  given  showing  the  general  lay-out  of  the  works.  The  engine- 
Toom  is  at  present  large  enough  for  four  units  ;  corresponding  to  this 
the  boiler-house  contains  10  boilers.  The  output  is  to  be  40,000  kw. 
At  the  moment,  there  are  two  turbine  sets,  each  of  5,000  kw.  with 
a  power-factor  of  0-7,  with  a  maximum  output  of  7,000  kw.  at  a 
power- factor  of  unity.  Power  is  generated  at  a  pressure  varying 
from  6,.300  to  7,000  volts  at  3,000  revs,  per  min.  These  outputs 
can  be  obtained  with  any  steam  pressure  between  14  and  19  at- 
mospheres ;  the  superheat  is  about  375'^C.  In  consequence  of  the 
high  velocity  of  the  steam,  which  amounts  to  70  meters  per  second, 
great  care  had  to  be  exercised  in  the  design  and  arrangement  of  the 
steam  piping.  A  third  turbine,  giving  10,000  kw.  to  14,000  kw., 
is  on  order  ;  they  have  all  been  made  in  Sweden.  There  is  space 
•for  the  installation  of  a  fourth  turbine  of  the  larger  size. 

Tests  were  carried  out  on  the  5,000  kw.  turbines.  With  steam 
at  325°C.,  and  condenser  water  at  5°C.,  the  following  results  were 
obtained  :  At  2,500  kw.,  the  Laval  turbine  took  6  05  kg.  per  kilowatt- 
hour,  while  the  Stal  turbine  took  5-12  kg.  ;  at  5,000  kw.,  the  Laval 
turbine  took  5-55  kg.,  and  the  Stal  took  4-72  kg.  ;  at  7,000  kw.,  the 
corresponding  figures  were  5-7  and  5-08.  These  figures  are  slightly 
better  than  the  guarantees.  If  we  take  the  steam  consumption  of 
the  Stal  turbine  at  5,000  kw.  as  the  basis,  then  with  coal  of  a  calorific 
capacity  of  6,200  heat  units,  and  an  efficiency  of  83  per  cent,  at  the 
boilers,  we  consume  0-7  kg.  of  coal  per  kilowatt-hour,  allowing  for 
a  loss  of  3  per  cent,  in  the  steam  piping  and  auxiliary  machinery. 
The  thermal  efficiency  of  the  whole  is  19-8  per  cent.  The  Stal 
turbine  rests  on  its  condenser  and  required  no  special  foundations, 
while  the  Laval  turbine  is  built  on  six  concrete  pillars,  which  are 
completely  separated  from  the  building.  When  the  machine  was 
first  set  in  motion,  very  dangerous  vibration  of  the  building  was 
•caused,  but  this  was  rectified  by  completely  isolating  the  foundations 
from  the  rest  of  the  engine  room.  The  condenser  water  is  obtained 
from  the  canal,  each  turbine  requiring  600  litres  per  second.  A 
turbine-pump  is  also  available  for  the  Laval  set  in  case  of  need. 
■Cooling  air  for  ventilating  the  genei-ators  is  supplied  through  con- 
duits, and  up  to  the  present  there  has  been  found  to  be  no  need  to 
filter  the  air. 

Voltage -regulation  is  controlled  by  lesistances  in  the  fields  of  the 
•exciters.  The  travelling  crane  has  a  capacity  of  37-5  tons.  All 
motors  and  all  the  lighting  of  the  station  is  done  with  low-tension 
polyphase  current,  supplied  through  two  transformers  of  500  kw. 
capacity.  The  generators  are  connected  to  the  switchboard  through 
two  three-core  cables  with  sectional  areas  of  240  sq.  mm.  A  double 
system  of  'bus-bars  is  used.  An  induction  regulator  which  can  vary 
the  voltage  by  10  per  cent,  on  either  side  of  t!ie  mean  value  is  used 
for  supplying  power  and  light  to  the  neighbouring  town  of  Viisteras  ; 
this  is  necessary  on  account  of  the  considerable  variations  of  voltage 
which  arise  out  of  the  long-distance  transmission  to  Alfkarleby. 
The  two  main  transformers  give  5,000  k.v.a.,  and  have  two  high- 
tension  windings  for  20,000  and  70,000  volts.  They  weigh  40  tons 
when  filled  with  oil.  In  the  farther  extension  of  the  station  it  is 
likely  that  higher  pressures  will  be  used,  seeing  that  it  is  proposed 
to  connect  it  with  Trollhattan,  and  it  may  be  used  for  supplying 
power  in  so:ne  of  the  northern  districts  of  Sweden.  The  article 
contains  a  diagram,  showing  the  general  connections  on  the  switch- 
board ;  also  another  showing  the  general  arrangement  of  boiler 
house,  engine  room,  transformer  room,  workshop,  <S:c.,  and  a  third 
■showing  the  position  of  the  po\\er  house  Mith  respect  to  the  lake  and 
■railway,  and  the  methods  of  unloading  coal. 


The  Preston  Telephonic  district  has  been  incorporated  in  that  which 
will  be  governed  from  Blackbu  n,  in  pvu-suance  of  the  general  policy 
to  extend  the  areas  under  t.io  control  of  one  head  official,  in  tiie  interests 
of  ;  dministrative  efficiency  and  (conmv.  On  the  1st  inst.  Mr.  John 
Asiiton,  district  telephone  'manager,  of  the  Roc  dale,  Oldham,  Huddere- 
'ficld  and  Halifax  area,    etircd  after  39  vears"  service. 


Commercial     Topics. 

Australian  Electricity  Supply  Developments. 

There  are  m.-iny  interesting  electric  supply  and  traction  projects  at 
present  under  consideration,  and  one  of  the  most  interesting  of  these  is 
the  scheme  for  providing  an  adequate  supply  of  electric  current  in 
greater  Sydney  in  order  to  meet  the  rapidly  increasing  demandji  in  the 
district.  Sydney  City  Council  will  probably  purchase  a  coal  mine, 
erect  a  power  house  in  the  vicinity,  and  construct  electric  trans- 
mission linas  to  Sydney,  a  scheme  involving  a  capital  outlay  of  between 
two  and  three  million  pou.ids  sterling.  H.M.  Commis-sioner  reports  that 
the  City  Council  has  resolved  to  acquire  a  coal  property,  principally  to 
supply  fuel  for  its  power  house,  and  the  general  manager  of  the  Elec- 
tricity Department  (Mr.  H.  R.  Forbes-ilackay)  has  reported  to  the 
Council  of  Sydney  that  it  should  have  in  operation  an  entirely  new  power 
house  on  a  different  site  from  that  of  its  existing  generating  station, 
ready  to  meet  the  ever-increasing  demand  for  electricity  early  in  192.5 
at  latest.  If  the  new  power  house  is  established  in  or  near  the  City  the 
first  portion  of  the  plant  will  consist  of  three  turbo-alternators,  each  of 
not  less  than  12,000  kw.  and  not  more  than  about  18,fXXJ  kw.  Boiler- 
house  plant,  coal  handling,  ash  handling,  and  pumping  plant  would  also 
be  required  and  switchgcar  for  the  control  of  the  three  alternators  and 
probablj'  from  10  to  20  feeders.  If,  however,  the  new  power  house  is 
established  adjoining  the  coal  mine  it  would  probably  be  equipped  with 
larger  generating  units.  A  transmission  line  of  not  less  than  W  miles 
would  be  required  and  also  step-up  and  step-down  transformers.  Mr. 
Forbes-Mackay  will  be  pleased  to  have  from  British  manufacturers  any 
information  about  their  plant,  particularly  about  devices  for  burning 
coal  economically,  handling  coal  from  railway  trucks  into  overhead 
bunkers,  handling  ashes  from  automatic  stokers,  &c. 
*         *         *         * 

Hydro-Electric  Development  in  Sweden. 

The  scarcity  and  high  cost  of  coal  have  led  to  a  rapid  development  ot 
Swedish  water  power,  to  a  great  expansion  of  electric  traction  on  the 
railways  and  of  electric  power  for  mining  and  industrial  purposes. 
Fortunately  the  vast  waterways  of  the  country  offer  almost  unlimited 
resources  of  power.  According  to  '"The  Time's  Trades  Supplement  the 
existing  hydro-electric  works  are  producing  1,150,000  turbine  horse- 
jjower,  while  further  works  under  construction  will  soon  add  another 
250,000  h.p.  Ten  of  the  principal  rivers  in  Sweden  furnish  the  original 
driving  power,  while  the  electricity  produced  is  carried  for  hxmdreds  of 
mUes  across  country.  The  generating  plant  (turbines,  electric  generators, 
transmission  line,  &c.),  is  largely  of  Swedish  manufacture,  but  some  of 
the  distributing  networks,  motors,  &c.,  have  been  imported.  Four 
large  stations  belong  to  the  State,  and  32  (of  more  than  5,000  h.p. 
capacity)  to  private  companies.  The  railway  line  from  Kiruna  to  the 
Norwegian  frontier  was  electrified  some  years  ago,  and  the  Kiruna- 
Lulea,  Stockholm-Gothenburg,  and  Nordmark-Klaralfoen  lines  are  now 
being  electrified.  Several  private  lines  haTe  also  been  converted.  At 
present  19,000  kilometres  of  electric  transmission  line  are  owned  by 
private  enterprises.  It  is  estimated  that  280,000  acres  of  land  are  under 
cultivation  where  electric  energy  is  used  for  both  agricultural  purposes 
a:id  lighting.  Including  the  farms  where  it  is  only  used  for  lighting,  this 
area  covers  480,000  acres.  Adding  that  of  towns  where  electric  power 
is  used  in  local  industries  as  well  as  for  lighting  and  traction,  the  area 
served  by  electric  energy  amounts  to  a  million  and  a  half  acres.  The 
Government  is  empowered  to  grant  loans  to  private  companies  for  carry- 
ing out  hydro-electric  enter} 'rises,  while  14  million  kroner  have  been 
voted  for  completing  the  work  of  intrjducing  electric  traction  on  tbe 

State  railwavs. 

*  *  •  * 

The  Tasmanian  Spelter  Industry. 

Imjiortant  developments  are  taking  place  in  connection  with  the 
scheme  for  establishing  the  spelter  industn,-  on  a  sound  commercial 
basis  in  Tasmania.  Last  year  the  Government  secured  ParUamentary 
sanction  to  expend  £500,000  in  utilising  the  water  jiower  of  Lake  RoUe- 
ston  in  order  to  supply  the  Mount  Read-Roseberj-  Mines,  Ltd..  with 
power  for  producing  50  tons  of  spelter  per  day  from  the  group  of  mines 
on  the  west  coa«t  of  Tasmania.  This  scheme  has  now  been  dropped,  but 
the  Electrolytic  Zinc  Company  (Proprietan-),Ltd.,  which  has  been  pro- 
ducing zinc  "at  Risdon,  near  Hobart,  from  New  South  Wales  ores,  has 
taken  over  the  mines  of  the  Mount  Read  Company,  as  well  as  the  latter 
Company's  ojftion  to  purchase  from  the  Government  the  Zeehan  smelter 
site  for  establishing  there  a  plant  for  the  reduction,  smelting  and  concen- 
tration of  West  Coast  zinc  and  lead  ores.  The  zinc  concentrates  pro- 
duced at  Zeehan  will  be  taken  over  the  Strahan-Zeehan  railway  to 
Strahan  and  shipped  to  Hobart,  where  the  zinc  concentrates  will  be 
treated.  The  Government  is  to  purchase  from  the  Mount  Lyell  Copper 
Mming  Company  a  supply  of  electrical  energy  to  be  delivered  at  that 
company's  power  station  at  Lake  Margaret,  and  erect  a  transmission 
line  from  there  to  Zeehan.  It  will  have  available  about  1.500  h.p. 
for  mining  and  other  purposes  in  Zeehan  for  the  Electrolytic  2unc  Com- 
panv.  It  was  found  uneconomical  to  establish  a  second  zinc  decom- 
position plant  in  Tasmania,  and  consequently  an  amalgamation  of 
interests  was  arranged  in  order  to  meet  competition  with  strong  com- 
panies in  other  coiintries.  Over  90  per  cent,  of  the  anticipated  pro- 
duction hao  to  be  exported.  The  Electroh-tic  Zinc  Company,  ■which 
will  increase  its  capital  from  £1,000,000  to  £2.300.000.  is  now  producing 
15  tons  daily  of  the  highest  grade  zinc,  assaying  over  99.95  per  cent. 
The  construction  of  the  plant  to  produce  100  tons  per  day  of  electrolytic 
zinc  is  steadily  proceeding. 
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Electricity  Supply. 

Wimbledon  Corporation  have  applied  for  consent  to  put  in  a  3,000  kw. 
turbo-alternator. 

Epsom  Finance  Committee  has  been  authorised  to  purchase  an 
electric  syren  for  £235. 

Belfast  Corporation  have  increased  the  charges  for  electric  lighting 
and  power  by  20  per  cent. 

Leyton  Urban  council  have  received  sanction  to  loans  of  £5,000  for 
mains,  and  £2,000  for  services. 

Gellygear  Urban  Council  have  applied  for  a  loan  of  £2,000  to  form  a 
■working  balance  for  the  electric  light  undertaking. 

Bodmin  Council  have  accepted  the  offer  of  the  local  electric  light 
company  for  public  lighting  for  ten  years  at  £278  per  annum. 

Exeter  Corporation  has  ai^plied  for  permission  to  borrow  £30,426 
for  additional  plant,  including  a  1,500  kw.  turbo-generator. 

The  price  of  electricity  for  private  lighting  has  been  increased  from 
8d.  to  lOd.  a  unit  in  Llandudno,  and  for  power  from  2|d.  to  4^d. 

Leeds  Electric  Committee  has  agreed  to  give  a  supply  of  electricity 
in  bulk  to  Morley  Corporation,  subject  to  the  consent  of  the  Electricity 
Commissioners. 

Hastings  Corporation  has  adopted  a  scheme  for  improving  the  street 
lighting,  including  31  front  line  arcs  and  63  street  arc  lamps  to  be  lit 
from  sunset  to  sunrise. 

Penzance  Housing  Committee  have  instructed  their  architect  to 
ascertain  the  relative  cost  of  electric  and  gas  lighting  in  the  houses  to 
be  erected  on  the  Lescudjack  site. 

Portsmouth  Corporation  have  sanctioned  a  scheme  for  extensions 
of  the  generating  plant  at  a  cost  of  about  £75,000,  including  a  4,000  kw. 
turbo-alternator,  water  tube  boilers,  &c. 

Stirling  Corporation  has  made  a  further  increase  of  |d.  a  unit  (from 
7Jd.  to  8d.)  in  the  charge  for  electric  lighting.  The  power  and  public 
lighting  charges  have  been  increased  by  five  per  cent. 

On  Wednesday  Liverpool  City  Council  agreed  to  apply  to  the  Elec- 
tricity Commissioners  for  sanction  to  borrow  £115,000  for  additional 
generating  plant  at  the  Lister-drive  electric  power  station. 

Ilford  Urban  Council  proposes  to  expend  £10,000  on  a  new  feeder 
and  house  services  in  the  Cranbrook-road  district,  and  to  supply  the 
new  houses  on  Townswood  Hill  by  means  of  an  overhead  line. 

Hammersmith  (London)  Council  has  received  the  sanction  of  the 
Electricity  Commissioners  to  a  loan  of  £11,0C0  for  the  linking-up  of  the 
Battersea,  Fulham  and  Hammersmith  electric  generating  stations. 

King's  Lynn  Corporation  is  investigating  the  probable  demand  of 
electricity  in  the  villages  of  Terrington  and  Clenchwarren,  and  if  there 
should  be  sufficient  support  supply  will  be  given  by  overhead  cables. 

In  view  of  the  proposals  for  the  reorganisation  of  electricity  supply  in 
North  Wales  the  Urban  Council  of  Prestatyn  has  appointed  a  committee 
to  report  on  the  question  of  introducing  electricity  supply  in  the  Council's 
area. 

Stepney  (London)  Council  has  adopted  the  Electricity  Supply  Com- 
mittees estimate  of  £6,000,  the  cost  of  reactances  required  at  the  Lime- 
house  station  in  connection  with  the  substitution  of  a  10,000  kw.  for  a 
5,000  kw.  set. 

The  Peterborough  Corporation  has  asked  the  soke  of  Peterborough 
County  Council  to  authorise  the  extension  of  the  electric  supply  mains 
to  the  parishes  of  Thorpe,  Clinton,  Walton,  Castor,  &c.,  outside  the 
borough  boundary. 

At  a  meeting  last  week  of  representatives  of  electric  supply  under- 
takings in  the  Lancashire  and  Cheshire  districts  the  National  Joint 
Board's  new  fcale  of  salaries  for  technical  members  of  electricity  srafEs 
was  rejected,  and  it  was  decided  to  frame  a  scale  of  their  own  instead. 

It  is  announced  that  the  dispute  between  Wohcestkr  Corporation  and 
the  E. P. E. A.  has  been  settled  by  the  Corporat':  ii  agreeing  to  ado])t  the 
schedule  of  salaries,  subject  to  the  decision  of  the  District  Joint  Board 
upon  outstanding  matters. 

Pontkfract  Rural  Council  have  consented  to  the  use  of  overhead 
lines  by  the  Yorkshire  Power  Company  for  the  supply  of  electricity  to 
Glass  Houghton  and  Ferrybridge,  and  have  asked  the  Company  to 
arrange  the  lines  so  as  to  connect  with  the  houses  to  be  erected  at  Aire- 
dale. 

The  Ayrshire  Dockyard  Company  propose  to  erect  a  power  station  at 
the  East  End  of  Irvine  Harbour,  which  will  be  capable  of  supplying 
current  for  power  and  lighting  requirements  and  also  for  tlie  operation 
of  pneumatic  tools  used  in  shij)  repair  work. 

Pending  the  formation  of  District  Joint  Boards  for  No.  5  and  No.  7 
Area  (Midland  I'ndertakings),  informal  meeting.^  between  representa- 
tives of  the  undertakings  and  representatives  of  the  E.P.E.A.  are  being 
arranged  to  deal  with  the  Schedule  of  Salaries  for  the  technical 
STAFF,     in  No.  7  area  a  meeting  was  held  on  the  7th  inst.,  at  Nottingham. 

BiNGLEY  Urban  Council  has  notified  Keighley  Corporation  that  it 
proposes  to  refer  to  arbitration  the  question  as  to  the  means  of  pre- 
venting the  repeated  interrui)tions  of  tlu^  bulk  su])ply  of  electricity  by 
the  Corporation  to  the  Council,  as  i)rovitled  by  the  agreement  between 
them.     Mr.  T.  Roles,  of  Hradfonl,  is  suggested  as  arbitrator. 

Caerphilly  Urban  District  Council  has  given  notice  of  intention  to 
apply  for  a  Special  Order  to  authorise  the  ])rovision  and  distribution  of 
electrical  energy  in  the  portion  of  tlie  Couiicirs  area  set  out  in  tlie  Caer- 
philly Order  of  1913  ;    to  c  npower  the  jmrchase  of  the  undertaking  of 


the  Caerphilly  Electric  Supply  Company  and  to  make  a  connection  with* 
the  mains  of  the  South  Wales  Electrical  Power  Distribution  Company. 

At  a  recent  conference  of  local  authorities  in  Falkirk,  steps  were  taken- 
to  form  a  joint  electricity  authority.  There  were  representatives  present 
from  the  burghs  of  Stirling,  Falkirk,  Grangemouth,  Denny,  Alloa, 
Bo'ness,  Bathgate  and  Armadale.  A  committee  was  appointed  to  ascertain 
the  possible  requirements  over  the  whole  area  for  the  next  five  years, 
with  a  view  to  placing  a  scheme  before  the  Electricity  Commissioners. 

Guildford  Town  Council  have  decided  to  purchase  the  undertaking 
of  the  Guildford  Electricity  Company,  Ltd.,  for  £55,000,  and  in  order  to- 
defray  the  cost  and  to  finance  future  developments  they  are  asking  for- 
sanction  to  a  loan  of  £80,000.  The  company  was  registered  in  1892  and 
has  a  paid-up  capital  of  £34,150  with  £25,000  debentures  and  £15,000 
loans.  The  total  plant  capacity  is  1,200  kw.,and  there  are  about  1,300 
consumers.  No  dividend  has  been  paid  since  1915.  The  shareholders 
have  authorised  the  directors  to  sell  at  the  figure  stated. 

The  "  South  Wales  Daily  News  "  calls  attention  to  the  fact  that  the 
scrapping  of  the  national  shipyard  at  Beachley  will  leave  the  Chepstow 
district  a  distinct  asset  in  the  large  power  house  on  the  Gloucestershire 
bank  of  the  Wj'e,  which  is  equipped  with  three  turbo-alternators  (two  of 
3,000  and  one  of  1,000  k.v.a.),  and  is  running  on  a  24-hour  load.  There 
are  three  sub-stations  connected  with  the  system.  The  station  superin- 
tendent is  Mr.  A.  G.  Greenfield,  and  he  is  optimistic  regarding  the  future 
of  the  power  house,  which  could  be  easily  adapted  to  the  needs  of.  a 
super-generating  station. 

The  Finance  Committee  of  Manchester  Corporation  has  withdrawn 
its  opposition  to  the  proposal  to  furnish  the  Lancashire  Electric  Power 
Company  with  about  20,000  kw.  from  the  Barton  poM'er  station,  necessi- 
tating the  erection  of  additional  generating  plant,  at  £700,000.  By 
spending  this  monej',  the  committee  points  out,  Manchester"  would  be- 
anticipating  its  own  requirements,  and  would  also  be  keeping  its  place 
as  the  chief  authority  in  the  Electricity  Commissioners'  scheme  for- 
South-east  Lancashire.  The  charges  to  the  company  would  be  on  a 
higher  scale  than  to  Manchester  consumers,  the  main  addition  to  the 
charges  being  7j  per  cent,  as  "  commercial  profit." 

The  Birmingham  Electric  Supply  Department  announce  that  they  have 
had  to  restrict  the  use  of  electric  power,  more  particularly  between  8  a.m. 
to  10  a.m.,  and  from  2  p.m.  to  4  p.m.  daily,  and  otherwise  where  special 
agreements  exist.  In  other  cases  the  consumers  have  been  requested- 
substantially  to  economise  in  their  use  of  power.  The  department,  which 
asks  for  the  co-operation  of  the  jjublic,, points  out  that  difficulty  is  being 
experienced  in  maintaining  full  supplies  of  current,  and  state  that  some 
measure  of  restriction  is  essential  during  the  winter  months  with  the 
heavy  demands  on  the  machinery.  The  new  generating  station  at 
Nechells  should  have  been  in  use  by  this  time,  but  unavoidable  delays 
were  encountered  in  its  erection  and  equijament,  and  the  station  is  not 
likely  to  be  ready  for  use  for  a  considerable  time. 

Some  attention  is  being  paid  to  the  development  of  Scottish  vater 
power,  and  an  interesting  meeting  of  representatives  of  public  bodies  in 
Invernessshire  has  been  held  in  Edinburgh  in  order  to  consider  the- 
subject  of  the  development  of  water  power  in  the  Highlands.  Sir 
John  Stirling  Maxwell,  Bart.,  presided,  and  Mr.  W.  ^lurray  Morrison 
explained  in  detail  the  proposals  of  the  British  Aluminium  Company  for- 
the  development  of  the  water  power  in  the  Spen  Valley.  The  Company 
would  promote  a  bill  or  Provisional  Order  for  carrying  out  the  scheme. 
The  power  to  be  developed  would  be  about  60,000  h.p.  and  the  energy 
would  be  used  mainly  for  the  production  of  aluminium,  but  a  part  of  the 
power  would  be  reserved  for  local  industries.  The  meeting  was  of 
opinion  that,  in  view  of  the  necessity  for  providing  emi)loyment  and  of 
the  resettlement  of  men  in  the  Highlands,  the  scheme  should  receive  the 
support  of  the  Government. 

Another  interesting  scheme  is  the  proposal  of  the  Hydro-Electric 
Development  Companv,  Ltd.,  to  apply  for  a  Provisional  Order  to  au- 
thorise the  utilisation  of  the  water-power  in  North  Perthshire  in  generat- 
ing electricity.     The  scheme  is  receiving  substantial  support  in  Dundee. 

The  accounts  of  Sheffield  Electric  Supply  Department  for  the 
year  ended  March  25  show  revenue  £786,493  (compared  with  £735.145  iii. 
previous  year),  -vorking  expenses  £569,578  (£504.255).  leaving  gross- 
profit  £216,915  (£230,890).  Interest  and  sinking  fund  requiivd  £184,992 
(£161,596),  and  the  net  profit  was  £31,923  (£69.294).  which  has  been  placed- 
to  renewals  and  special  expenditure  fund.  Average  price  obtained  was 
l-27d.  (0-99d.)  per  unit,  and  cost  per  unit  sold  was  0-90d.  (0-65d.)  ex- 
clusive, and  l-23d.  (0-89d.)  inclusive,  of  capital  charges.  Maximum  load. 
Avas  60,593  (50,546)  k.v.a.  I'nits  ueneratcd  (including  traction)  were 
158,248,710  (192.019,666)  and  sold  132.178.750  (161,839.041).  Total 
connections  are  equal  to  l(i4,262  kw.  ( 149,8lt2  kw.),  and  motors  connected 
aggregate  124,063  (113,548)  h.p.  There  are  9.902  consumers  (increase 
1 ,938).  Average  cost  of  coal  was  28s.  Id.  per  ton,  compared  with  22s.  6d. 
in  previous  year,  and  13s.  in  1916.  The  revenue  of  the  installation  and 
motor  department  (included  in  the  above  figures)  was  £82,4(52  (£63,878), 
and  the  working  ex))enses  were  £76,938  (£60,854). 

Aid.  8tyring,Nvho  submitted  the  accoimts  at  a  recent  meeting  of  the 
Council,  said  the  Committee  were  sorry  they  could  not  contribute  any- 
thing to  the  relief  of  rates  this  year.  The  renewals  and  special  expen- 
diture fund  was  much  dei)leted,  and  it  was  necessary  to  increase  it.  The 
expenditure  out  of  that  ftnid  would  Iv  £83.5(  (»  for  renewing  certain 
generating  plant  and  the  renewal  of  four  boilers,  the  cost  of  which  w^ 
over  £70,(.lHt.  By  the  use  of  the  new  i  lant  their  position  would  be 
strengthened.  During  the  current  year  the  output  of  energy  would 
exceed  that  of  the  last  of  the  war  years 
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Electric  Traction. 

The  Hull  Tramways  Committee  has  acciuired  for  £10,000  a  site  in 
George-street  to  serve  as  central  tramway  offices. 

The  short  electric  tramway  route  of  the  Edinburgh  Corporation,  on 
■which  there  was  a  loss  of  about  £2,800  a  year,  has  been  closad  down,  a:id  a 
limited  motor  omnibus  service  has  been  substituted. 

Hyde  Corporation,  which  recently  acquired  the  undertaking  of  the 
Oldham,  Ashton  &  Hyde  Electric  Tramway,  Ltd.,  is  carrying  out  various 
improvements  and  extensions  of  the  system.  A  large  shed  has  been 
erected  on  land  adjoining  the  depot  in  Mossley-road,  over  a  dozen  new 
tramcars  have  been  purchased,  and  a  new  tramways  office  will  be  built. 
It  is  |also  proposed  to  lay  a  double  tram  track  between  Ashton  and 
Oldham,  and  to  inaugurate  a  through  service  of  cars  between  the 
two  towns. 

The  Extra-London  Councils  who  own  tramways  have  passed  a 
resoliition  regretting  that  the  L.C.C.  should  have  approached  the  Ministry 
of  Transport  for  the  purpose  of  taking  joint  action  with  the  companies 
dealing  with  omnibus  traffic  in  the  London  area  without  first  consulting 
the  Metropolitan  Tramways  Council.  They  have  also  expressed  the 
opinion  that  no  co-ordination  of  traffic  between  the  tramways  and  other 
surface  traffic  can  be  satisfactorily  obtained  unless  such  co-ordination 
is  made  to  include  the  tramway  and  other  traffic  of  the  outer  London 
area. 

Owing  to  the  high  cost  of  laying  down  concrete  foundations  for  tram 
rails  Bradford  Tramways  Committee  proposes  to  construct  certain 
projected  extensions  with  special  tracks  on  sleepers,  with  a  ballast 
foundation.  Between  Harehills  and  Oakwood,  the  Corporation  have 
bought  a  strip  of  land  which  will  be  utilised  for  tramways.  The  rails 
will  be  laid  on  sleepers  above  ground,  after  the  style  of  a  light  railway, 
and  as  there  will  be  no  ordinary  traffic  the  tramcars  will  develop  a  much 
higher  speed  than  normally.  Another  track  of  the  same  character  is 
to  be  laid  down  between  Hunslet  and  the  new  "  garden  city  "  of  Mid- 
dleton,  and  as  existing  lines  fall  due  for  renewal  on  the  various  outskirts 
the  tramways  manager  will  consider  how  far  it  is  possible  to  resort  to 
this  cheaper  method  of  construction. 

London  County  Council,  who  are  inviting  tenders  for  125  tramcars 
and  equipments,  are  further  offering  a  prize  of  £1,000  for  the  best  design 
for  a  new  type  of  electric  tramcar.  The  assessors  will  be  the  General 
Manager  of  the  L.C.C.  tramways,  Mr.  A.  L.  C.  Fell,  and  an  engineer  to 
be  appointed  by  the  President  of  the  Institution  of  Civil  Engineers. 

The  Ministry  of  Transport  has  consented  to  the  use  of  the  overhead 
trolley  sj'stem  of  traction  on  the  L.C.C.  tramways  in  Grove-road, 
Burdett-road  and  West  India  Dock-road.  The  work  will  shortly  be 
commenced.  Owing  to  a  dispute  between  Stepney  Borough  Council  and 
the  L.C.C.  as  to  the  system  to  be  adopted,  there  has  been  no  tramway 
service  in  this  part  of  London  since  the  horse  cars  wera  abolished  many 
years  ago. 

As  the  result  of  a  recent  inspection  of  the  Newcastle-on-Tyne 
Corporation  Tramways,  Major  G.  L.  Hall,  R.  E.,  of  the  Ministry  of 
Transport,  reports  that  there  is  serious  overcrowding  on  the  Scotwood 
and  Walker  routes,  and  he  makes  the  following  suggestions  :  («)  The 
regulation  by  the  police  of  passengers  at  times  of  big  loads  into  queues, 
and  the  erection  of  barriers  similar  to  those  used  in  London  ;  (6)  the 
exhibition  of  a  conspicuous  notice,  "  Car  full,"  and  the  provision  of  a 
barrier,  which,  for  the  present  at  any  rate,  may  have  to  be  more  sub- 
stantial than  a  chain  across  the  entrance,  the  removal  of  which  will  be 
under  the  conductor's  control ;  (f )  the  co-operation  of  the  police  and  of 
the  tramways  management  in  ensuring  that  the  load  on  cars  is  kept 
within  a  reasonable  limit,  more  particularly  in  respect  of  regulating 
queues. 

After  the- inspection  of  the  Pinkston  power  station  on  the  29th  ult  by 
members  of  the  Glasgow  Tramways  Committee  and  officials  of  the 
department,  the  party  was  entertained  to  luncheon.  The  convener  of 
the  Committee  (Councillor  Kelly)  made  an  important  statement  on  the 
financial  position.  He  said  the  revenue  from  the  increase  in  fares  had 
exceeded  expectations,  and  it  was  well  that  that  was  so,  because  expenses 
were  still  on  the  up  grade.  It  had  been  said  that  the  Committee  could 
meet  the  demands  which  were  at  present  being  made  by  the  employees 
and  still  leave  £250,000  to  the  common  good.  He  wished  to  disabuse 
the  minds  of  the  public  that  any  such  huge  surplus  would  accrue  at  the 
end  of  the  year.  From  June  1  to  Aug.  31  the  revenue  amounted  to 
£559,770,  and  the  expenditure  was  £444.585  (traffic,  £241,881  ;  general, 
£72,381  ;  repairs,  £85,3f)8  ;  power,  £44,3(17  ;  and  Clydebank  bridge,  &c., 
£588),  leaving  a  gross  balance  of  £115,185  ;  but  after  deducting  £4(i,560 
for  depreciation  and  renewals,  £18,000  for  income  tax  and  other  items, 
the  quarter's  surplus  was  only  £45,015.  From  this  there  had  still  to  be 
deducted  a  quarter  of  last  year's  deficit  (£27,000)  and  an  additional  sum 
to  renewal  fund  of  £14,700,  or  a  total  of  £41,700.  The  actual  suri)lus 
was  thus  only  £3,915  at  the  end  of  the  first  quarter  and  the  department 
had  not  yet  seen  the  top  of  the  working  expenses.  They  had  a  tlemand 
at  present  for  an  increase  of  10s.  per  week  to  the  uniformed  staff  and  to 
skilled  and  semi-skilled  workers.  That  would  retiuire  about  £150,000, 
but  if  all  the  demands  were  to  be  met  they  would  require  no  less  than 
£250,000.  While  the  Corporation  were  willing  to  give  their  employees 
the  highest  wages  and  the  best  conditions,  he  thought  there  was  a  limit 
to  which  they  could  go.  If  the  expenditure  of  the  department  was  to 
be  mcreased  by  anything  like  the  figures  indicated  in  the  claims  to  which 
he  had  referred,  the  tramway  fares  must  be  a^ain  increased  in  order  to 
balance  the  accounts. 


Imperial  and  Foreign  Notes. 

A  sum  of  .S 1 ,0(XJ,fX)0  is  to  be  spent  by  the  .Maxitoban  Govebxmest 
developing  hydro-electric  supply  in  the  rural  districts. 

PoRTAGB  LA  Prairie  is  now  being  supplied  with  electrical  energy 
from  the  Winnipeg  hydro-electric  plant,  the  transmission  line  being 
over  56  miles  in  length. 

An  engineer  from  an  American  electric  firm  ha.s  been  sent  to  British 
Guiana  in  order  to  make  a  preliminary  investigation  into  the  hydro- 
eleciric  possibilities  of  the  Colony,  provided  that  the  approval  of  the 
Colonial  Government  can  be  obtained. 

Preliminary  work  is  being  carried  out  in  connection  with  the  hydro- 
electric WORKS,  which  it  is  projjosed  to  establish  at  Lillooet,  on  the 
Bridge  river,  British  Columbia.  The  estimated  capital  expenditure 
on  the  undertaking  is  six  million  pounds.  Plans  for  a  tunnel  a  mile  and 
a  half  long,  under  Mission  Mountain,  are  being  prepared.  The  fall  will 
be  1,400  feet,  and  it  is  expected  to  develop  4,000  h.p. 

The  "  Industrial  Australian "  states  that  Accumulators,  Ltd.,  a 
Sydney  company,  of  which  Mr.  W.  N.  Caton  is  managing  director,  has 
increased  its  capital  to  £2.5,000,  and  that  the  comjiany  has  reached  the 
manufacturing  stage.  Mr.  Caton  stated  that  the  company  will  be  largely 
dependent  on  the  tariff  being  passed  by  the  Federal  Parliament  which  gives 
a  protection  of  27.1  per  cent,  against  English  batteries  and  40  per  cent. 
against  American  batteries. 

Mr.  J.  H.  Butters,  general  manager  of  the  Tasmanian  hydro-electric 
department,  has  set  out  on  a  visit  to  Canada,  the  L'nited  States  and 
England,  in  order  to  studj'  the  latesr  development  in  hydro-electric 
generation  and  transmission  work  and  to  select  machinery  for  the  big 
construction  works  now  in  progress  in  Tasmania.  Mr.  Butters  will  be 
absent  seven  or  eight  months.  When  the  present  Great  Lake  scheme  is 
completed  the  department  will  be  generating  78,0<jOh.p.,  and  other 
hydro-electric  jjrojects  will  then  be  undertaken.  A  water-power  survey 
of  Tasmania  is  in  progress. 

A  Victorian  sj-ndicate  has  been  formed  for  the  distillation  of  brown 
COAL  on  a  large  scale.  Options  have  been  secured  over  large  deposits  at 
Altona,  near  Melbourne,  and  at  Lai  Lai,  in  the  Western  district  of  the 
State.  It  is  also  possible  that  the  syndicate  will  secure  concessons  from 
the  Government  for  certain  areas  at  Morwell,  where  the  State  is  erecting 
a  power  house  to  sijpply  ilelbourne  with  cheap  electric  power.  The 
syndicate  has  sent  a  representative  to  England  to  test  samples  of  the  coal, 
and  if  the  result  is  satisfactory  the  representative  will  take  back  with 
him  plant  and  machinery  for  a  large  distillation  works. 


It  is  stated  that  the  Postal  authorities  of  L'ruguay  have  again  in^'ited 
tenders  for  the  construction  of  an  underground  telephone  system. 

Chkistiania  municiiJality  is  about  to  issue  a  loan  of  50  million  krone 
for  the  purpose  of  completing  several  electric  generating  plants  for  lighting 
the  town,  supplying  power  at  the  harbour  buildings,  &c. 

The  work  of  electrifying  the  Mont  Cenis  railway  is  now  complete  and 
the  first  electric  train  was  recently  run  through  the  tunnel  between 
Turin  and  Bussoleno.  The  line  is  worked  on  the  three-phase  system  at 
3,000  volts. 

The  British  Consul  at  Oruro  (Bolivia)  states  that  British  manufac- 
turers have  given  little  attention  to  that  district's  requirements  of 
electrical  plant  and  mining  machinery,  and  important  orders  have  gone 
to  countries  which  have  travellers  touring  over  the  large  mining  centres 

It  is  reported  that  tue  South  Manchuria  Railway  Company  proposes 
to  spend  during  the  next  five  yeai-s  426,180,000  yen  on  improving  the 
tracks,  new  rolling  stock,  &c..  It  is  proijoscd  to  spend  nearly  6,000,000 
yen  on  the  extension  of  the  electricity  works  in  Dairen.  31'ikden,  Chang- 
chun and  Antung. 

The  Chamber  of  Commerce  of  La  Rochelle  (France)  has  been 
authorised  to  raise  a  loan  of  2,100,000  francs  for  improvements  at  the 
port  of  La  Pallice,  including  the  erection  of  eight  electric  cranes  and  the 
construction  of  electric  tracks  for  the  same,  the  enlargement  of  the 
electricity  sub-station,  the  lengthenliig  of  sheds,  &c. 

A  project  has  been  prepared  by  the  Argentine  Direction  of  Nationa 
Sanitation  Works  Board  with  regard  to  works  for  the  provision  of  running 
water  for  the  City  of  La  Banda  (Santiago  del  Estero),  the  estimated 
cost  of  which,  including  the  installation  of  plant  for  electric  lighting 
amounts  to  8357,308  (paper),  and  a  Decree  has  been  publislied  ai>proving 
the  project. 

In  connection  with  the  scheme  for  the  conversion  of  Belgian  rail- 
W.4YS  to  electric  traction,  it  is  announced  that  direct  current  third- 
rail  system  at  1,500  volts  will  be  adopted  as  in  France.  The  use  of 
electricity  for  domestic  and  farm  purposes  is  extending  rapidly,  "^specially 
in  the  industrial  areas.  In  \orth  Hainault  farms  and  small  communities 
are  served  with  both  electric  light  and  electric  power,  and  the  small  as 
well  as  the  large  factories  use  the  electric  drive. 

The  total  Production  of  Electrical  Energy  in  t.ie  L'xite  j  States 
in  1919,  according  to  statistics  prepared  by  the  t'.S.  Geological  Survey, 
was  3S,9CO,C0O,0CO  units,  of  which  37-9' per  cent,  were  produced  by 
water-power  and  62- 1  jier  cent,  by  steam  power.  New  York  State  pro- 
duced more  hydro-electric  energy  than  any  other  State  (about  250.000,000 
units  per  month),  and  also  took  the  lead  in  regai-d  to  generation  of  energy 
by  steam  power  (about  225,000,000  units  per  month). 

It  is  reported  from  Washington  that  the  tests  of  the  Radio  Control 
Installation  on  the  "  Iowa, "  carried  out  by  the  U.S.A.  Na%-j'  Depart- 
ment off   the  Virginia  Capes,  have  fulfilled]  the  highest  expectations  of 
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experts.  The  12,000-ton  battleship  was  navigated  with  accuracy, 
solely  bj'  means  of  radio  waves  emanating  from  a  control  station  on 
the  battleship  "  Ohio."  The  control  is  said  to  have  been  thoroughly 
efficient  up  to  a  maximum  distance  of  10  or  12  miles. 

A  brief  outline  is  given  in  the  "  Financial  News  "  of  a  big  schem© 
prepared  by  Herr  Hugo  Stinnes  for  the  development  of  electricity 
SUPPLY  in  Rhenish  Westphalia.  Electric  power  is  used  in  local 
industries  to  a  greater  extent  than  probably  in  any  other  part  of  the 
world.  Herr  Stinnes  is  largely  used  in  coal  mines  and  the  by-products  of 
ooal,  and  he  has  purchased  a  soft  coal  mine  which  he  proposes  to  hand 
over  to  the  Rhenish-Westphalian  Electric  Company,  thus  enabling  it  to ' 
expand  its  sphere  so  as  to  cover  the  entire  Ruhr  district.  The  share- 
Jholders  of  the  purchased  mine  are  guaranteed  a  regular  dividend  of  24 
per  cent.  The  great  industrial  leaders  of  the  entire  Rhine  district  will 
subscribe  all  the  capital  needed  for  the  scheme  which  Herr  Stinnes 
considers  will  solve  the  coal  problem  for  German  industrials. 

A  somewhat  unusual  demand  for  the  extension  of  an  electric  service 
cable  recently  came  before  the  Massachusetts  Department  of  public 
Utilities.  A  wealthy  resident  of  Newton  (Mass.)  made  a  demand  upon 
the  Edison  Electric  Illuminating  Company  to  sj^end  about  £450  in  ex- 
tending a  three-])hase  feeder  by  about  a  half  mile  in  order  to  supply  a 
single  electric  elevator.  The  district  is  served  by  single-phase  circuits, 
and  the  petitioners  contended  that  the  company  should  rearrange  its 
lines  to  enable  the  operation  of  a  three-phase  elevator  in  a  new  residence, 
hearing  all  the  expense.  The  company  offered  to  build  the  line  on  a 
basis  by  which  its  cost  would  be  deducted  from  the  bills  of  the  resident 
from  year  to  year  until  paid  for.  This  was  not  considered  satisfactory, 
and  an  appeal  was  made  to  the  Public  Utilities  Commission  who  found 
that  the  demand  was  unreasonable  as  no  other  customers  required  that 
type  of  service  and  the  cost  would  be  borne  by  the  small  users  if  the  com- 
pany had  to  carry  out  the  extension. 

Personal  and   Appointments. 

Mr.  Mainstone,  M.Sc,  of  Bristol,  has  been  aj)pointed  Lecturer  in 
IPhysics  at  the  University  College  of  North  Wales,  Bangor. 

Glasgow  University  Court  have  appointed  Mr.  James  G.  Gray,  D.Sc.> 
to  the  Gargill  Chair  of  Applied  Physics,  established  at  Gilmore  Hill.  Dr- 
Gray  is  the  second  son  of  Prof.  A.  Gray,  F.R.S.,  Professor  of  Natural 
Philosophy  in  the  University,  and  for  some  years  he  has  been  performing 
the  duties  of  a  Prpfessor  of  Applied  Physics,  conducting  the  classes  in 
iPhysics  in  the  University  for  engineering  students,  &c. 

Stepney  (London)  Borough  Council  has  appointed  Lieut.-Col.  G.  G. 
Ewer,  D.S.O.,  sales  engineer  in  the  Electricity  Supply  Department,  at 
£600  per  annum,  rising  by  one  annual  increment  to  the  rate  scheduled 
for  grade  3  (class  F)  in  the  schedule  of  salaries  for  technical  engineers 
issued  by  the  National  Joint  Board.  The  inclusive  salary  of  Mr.  A.  J. 
Squire,  deputy  (commercial)  manager,  has  been  increased  as  from  June  I, 
1920,  to  the  same  figure  as  that  pa,k\  to  Mr.  Young,  resident  deputy 
electrijal  engineer. 

The  engagement  is  announced  of  Captain  Wedgwood  Benn,  D.S.O.> 
D.  F.  C,  M.P.  (son  of  Sir  John  Benn,  Bart.),  and  Miss  Margaret  Holmes, 
daughter  of  Mr.  D.  T.  Holmes,  ex-M.P.,  and  Mrs.  Holmes,  and  a  grand- 
daughter of  Provost  Eadie,  of  Paisley.  Capt.  Benn  represents  Leith  in 
Parliament,  and  was  member  for  St.  George's  in  the  East  from  19C6  to 
1918.  He  served  with  the  Yeomanry  in  (Jallipoli  in  1915,  after  which 
he  entered  upon  his  career  in  the  air,  first  as  an  observer  with  the  R.N.  A.S. 
His  gallantry  on  the  occasion  of  the  sinking  of  the  "  Ben  My  Chree  "  by 
the  Turks  gained  him  the  D.S.O.,  and  his  good  work  on  the  many  fronts 
has  been  recognised  by  a  continuous  awaid  of  decorations,  notably  the 
D.F.C.,  the  Legion  of  Honour,  the  Croix  de  Guerre,  the  Italian  Medal 
for  Valour  and  the  Italian  War  Cross. 

Business  Items,  &c. 

Messrs.  Joseph  A.  Mackle,  Ltd.,  J(i8,  Regent-street,  S.W.I,  are  agents 
in  this  country  for  the  Milburn  electric  battery  passenger  c  ar. 

Joseph  Wm.  Cahkack  and  Wm.  Hy.  Cass,  electrical  engineers  and 
contractors,  (i,  Pa,rk-])lace,  Leeds,  have  dissolved  i)artnership.  Debts 
by  Mr.  Carrack,  who  continues  the  business. 

The   partnershi])   between  Geo.   A.   Imlay,  Wm.   Imlay  and  Edward 
Bland  (trading  as  Imlay  &  Bland),  electrical  and  general  engineers,  &c., 
London-road.   ()a(ll)y,    Lcics.,  has  been  dissolved.     Debts   by  Messrs. 
G.  A.  Imlay  and  Wm.  Bland. 

Messrs.  HoUings  &  Guest.  Ltd.,  Birmingham,  notify  that  they  are  still 
su]i]>lying  their  tyre  presses  in  large  numbers,  haviu'.  during  the  last 
few  months  completetl  numerous  export  orders,  in  nddil.'ou  to  satisfying 
the  requirements  of  many  home  garages. 

Mr.  N.  C.  Joseph,  500,  Moseley-road,  Biiniiimham,  has  recently 
designed  and  patented  a  new  electric  kettle,  wliich  will  be  in  aluminiuiii. 
one  size  only.  an<l  supplied  as  a  standard  ])n)])rietary  article.  Its 
method  of  construction  enables  it  to  be  sup])lied  to  the  public  at  a  con- 
siderably lower  jjrice  than  those  already  in  vogue. 

The  ])artnershi])  between  James  Edmund  Savers  and  James  Caldwell, 
consulting  engineers  and  electricians,  carried  on  at  190,  West  (5eorse- 
street,  (Jlasgow.  and  Parliament  Mansions.  \*ir(ona-street.  London. 
S.W.  I,  under  the  style  of  James  K.  S.tyers  &  Caldwell,  has  been  dis- 
fiolv(Ml  as  from  Aug.  20.  1920.  Mr.  SayiMs  will  carry  on  business  at 
190,  W.  George -street,  (Jlasgow.  and  will  dischaige  the  whole  obligations 
of^the  firm,  and  will  collect  all  debls  due  to  the  (inn.  Mr.  Caldwell  will 
carry  o'>  bn.  ness  in  his  own  name  at  Parliament  Mansions.  Victoria- 
street,  London,  S.W. 


Miscellaneous. 

A  nine-hole  golf  course  illuminate  :>  electrically  has  been  pro- 
vided  at  Detroit  (Mich.)  for  the  convenience  of  golfers  who  cannot  find 
time  to  play  by  daylight. 

Premises  for  the  erection  of  a  new  London  telephone  exchange  have 
been  acquired  in  South  Audley-street.  The  exchange  will  probably  be 
known  as  the  Berkeley  and  will  relieve  the  congestion  at  the  Mayfair 
exchange. 

A  1,300  Tors-  FLOATING  CRANE,  with  a  lifting  power  of  200  ton^  and 
operated  by  ten  electric  motors,  had  been  acquired  by  the  Mersey  Docks 
and  Harbour  Board,  and  is  now  in  Brunswick  Dock.  It  is  said  to  be  the 
largest  crane  ever  seen  on  the  Mersey,  and  was  built  in  Holland  and 
originally  intended  to  be  sent  to  Russia. 

At  Lancaster  on  Monday  an  inquest  was  held  on  Thos.  Stackhous 
as  the  result  of  the  recent  tramcar  accident.  When  a  car  was  descending 
a  hill  it  got  out  of  control,  jumped  the  track  and  crashed  into  a  garden 
wall,  striking  deceased.  A  verdict  of  misadventure  was  returned,  and 
a  rider  was  added  that  there  should  be  stricter  supervision  of  tramcara 
in  regard  to  rej^airs. 

Another  step  towards  the  amalgamation  of  the  Industrial  League 
AND  Council  ^nd  the  National  Alliance  of  Employers  and  Em- 
ployed was  taken  on  the  29th  ult.,  when  it  was  decided  at  a  joint  meeting 
of  the  Executive  Committees  of  the  two  organisations  to  recommend  the 
early  amalgamation  of  the  two  bodies.  A  sub-committee  was  appointed 
to  arrange  details  with  regard  to  organisation,  administration,  finance,  &c. 

An  interesting  exhibition  of  domestic  electric  appliances,  -which 
is  being  promoted  by  the  Greenock  Corporation  electricity  department, 
will  be  held  at  the  town  Hall,  Greenock,  from  the  12th  until  the  19th 
inst.  There  will  be  a  good  display  of  heating  and  cooking  apparatus, 
vacuum  cleaners,  fans,  motors,  electric  lamps,  &c.,  and  no  doubt  the 
electricity  department  will,  in  due  course,  reap  the  reward  of  their  enter- 
prise bj'  an  increased  demand  for  electrical  energy  for  domestic  purposes. 

The  annual  rejjort  of  the  Poplar  (London)  medical  officer  of  health 
(Dr.  F.  W.  Alexander)  for  1919  gives  particulars  of  the  Electrolytic 
Disinfecting  Fluid  produced  and  distributed  during  1919,  the  quantity 
manufactured  being  33,285  gallons,  and  the  quantity  distributed,  after 
being  broken  down,  66,570  gallons.  The  cost  of  the  materials  was 
£216  lis.  9d.,  and  of  running  the  electric  motor  for  stirring  13s.  8d.,  while 
bottles,  &c.,  cost  £14  Os.  6d.  The  materials  consist  of  chloride  of  mag- 
nesium, salt,  caustic  soda  and  water. 

A  licence  has  now  been  issued  by  the  Board  of  Trade,  under  Sec.  20 
of  the  Companies  (Consolidation)  Act,  1908.  to  the  British  Electrical 
AND  Allied  Industries  Research  Association  which  has  been  ajj- 
proved  by  the  Scientific  and  Industrial  Research  Department  as  com- 
plying with  the  conditions  laid  down  in  the  Government  scheme  for  the 
encouragement  of  industrial  research.  The  director  of  the  Association 
is  Mr.  E.  B.  Wedmore,  care  of  Electrical  Development  Association, 
Hampden  House,  64,  Kingsway,  W.C.2. 

Messrs.  Tangyes,  Ltd.,  Cornwall  Works,  Birmingham,  inform  us  that 
they  have  available  for  loan  to  engineering  lecturers  and  technical  in- 
structors, a  large  and  varied  selection  of  lantern  slides  of  their  current 
specialities,  comprising  gas  engines  and  suction  producers,  oil  engines, 
steam  and  power  ])umps,  machine  tool?,  &c.  ;  also  an  assortment  of 
slides  of  historical  interest  dealing  with  these  subjects.  A  printed  list  of 
such  slides  will  be  sent  free  to  applicants,  and  tyi)ewritten  copies  of 
papers  dealing  with  Tangye's  machinery  are  also  available  for  loan. 

The  Amalgamated  Engineering  Union  ajid  the  Engineering  and 
National  Employers'  Federations  have  agreed  upon  the  draft  of  an 
arrangement  covering  overtime  and  night-shift  rates.  Hitherto 
these  have  varied  according  to  loi?al  conditions,  but  the  new  agreement 
will  substitute  a  single  national  arrangement  apjilicable  to  all  areas 
e<iually.  For  overtime,  a  minimum  rate  of  time  and  a  half  has  been 
granted  up  to  midnight,  and  double  time  thereafter,  with  additional 
s])ecial  allowances  for  men  who  have  to  remain  at  work  after  midnight. 
Exce])t  in  sjiecial  cases,  such  as  repairs,  breakdowns,  and  completion 
of  contracts  to  time,  overtime  is  to  be  limited  to  a  maximum  of  30  hours 
])er  month,  and  ah  systematic  overtime  is  to  be  discouraged.  Night- 
shift  rates  and  conditions  are  also  jilaced  for  the  first  time  on  a  national 
basis.  The  night-shift  working  week  is  to  consist  of  five  nights,  totalling 
47  hours,  witli  breaks  for  meals.  The  ordinary  rate  for  night-shift  work 
is  to  be  time  and  a  third,  and  for  overtime  on  night-shift  time  and  two- 
thirds.  ^^■()rk  done  between  Satvirday  midnight  and  Sunday  midnight 
is  to  be  paid  for  at  double  time  rates,  and  other  work  on  Saturdaj'  and 
Sanday  nights  at  the  rate  of  tim?  and  two-thirds. 

Scientific  lighting  has  caught  on.  Tiie  onlinarv  man  is  beginning  to 
pay  attention  to  the  quality  of  his  artificial  illumination  and  is  no  longer 
content  to  know  that  his  lamps  are  of  sufficient  power:  he  also  wants 
the  light  to  be  well  distributed  and  he  apjireeiates  the  evil  of  glare.  The 
popidarity  of  .scientific  lighting  methods  has  not.  of  course,  just 
iia])])ened.  It  is.  in  a  large  degree,  the  result  of  nearly  10  years  of 
educational  work  by  the  British  Thomson-Houston  Company,  whose 
illuminating  engineers  have,  during  that  ]>eriod.  been  engaged  in  the 
invention  and  develoj)ment  of  new  aj)]>liances.  and  in  ceaseless  proi>a- 
gamla  on  behalf  of  better  lighting  in  homes,  factories,  shops  and  public 
buildings.  This  .state  of  affaii-s  is  naturally  very  satisfactory  to  all  con- 
cern h1  in  the  good  lighting  campaign.  The  only  disadvantage  is  that, 
owing  to  war  and  jiost-war  handicaps,  it  has  been  difticult,  and  some- 
times imjiossible.  to  cope  with  the  enormous  demand  for  scientifically 
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"designed  fittings.  In  addition,  it  may  be  confessed  that  the  demand  has 
increased  at  a  greater  rate  than  was  expected.  (Jn  account  of  the  rapid 
rgrowth  of  their  lighting  business,  the  British  Thomson-Houston  Company 
decided  some  months  ago  to  extend  their  Rugby  fittings  factory.  The 
new  workshops  are  now  nearing  comj)lction,  the  most  efficient  and  up- 
to-date  machinery  is  being  installed,  and  it  is  hoped  to  be  able  to  manu- 
'facture  and  deliver  fittings  and  reflectors  in  vastly  greater  quantities. 
One  of  the  staple  products  of  the  factory  is  the  Mazdalux  metal  reflector 
for  industrial  lighting,  and  it  is  expected  that  the  extended  facilities, 
which  will  soon  be  available,  will  enable  the  company  to  treble  or  quad- 
ruple their  Mazdalux  output.  In  the  case  of  "  Eye-rest "  indirect 
"fittings,  serai-indirect  fittings  and  other  lighting  equipment  made  in  the 
B.T.-H.  factory,  the  production  will  also  be  considerably  increased. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  August, 
1920,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Aug.  31,  with  increase 
•or  decrease  compared  with  corresponding  periods  of  1919  :  — 

Electrical  machinery,  (a)  £136,728  (increase  £88,901),  (6)  £730,998  (in- 
crease £304,399)  ;  telegraph  and  telephone  cables  other  than  submarine, 
ia)  nil,  (b)  £50  (increase  £50) ;  telegraph  and  telephone  apparatus,  (o) 
£13,210  (increase  £4,077),  (b)  £99,033  (decrease  £80,945) ;  other  electrical 
■wires  and  cables,  rubber  insulated,  {a)  £8,814  (increase  £7,913),  (6) 
JE20,218  (mcrease  £15,793)  ;  with  other  insulations,  (a)  £8,8.37  (increase 
£8,422),  (6)  £71,566  (increase  £60,724)  ;  carbons,  («)  £16,094  (increase 
£14,127),  (6)  £85,366  (increase  £66,202) ;  glow  lamps,  (a)  £4,615  (increase 
£2,997),  {h)  £29,215  (decrease  £184,295) ;  arc  lamps  and  electric  search- 
lights, (a)  £79  (increase  £76),  (b)  £3,760  (increase  £3,729) ;  parts  of  arc 
Jamps  and  searchlights  (other  than  carbons),  («)  £2,473  (decrease  £5,853), 
ib)  £9,452  (decrease  £43,545) ;  batteries,  (a)  £8,171  (increase  £5,535), 
(6)  £49,658  (increase  £19,372) ;  meters  and  measuring  instruments, 
ia)  £2,809  (decrease  £556),  (b)  £49,450  (increase  £23,551) ;  switchboards, 
(«)  £40  (decrease  £88),  (6)  £1,133  (decrease  £9)  ;  electrical  goods  and 
-api^aratus  unenumerated,  («)  £79,177  (increase  £35,285),  (b)  £457,972 
■(increase  £165,865).  Total  of  electrical  goods,  machinery,  material  and 
.apparatus  («)  £284,572  (increase  £164,335),  (6)  £1,615,568  (increase 
£350,123). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
•during  August,  1920,  and  (6)  from  Jan.  1  to  Aug.  31,  with  increase  or 
•decrease  comi^ared  with  corresponding  periods  of  1919  were  as  follows  :  — 

Electrical  machinery,  (a)  £197,964  (decrease  £19,967),  (6)  £1,359,092 
-(increase  £294,843)  ;  including  railway  and  tramway  motors,  (a)  £2,700 
•(decrease  £25,477),  (6)  £24,994  (decrease  £31,005)  ;  other  generators  and 
motors,  (a)  £128,073  (increase  £9,649),  (b)  £794,894  (increase  £218,545)  ; 
•and  electrical  machinery  unenumerated,  (n)  £67,191  (decrease  £1,139), 
(6)  £539,204  (increase  £107,303)  ;  telegraph  and  telephone  cables,  sub- 
marine, (a)  £70,393  (decrease  £3,590),  (b)  £1,151,033  (increase  £728,322)  ; 
<)ther  than  submarine,  (a)  £76,474  (increase  £18,232),  (6)  £655,011  (in- 
•crease  £393,528)  ;  telegraph  and  telephone  apparatus,  (n)  £10,624 
•(increase  £56,134),  (6)  £770,486  (increase  £532,135) ;  other  electrical 
wires  and  cables,  rubber  insulated,  (a)  £148,077  (increase  £45,566), 
<{b)  £1,072,295  (increase  £592,841)  ;  with  other  insulation,  (a)  £157,051 
■(increase  £18,437),  (6)  £1,374,366  (increase  £804,372) ;  carbons,  (a) 
£3,505  (increase  £2,413),  (b)  £72  074  (increase  £65  948)  ;  glow  lamps,  (a) 
£28,534  (increase  £15,420),  {b)  £159,005  (increase  £61,931) ;  arc  lamps  and 
^searchlights,  (a)  £1,048  (increase  £905),  (b)  £13,355  (increase  £0,431)  ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  («)  £96  (de- 
-crease  £198),  (6)  £8,042  (increase  £234)  ;  batteries,  («)  £48,834  (increase 
£6,631),  (6)  £332,750  (increase  £24,120)  ;  meters  and  measuring  instru- 
ments, (a)  £36,497  (increase  £2,973),  (b)  £255,657  (increase  £107,101) ; 
switchboards,  (o)  £10,186  (increase  £4,641),  (6)  £61,897  (increase  £30,138)  ; 
-electrical  goods  and  apparatus  unenumerated.  (a)  £196,711  (increase 
£65,748),  (6)  £1,105,705  (increase  £410.441).  Total  of  electrical  mach- 
.inery,  material  and  apparatus  (a)  £1,085.994  (increase  £213,345),  (6) 
£8,458,088  (increase  £4,052,385). 

educational. 

Like  all  other  educational  institutions,  the  Armstrong  College, 
ZNewcastle-on-Tyne,  is  in  urgent  need  of  money  for  extensions.  The 
.number  of  students  is  1,058,  nearly  100  per  cent,  over  the  figure  for 
1914.     The  increase  is  greatest  in  the  applied  science  sections. 

Letters  continue  to  ap])ear  in  the  Press  on  the  subject  of  the  most 
suitable  site  for  a  new  home  for  the  University  of  London.  Though 
*i  ^""""^^^"8  Hosi^ital  area  has  now  been  offered,  the  majority  favour 
the  Bloomsbury  site  as  being  the  most  suitable  and  advantageous  one 
.available,  and  it  is  probable  that  this  will  ultimately  be  accepted  by  the 
■benate.  .  j.  . 

The  Senate  of  the  Qi:een's  University.  Belfa.st,  has  decided  to 
Sound,  in  conjunction  with  the  Belfast  :Municii)al  Technical  Institute, 
new  faculty  of  Applied  Science  and  Technology,  to  deal  with  such 
subjects  as  mathematics,  pure  and  applied  physics,  mechanical  and 
-electrical  engineering,  naval  architecture,  applied  chemistry,  architec- 
ure,  textile  industries,  &c. 

The  new  session  of  the  University  of  Birmingham  commenced  on 
Monday  last.     Additional  laboratories  for  physics  and  chemistry  are 
being  provided.     Other  alterations  have  been  made,  including  the  pro- 
vision of  more  laboratory  accommodation  in  the  metallurgy  department. 
A  memorial  tablet  to  the  graduates  of  the  civil  encineering  department 
^ho  fell.in  the  wai  was  unveiled  on  Saturday  last  by  the  Principal,  Mr 
Criant  Robertson.  ^  ^  i  • 


Gatalo^nes,  Price   Lists,  &c, 

Messrs.  Higgs  Bros.,  Birmingham,  have  issued  their  October  list  of 
stock  motors. 

Bulletins  28S  and  29S,  i.ssued  by  Me.ssra.  Watson  &  Soms  (Electro- 
Medical),  Ltd.,  relate  to  estimates  for  X-ray  installations  and  to  Dia- 
thermy Apparatus  respectivel}'. 

A  very  striking  showcard,  well  printed  in  colours,  which  is  being  is.sued 
by  Messrs.  Siemens  Brothers  &  Company,  Ltd.,  forms  an  excellent 
advetisement  of  the  Company's  "  XczL  "  "Lamps.  The  card,  which 
measures  19^  in.  by  12Jin.,iseyeletted  and  corded  ready  for  hanging,  is 
being  distributed  to  houses  in  the  electrical  trade  throughout  the  British 
Isles,  and  will  be  supplied  free  of  charge  to  factors,  dealers  and  retailers 
on  application.  The  Company  have  also  issued  a  neat  folder  jriving 
particulars  and  prices  of  these  metal  filament  lamps.  Quantitie-^  ■will 
be  supplied  to  those  in  the. trade  with  the  names  and  addresses  of  firms 
overprinted. 

The  Hart  Accumulator  Company,  Ltd.,  have  recently  placed  on  the 
market  a  portable  rNSPiLLABLE  ACcrMVL.ATOR  inspection  lajip  which 
is  suitable  for  clo.se  range  inspection  work,  and  particularly  for  elec- 
tricity and  gas  meter  readers,  inspectors,  railway  oflBcials,  &c.  From 
a  descriptive  leaflet  we  learn  that  the  lamp  fitting  is  designed  to  hook 
on  to  a  coat  button,  leaving  both  hands  free,  at  the  same  time  giving  a 
strong,  steady  light  in  any  desired  direction.  The  accumulator  plates 
are  contained  in  a  strong  celluloid  box  fitted  with  an  unspillable  device 
and  the  battery  is  enclosed  in  a  waxed  wood  case,  firmly  clamped  do'wn 
to  a  rubber  ring  joint.  Further  particulars  will  be  supplied  by  the 
comjiany,  30,  Victoria-street,  S.W.I,  and  Marshgate-lane,  Stratford,  E.  15. 

Messrs.  Mavor  &  Coulson.  Mile  End,  Glasgow,  have  issued  their  revised 
interim  Catalogue  of  Switchgear,  which  gives  illustrated  particulars 
of  their  manufactures.  All  ordinary  industrial  requirements  are  catered 
for  and  the  2)resent  edition  shows  some  additional  examples  of  the  finn's 
specialities.  Various  types  of  ironclad  switches  and  fuses,  s'witchg'^ar, 
switchboard-,  flame-proof  switch  and  fuse  boxes,  distribution  boxes  and 
])illars,  d.c.  and  a.c.  starting  panels,  tramway  type  controllers,  &c.,  are 
listed  and  described.  Owing  to  the  present  conditions  and  the  unsettled 
price  of  raw  materials  no  prices  are  given,  but  the  firm  claim  that  with 
their  organisation  and  manufacturing  facilities  they  are  able  to  quote 
competitive  prices.  They  will  supply  copies  of  the  new  catalogue  to 
readers  who  use  this  class  of  gear. 

In  these  days  of  high  prices  and  difficulties  with  domestics,  everything 
which  tends  to  economy  of  time  and  labour  should  be  investigated.  In 
this  connection  we  would  direct  attention  to  the  illustrated  leaflet  of  the 
General  Electric  Company,  Ltd.,  which  gives  verj"  clear  and  illustrated 
particulars  of  the  construction  and  advantages  of  their  Tdie  Saver 
Electric  Washer.  The  machine,  which  washes  and  wrings  clothes,  is 
simple  in  construction,  runs  quietly,  and  it  is  claimed  that  it  outlives  all 
other  washers.  The  tub  is  of  Cypress  wood  and  the  wringer  is  fitted  with 
fine  rubber  rollers  which  cannot  injure  the  most  delicate  lace  or  fabrics. 
The  washer  is  portable,  takes  up  little  space,  and  it  is  stated  that  the 
initial  outlay  will  be  repaid  in  one  year.  The  Company  have  many  other 
electric  labour-saving  devices,  such  as  vacuum  cleaners,  small  motors, 
"  Freezor  "  fans,  "  Magnet  "'  heating  and  cooking  apparatus.  &c.,  which 
are  all  woitiy  of  investigaiion. 

Institution  Notes. 

The  Standardisation  of  Portland  Cemext  was  first  undertaken 
in  1903  on  the  initiation  c*  Sir  William  Matthews,  and  a  British  standard 
specification  on  the  subject  was  issued  in  1904.  This  specification  has 
been  revised  from  time  to  time,  and  the  latest  edition, '«'hich  supersedes 
that  i)ublishcd  in  1915,  has  just  come  to  hand.  This  modifies  in  certain 
imijortant  particulai-s  the  rules  laid  downi  in  the  previous  edition.  The 
specification  is  obtainable  froni  the  office  of  the  British  Engineering 
k'tandards  Association  or  from  Messrs.  Crosby  Lockwood  &  Son. 

The  Faraday  Society,  the  Institution  of  Mechanical  Engineers, 
the  Institute  of  Metals,  and  jirobably  also  the  Iron  &  Steel  Institute 
contemplate  holding  early  in  1921  a  jov-t  general  discussion  on  "  The 
Failure  of  Metals  under  Internal  or  Prolonged  Stress."  While  various 
as^jects  of  the  subject  have  ah-eadv  been  discussed,  some  new  matter  will 
be  placed  at  the  disposal  of  the  co-operating  societies  later  in  the  year, 
and  it  is  considered  that  this  will  afford  an  opportunity  for  a  more  com- 
prehensive consideration  of  the  subject  than  h"<  yet  been  given  to  it. 
The  scope  of  the  discussion  would  pei-mit  of  contributions  relating  to  the 
properties  and  behaviour  of  materials  other  than  metals  which  might 
throw  light  on  the  phenomena  covercd  by  the  title.  Anyone  desirous 
of  contributing  to  this  discussion  is  asked  to  communicate  with  the 
Secretary  of  the  Joint  Committee,  Mr.  F.  S.  Spiers,  10.  Essex-street, 
London/ W.C.  2. 

Bankruptcies  and  Liquidations. 

The  British  &  Overseas  Engineering  Syndicate.  Ltd..  is  being 
wound  up  voluntarily,  and  Mr.  J.  Findlav,  4,  Old  Burlington-street, 
London,  W.  1,  has  been  appointed  liquidator. 

A  meeting  of  creditors  of  the  Electric  Supply  Company'  of  Western 
Australia,  Ltd.,  will  be  held  at  the  offices  of  the  British  Insulated  & 
Helsby  Cables,  Ltd.,  Lennox  House,  Xorfolk-sti-eet,  London,  W.C.  2, 
on  Oct.  13. 

A  firet  and  final  dividend  of  2s.  5d.  is  payable  at  the  Official  Receiver' 
Office.  14.  edford-row.  London,  W.C.  1,  to  the  creditors  of  Walter  Hy, 
Mellan  (lately  trading  as  H.  B.  Wallis  &  Company),  electrical  engineer, 
4i^  Turnham  Green-t.-rrace,  Chiswick. 
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Tenders  Incited  and  Accepted. 

The  date  for  the  receipt  of  tenders  by  the  Victorian  Government 
Railways  Dept.  for  a  5-ton  electric  portal  crane,  with  luffing  jib  (con- 
tract 29090)  is  extended  from  Ojt.  27  to  Dec.  1. 

Denny  &  Dunipace  Corporation  require  tenders  by  Oct.  18  for  the 
electric  wiring  of  houses  on  the  Anderson-street  site  (No.  2),  Denny. 
Schedules  from  Mr.  Jas.  Straing,  Architect,  Falkirk. 

Glasgow  Parish  Council  require  tenders  by  Oct.  23  for  12  months 
supply  of  electric  lamps  and  fittings,  ironmongery,  &c.  Forms  of  tender 
from  the  Inspector  and  Clerk,  266,  George-street,  Glasgow. 

The  Secretary  of  State  for  India  invites  tenders  for  h.d.  copper 
wire  for  telegraphs.  Conditions  of  contract  from  the  Director-General 
of  Stores,  India  Office,Whitehall,  S.W.I,  where  tenders  are  to  be  delivered 
by  2  p.m.  Oct.  12. 

Bradford  Corporation  require  tenders  by  10  a.m.  Oct.  28  for  two 
natural-draught,  chimney- type  cooling  towers,  pipe-work,  troughing, 
valves,  &c.  (Contract  R.  160).  Specifications,  forms  of  tender,  &c.,  from 
Mr.  Thomas  Roles,  Electricity  Offices,  Town  Hall,  Bradford. 

Sheffield  Electric  Supply  Committee  require  tenders  (by  Oct.  12)  for 
the  supply  of  two  10,000  kw.  steam  turbines,  condensing  plant,  pipe  work, 
&c.,  alternators  and  exciters.  Specifications  from  the  general  manager 
and  engineer,  Mr.  S.  E.  Fedden,  Commercial-street,  Sheffield. 

The  Deputy  Postmaster-General,  Melbourne,  will  receive  tenders  until 
3  p.m.  Nov.  23,  for  the  supply  of  telephones  and  telephone  and  switch- 
board parts  (Contract  No.  1650)  for  the  Australian  Commonwealth 
Postmaster-General's  Department.  SiJecifications  from  the  High 
Commissioner,  Australia  House,  Strand,  London,  W.C.2. 

London  County  Council  require  tenders  by  4  p.m.,  Oct.  25,  for  the 
supply  and  maintenance  of  125  bodies  for  electric  tiamcars,  125  maximum 
traction  bogie  trucks,  and  125  electrical  car  equipments,  with  assembly 
of  bodies,  trucks,  electrical  equipments,  &c.,  into  complete  tramcars. 
Specifications,  &c.,  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.I. 

The  New  South  Wales  Department  of  Public  Works  require 
tenders  by  2  p.m.  Dec.  6,  for  the  sujiply  and  erection  of  (1)  switchgear 
and  transformers  and  turbines  and  generators  for  the  Nymboida  hydro- 
electric development,  and  (2)  switchgear  and  transformers  for  the  Barren 
Jack  hydro-electric  scheme.  Specifications  can  be  seen  at  the  Depart- 
ment of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I,  or  73,  Basinghall- 
street,  E.C.2,  London. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  the 
following  telegraph  and  telephone  material  to  the  Australian  Common- 
wealth Postmaster-General's  Department :  telegraph  and  telephone  in- 
struments (schedules  546  and  549)  (Oct.  20),  and  telephone  instruments 
(schedule  548)  (Nov.  3)  for  S.  Australia;  also  New  South  Wales  : 
Telegraph  and  telephone  instruments  and  switchboard  parts,  schedule 
753  (Nov.  25).  South  Australia  :  Telephone  instruments,  schedule  547 
(Nov.  10).  Queensland :  Protectors,  schedule  505  (Nov.  30)  ;  iron 
poles,  schedule  506  (Nov.  24)  ;  and  protected  cable  terminals  and  cable 
distributing  boxes,  schedule  507  (Nov.  24).  Tender  forms,  &c.,  can  be 
obtained  at  the  office  of  the  High  Commissioner  for  Australia,  Room  406, 
Australia  House,  Strand,  London,  W.C.  2. 

Edinburgh  Electric  Lighting  Committee  recommend  the  acceptance 
of  the  tender  of  Messrs.  Bruce  Peebles  &  Comi)any  for  the  supply  of  the 
greater  part  of  the  converting  plant  required  for  the  Portobello  jiower 
station,  amounting  to  over  £80,000.  The  Committee  also  recommend 
that  other  contracts  should  go  to  the  Metropolitan-Vickers  Electrical 
Company  at  £46,000,  and  to  the  Brush  Company  at  £7,000. 

The  following  tenders  were  received  by  Stepney  (London)  Electricity 
Committee  for  2  miles  1  sq.  in.,  |  mile  0'5  sq.  in.,  and  I  mile  0007  sq.  in. 
lead-covered  cable :  W.  T.  Henley's  Telegraph  Works  Company  {accepted), 
£6,625  ;  British  Insulated  &  Helsby  Cables.  £6,720  ;  and  Callender's 
Cable  &  Construction  Company,  £6,983.  The  Committee  has  also 
accepted  the  following  tenders  :  W.  T.  Henley's  Telegraph  Works  Com- 
pany, I  mile  0-1  sq,  in.  cable  (£279),  440  yds.  0-1  sq,  in.  (£289),  i  mile 
0"2  sq.  in.  (£465)  ;  Sutton  &  Company,  1  mile  3  in.  earthenware  j)ipos, 
£359  and  .1  mile,  £177  ;  for  1  mile  Irouglis  and  covers,  £327  ;  2  miles  £567, 
3  miles  £901.  2s.  2d.  ;  Albion  Clay  Comj)any,  for  ^  mile  4  in.  eonduit.-^. 
£544  ;  Aron  Electricity  Meter,  Ltd.,  five  combined  meters  and  demand 
indicators  and  two  t!me  switches,  £163  ;  ReavcU  &  Company,  air  com- 
pressor, £205  ;  Bertram  Thomas,  four  circuit  breakers,  £399  ;  Electrical 
Installations,  Ltd.,  30-liiie  telephone  intercommunication  system  at 
Osborn-street  sub-station,  £357  ;  Reason  ]\Tfg.  Comnany,  for  2^  to  20 
ampere  meters  ;  Kerranti  Ltd..  50  and  100  ampere  meters,  and  .\ron 
Electricity  Meter,  Ltd.,  for  meters  of  2(tO  amperes  and  u})wards  tor 
period  end  ing  June  30,  IdiM. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED* 

The  following  abstract  fi-om  some  of  the  specificaiions  re:enHy  published  have  been 
specially  compiled  by  Masses.  Mewburn,  Ellis  &  Co..  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  daie  applied  for  difjers  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1917. 
147,955.     British  Thomson-Houston  Co.  (General  Electric  Co.).      Apparatus  foi  icrm^ 
ing  filaments  for  electric  lamps.    May  9,  1917. 

1918. 
149,018  EccLES  &  Jordan.     Method  of  generating  electric  oscillations.     March  20,  1918.. 

1919. 
132,777  Paemelaire.     Dynamo-electric  machines.     September  19,  1918. 
133,018  Delille.     Electrically-heated  smoothing  irons.     September  25,  1918. 
135,386  Domestic  Engineering  Co.     Regulating  means  for  electric  generating  sets. 
April  6,  1918. 

138.588  Marconi  Wireless  Telegraph  Co.     Radio  signalling  apparatus.     (7/2/19.1 
Relates  to  a  method  of  reducing  static  interference  in  radio  communication,  whichi 

consists  in  receiving  static  and  signal  waves  in  unlike  antenna  system  portions,  one 
of  which  portions  is  unaffected  by  the  direction  of  signal  approach  and  the  other  of 
which  portions  is  affected  by  reversal  of  signal  direction,  and  geometrically  combining- 
the  currents  due  to  all  of  said  waves  to  reduce  static  interference  and  retain  certain 
signals. 

139,448  PiQUEREz.     Resistance  for  electric  furnaces.     (26/2/19.) 

139,748  DusHMAN.     Vacuum-discharge  apparatus.     (4/3/19.) 

146,558  Roberts.     Form  of  light-intensifier  for  metal  filament  electric  lamps.     (4/3/19.)i 

146.561  RoDRiQUEz.     X-ray  apparatus.     (11/3/19.) 

146.562  Western  Electric  Co.  (Western  Electric  Co.)  Wireless  and  other  signalling- 
systems  using  high  frequency  currents.     ( 11/3/19.) 

146.573  Holslag.     Electrode  for  perforating  metal  plates.     (1/4/19.) 
146,586  EcKERSLEY.     Switchgear  for  electro-magnetic  wave  transmission  and  reception. 
systems.     (4/4/19.) 

146.589  Murray.     Station  sets  for  intercommunication  telephones.     (5/4/19.) 

146.590  Murray.  Station  telephone  sets  for  intercommunication  telephone  systems. 
(5/4/19.) 

146.591  Murray.  Driving-mechanism  for  the  selector  arm  of  automatic  selector 
switches.  (5/4/19.) 

146,610  Eckersley.     Electro-magnetic  wave  transmission  systems.     (10/4/19.) 
146,615  Oldham   &  Oldham.     Miners'  safety  lamps  and  other  electiic  hand  lamps. 

(10/4/19.) 
146,618  Wade.     (National  Carbon  Co.)     Apparatusfor  forming  electric  battery  elements.. 

(10/4/19.) 
146,624  Siemens    Bros.    Dynamo   Works    &    Janzten.     Dynamo-electric   machines.. 

(11/4/19.) 
146,626  Harland  &  Wolff  &  Bentley.     Electrical  gear  for  operating  bulkhead  doors. 

(11/4/19.) 
146.694  Fairless.     Electric  lamp  fittings.     (2/6/19.) 
146,700  Crochat.     Electric  motor  and  like  controllers.     (6/6/19.) 

146,708  Tagoart.     Vacuum  tube  rectifiers  or  generators  of  alternating  current,  especially 
for  use  in  wireless  telegraphy.     (20/6/19.)     (Cognate  Application,  20.269/19.) 
Relates  to  an  electron  discharge  device  consisting  of  a  single  filament  passing: 
through  the  axes  of  two  substantially  cylindrical  anodes  of  substantially  equal 
diameter  and  acting  as  a  full-wave  rectifier  of  alternating  or  oscillating  current  by- 
virtue  of  the  fact  that  the  electron  current  from  the  filament  passes  to  the  cylindrical' 
anodes  alternately,  these  anodes  being  given  potentials  of  opposite  sign  at  any  given 
moment  with  respect  to  the  filament  by  the  alternating  current  to  be  rectified. 
146,722  Bazley.     Electro-magnetic    brake    for   tramway,   railway    and   like    vehic'.es. 

(9/7/19.) 
146.724  Davis.     Electric  telegraphs.     (12/7/19.) 
146.731  GuNSTONE.     High-tension  apparatus  for  use  with  hot  cathode  X-ray  tubes.. 

(29/7/19.) 
146,741  Leonard.     Electric  heaters.    (13/8/19.) 

146.746  Belfield.  (Westinghouse  Air  Brake  Co.)  Automatic  electric  couplings. 
(5/9/19.) 

146.747  Rahbek  &  Johnsen.  Electrical  receiving  apparatus  particularly  for  use  in> 
connection  with  telegraphs  and  telegraph  relays.  (6 '9,  19.)  (Addition  to 
5,611/19.) 

146,763  Wilson  &Callenders"  Cable  &  Construction  Co.     Jointing  metallic  sheathe  A 

electric  cables.     (17/10/19.) 
146,786  O'Leary.     Electric  coils.    (30/12/18.)    (Divided  application  on  21.807/19.) 

1920  Specifications. 
137,522  Domestic  Engineering  Company.     Electric  power  systems.    April  6,  1918 

(Divided  application  on  125,386.) 
138,920  Strobel.    Current  distributor  for  magneto-electric  ignition  apparatus.     March 

2,  1918. 
146,794  Harris.     Brake   magnets  for  electricity   n-.Mor   meters.     i7  5  19.)    (Divided 

application  on  11.433/19.) 
149,044  Oqain.     Electric  radiators.     May  1,  1919. 
149,049.  BiBBY.      Transformation  of  polyphase  currents  particularly  for  use  in  electric 

furnaces.     May  2,  1919. 
149,057  Mason   &   Richardson.     Letter  combination  electric   switch    for   protection- 

against    stealing  of    motor-vehicles.     May  3,    1913.     (Cognate   application" 

16,68891  .) 
149,066  Round  &  Wright.    Wireless  telegraphuy.     May  6.  1919. 
149,076  Mullard.    Construction  of  thermionic  valves.     May  8.  1919. 
149,139  Western    Electric   Company    (Western    Electric   Co.).     Electric   signalling 

systems,  especially  applicable  to  combined  telegraph  and  telephone  systems. 

September  1,  1919.  ,       .      „    .      ^  ,        . 

149,146  Western    Electric   Company    (Western    Electric   Co.).    Composite  electric 

signalling  systems.     October  6,  1919. 
149,188.     Thomas.    Self-producing  electric  motive  power  combination.    April  22,  192(U 


Particulars  are  given  in  the  lotli  annual  re])ort  of  tiie  MeteouoloiUCAL 
Committee  of  the  Treasury  of  the  transfer  of  the  Meteorological  Oftice 
to  the  Air  Ministry.  With  regard  to  the  international  e.xehnnpe  of 
meteorological  information  by  wirele.s,s  telegrajihy,  it  is  stated  that  only 
from  two  or  three  counlric's  have  synojitic  data  been  jiickcd  u))  with 
suflicient  regularity  in  London  to  comiiare  at  all  favourably  in  jiractical 
utility  with  transmission  by  cable.  British  data  for  use  in  foreign 
countries  are  disimtehed  thrice  daily  from  Croydon  and  twice  from 
Carnarvon  and  Aberdeen.  The  system  of  weather  re])orts  by  wireless 
from  Atlantic  liners,  which  was  instituted  in  1909  and  coliaiised  during 
the  war,  has  now,  after  a  brief  temporary  revival  by  the  Air  .Ministry 
ast  year,  ceased  to  exist. 


APPLICATIONS  FOR  PATENTS. 

Hots.— Names  within  parentheses  are  those  of  communicators  of  inventions. 
April  6,  1920. 
9,590  Hanner.     Electric  lamps  for  motor  cars.  Sic. 
9.616  Shenton  &Co.  &MARGERISON.     Electrical  resistance  apparatus. 
9.629  DiMiTRiEviTCH.     Relays. 

9.631  Rabjohys&Vickery.    Change-over  switch  apparatus. 
9,651  METRoroi.iTAN-VicKERS     ELECTRICAL    Co.    Treating     magnetisable '  materia* 

(4  4  19.  U.S.)  ,  Ml 

9.670  Hitchcock.     Permanent  magnets  and  permanent  magnet  motors. 
9,673  AUTOMATIC  Tblep-ione  Mfg.  Co.    Telephone  systems.     (20  8, 19.  U.S.)  a 

9  679  Callaway      Fuses 
9!680  British  Lighting  &  Ignition  Co.  &  Turner     Dynai.io  electric  systems  for  auto^ 

mobiles. 
9.681  Cash&Gorringe.     Electricswitches.  sockets.  &c. 

9.686  Assie.     Electric  furnaces.     (9  8, 17.  France.) 

9.687  Wilson  Welder  &  Metals  Co.     Electrical  welding.    (22/4  19.  U.S.) 

April  7.  1920. 

9.707  Sh:llitc.    Direct-current  dynamo  electric  machines. 

9.708  Rau  ing  &  Wilson.    Step  by  step  mechanism  for  electric  notcr  starters, 
9.742  Charles.     Electric  lighting. 
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9,750 
9,763 

9,800 

9,801 

9.822 
9.852 
9,860 
9,861 
9,867 
9,884 
9,900 

9,902 
9,929 
9,963 
9,974 
9,997 

10,061 
10,062 
10,068 
10,105 

10.118 
10.168 
10.181 
10,184 
10,204 
10,216 

10,217 

10,232 
10.241 
10.248 
10.253 
10,258 
10,263 
10,293 
10,299 

10,300 
10,319 

10,363 
10,373 

10,374 

10,402 
10,404 
10.405 

10,466 
10,477 
10:512 
10,534 
10,539 

10,542 
10.549 
10.550 
10,552 
10,553 
10,5  6 


10.620 
10,644 
10.646 
10.661 
10,664 
10,666 
10,669 

10,691 
10,707 

10,709 
10.718 
10.719 
10.748 

10,756 
10,763 
10,772 


Curtis.    Device  for  compensating  for  effects  of  temperature  in  electrical  circuits. 

Marks     (Nagel  Electric  Co.)     Electric  measuring  instrument. 

AioNER  &  Erban.    Arrangements  for  transmission  of  electric  currents  by  liquid 

conductors.     (11/3/19,  Austria. ) 
Erban.    Magneto-electric  couplings. 

April  8,  1920. 
Broadbent.     Flexible  pendant  electric  light  fittings. 
Parkinson.     Brush  lifting  and  short  circuiting  means  for  induction  motors. 
Industrial  Research  CoRPN.     Electric  generating  systems.    (8/4/19,  U.S.) 
Industrial  Research  Corpn.     Electric  generating  systems.     (28/4/19,  U.S.) 
B.T.-H.  Co.    (C.E.  Co.)     Ventilating  systems  for  electric  machines. 
Martin.     Electric  soldering  apparatus. 
Shepherd  &  Wilson.     Electrical  cut-outs. 

April  9.  1920. 
Electric  Vehicles,  Ltd.  Tipping  wagons. 
Soden. 

Barr  &  Stroud  &  French.     Electric  moters  of  unwound  armature  type. 
B.T.-H.  Co.  &  Whitaker.     Dynamo-electric  machines. 
Moore.     Electric  furnaces. 

April  10,  1920. 
Orling.     Telegraph  circuits. 

Punga.     Alternating-current  motors,     (26/3/19,  Germany.) 
Hamilton,  Pile  &  Smith.     Electrical  measuring  instruments  of  moving  coil  type. 
Hartmann.     Electrical  switching  apparatus. 

April  12,  1920. 
Metrodes,  Ltd.,  &  Davenport.     Apparatus  for  manufacture  of  electrodes. 
Western  Electric  Co.    Telephone  systems.     (11/4/19,  U.S.) 
Mackenzie.     Production  of  high-tension  unidirectional  currents  or  impulses. 
Potter.    Thermo-electric  systems  for  production  of  electrical  energy. 
Mellersh- Jackson.     (Taylor.)     Radio-telegraphy  signaHing  systems. 
TuRCAT.   Telephonic  apparatus  permitting  of  automatic  calling  and  con  lecting  up. 

(6/3/19,  France.) 
TuRCAT.    Automatic  telephony.    (10/4/19,  France.) 

April  13,  1920. 

Bolton.    Circuit  breakers.  &  c. 

Goodman.    Continuous-current  voltage  reducing  cells. 

Griffin.    Terminal  connections  for  flexible  electric  conduits. 

Accles,  Steventon  &  Shelvoke.     Rotary  transformers  and  converters. 

Lambot.     Automatic  telephone,  &c.,  systems. 

Ewtill  Mfg.  Co.,  Ewer  &  Tillinghast.     Electric  changing  colour  sign. 

Cornelius.     Electric  rotating  furnaces. 

Automatic  &  Electric  Furnaces,  Ltd.,  Barfield  &  Wild.     Electric  muffle 
furnaces. 

Reid.     Electric  clocks. 

Igranic  Electric  Co.    (Cutler  Hammer  Mfg.  Co.)    Controlling  resistances. 
April  14,  1920. 

Barter.     Electric  machines. 

Automatic  Telephone  Mfg.  Co.  &  Savin.     Distributing  arrangements  for  tele- 
phone, &c..  systems. 

Automatic  Telephone  Mfg.  Co.  &  Smith.    Call  indicators  for  telephone,  &c., 
systems. 

Reid  &  Scott-Taggart.     Wireless  telegraphy. 

Western  Electric  Co.     Multiplex  high-frequency  electric  signalling  systems. 

Portch      Electric  burglar  alarm  systems. 

April  15.  1920. 

Taylor.    Transmission  and  distribution  with  alternating  currents. 

Feather.     Mounting  electric  motors  on  machines. 

Rees.    Telephones. 

B.T.-H.  Co.  &  Shuttleworth.    (G.E.  Co.)     Motor  control. 

Cambridge  &  Paul  Instrument  Co.  &  Rawcliffe.    Thermo-electric  measure  - 
ment  of  temperature. 

Delin.     Electric  gas  ignition  devices. 

Western  ElectricCo.     High-frequency  electric  signalling.     (21/8/15,  U.S.) 

Taylor.    Wireless  telephone  transmitters. 

Taylor.     Induction  or  reactance  coils. 

Granville  &  Smith.     Electric  cables. 

Watts.     Overhead  conductors,  &c. 

April  16,  1920. 

Newton.     Electric  gongs  and  hammers. 

B.T.-H.  Co.     High-frequency  dynamo  electric  machines.    (22/6/15.  U.S.) 

Bullimore.     Electric  lamps. 

Dimitrievitch.     Relays. 

Telegraph  Construction  &  Maintenance  Co.     Lighting  of  buoys.  &c. 

Beattie.     Protecting  telephone,  &c.,  instruments  against  lightning,  &c. 

BiLEY  &  Kearton.    Telephones. 

April  17,  1920. 

Addison.     Locking  device  for  switches  of  direct-current  motors. 

EccLES.     Electrical  means  of  indicating  relative  movements  of  members  of  app 
ratus. 

EccLEs.     Relays. 

Schroeder.     Winding  for  electrical  apparatus. 

Schroeder.     Insulated  electric  conductor. 

Akt.  Ges.  Brown,  Boveri  et  Cie.     Preventing  injurious  earthing  currents 
electrieal  nets.     (17/4/19.  Switzerland.) 

B.T.-H.  Co.     (G.E.  Co.)     Tungsten  alloy. 

East  Anglian  Engineering  Co.  &  Waters.     Bench  gear  for  dynamos. 

Cox.    Insulators. 
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Companies'  Reports,  &c. 

The  directors  of  t'le  Rushden  &  District  Electric  Supply  Com- 
pany, Ltd.,  have  declared  an  interim  dividend  of  5  per  cent,  for  the  half- 
year. 

T  e  directors  of  the  Auckland  El  ctric  Tramways  Company,  Ltd., 
have  declared  a  dividend  of  6i  per  cent.  (Is.  d.  per  share)  on  the  ordi- 
nary shares  for  the  past    ear,  carrying  t9,010  forward. 

The  directors  of  the  Cuba  Submarine  Telegraph  Company,  Ltd., 
have  declared  an  interim  dividend  for  the  si.\  months  ended  June  30  at 
the  rate  of  5  per  cent,  per  annum,  tax  free,  on  tlie  ordinary  shares. 

Sir  Edward  Goulding  has  been  elected  a  director  of  the  Anglo-Argen- 
TiNE  Tramways  Company  in  succession  to  Sir  Phili])  Lloyd-Greame,  who 
retired  frpm  the  board  on  accepting  office  as  Parliamentary  Secretary 
to  the  Board  of  Trade.  A  further  year's  arrears  of  dividend  of  the  5^ 
per  cent,  cumulative  first  ])reference  shares  i.s  being  ])aid. 

The  shareholders  of  the  Swansea  Improvements  &  Tramways  Com- 
pany have  been  informed  that  in  view  of  the  decreased  profits  owing 
to  the  strike  from  April  23  last  to  May  29,  and  to  the  increased  cost  of 
materials  since  the  commencement  of  the  present  year,  the  board  is 
unable  to  declare  a  dividend  upon  the  ordinary  shares  for  the  six  months 
ended  June  30. 


In  a  communication  to  the  Press,  Mr.  H.  Hirst,  chairman  and  maQaglng 
director  of  the  General  Electric  Company,  Ltd.,  protests  against  the 
practice  of  calling  the  AUgemeine  Elektncitats  Gewllschaft  the  "General 
Electric  Company,"  as  it  implies  an  association  of  the  General  Electric 
Company  with  that  German  concern  which  does  not  exLit.  Jlr.  Hirst 
points  out  the  AUgemeine  Elektncitats  GeselLschaft  (or  A. E.G.),  should 
it  be  e,ssential  to  translate  the  title,  would  be  "  General  Electricity 
Company." 

The  gross  earnings  of  the  Electric  Supply  Corporation,  Ltd.,  for 
tho  year  1919  were  £60,08.5,  an  increa.se  of  £8,707  over  1918.  The  sum 
taken  into  net  revenue  account  amounts  to  £13, .519,  against  £1.3,161. 
After  paying  interest  upon  debenture  stock  and  cost  of  repairs  and 
renewals,  and  taking  into  account  the  balance  brought  forward,  the 
surplus  is  £3,021.  It  is  proposed  to  place  £3,0(XJ  to  reser\-e  and  to  carry 
forward  £621.  The  Hendon  Electric  Supply  Company  distributed  a 
dividend  and  bonus  of  1.5  per  cent,  for  1919,  and  the  Dumbarton  Burgh 
&  Coanty  Tramways  Company  a  dividend  of  5  jkt  cent,  on  the  ordinary 
shares. 

The  report  of  Messrs.  Sir  W.  G.  Arm.strong,  Whitwoeth  &  Company, 
Ltd.,  for  the  four  years  ended  December,  1919,  has  been  i.ssued  and  shows 
that  the  net  profits  for  the  whole  period,  after  making  provision  for 
taxation,  depreciation  and  writing  down  of  capital  exjjenditure,  was 
£4,053,605.  From  this  is  deducted  £1,000,000  for  further  writing  down 
of  capital  expenditure  and  £2,465,093  dividends  paid  for  the  four  years, 
including  the  final  distribution  for  1919,  leaving  £.588,512,  which,  with 
the  balance  of  £461,387  from  1915,  makes  £1,049,899  to  be  carried  for- 
ward. Owing  to  the  extent  and  complexity  of  the  work  undertaken 
during  the  war  it  has  been  impossible  to  separate  the  accounts,  and  the 
four  years  are  submitted  as  one  period.  It  is  .<tated  that  the  Siddeley- 
Deasy  Motor  Car  Company  has  been  acquired  and  a  controlling  interest 
taken  in  Pearson  &  Knowles  Coal  &  Iron  Company,  Armstrongs  &  Main 
&  Crompton  &  Company.  The  reorganisation  of  the  works  for  peace 
industries  is  complete  and  much  commercial  work  has  been  undertakent 

During  the  past  year  the  Southern  Brazil  Electric  Company,  Ltd., 
made  a  profit  of  £1,.500,  compared  with  a  loss  of  £7,C'(J0  for  the  preceding 
year.  The  improvement  is,  according  to  the  chairman  (Mr.  E.  H. 
Tootal),  satisfactory,  who  states  that  the  revenue  has  continued  to  in- 
crease in  a  gratifying  manner  since  the  accounts  were  made  up.  In  the 
districts  with  which  they  were  concerned  the  prospects  were  decidedly 
favourable,  and  demands  for  installations  for  supphing  power  to  the 
plantations  were  coming  in  freely.  The  services  of  their  various  under- 
takings had  been  carried  out  without  any  hitch,  and  owing  to  the  im- 
provement in  the  conditions  of  labour  in  Brazil  they  had  been  exempt 
from  any  strike  troubles.  The  progress  in  the  development  of  the 
company  s  undertaking  was. decidedly  reassuring,  and  it  only  required 
a  renewal  of  the  former  acti\-ity  of  the  export  trade  of  Brazil  to  make 
the  progress  more  rapid  and  increasingly  remunerative. 

The  Marquess  of  Winchester,  who  presided  ove  •  the  meeting  of  the 
Victoria  Falls  &  T  ansvaal  Power  Compan  ",  Ltd.,  on  Friday, 
stated  that  notwithstanding  the  contin  ed  increase  in  cost  in  all  classes 
of  material  and  in  wages,  &c.,  and  in  spite  of  the  heavy  taxation,  the 
trading  for  1919  enabled  the  co  pany  to  maintain  the  same  dividends 
as  last  year,  and  witho'it  reducing  the  carry  forward.  The  revenue  was 
£829,470,  the  net  result  (after  providin  for  int  rest,  premium  and  ex- 
penses of  debent'-ires,  dej  reciation  and  British  a^ati  n)  lein  profit 
of  £175,624,  out  of  which  (with  £93,693  brought  forward)  divid  n  s  at 
the  rate  of  10  p  r  cent  on  the  p  efer  me  shares  and  5  per  cent,  on  the 
ordinary  shar  s  had  bt.n  pai  ,1^  vi  g  a  balance  of  £94,3iO,  which  had 
been  carried  f  rward.  othing  had  been  dded  to  th»  reserve  fund, 
which  sto  d  at  £250,000.  Tt:e  company  vas  still  without  ny  settle- 
ment of  the  relief  from  British  income-tax  in  respect  of  Color ial  taxation. 
He  expressed  the  great  appreciation  of  the  board  for  the  pco.i  work  done 
by  the  management  and  the  staff,  which  was  evidenc  d  by  the  f  ct  that 
durin  '  the  current  year  the  b  siness  had  so  far  been  satisfactorily  main- 
tained, an  the  amount  of  \  ower  sold  corresponded  with  th  .t  of  the  pre- 
vio  s  year. 

An  arrangement  has  been  made  fo.-  the  union  of  the  interests  of  the 
Consolidated  Sign.\l  Company,  Ltd..  and  the  Westinohouse  Brake 
Company,  Ltd.  It  is  proposed  to  sell  to  the  Westinghouse  Company 
all  those  shares  owned  by  the  Consolidated  Company  in  companies 
dealing  with  railway  signals  and  safety  devices,  the  Consolidated  Com- 
])anv  acquiring  in  lieu  thereof  shares  of  the  Westinghouse  Company. 
Mr.  H.  G.  Brown,  the  chairman  and  managing  dii-ector  of  the  Consolidated 
Company,  will  act  as  managing  director  of  the  Westinghouse  Company 
for  10  yeai-s.  The  German  and  Kussian  assets  of  the  Westinghouse 
Company  are  not  included  in  the  arrangement  which  is  conditional  upon 
the  adoption  by  the  shareholders  of  that  comjiany  of  resolutions  necessary 
to  carry  it  into  etfect  and  for  the  increase  of  its  capital  to  provide  the 
new  shares  required  to  complete  the  purchase.  The  consideration  to 
be  paid  to  the  Consolidated  Signal  Company  is  £416.112  in  cash,  and  the 
Consolidated  Company  will  subscribe  at  par  for  416.1 12  shar-es  of  £1  each 
ir  the  Westinghouse  Company  and  pay  for  same  in  cash,  ^yhen  the 
transaction  has  been  completed,  the  issued  capital  of  the  Westinghouse 
Companv  will  be  £1.015.032  in  fully-paid  ordinary  shares  of  £1  each,  of 
which  tlie  Consolidated  Company  will  own  391.1 12  shares.  The  issued 
capitpl  of  the  Consolidated  Signal  Company  will  remain  at  £364,743  in 
214.195  6  per  cent,  cumulative  preference  and  150.548  ordinary  shares 
of  £1  each.  In  addition  to  Mr-.  H.  G.  Brown,  Messrs.  D.  E.  Norton, 
S.  P.  Wood  and  W.  Wingfield.  directors  of  the  Consolidated  Company, 
will  join  the  board  of  the  Westinghouse  Company,  the  title  of  which  will 
be  changed  to  the  Westinghouse  Brake  and  Saxby  Signal  Company. 


434 


THE  ELECTRICIAN. 


October  8,  1920 


NeM^  Companies. 

ADAPTA  SIGN  &  TRADING  COMPANY.  LTD.  (170,452).— Private  com- 
pany. Reg.  Sept.  27.  Capital  £15,000  in  £1  .shares.  To  carry  on  the 
business  of  manufacturers  of  electrical  or  mechanical  devices  or  appa- 
ratus for  advertisement  purjjoses,  &c.,  and  to  adopt  an  agreement  with 
J.  C.  Wilson  and  D.  Figur.  First  directors  are  :  D.  Figur  (chairman) 
and  J.  C.  Wilson  (managing)  and  N.  Figur.  Reg.  office  :  Suite  No.  1, 
Leicester  Hou.se,  5,  Green-street,  Leicester-square,  W.C.2. 

ELECTRIC  GRAMOPHONES,  LTD.  (170,391).— Private  company.  Reg. 
September  23,  capital  £1,500  in  1,450  preferred  i>art  ordinary  shares  of 
£1  each,  and  1,000  deferred  shares  of  Is.  each,  to  carry  on  the  business  of 
manufacturers  of  gramophones  and  talking  machines,  manufacturers  of 
■and  dealers  in  motors,  wires,  apparatus 'and  electrical  appliances,  &c. 
First  directors  are  ;  K.  0.  Davis  and  C.  J.  Barnett.  Reg.  office  :  7, 
The  Quadrant,  Winchmore  Hill,  N.  21. 

FARNDONS  POWER  &  GENERAL  ELECTRICAL  COMPANY,  LTD.  (170,442). 
Private  company.  Reg.  Sept.  25.  Cajjital  £20,0000  in  £1  shares.  To 
carry  on  the  business  indicated  by  the  title,  and  to  adopt  an  agree- 
ment  with  Farndons  Electric,  Ltd.  First  directors  are  :  F.  Farndon 
(managing),  P.  Farndon,  H.  M.  Watson,  H.  King  and  T.  J.  Penney.  Secre- 
tary :  F.  G.  Saw.     Reg.  office  :    32,  Romford-road,  Stratford,  E.15. 

GILBERTS,  LTD.  (170,394).— Private  company.  Reg.  Sept.  23.  Capital 
£2,000  in  £1  shares.  Manufacturers  of  electrical  fittings  of  ail  kinds, 
art  metal  work,  &c.  First  directors  are  :  H.  Davies,  A.  W.  Green,  and 
W.  C.  McMillan.     Reg.  office  :    15,  Hillfield  Park,  Muswell  Hill,  N.IO. 


Arrangements  for  the  Week. 

FRIDAY.  October  8th  (To-day). 

Junior  Institution  of  Engineers. 
8  p.m.      At    39,    Victoria-street,    London,    S.W.     Lecturette    on 
"  The  Manufacture  of  Wood  Wool,"  by  Mr.  A.  J.  Simi^son. 
SATURDAY,  Octo:er  9lh. 

Birmingham  and  District  Electric  Club. 

7  p.m.     At  the  Grand   Hotel,   Colmore-row,   Birmingham.     Paper 

on  "  Thermo-Electric  Currents  as  Applied  to  Pyrometry  "  by 
Mr.  F.  S.  Pile,  M.A.,  and  Mr.  C.  E.  M.  Stone. 
TUESDAY.  October  12th. 

Institution   of  Electrical  Engineers.     South  Midland   Centre. 
7.30  2}.m.     At  the  University,  Edmund-street,  Birmingham.    Chair- 
man's address  by  Mr.  E.  T.  G.  Donovan,  and  Paper  on  "  Hydro 
Electric  Power  Schemes,"  by  Mr.  E.  Gallizia. 
WEDNESDAY.  October  I3th. 

Association  of  Engineers- in-Charge. 
7.30  p.m.      At    St.     Bride    Institute,     Bride-lane,    London,     E.C. 
Paper    on    "  Progress    in    Industrial    Lighting,"    by    Mr.    L. 
Gaster. 
FRIDAY,  October  15th. 

Royal  Society  of  Arts.     Indian  Section. 
4.30  p.m.     At    John-street,    Adelphi,    London,    W.C.     Paper    on 
"  British  Trade  with  India,"  by  Mr.  T.  M.  Ainscough. 

Junior  Institution  of  Engineers. 

8  p.m.     At    39,     Victoria-street,     London,     S.W.     Lecturette    on 

"  Elementary  Physics  and  Chemistry  in  Relation  to  Motor 
Cars,"  by  Mr.  R.  S.  Fox. 


Benn  Brothers  Journals. 

Some  Features  op  the  Current  Issues. 

"  Aeronautics  "  : — "  Accidents  by  Air  and  Rail  "  ;  and  "  The  Work 
of  Sir  Charles  Wakefield,  Bart." 

"  The  Cabinet  Maker  "  : — "  The  Decoration  of  Furniture  :  II. ; 
Mouldings  "  ;  "  Electric  Lighting  of  Shop  Wmdows  "  ;  and  Annual 
Congress  of  the  Textile  Institute. 

"  The  Chemical  Age  "  : — "  Structure  Symbols  of  Organic  Compounds 
and  Radicals,"  by  Ingo  W.  D.  Hackh  ;  and  Clicmical  Traders'  Views 
on  the  New  Imjjorts  Bill. 

"Farm  and  Home  ":— Lincoln  Tractor  Trial  Report;  "How  to 
Increase  our  Flock,"  by  E.  W.  Lloyd  ;  and  "  Goatlings  in  the  Autumn," 
by  J.  T.  Bird. 

"The  Fruit-Grower": — (First  Show  issue)— A;rangemcnts  for 
Worcester  (illustrated)  ;  "  Transport  Jlinistry  and  Railways  "  ;  and 
"  Tractor  Trials  in  Lincolnshire." 

"Gardening  Illustrated": — "Clematises:  Their  Absence  from 
Gardens  "  ;  "  National  Rose  Society's  Show  "  ;  and  "  Seasonal  Notes 
on  Clirysantheniums." 


Forty   Years  A^o. 

(The  Electrician,  October  9,  1880.) 

The  Telephone  in  Use. — Messrs.  Stevenson,  Jacques  &  Company- 
have  placed  their  ironstone  mines  at  Boosbeck,  near  Guisborough,  in 
telephonic  communication  with  their  offices  at  Middlesbrough  and  with 
their  smelting  furnaces  at  Acklim,  the  mines  and  furnaces  being  15  miles 
apart. 

The  Telephone  in  Sydney.— The  rooms  of  Mr.  Cracknell,  the 
superintendent  of  telegraphs,  at  the  General  Post  Office,  are  fitted 
up  with  one  of  Edisan's  telephones.  The  communication  is  between 
the  Post  Office  and  the  Exchange,  and  is  said  to  work  admirably.  At- 
tempts are  being  made  to  establish  an  exchange. 

Royal  Exchange  Restaurant. — It  is  difficult  to  introduce  a  grain 
of  common  sense  into  a  brainless  animal.  It  seems,  however,  certain 
that  some  such  a  creature  has  been  "  having  some  fun,"  as  he  would 
term  it,  with  the  electric  light  apparatus  in  use  beneath  the  Royal 
Exchange.  Fortunately  the  tampering  was  discovered  in  time  to  pre- 
vent serious  injury,  although  not  in  time  to  prevent  considerable  tem- 
porary inconvenience. 

R.APID  Telegr.aphy  from  Australia  to  London. — On  the  1st  inst. 
a  message  of  sixty-nine  words  was  forwarded  by  the  Governor  of  Victoria 
announcing  the  opening  of  the  Melbourne  Exhibition  on  that  day. 
This  message  was  despatched  from  Melbourne  at  1  p.m.,  and  reached 
London  at  3.43  a.m.  on  the  same  day,  or  9  hours  17  minutes  befor  the 
hour  of  its  despatch.  Allowing,  however,  for  the  difference  of  time 
between  the  two  cities,  it  occupied  only  23  minutes  in  transit.  The 
route  of  the  message  was  over  the  lines  of  the  Victorian  and  South 
Australian  colonies,  the  cables  of  the  Eastern  Extension,  Australasia 
&  China  Telegraph  Company,  the  lines  of  the  Indian  Government,  the 
cables  of  the  Eastern  Telegraph  Company,  and  the  lines  of  the  Egyptian 
and  French  Governments,  and  the  rapidity  of  its  transmission  shows 
the  harmony  with  which  these  various  administrations  work  together. 
The  total  distances  traversed  was  13,398  miles. 

Telegrams  to  Regiments  on  Service. — The  following  letter  on  this 
subject  appeared  recently  in  The  Times  :  "A  short  time  ago  I  had 
occasion  to  send  a  telegram  from  England  to  an  officer  of  mj'  regiment 
then  quartered  in  a  station  in  the  north  of  India.  I  knew  that  my 
regiment  had  been  ordered  to  leave  at  once  for  the  front,  and  that  they, 
might  leave  their  station  before  my  message  reached  them  ;  I  there- 
fore requested  the  clerk  in  the  telegraph  office  to  have  the  telegram  sent 
on  after  them,  either  by  telegraph  or  j)ost,  if  they  had  marched  before 
its  delivery,  and  I  told  him  that  I  would  pay  any  extra  charge  incurred 
in  doing  so.  He  replied  that  he  could  not  make  any  such  arrangement, 
and  that  he  did  not  even  know  whether  the  telegram  would  be  sent 
after  them  at  all  or  not.  I  may  add  that  the  charge  was  over  £2  for  the 
message,  which  consisted  of  only  three  words — each  word  of  both  the 
sender's  and  addressee's  name  being  charged  for  at  the  full  rate  of  4s.  9d. 
a  word. 
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Notes. 


Electric  Traction  in  Europe, 

The  article  by  M.  Parodi,  which  we  publish  on  another  page 
of  this  issue,  shows  that  the  European  Continent  is  no  nearer 
standardisation  in  electric  traction  than  we  are  in  this  country. 
Each  nationality  seems  to  prefer  one  particular  system  for 
reasons  of  sentiment  rather  than  efficiency,  and  clings  to  it 
with  a  stedfastness  which  is  worthy  of  a  better  cause.  It 
is  interesting,  moreover,  to  note  that  in  Germany  electric 
traction  is  in  a  state  of  stagnation,  in  spite  of  its  pioneer  efforts 
on  the  Dessau-Bitterfcld  Railway,  and  that,  therefore,  this 
seems  to  be  the  one  country  where  a  standard  system  could 
be  adopted  without  a  certain  amount  of  destruction  being  a 
necessary  preliminary.  Italy  remains  wedded  to  the  three- 
phase  system,  though  even  she  is  not  an  absolutely  constant 
lover  ;  while,  considering  the  fuel  difficulties,  we  are  surprised 
that  no  greater  progress  has  been  made  in  converting  the  net- 
work of  lines,  especially  in  the  north,  to  electric  traction.  In 
France  a  Commission  appointed  by  the  Ministry  of  Public 
Works  reported  in  favour  of  the  high-tension  direct- 
current  system,  and  some  3,000  miles  of  line  are  to  be  con- 
verted to  this  method  ;  but  the  Midi  authorities  propose  to 
equip  1,863.  miles  of  their  line  on  the  single-phase  system  as 
an  extension  to  the  93  miles  which  are  already  thus  operated. 
On  the  whole,  therefore,  though  there  may  be  two  opinions  as 
to  the  desirability  and  possibility  of  national  and  international 
standardisation  in  matters  concerning  electric  traction,  it  will 
be  agreed  that  the  policy  now  being  followed  in  Europe  is  not 
likely  to  lead  to  that  standardisation  coming  about. 

■ 

Electric  Traction  in  Switzerland. 

The  conversion  of  the  railways  now  operated  by  steam 
locomotives  to  electric  traction  has  always  been  closely  studied 
by  Swiss  engineers.  As  is  well  known,  a  start  was  made  some 
tune  ago  with  the  Simplon  tunnel,  and  schemes  for  the  elec- 
trification of  the  whole  of  the  system  have  also  been  pre- 
pared. The  pre-eminent  reasons  for  this  were,  of  course,  the 
high  price  of  coal  and  the  presence  of  abundant  water  power. 
There  would  now  appear  to  be  a  third  reason.  For,  owing  to 
the  high  rat.'  of  currency  in  Switzerland  compared  with 
Germany,  Austria  and  Italy,  it  is  at  present  found  cheaper  to 
send  internal  ion  il  traffic  J)y  a  circuitous  route  which  avoids 


^he  Swiss  system.  One  way  of  getting  over  this  is  by  the 
speeding  up  of  the  introduction  of  electric  traction  so  that 
more  favourable  terms  can  be  offered,  and  if  this  plan  is 
adopted  one  result  should  be  that  a  large  number  of  orders 
will  have  to  be  placed  abroad.  We  are  used  by  this  time 
to  British  contracts  going  to  Switzerland ;  the  reverse 
would  be  a  pleasant  change. 

♦ 

Traction  Frequencies  and  Efficiencies. 

The  statement  in  the  interim  report  of  the  Electrification 
of  Railways  Advisory  Committee  that  no  loss  of  efficiency  is 
anticipated  by  using  frequencies  as  high  as  50  is  one  of  those 
half  truths  which  are  really  so  much  more  misleading  than 
downright  incorrectness,  for  they  tend  to  convey  a  definite 
impression,  which,  though  not  essentially  untrue,  is  not  shored 
up  by  the  collection  of  facts  which  are  so  valuable  a  part  of  the 
structure  in  engineering  if  satisfactory  financial  results  are  to 
be  the  outcome  of  the  scheme  tinder  consideration.  If,  for 
instance,  we  compare  the  results  that  are  obtainable,  in  our 
present  state  of  knowledge,  by  using  frequencies  of  25  and  S"! 
respectively  in  railway  working,  what  do  we  find  ?  If  the 
former  frequency  is  used,  it  is  possible  to  employ  rotary  con- 
verters with  an  output  of  1,5(X)  kw.  But  no  mar\ifacturer 
will  guarantee  satisfactory,  much  less  safe,  oi>eration  with 
rotaries  of  this  output  at  the  higher  frequency.  We  know 
that  machines  of  this  size  are  being  used  with  a  frequency  of 
40  on  the  Shildon-Newport  section  of  the  Xorth-Eastern  Rail- 
way, but  we  understand  they  are  seldom  fully  loaded,  and, 
even  as  it  is,  the  frequent  fla.sh-overs  and  other  minor  failures 
that  occur  are  hardly  such  as  to  encourage  their  adoption  for 
the  supply  of,  say,  a  London  suburban  line.  The  inevitable 
conclusion  we  must  reach,  then,  is  tluit  if  the  higher  fre- 
quency is  to  be  employed  in  connection  with  rotaries,  the  size 
of  the  sets  must  be  cut  down  and  a  certain  amount  of  efiioiency 
nmst  thereby  be  sacrificed. 


The  Financial  Side. 

The  other  possible  solution  gives  no  better  results.  It  is 
true  that  motor-generators  can  be  used  instead  of  rotary- 
converters,  and  that,  by  their  employment,  sets  as  large  as 
those  mentioned  above  may  be  employed,  and  high  efficiency 
thereby  maintained  ;  but  to  do  so  means  a  great  increase  in 
capital  expmditure,  for,  according  to  recent  estimates,  the 
erection  of  motoc-generator  plant  instead  of  rotary -converters 
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of  the  same  output  would  ihcfease  the  costby  no  less  than  100 
per  cent.  It  is  therefore  ])atent  that  the  frequency  question 
cannot  be  dismissed  with  the  light  and  airy  treatment  it  hps 
received  in  the  re])ort.  It  is,  in  fact,  a  question  which  must 
be  settled  definitely,  not  only  for  reasons  of  cost  and  efficiency, 
but  because  all  undertakings  which  are  likely  to  be  called  upon 
to  su])ply  a  railway,  and  even  the  railway  companies  themselves, 
must  know  how  they  stand  without  delay  unless  development 
is  to  be  unduly  retarded.  For  instance,  is  it  better  for  a  railway 
company  serving  a  district  where  the  prevailing  frequency  is 
40  to  take  energy  from  the  supply  authority  at  the  higher 
frequency,  and  sacrifice  both  efficiency  and  reliability  to  save 
money  ;  or  should  it  build  a  station  of  its  own  to  secure  what 
the  local  supply  cannot  give  it,  and  be  involved  in  an  expen- 
diture which  may  adversely  affect  the  financial  stability  of  the 
undertaking  ?  It  is  questions  like  these  which  hav^  to  be 
answered,  but  what  the  correct  answer  is  the  Committee's 
report  gives  little  clue. 

Telephone  Developments  in  the  United  States. 

The  account  of  his  visit  to  the  United  States  given  by  Sir 
William  Noble  to  the  Institution  of  Post  Office  Electrical 
Engineers,  of  which  we  give  an  account  in  another  column  of 
this  issue,  shows  how  great  has  been  recent  progress  in  tele- 
phone work  in  that  country.  This  may  be  ex])lained  partly 
by  the  fortunate  position  of  American  manufacturing  com- 
p.anies  and  the  general  prosperity  enjoyed  by  the  country  in 
the  eq-riy  period  of  the  war  ;  but  it  is  probably  due  still  mo^e 
]bo  the  remarkable  facilities  for  research  which  these  companies 
enjoy.  One  cannot  resist  the  conclusion  that  in  this  respect 
we  should  do  well  to  follow  the  example  of  the  United  States 
more  than  we  have  done  in  the  past.  Anptliei:  factor  making 
for  general  efficiency  bas  doubtless  been  the  exceptional  ex- 
perience acquired  on  the  long-distance  telephone  systems  of  the 
States,  The  point  of  chief  interest  in  the  Paper  is  the  account 
of  the  automatic  exchanges,  which  seem  now  to  be  accepted 
as  entirely  satisfactory  and  trustworthy  for  dense  city  areas. 
It  is  interesting  to  learn  that  Sir  Wjlliaiv!:  has  arranged  with 
the  American  Telephone  &  Telegraph  Clompany  for  a  3,500  line 
panel  system  to  be  installed  in  London,  forming  the  nucleus 
of  a  10,000  line  system.  We  hope  that  the  experience  thus 
gained  will  enable  any  leeway  in  this  sea  to  be  rapidly  re- 
(Dovered. 


all  mark  real  advances.  Similar,  work  we  know  is  being  done 
at  the  National  'Physical  Laboratory,  but  it  would  be  well 
for  the  authorities  at  that  Institution  and  our  own  manu- 
facturers to  come  together  in  consultation  in  order  that  no 
theoretical  or  practical  point  may  be  neglected,  while  infor- 
mation as  to  what  is  going  on  should  be  periodically  laid 
before  the  Institution  or  the  technical  Press. 


Some  Interesting  Instruments. 

CoNsiDiOKiNU  how  important  measurement  is  in  the  ])rop<'r 
conduct  of  both  tjie  scientific  and  techni(;al  sides  of  electrical 
practice  it  is  j)erha])s  strange  that  not  more  work  is  published 
on  th(i  design  of  electrical  instruments.  It  may  be  argued 
with  a  good  deal  of  truth  that  the  instruments  which  we 
have  at  present  an^  sufficiently  well  designed  for  all  practical 
purposes  and  that  any  chatige  would  be  unnecessary  and 
undesirable  when  so  n\any  other  things  remain  to  be  done. 
This  view  receives  little  su])port  in  the  re])ort  recently  made 
by  the  Committee  on  Instruments  and  Measurements  of  the 
American  Institute  of  Electrical  Engineers.  It  ap])ears  that 
most  firms  engaged  in  this  class  of  work  reported  the  (com- 
pletion of  experinu'utal  models,  especially  for  nu'asuring 
kilovolt  ampere  hours  and  demand  devices  for  measuring 
kilovolt-aniperes,  kilowatts  and  power-factors,  either  separately 
or  simultaneously  on  a  single  record.  An  automatic  potentio- 
meter and  <u\  automatic  Wheatstoiu'  bridijc  both  siimlv  and  in 
combination  are  also  being  developed.  For  electrochemical 
work  the  lattef  can  be  operated  on  a  GO-cyde  alternating- 
current  circuit  in  conjunction  with  a  special  alternating- 
current  galvam)meter.  The  measurenuMit  of  the  t^iermal 
Jjer(ormam'.e  of  cables  in  daily  or  weekly  cycles  and  of  traiis- 
ormers  and  lurbo-generators  is  also  being  dealt  with.     These 


The  Direct  United  States  Cable, 

The  Government  has  acquired  what  may  prove  to  be  a 
valuable  link  in  the  "  All-red  "  submarine  cable  scheme  by 
purchasing  the  undertaking  of  the  Direct  United  States  Cable 
Company.  In  a  statement  jssued  by  the  directors  of  the  com- 
pany it  is  ])ointed  out  that  the  (JJovernmeiit  ofie?  includes  the 
purchase  of  the  cable  as  laid,  with  the  property,  stock  of  cable 
and  equipment,  at  a  figure  which  will  permit  of  a  payment  to 
the  shareholders  of  £6  per  £10  share.  The  company,  which 
was  formed  in  1877,  owned  a  cable  laid  jn  1874  between 
Ballinskellings  Bay,  Ireland,  and  Halifax  (Nova  Scotia),  and 
from  there  to  Rye  Beach  (U.S.A.)  ;  but  in  1910  a  new  cable 
was  laid,  and  the  line  was  diverted  to  Harbour  Grace,  New- 
foundland. In  1912  the  cable,  as  well  as  the  cables  of  tbe 
Anglo-American  Telegraph  Company,  were  leased  to  the 
Western  Union  Telegraph  Company  for  99  years,  thus  depriving 
this  country  of  all  real  control  of  the  c^ble  communication  with 
Canada.  In  1918  the  cable  broke  down  in  deep  water,  and, 
owing  to  the  Government  restrictions  upon  the  use  of  cable 
steamers,  the  company  was  unable  to  effect  repairs  within. the 
time  fixecl  in  the  lease,  the  result  being  that  the  Westerp  Upion 
Conipany  repudiated  the  working  agreement,  and  refused  to 
pay  the  sti})ulated  rent.  Litigation  ensued,  and,  as  the  Direct- 
United  States  Company  was  unsuccessful  the  directors  opeiie4 
negotiations  for  a  renewal  of  the  lease.  These  efforts  to 
arrange  a  working  agreement  have  now  failed,  and  the  pro- 
perty will  pass  to  the  Government. 


^Chance  for  British  Control. 

During  the  wa?  the  want  of  direct  British  submarine  cpiji: 

niunication  with  Canada  was  greatly  felt,  and  though  the 
partial  remedy  was  found  in  the  deviation  of  one  of  the  cables 
of  the  Deutsch  Atlantische  Telegraphen  Gesellschaft  to  Halifax, 
it  was  recognised  that  for  satisfactory  connnunicatiop  Ji 
duplicate  cable  was  necessary,  especially  as  for,  reliable  secret^ 
communication  the  submarine  cable  must  continue  to  hay.e  a 
wide  a])pli('ation.  This  link  will  now  be  ])rovided  by  the  direct 
cable  when  it  hjis  been  thoroughly  overhauled  and  repaired. 
One  of  the  disadvantages  under  wJiich  the  coinpany  has 
suffered  in  the  past  has  been  tl^at  it  had  only  one  jine,  and  >yheu 
that  broke  down  trafific  hac}  to  be  transferred  to  its  rivals. 
In  pre-war  days  there  were  17  North  Atlantic  cables— vi^., 
Western  Union  eight  (including  the  Direct  line),  the  Com- 
mercial Cable  five,  the  Compagnie  ^^an^jaise  des  Cables  Sous- 
ftlarins  twq,  aiu|  the  D.eutsche  Atjantische  t>yo.  pf  the  latt^^ 
two  cables,  one  now  belongs  to  Canada,  and  the  other  to  thp 
French  (Jovernment,  though  their  final  dis]»osition  must 
depend  to  some  extent  upon  international  agreements. 

Half- Watt  versus  Gasfilled. 

TuKui:  is  a  Icndenty  among  English  .speaking  peoples  to 
label  things  with  names  \vhich  oq  the  Incus  a  noij^  Uicf^nda 
]>rincii)le,  describe  tl^eir  properties  by  ascribing  to  them 
(jualitics  which  tht^V  <lo  not  possess.  An  example  of  this  is 
the  so-called  "■  half-watt  '"  lamp.  When  it  first  a]>i)eared  its 
n^ost  po})ula^  feature  was  that  it  had  i\  higher  "  efficiency  '" 
thap  the  vacuum  X^yQ  uietal  fijaineut  lanip.  Tjie  latter  \^V]W 
was  supposed  to  have  an  "  efficiency  T  of  1  watt  per  candle- 
powi  r  :  and  it  was  therefore  convenient  to  a.^suvne  that  t^p 
'■  efficiency  '    of  the  new  lamp  was  twice  as  great.     The  dis- 
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Covcry  that  this  is  not  the  caso  has  ratisnd  pmbarrassnient 
to  our  frionds  and  joy  to  our  enemies.  We  are  therefore  glad 
to  hear  that  those  firms  who  are  members  of  the  Electric  Lamp 
Manufacturers'  Association  have  decided  as  soon  as  possible 
to  discard  the  term  "  half-watt  "  and  to  refer  to  this  type  of 
lamp  as  "  gasfillcd,"  employed  as  an  adjective  arid  written  (if 
the  compositor  will  permit)  as  one  word.  A  further  reason  for 
this  change  is  that  a  niirriber  of  lamps  are  now  being  sold  as 
■•  liiilf-watt  "  which  are  in  reality  vacuum  larii|)s,  with  a  bulb 
rcHcnibling  a  gasfillcd  lamp  and  fitted  with  a  spiralised  filament 
in  ring  formation.  These  lam})s  are  being  sold  to  the  public  at 
prices  slightly  lower  than  an  Association  gasfillcd  lamp,  but  at 
a  considerably  higher  price  than  Association  vacuUrii  lamps. 
To  describe  thein  as  "  half  watt"  is,  ot  course,  inexact,  but 
to  describe  them  as  gasfillcd  would  be  a  perversion  of  the  truth 
of  a  depth  to  which  those  concerned  would  hardly  dare  descend. 
The  proposed  change  will  be  very  welcome,  and  the  only  criti- 
cism necessary  upon  it  is  that  it  might  have  beeii  made  before. 

The  demonstration  of  Electricity. 

At  present  exhibitions  of  all  sorts  and  sizes  and  dealing 
with  all  sorts  and  conditions  of  things,  from  babies  to  vegetable 
produce,  are  being  held  in  every  j)art  of  the  country.  Different 
as  these  assemblies  are,  both  in  organisation,  utility  and  object, 
they  all  have  this  one  point  in  common  that  electricity  could 
be  used  to  assist  in  solving  the  problems  which  face  the  trade 
or  industry  they  are  intended  to  exploit.  To  take  the  two 
instances  given  above,  the  babies  would  certaiiily  fare  no 
Worse,  and  might  fare  a  good  deal  better,  while  the  same  is  in 
a  greater  degree  true  of  their  mothers,  if  the  use  of  electrically- 
operated  labour-saving  devices,  such  as  milk  warmers,  irons, 
washing  machines  and  curling  tong  heaters  becanie  more  usual, 
while  the  man  Who  grows  giant  vegetable  marrows  would 
doubtless  find  that  many  of  the  processes  connected  with  this 
fascinating  pursuit  could  be  facilitated  by  the  use  pf  electric 
motors,  while  the  employment  of  an  electric  vehicle  for  taking 
his  goods  to  the  market  would  conduce  to  greater  efficiency  arid 
allow  a  saving  on  railway  rates  to  be  effected'. 


A  Travelling  Exhibition. 

It  therefore  seenis  a  great  ])ity  that  there  is  seldom  any 
electrical  representation  at  these  exhibitions.  On  the  other 
hand,  it  must  be  admitted  that  electrical  manufacturers  can, 
as  units,  hardly  be  expected  to  go  to  the  trouble  and  expense 
of  having  a  regular  stand  at  each  of  these  exhibitions  when 
they  are  so  numerous  and  so  varied  in  character,  and  when 
their  connection  with  electricity,  though  apparent,  is  more  or 
less  indirect.  But  both  these  difficulties  might  be  overcome 
by  the  inauguration  and  maintenance  by  some  central  autho- 
rity, such  as  the  B.E.D.A.,  of  a  travelling  "  fit  up  "  electrical 
exhibit,  to  which  th^  necf^ssary  modifications,  suggested  by 
requirements  of  each  particular  case,  could  be  nuide  as  occasion 
required.  In  this  way  there  would  be  no  exhibition  without 
its  electrical  stand,  an  arrangement  that  would  bring  the 
advantages  of  electrical  working  before  an  eritirely  new  public 
and  assist  in  the  development  of  an  entirely  new  class  of  con- 
sumer. In  order  that  we  may  take  our  ])art  in  this  new  work, 
we  shall  be  pleased  to  receive  annouiuements  of  exhibitions 
where  such  a  portable  stand  could  be  usefully  shown,  in  order 
that  a  record  may  be  made  in  our  columns  for  the  "  informa- 
tion and  necessary  action  "  of  those  most  intimately  con- 
cerned. 


tuating  condition  with  reganl  to  prices.  This  is  a  very  im- 
j)ortant  nuitter,  more  especially  in  connection  with  foreign 
contracts  and  orders.  We  have  recently  called  attention  to 
the  volume  of  business  which  has  been  lo.st  to  British  manufac- 
turers and  ox[)orters  through  dislike  of  foreign  buyers  to  the 
fluctuation  clause  and  the  inability  on  the  ])art  of  our  manufac- 
turers to  guarantee  delivery  of  goods  within  a  reasonable  time. 
Wfc  hope  that  this  work  will  be  carried  to  a  satisfactory  conclu- 
sion, and  that  a  standard  clause  will  be  evolved,  not  only  by 
iron  arid  steel  masters,  but  by  electrical  manufacturers  and 
exporters  for  insertion  in  their  contracts. 


The  Present  Proposal. 

We  learn  that  the  ])resent  ])roposal,  which  has  been  laid 
before  manufacturers,  is  that  in  the  event  of  any  shortening  of 
hours,  increase  in  wages,  cost  of  material,  or  of  transport 
charges  during  the  currency  of  the  contract,  the  price  shall  be 
increased  by  an  amount  to  cover  the  whole  of  such  charges  ; 
but  should  any  sUch  costs  or  charges  be  decreased,  or  the  price 
reduced  for  any  other  reason,  the  contract  price  shall  be 
reduced  by  an  amount  equal  to  siicfi  decrease.  A  few  manu- 
facturers have  already  adopted  the  princijue  of  the  clause,  but 
it  has  been  found  impossible  to  secure  uniform  practice.  It 
may  be  found  impracticable  to  introduce  comj)lete  uniformity 
of  practice  in  any  branch  of  industry,  but  it  is.  highly  desirable 
to  have  something  in  the  nature  of  fixed,  definite  terms  which 
can  be  easily  understood  and  appreciated  by  foreign  and 
colonial  customers.  An  alternative  proposal  is  that  the  exist- 
ing clause  should  be  modified  by  introducing  a  stipidation  in 
every  contract  fixing  a  time  limit  for  the  enforcement  of  any 
advance  in  price  to  cover  any  increase  in  cost  that  may  occur 
during  the  currency  of  the  contract.  It  is  thought  that  this 
restriction  would  have  a  good  effect  in  stimulating  deliveries. 


TKe  Fluctuation  Clause  in  Contracts. 

,  It  i^  satisfactory  ,to  learn  that  the  iron  and  steel  merchants 
have  been  dealing  with  the  subject  of  preparing  a  standard 
clause  for  insertion  in  contracts  in  ))lai('  of  the  existing  fluc- 


Electricity  in  Mines. 

Part  I.  of  the  Annual  Report  of  the  Chief  Inspector  of 
Mines,  from  which  we  give  some  extracts  in  another  cohmin, 
is  compiled  in  the  usual  uninteresting  official  style.  There 
are  200  pages  of  statistics,  tables,  records  and  official  reports 
from  divisional  inspectors,  but  there  is  no  index,  and  therefore 
it  is  not  easy  to  find  any  particular  matter  in  which  the  casiial 
seeker  after  knowledge  may  be  interested.  AA'e  learn,  how- 
ever, that  substant'iil  progress  has  been  made  in  the  intro- 
duction of  mechanical  coal  cutters,  especially  in  Scotland, 
the  Northern  Division  of  England  and  South  Wales.  In  some 
areas  it  is  reported  that  there  were  difficulties  in  getting 
electrical  supplies  and  a  greater  advance  would  have  been 
made  if  plant  had  been  available.  Electric  safety  lamps  are 
being  used  in  ihcreasing  numbers,  and  in  South  Wales  and  in 
the  Yorkshire  and  North  Midlands  area  they  are  very  ix>pular 
with  the  miners.  In  Scotland  the  Inspector  expresses  the 
opinion  that  with  the  introduction  of  a  practical  electric  head 
lamp  the  mimber  of  explosions  of  fire  d.imp  would  be  reduced. 
It  is  said  that  the  Scottish  miner,  so  long  accustonunl  to  carry 
a  naked  light  lamp  on  his  bonnet,  objects  very  strongly  to  use 
a  safety  lamf)  of  the  ordinary  type  ;  but  if  he  were  given  an 
electric  lamp  which  he  could  carry  on  his  head,  his  objections 
would  be  to  a  great  extent  overcoine.  There  was  a  decided 
drop  in  the  number  of  accidents,  but  there  were  nine  fatalities 
due  to  the  Uvse  of  electrifcal  machinery.  The  majority  of  these 
could,  however,  have  been  avoided  by  prudence  and  by  the 
])roper  inspection  and  supervision  of  the  plant.  New  regu- 
lations for  the  use  of  electricity  on  the  surface  of  mines  were 
introduced  during  the  current  year,  and  with  a  stricter  en- 
forcement of  working  rules  we  hope  to  see  a  better  record  in 
next  year's  Report. 
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Commercialism  and  Electric  Vehicles. 

We  are  glad  to  learn  that  the  electric  vehicle  will  be  well 
represented  at  the  Commercial  Vehicle  Exhibition  which 
opened  at  Olympia  yesterday.  We  hope  that  electrical 
engineers,  in  whatever  branch  of  the  industry  they  may  be 
engaged,  will  take  an  opportunity  of  paying  the  stands  a  visit 
and  of  seeing  whether  there  is  not  on  show  some  lorry,  delivery 
van  or  truck  which  would  not  meet  their  own  needs  for  efficient 
transport.  For  as  with  the  domestic  problem,  so  with  the 
electric  vehicle,  propaganda  must  begin  at  home.  In  this 
connection  an  interesting  point  for  the  cynical  is  to  be 
found  in  the  poster  displayed  on  all  the  hoardings  advertising 
the  exhibition.  It  contains  accurate  and  artistic  represent- 
tations  of  both  the  petrol  and  steam  vehicle,  but  of  the  electric 
vehicle  there  is  no  sign.  We  hope  those  responsible  will  wake 
up  by  next  year. 


Electricity  Supply  in 
London. 

Since  their  appointment  the  Electricity  Commissioners 
have  followed  the  very  wise  policy  of  considering  all  appli- 
cations for  extensions  to  existing,  generating  stations  not 
only  from  the  point  of  view  of  the  requirements  of  the  area 
which  that  station  primarily  serves,  but  also  from  those  of  the 
surrounding  district.  In  this  way  it  has  often  been  found 
that  though  an  area  could  not  be  supplied  with  sufficient 
electrical  energy  from  its  own  station  without  extensions 
being  necessary,  by  interlinking  a  supply  could  be  given  from 
an  adjacent  area,  where  the  plant  installed  was  not  fully 
loaded.  By  following  this  policy  it  has  been  possible  in  the 
large  majority  of  cases  to  deal  with  the  present  and  pros- 
pective load  of  the  next  few  years  without  resource  to  the 
erection  of  comparatively  small,  new  stations. 

There  have,  of  course,  been  exceptions  to  this  rule,  the  most 
notable  of  which  was  the  permission  recently  given  to  the 
Nottingham  Corporation  to  erect  a  240,000  kw.  station. 
But  this  permission  carried  with  it  the  obligation  to  supply, 
if  necessary,  the  electrical  needs  of  the  area  as  well  of  the 
district,  and  is,  therefore,  not  so  much  an  exception  as  an 
extension  of  the  ])rinciple  we  have  just  enunciated.  This 
policy  has,  of  course,  not  been  universally  carried  out  without 
opposition  or  criticism,  but  it  has  been  carried  out  without 
that  opy)osition  or  criticism  being  vocal  enough  to  attract 
much  public  attention. 

The  Barking  Station  Again. 

But  last  week  we  made  a  further  step  forward  in  this  ])liase 
of  electrical  ])oliti(s.  For  the  inquiry  held  by  the  Com- 
missioners into  an  a))])li(ation  by  the  County  of  London 
Electric  Su])])ly  ('ompany  to  erect  a  station  at  Barking  to 
meet  their  electrical  needs  recalled  the  battle  of  some  fifteen 
years  ago  when  County  Councils,  municipalities  and  private 
owners  all  had  their  nostrums  for  solving  the  problem  of 
electricity  su])])ly  in  London.  In  addition,  n-anv  of  the  old 
])rotagonists  were  ])resonl ,  iind  the  site  itself  was  fumiliar  as 
a  battleground. 

Thk  Comi'Any's  Case. 

The  case  of  the  company  in  support  of  their  applicafi(»n 
is  briefly  as  follows  :  The  load  in  their  area  is  growing  so  rapidly 
that  extensions  to  the  generating  plant  are  vitally  neces- 
sary. These  are  not  possible  at  the  present  stations,  where 
much  of  the  plant  is  obsolescent  and  will  require  early 
renewal.  The  only  economical  scheme  is.  in  their  opinion, 
therefore,  to  build  a  new  stiUion  at  Barking,  where  60.(XX)kw. 
can  be  erected  as  a  first  instalment  (and  200.000  kw.  ulti- 
mately), and   thus   provide  a  way   out   of  the   present   ditfi- 


culties.  Further,  it  will  allow  the  London  and  Romford  areas 
of  the  Company  to  be  developed  in  the  most  modern  way, 
and  the  railway  load  which  is  certain  to  come  along  in  the 
near  future  to  be  adequately  dealt  with.  In  addition, 
the  company  have  the  land,  and  but  for  the  war  would 
have  built  the  station  before  now.  Finally,  as  an  appeal 
ad  misericordiam,  the  load  of  the  companv  is  increasing  so 
rapidly  that  unless  permission  to  build  this  station  is  granted 
the  company  might  just  as  well  go  out  of  business,  or  at  least, 
.vould  have  to  restrict  their  output. 

The  Opposition  Case. 
The  opposition's  case  is  succinct.  They  object  to  the  vital 
question  of  the  future  electricity  supply  of  London  bein" 
cons  idered  piecemeal.  They  point  out  that  they  (and 
they  means  practically  all  those  concerned  with  elec- 
tricity supply  in  London,  except  the  County  Company)  have 
now  undar  consideration,  and  in  six  months'  time  will  have 
ready  for  presentation  to  the  Commissioners,  a  joint  scheme 
for  electricity  supply  in  the  metropolitan  area.  It  is  surely 
possible,  they  add,  for  the  County  of  London  Company  to 
wait  that  short  time,  and  see  how  the  proposals  then  put 
forward  will  assist  to  relieve  them  of  their  difficulties. 

Some  Interesting  Points. 

Now  it  is  no  part  of  our  business  to  adjudicate  on  these 
rival  cases  ;  that,  of  course,  is  for  the  Commissioners.  But 
without  expressing  any  opinion  on  the  merits  of  the  two  sets 
of  arguments,  there  are  one  or  two  points  to  which  we  may  call 
attention,  as  having  an  important  bearing  on  this  vexed 
question  of  electricity  supply  in  London.  First  of  all,  it 
seems  to  us  there  is  a  conspicuous  lack  of  any  desire  on  the 
part  of  either  party  to  sink  differences  in  order  to  secure  a 
workable  joint  scheme.  We  hope  that  we  do  them  an  in- 
justice in  making  this  statement,  but  that  is  the  appearance 
of  things.  In  fact,  so  fearful  are  some  of  the  interested 
parties  that  some  one  else  may  gain  some  slight  advantage 
that  they  are  willing  to  inflict  any  injury  upon  themselves 
to  prevent  such  a  state  of  things  coming  about.  Electricity 
supply  in  London  has  had  a  sad  history.  Its  future  will  be 
equally  sad  if  this  sort  of  thing  continues,  but  that  does  not 
seem  to  be  realised. 

Our  ideal  for  the  electricity  supply  of  London  would  be  a 
joint  scheme  put  forward  for  the  Commi-ssioners*  considera- 
tion by  all  the  supply  authorities  in  London.  To  formulate 
such  a  scheme  should  be  within  the  bounds  of  ])ossibility,  and 
its  advantages  are  evident  over  a  scheme  put  forward  by  one 
company  admittedly  for  its  own  benefit,  even  though  there 
are  reservations  enabling  the  proposed  station  to  be  inore 
.widely  used  later  on.  But  it  is  difficult  to  make  binding 
agreements  with  a  body  that  does  not  yet  exist.  For  that 
reason  we  should  be  inclined  to  agree  that  it  is  hotter  to  wait- 
for  six  months  for  the  joint  scheme  than  to  give  the  County 
Comj)any  what  they  want.  But  there  remains  an  uncom- 
fortable suspicion  that  the  joint  scheme  is  still  very  much  in 
the  pa|)er  stage,  and  there  are  even  rumours  that  suggest 
that  if  its  ghostlike  shadow  fulfils  its  objects  of  blocking  the 
progress  which  the  County  Company's  application  foreshadows 
that  is  where  it  is  likely  to  reniain.  We  know  to  our  cost 
that  sort  of  thing  has  been  done  before  and  will  probably  be 
done  again. 

The  Question  ok  Finance. 

Finally,  there  is  the  question  of  finance.  To  build  this 
station  the  County  of  London  Company  will  obviously  require 
to  raise  capital,  which,  as  they  rightly  point  out,  cannot  be 
done  cheapiv  at  present,  though  an  authority  with  wide 
County  Count  il  and  municipal  backing  would  have  less  diffi- 
cidty.  But  behind  this  simple  fact  there  seems  to  be  various 
strange  deals  going,  such  as  land  being  sold  by  one  company 
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to  another  witli  a  different  name  but  the  same  shareholders, 
and  an  uneasy  fccliii}^  that  behind  this  desire  to  obtain  per- 
mission to  l)niid  a  station  there  is  also  the  idea  that  ])ossession 
of  such  a  site  may  come  in  useful  for  exi)loitin^'  the  ])ublic  a 
bit  later.  We  therefore  sincerely  lioj)e  Sir  IIakuv  IIawakd 
has  his  eyes  open  ;  for  finance  is  going  to  be  the  controlling 
factor  in  this  business.  These  then  are  some  of  the  pretty 
problems  with  whieli  tlie  Commissioners  have  to  deal,  and 
we  hope 'that  in  doing  so  they  will  take  such  steps  that  the 
history  of  electricity  supply  in  London  may  be  better  in 
future  than  it  has  been  in  the  ])ast,  and  we  may  get  a  (;o- 
ordinated  scheme  in  wliich  everyone  can  play  their  part 
without  friction  and  for  mutual  benefit. 


The   Proiit   and    Loss    of 
Engineering  Training. 

The  profit  and  loss  account  of  any  commercial  undertaking 
is  usually  examined  from  the  point  of  view  of  those  who,  like 
its  shareholders,  expect  to  receive  from  it  some  return  for  the 
capital  they  have  invested.  But  this  is  not  the  only  point  of 
view  ;  and  if  the  unusual  course  is  taken  of  considering  it 
from  the  angle  of  the  employee  or  the  creditor,  a  new  light 
may  often  be  thrown  upon  some  of  its  features. 

Taking  the  item  of  salaries  and  wages  (which  appears  in 
every  such  account)  as  an  example  of  what  we  mean,  and 
assuming  the  income  of  the  firm  to  be  fixed,  it  follows  the  less 
there  is  expended  on  salaries,  wages  or  any  other  item  of 
running  costs  the  more  there  will  be  available  for  division 
between  the  shareholders.  The  argument  cannot,  of  course, 
be  carried  to  a  logical  conclusion  in  either  direction.  For, 
except  within  very  narrow  limits,  if  there  were  no  salaries 
there  would  be  no  profits  ;  and,  on  the  other  hand,  it  is  not 
unknown  for  an  increase  in  salaries  to  be  followed  by  an 
increase  in  profits  owing  to  the  greater  comfort  and  security 
in  which  those  concerned  are  enabled  to  work  and  live.  So 
much  so  that  it  is  becoming  more  and  more  recognised  by 
progressive  employers  that  the  payment  of  adequate  salaries 
is  worth  the  shareholder's  while. 

The  Training  Balance  Sheet. 
This  is  all  written  by  way  of  ])arable,  a  parable  which  is 
applicable  to  certain  aspects  of  engineering  training  which  are 
not  without  their  importance  at  the  present  time.  If  our 
knowledge  of  engineering  science  and  technology  is  to  develop 
and  increase  we  shall  require  a  constant  supply  of  youno-  men 
well  educated  in  the  fundamentals  of  knowledge  ;  and  thereby 
enabled  to  carry  on  this  great  work  in  the  right  way.  To 
employ  the  "  profit-and-loss-account  "  analogy,  if  there  is  no 
education  there  will  be  no  engineers.  We  do  not  say  that  this 
result  is  likely  to  come  to  pass,  and  imagination  boggles  at  the 
state  of  affairs  that  would  exist  if  it  did.  Nevertheless,  even 
without  the  full  consummation  resulting  from  such  a  policy 
the  tendency  in  the  direction  we  have  indicated  is  already 
sufficiently  alarming  and  should  be  checked  before  it  is  too 
late.  A  pleasant  cxce])tion  is,  however,  to  be  found  in  the 
proposals  recently  put  forward  by  the  B.E.A.M.A.  for  the 
establishment  of  research  studentships  and  scholarships  in 
mechanical  and  electrical  engineering.  The  principle  of  these 
IS  excellent ;  and  though  we  are  not  in  agreement  with  all 
the  details  of  the  working  proposals  we  shall  defer  our  criticism 
for  a  time,  as  we  understand  the  scheme  is  of  a  provisional 
character.  The  great  thing,  however,  is  the  recognition  that 
some  assistance  is  necessary  in  order  that  the  best  kind  of 
ngineer  may  be  produced  and  that  everything  must  not  be 


left  to  the  boy's  or  the  parent's  individual  effort.     It  is  a 
change  that  is  most  welcome. 

Lack  of  Attkactio.v  a  Drawback. 
Ivetuniing  tr)  dur  balance  sheet  once  again,  in  the  develop- 
ment of  our  argument  we  may  push  our  analojjv  a  little 
further.  For  if  then-  is  no  attraction  to  the  young  man  in 
the  oigineering  jtrofession,  if  he  can  expect  neither  honour  nor 
wealth,  but  only  a  life  of  indignity  and  drudgery  as  a  result 
of  all  his  training,  he  will  naturally  choose  some  other  calling, 
it  niay  be  argued  that  if  his  bent  is  towards  teaching  he  will 
teach  whatever  the  remuneration  may  be,  and  that  if  he  is  keen 
on  designing  he  will  design,  though  he  starve  ;  in  other  words, 
whatever  his  prospects  he  will  find  his  reward  in  his  work 
apart  from  any  financial  return.  Undoubtedly  this  is  so. 
But  in  spite  of  what  we  are  told  there  is  a  minimum  below 
wliich  it  is  not  safe  to  go,  if  efficient  work  is  to  be  obtained, 
and  in  any  event  exploitation  of  this  kind  is  most  deplorable. 
This  is  so  far  being  forced  upon  educational  authorities  that 
matters  are  already  improved  in  primary  and  secondary  , 
schools,  and  it  is  time  universities  followed  suit.  If  they  do 
not  engineering  will  no  longer  obtain  its  share  of  the  best 
intellects  and  the  movement  in  the  direction  we  have  indicated 
above  will  have  begun.  Soon  after  the  engineering  profession 
will  be  within  measurable  reach  of  the  state  where  no  salaries 
arc  paid  neither  arc  any  profits  obtained. 

Two  Important  Occurrences. 

If  we  are  accused  of  being  too  pessimistic  in  this  matter 
we  can  point  to  two  recent  occurrences  which  give  us  some 
justification  for  our  attitude  ;  the  closing  of  Finsburv  Technical 
College  and  the  decision  of  the  Engineering  Training  Organisa- 
tion to  abandon  its  work.  This  is  not  a  time  when  we  can 
afford  to  dispense  with  technical  colleges  or  with  organisations 
which  aim  to  interest  employers  in  educational  matters.  In 
both  cases  what  has  occurred  has  occurred  mainlv  for  financial 
reasons.  Those  concerned,  though  })erhaps  unconsciouslv,  are 
in  fact  trying  to  obtain  profits  without  })aying  any  salaries. 
It  is  a  policy  which  is  foolish  and  may  easily  be  disastrous. 
We  arc  therefore  relieved  to  hear  that  the  work  of  the 
Engineering  Training  Organisation  is  to  be  taken  over  by  the 
Engineering  Em])loyers"  Federation  by  arrangement  with  the 
Federation  of  British  Industries,  and  we  wish  them  every 
success  in  their  important  undertaking. 

The  Selection  of  Teachers. 

We  said  just  now  that  the  lack  of  recognition  fqj"  the 
engineer  is  as  worthy  of  proper  financial  remuneration  as  the 
commercial  man  will  force  the  best  of  our  youth  to  neglect 
engineering  as  a  ])rofession.  It  will  also  have  another  result. 
It  will  prevent  the  best  of  our  youth  from  obtaining  proper 
engineering  training.  For  to  trair  that  youth  in  the  way  it 
should  go  requires  the  best  and  most  progressive  intellects, 
and  it  is  not  surprising  to  find  that  those  intellects  are  no 
longer  satisfied  with  the  poorly  jiaid  ])osts  which  are  mainlv 
all  the  teaching  ])rofession  has  to  oftVr.  It  may  be  regrettable 
that  salesnuxnship  should  be  preferred  to  professorship,  but  it 
is  not  surprising.  Much  of  the  equipment  is  poor.  Cheese- 
])aring  has  of  necessity  to  be  the  best  policy.  No  good  result 
can  come  of  such  a  state  of  things.  If  we  do  not  check  this 
t(Mi(len('v  tlie  velocity  of  the  movement  towards  disaster  is 
likely  to  Ih>  accelerated.  We,  therefore,  feel  it  to  be  essential 
that  the  industry  should  provide  for  its  needs  in  this  respect. 
The  reply  may  be  that  this  is  the  State's  business,  but  it  is 
the  industry's  business  to  see  that  the  State  do  their  business 
and  not  to  wait  for  it  to  be  done,  and  even  faintly  to  dis- 
courage it.  There  is  no  philanthropy  about  the  question,  for 
money  spent  on  this  object  will  bring  in  a  great  return.  All 
that  is  wanted  to  ensure  it  is  breadth  of  view  which  regrettably 
it  seldom  receives. 
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The   CraTvling   of  Induction  Motors. 

K>    I.AURENCE   H.   A.   CARR,   M.Sc.Tech.,    M.I.fe.E. 


It  is  well  known  that  sonic  s(]uiiT('l-cagc  motors  when 
started  under  certain  loads  will  not  run  up  to  full  speed,  but 
will  "  crawl  "  at  a  nuich  lower  speed,  due  not  to  any  increase 
in  the  load,  biit  solely  to  some  inherent  characteristic  of  the 
motor  itself.  In  machines  which,  exhibit  this  phenomenon 
tlui  rotor  is  usually  of  comparatively  low  resistance,  and  t(,^sts 
of  the  few  Qases  which  have  come  under  the  writer's  notice 
have  showii  that  if  n  be  the  niimber  of  slots  per  stator  pole-pair, 
the  crawlinj;  speed  is  l/(n+l)th  of  the  true  synchronous  speed 
of  the  motor. 

When  crawling,  the  stator  current  is  usually  high,  saturating 
tbc  li])s  of  the  teeth,  with  leakage  flux,  so  that  the  main  flux 
can  get  through  to  the  rotor  very  little  better  than  if  the  stator 
had  open  slots  ;  in  other  words,  the  permeance  of  the  air-gap 
varies  from  a  maximum  to  practically  zero  around  the  inner 
surface  of  the  stator,  according  to  some  such  law  asl  +  q  cos  0, 
where  0  is  an  angle  corresponding  to  27r  =  stator  slot  pitch. 

According  to  the  ordinary  rotating  field  theory  the  resultant 
field,  where  there  are  n  slots  per  pole  pair,  can  be  replaced  by 
the  fundamental,  a  field  having  («— 1)  times  as  many  poles, 
rotating  backwards,  and  a  field  having  (n+1)  times  as  many 
poles  as  the  fundamental,  rotating  forwards. 

This,  however,  cannot  explain  the  observed  effect  (due  to 
tlu'  negative  torque  of  the  (>'  +  !)  the  field  at  over-synchronism), 
as  firstly,  the  crawl  takes  place  at  exactly  the  sub-synchronous 
speed,  without  allowing  for  any  slip  of  the  rotor  relatively  to 
that  particular  field,  and  secondly,  the  observed  effect  is  far 
greater  than  is  explained  in  the  above  way,  since  the  maximum 
negative  torque  of  the  {«  +  l)th  field  can  never  be  more  than 
]/(m-|-1)  of  the  maximum  torque  of  the  main  field,  which 
with  the  higher  values  of  ii.  is  far  too  small  to  neutralise  the 
main  torque  at  any  point. 


Fig.  1. 

If  a  motor  be  (•onsidcrcd  in  vhicli  tlie  stator  slots  (owing  to 
saturation  of  the  lips  of  th(>  teeth  with  leakage  flux),  carry  no 
flux,  the  flux-space  wave  will  be:  ragg(  d,  as  shown  in  Fig.  1 . 
Let  AB  in  this  figure  represent  a  full-])itched  rotor  coil  moving 
at  crawling  speed,  i.e.,  at  l/(/H-l)th  of  the  true  synchronous 
speed.  It  will  be  seen  that  conductor  A  is  only  cutting  flux 
whih'  the  flux  is  positive.  When  the  flux  under  that  particular 
pole  is  negative,  the  conductor  is  nu)ving  in  a  flux-less  space, 
and  it  moves  under  the  next  tooth  just  iji  time  to  nuH't  the 
growth  of  the  next  positive  wave.  The  cycle  of  E.M.F.  due  to 
motion  alone  is  therefore  a  sine  wave  with  tiie  negative  half 
missing,  there,  is  a  positive  half- wave  followeii,  by  zero  for  the 
other  half  cycle.  Similarly,  conductor  li  will  have  no  jHisitive 
values,  Ihe  cui-ve  bl  E.M.F.  diie  to  motion  being  a  negative 
lialf-wiiV(>,  followed  by  zero  for  half  a  period.  Since  the 
conductors  iire  in  series,  ihese  two  K.M.F.s  add  U|).  It  is 
clear  that  this  i^j.M.K.  has  a  direct  or  cohtiniious  conqMUU'nt 
in  addition  to  the  alternating  component  (plus  higher  har- 
monics). 

JMeanwhile  the  transformer  act  ion  of  the  stat()r  field  is 
])rodu(ing  an  additional  K.lM.K.  in  the  coil,  but  this  is  sinusoidal 
and  does  iu)t  destroy  the  direct  current  which  llows  in  the 
conditions  <'onsidered,  though  it  is  entirely  overlooked  in  the 
usual  rotating  held  tlu^orv. 


Mathematical  Tkeatmext. 
To  investigate  fully  the  behaviour  of  this  current  it  is 
necessary  to  treat  the  problem  mathematically,  considering  for 
simplicity's  sake  a  two-phase,  stator.  A  further  simplification 
is  to  consider  values  per  half-turn  or  conductor,  since  as  the 
([Uiintities  concerned  vary  sinusoidally,  if  at  all,  tliere  is  always 
an  equivalent  equal  and  opposite  path  for  any  current,  save 
in  the  one  case  to  be  considered  later. 

List  oir  Symbols. 
/?i  =  Flux  density  due  to  phase  I. 
jB2  =  F1ux  density  due  to  phase  II. 
7i»,  =  Maximum  value  of  either  Bj^  or  B^. 

c^=  Instantaneous  E.M.F.  per  conductor  due  to  transformer  action. 

e',.= Instantaneous  E.M.F.  per  conductor  due  to  rotation. 

eg=Instantaneous  E.M.F.  (total)  at  slip  ■•>',=£', -fc,.. 

.E  =  Maximum  value  of  rotor  E.M.F,  at  standstill. 

e  =  Instantaneous  E.M.F.,  that  is  e„  when  slip  is  nl{n-\-l). 

/=  Frequency. 

Z=Core-len<ith. 

n  =  Numln'r  of  stator  slots  per  pole  jjair. 

2>= Pole-pitch. 

(/  =  Factor  in  expression  for  permeance. 

A'=Slip,  expressed  as  a  fraction. 
<  =  Tiine  (variable).  , 

?j=Linear  velocity  of  rotor  conductor. 

a= Angle  between  axis  of  coil  (momentary)  and  axis  of  stator  coil 
of  phase  I. 

.co  =  27r/.  ,  .    ,, 

<l>,  =  Fiux  due  to  j)hase  1,  linking  with  rotor  coil. 
^1)^=-^  l<'!ux  du(^  to  ])ha.se  II,  linking  with  rotor  coil. 
<l>w  —  Ma.xitnum  value  of  <I>i  or  <I>2. 

p^An  angle  corresponding  to  the  ])Osition  of  the  rotor  coil  with 
iesi)ect  to  the  permeance  curve  at  zero  time. 

For  any  position  of  a  secondary  coil  inclined  at  an  angle  a, to 
the  axis  of  stator  coil  I  (sec  Fig.  2),  assuming  sinusoidal  dis- 
tribution of  flux  both  in  time  and  space,  and  calling  the  time 
zero  when  il\  is  zero  and  increasing,  the  flux  of  phase  1.  linking 
with  tlu;  coil  (-t>i^  (t,„  sin  a  sin  cut, 

similarly, 

<l).,=  —  (b,„  cos  a  sin  (o)i—nJ^)  =  0„,  cos  a  cos  lot. 

The  transfbriner  E.M.F.  per  conductor 

=  2^1^,//('^in  «  sill  wi  +  cos  a  cos  of) /(It, 
p,^  of'>U),„(sin  a  cos  tot  — con  a  siii  (ot), 
—  ioj<i>„,  sin  {col— a). 
The  llux  density  at  the  conductor  and  at  right  angles  to  it.s 
motion,  with  uniform  permeance  is  the  sum  of  B^  and  B.,,  wliere 
Bi^B,,,  sin  col  cos  a, 
Bo  =  B„,  sin  {oit-nl2)  sin  a, 
er={B]+B.^h, 
=  £,„/r(sin  col  cos  a— cos  cot  .sin  a), 
-^BJc  sin  {cot-(t), 

(ly,„=BJi>2;:T, 

5,>-(l-s)<D„o)/2. 

c,.=-.\(l-.-?)o)(P,„sin  (('»/     <i). 

For  convenieiu-e  the  signs  of  c,  and  c,  may  lie  reversed,  so 
that  the  total  E.M.F.  at  slip  .s- 

e,=e,+er=lMsil>„  sin  {<ot     a), 
=  Es  sin  {(ot  —  ct). 

The  elTect  of  the  varving  permeance  nmst  now  he  considered, 
which  can  be  done  i>y  nmltiplying  r,.  thnmghout  by  the 
permeance  1  |-^sin  ikx. 

Strictly  speaking  this  gives  only  the  first  two  tern\s  of  a 
series  of  harnumics,  the  higher  values  of  which  may  be 
neglected. 

For  a  scpiare-tojiped  jH-rmeance  wave  q  may  have  values 
above  unity,  up  to  a  limit  of  two  for  a  knife-edged  tooth,  but 
in  ]>ractice  its  value  will  probably  be  not  much  above  imity. 
Further,  q  may  bo  eitlu>r  positive  or  negative  according  to 
whether  a  tootli  or  a  shit  lies  on  the  axis  of  stator  coil  I. 

Then  the  F.:\I.F.  per  half-turn" 
fir=.^,-)(|)„(sin  (ff)(—<i)  —  (l -•«)(!  i  fysin  /»«)  sin  (ro/ -d)]. 


hence 


but 
and 
hciUM 
and 
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At  crawlin;^  speed,  corresponding  to  the  ])lienomena  described 
earlier  iti  th(!  i)}i[)er, 

1— «f-l/(«  +  l), 
hence 

E 

e=Es  sin  ((oi  —  fi)  — ;  ?  sin  va  sin  {(of  —  a), 

w  +  1 

but  under  the  conditions  considered, 

where  (i  may  have  any  value  from  0  to  2;!,  and  corresponds  to 

the  permeance  at  the  conductor  considered  at  the  moment 

chosen  for  zero  time. 

Then 

Eq 
e=Es  sin  {cot  —  a) '    sin  va  sin  {na-\rB), 

=  Es  sin  (cot-a)-  -~  {cos  B  -  cos  i^na+B)] . 

n-\-\ 

This  means  that  the  total  E.M.F.  present  consists  of  the 
following  three  terms  : — 

(1)  A'.vsin  {oil— a),  the  alternating  E.M.F.  that  would  exist 
if  thc^re  were  no  variation  in  ])ermeance. 

En 

(2)  — -  cos  (2??.a+/i),  a  doul)le  [)eriodicity  E.M.F. 

Eq 

(3)  r  COS  B,  a  direct  or  continuous  E.M.F. 

It  is  this  la.st  which  is  the  cause  of  crawling. 


J7 


\ 


Fio.  2. 

Though  the  pressure  is  small  compared  to  the  alternating 
pressure  (since  it  contains  the  term  l/(7i+l)),  yet  being  direct 
it  will  produce  a  much  larger  (mrrent  in  ])roportion,  due  to  the 
reactance  having  no  effect.  Further,  since  in  the  crawling 
condition,  the  currents  are  much  larger  than  at  full  load, 
even  a  small  fraction  of  those  currents  will  |)roduce  heavy 
magnetic  disturbances. 

TnK  Result  of  tuk  Dirkct  Current. 

The  exact  result  of  the  direct  current  is  difficult  to  calculate. 
Firstly,  the  M.M.F.  of  tlu^  rotor  due  to  the  direct  current 
depends  on  the  number  of  slots  in  the  rotor,  as  on  that  depends 
the  stepping  of  cos  /i  from  slot  to  slot,  and  hence  the  number 
of  jjoles  on  the  rotor  due  to  the  direct  current. 

Thus,  if  the  rotor  has  one  more  slot  than  the  number  corre- 
sponding to  (n  +  1)  per  pole  pair,  the  stepping  of  cos /^  will  be 
such  that  the  direct  currents  give  the  eii'ect  of  a  two-pole 
rotor.  If  two  more  slots,  then  the  result  is  a  four-pole  rotor, 
and  so  on. 

Further,  as  far  as  the  writer  is  aware,  there  exists  no  method 
of  dealing  mathematically  with  sine  waves  plus  constant 
quantities,  particularly  when  their  space  wave-lengths,  or 
pole- pitches,  are  not  necessarily  the  sanu',  and  their  magnitudes 
are  mutually  dependant.  Certainly  a  great  loss  in  torque  is 
to  be  expected  as  the  direct  current  must  at  times  seriously 
oppose  the  main  alternating  flux  of  the  machine.  A  low 
resistance  rotor  is  doubly  disadvantageous,  since  firstly,  the 
main  torque  of  the  machine  at  low  speeds  is  reduced,  and 
secondly,  the  direct  current,  and  its  harmful  effect,  are 
increased. 

How  TO  Prevent  Crawling. 

The  way  to  prevent  crawling  is,  however,  clearly  indicated 
in  the  above  equations,  the  solution  being  to  give  the  rotor 
one  more  slot  per  pole-pair  thaa  the  stator,  when  though  the 


continuous  E.M.F. h  will  be  produced,  cos  ^  will  be  coastant 
round  the  rotor,  that  is  to  say,  every  bar  will  produce  exactly 
the  same  continuous  E.M.F.,  and  there  will  be  no  continuou.s 
current. 

It  is  a  noticeable  fact  that  machines  built  in  accordance  with 
this  rule  run  up  from  rest  extremely  quietly,  and  it  appears 
probable  that  the  howl  emitted  by  so  many  motors  when 
starting  up,  is  due  to  passing  through  this  crawling  8j>eed,  and 
the  ]jrobable  oscillatory  stages  on  each  side  of  it.  It  also 
appears  that  any  periodic  variation  in  apparent  permeance 
round  the  stator  may  be  treated  in  the  same  way,  as  for  example 
the  irregularity  in  the  flux-space  wave  in  pole-changing  motors, 
and  the  crawling  tendency  often  observed  in  these  ca-ses  is  also 
due  to  a  direct  current  circulating  in  the  rotor  in  exactly  the 
same  way  that  has  been  described  above. 


Continuous  Wave  Multi-Sta^e  Re- 
ceiving Circuits  employing  Retro- 
action and  Self-Heterodyne  Prin- 
ciples. 

By    JOHN     SCOTT-TAGGART. 

In  a  recent  Paper  read  before  the  Wireless  Society  of  London' 
the  present  author  drew  especial  attention  to  the  value  of 
retroactive  amplification  in  the  case  of  continuous  wave 
reception.  The  problem  no  longer  involves  lessening  the 
decrement  of  incoming  wave-groups,  as  in  the  case  of  spark 
signals,  but  lessening  the  effective  resistance  of  the  aerial 
circuits.  In  other  words,  the  positive  resistance  of  the  aerial 
circuit  is  almost  completely  neutralised  by  what  is  equivalent 
to  putting  a  negative  resistance  in  series  with  it. 

Some  further  examples  of  the  use  of  this  principle  are  given 
in   Figs.    1    and   2.     In   the   former   arrangement,   the   aerial 


V 


L.o 
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FiQ.  1.— Three-valve  Continuous-w.we  Reckivbr,  in  which  thi 
Last  Vacuum  Tube  Acts  as  Detector. 


circuit  L^Ci  is  tuned  exactly  to  the  incoming  continuous  waves, 
the  value  of  C^  being  kept  at  a  minimum.  In  the  anode 
circuit  of  the  first  valve  is  a  retroacx-or  coil  R^,  whose  coupling 
with  respect  to  L^  may  be  varied.  The  condenser  C^  will 
usually  be  omitted.  The  magnified  potentials  across  Ki 
are  passed  on  to  the  grid  G.,  of  a  second  valve,  through  a  block- 
ing condenser  whose  purpose  is  to  insulate  0.,  from  the  positive 
side  of  the  anode  battery  //.  In  the  anode  circuit  of  the 
second  triode  is  an  inductance  shunted  by  a  condenser,  C3. 
This  circuit  is  tuned  to  a  frequency  slightly  to  one  side  of  the 
incoming  frequency.  The  magnified  oscillations  are  now 
applied  to  the  grid  G^  of  the  last  valve,  which  functions  as  a 
detector.  The  anode  circuit  of  this  last  valve  contains  the 
telephones  T,  shunted  by  a  by-path  condenser,  and  a  re- 
troactor  coil,  R.^,  coupled  to  the  inductance  in  the  anode 
circuit  of  the  preceding  valve.  The  circuit  is  normally  so 
arranged  that  the  first  valve  acts  as  a  retroaction  amplifier, 
or,  in  other  words,  a  means  of  introducing  negative  resistance 
into  the  aerial  circuit.  The  coupling  between  i?i  and  L^  is 
adjusted  to  the  point  just  preceding  self-oscillation.  The 
amplified  oscillations  are,  after  a  second  high-frequency  mag- 
nification, heterodyned  by  the  last  valve,  the  coupling  between 
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R^  and  the  inductance  in  the  anode  circuit  of  thie  Second  valve 
being  adjusted  to  produce  self-oscillation  iri  the  third  ttiode. 
The  beats  prodiiced  are  rectified  by  the  last  valve,  whose 
filament  current  may  be  independently  varied  by  means  of  R^. 


Fig.  2.— Method  of  Receiving  Continuous  Waves  on  a  Multi- 
valve  Amplifier.     Retroaction  is  Employed  in  the  First  Tube. 

Various  modifications  of  this  circuit  are  possible.  For 
example,  the  condenser  Cg  may  be  connected  across  R^  if 
desired.     Initial  tuning-in  to  signals  may   be  facilitated  by 


making  the  first  triode  oscillate  and  adjusting  C^  and  L^  till 
the  beat  note  is  heard  ;  the  coupling  between  R2  and  the 
inductance  in  the  anode  circuit  of  the  second  valve  is  made 
less  than  that  required  tor  self-oscillation. 

The  second  figure  shows  a  four-valve  receiver, 
which  works  on  the  same  principle  as  Fig.  1 .  The  first 
valve  lessens  the  resistance  of  the  aerial  circuit  and 
reinforces  the  incoming  continuous  waves  which  at-'e 
-^  amplified  by  the  first  and  second  valves,  heterodyned 
_^  by  the  third  and  rectified  by  the  fourth.  Aninterest- 
y-  ing  feature  of  this  arrangement  is  that  it  acts  as  a 
limiter.  The  third  valve  })roduces  oscillations  of  fixed 
amplitude,  so  that  incoming  signals  which  are  of  greater  ampli- 
tude (when  they  reach  the  third  valve)  than  the  oscillations 
taking  place  there  will  not  produce  signals  in  proportion  to  their 
amplitude.  When  the  amplitude  of  the  local  oscillations  is 
greater  than  the  amplitude  of  the  incoming  oscillations,  the 
signal  strength  is  dependent  on  the  strength  of  the  incoming 
oscillations.  When,  however,  the  local  oscillations  are  the 
weaker,  the  signal  strength  is  independent  of  the  amplitude 
of  the  incoming  oscillations.  By  taking  advantage  of  this  fact, 
we  can  use  the  third  valve  as  a  limiting  device  to  prevent  very 
strong  signals  from  completely  interfering  with  weaker  ones. 


Electric  Traction   in   Europe  and   America. 


By  M. 

In  the  United  Staies  about  6,214  miles  of  main  lines  have  been 
electrified,  in  addition  to  some  49,602  miles  of  trainw.ay!5  and 
secondary  railways,  soine  of  which,  however,  both  froin  the  point 
of  view  of  length  and  traffic,  represent  quite  important  Hnes  ;  but 
the  low  price  of  coal  does  not  encourage  electrification.  The  longest 
line  electrified  is  that  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway,  in  Montana,  where  electric  locomotives  are  Used  on 
621  miles  of  line^ — shortly  to  be  increased  to  870  miles. 

In  Europe,  the  high  price  of  coal  tends  to  hasten  erectrification, 
especially  in  France,  Switzerland  and  in  Italy. 

In  France,  the  Compagnie  du  Midi  has  already  electrified  93  miles, 
and  intends  to  electrify  1,863  miles  of  line.  The  Compagnie 
d'Orleans  has  prepared  a  programme  for  the  electrification  of 
1,863  miles,  and  the  Compagnie  P-L-M  will  electrify  1,366  miles. 
The  problems  of  the  electrification  of  the  French  railways  are  being 
considered  by  a  Commission  appointed  by  the  Ministry  of  Public 
Works,  and  it  would  appear,  from  the  report  of  the  deputation  it 
sent  to  the  United  States  in  1919,  that  the  high-tension  direct- 
current  system  will  be  adopted,  although  the  Midi  lines  already  in 
operation  are  generally  equipped  on  the  single-phase  system. 

In  Switzerland,  the  Simplon  Tunnel  was  electrified  on  the  three- 
phase  system  in  1906,  l)ut  only  for  a  length  of  some  12  miles.  In 
1913,  the  line  of  the  Bernese  Alps  was  opened,  using  single-phase 
currents  at  15,000  volts,  and  during  the  war  the  Rhaetian  railways 
have  also  been  electrified  on  the  single  system,  but  at  11,000  volts. 
In  1916,  it  was  decided  to  adopt  the  15,0(W)  volt  single-iihase  system 
for  the  electrification  of  the  whole  of  the  federal  lines,  starting  with 
the  (Jothard  lines,  which  will  soon  be  in  operation. 

The  Italian  railways  during  the  last  20  years  have  developed  the 
three-phase  system  in  Lombardy  and  Piedmont,  279  miles  being 
electrified.  Although  279  miles  is  but  a  small  fraction  of  the  total 
of  8,432  miles,  economy  in  coal  is  of  great  importance  in  Italy,  and 
a  further  1,100  miles,  out  of  a  total  of  2,69(»  miles  projected",  is  to 
be  electrified. 

Fn  Sweden,  wliere  one  would  have  exj)ected  e!  'ctrification  to  have 
taken  place  some  time  since,  the  luineral  line,  7f»  miles  Ions;,  from 
Kinuia  to  RiksfTransen,is  the  only  oRe  electrifieci  but  a  programme 
provides  for  eight  large  hydro  electric  ])ovvcr  stations. 

In  Germanti  the  sul)ject  has  been  studied  at  great  lengtli.  Iml 
without  any  important  result  having  been  reached,  although  the 
trunk  liiu>  from  Dessau  to  Bitterfeld,  forming  part  of  the  main  line 
from  Magdeburg  to  Lei])zig,  was  electrified  in  1910. 

Experience  in  Main  Line  Eleotrification. 
Actually,  the  electrification  of  main  lines  is  still,  in  jvU  Oountrirs. 
fragmentary  and  rare,  and  of  the  total  of  744,(;(.()  miles  of  lines  in 
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the  world  only  6,200  miles  are  electrified,  these  generally  consisting 
of  lines  or  groups  of  lines  forming  part  of  some  much  larger  system. 
The  three  systems  in  use  are  the  direct  current,  the  single-phase 
and  the  three-phase. 

The  Single-Phase  System. 

As  single-phase  currents  are  theoretically  the  most  advantageous, 
this  system  is,  in  fact,  the  most  widely  used  up  to  the  present.  It 
appears,  however,  that  henceforth  the  direct  current  system  will 
be  more  favoured. 

One  of  the  great  practical  inconveniences  of  the  single-phase 
system  originates  in  the  disturbances  set  up  in  telegraph  and  tele- 
phone circuits  carried  alongside  the  track.  The  fact  that  the  Swiss 
system  is  to  be  electrified  with  single-phase  currents,  however,  shows 
that  the  Swiss  railway  engineers  consider  this  effect  to  be  no  longer 
of  importance.  In  France  and  the  United  States  the  single-phase 
conductors  have  been  duplicated,  special  transformers  being  intro- 
duced into  +,he  circuits.  Another  method,  no  less  irksome,  consifits 
in  reducing  the  distance  between  feeding  points  on  the  overhead 
wire,  in  order  to  maintain  as  uniform  a  voltage  as  possible,  by 
increasing  the  number  of  sub-stations. 

In  cases  where  there  is  no  possibility  of  disturbing  any  telegraphic 
circuit,  the  installation  of  the  single-phase  system  is  simi)le.  The 
current  su])plied  to  the  transmission  line  at  a  very  high  voltage  is 
transformed  at  sub-stations  about  12  miles  apart,  and  fed  to  the 
locomotives  at  a  voltage  of  12,000  to  15,000,  and  supplied  to  the 
motors  at  a  still  further  reduced  voltage. 

A  variation  of  the  system  called  the  single-three-phase  system 
necessitates  the  installation  on  the  locomotives  of  a  converter  re- 
ceiving single-phase  current  from  the  overiiead  wire,  and  supplying 
three-phas(>  currents  to  the  three-pha.se  induction  motors  driving 
the  i.xles.  Tins  .system  is  in  use  on  tlic  Pennsylvania  and  on  the 
Norfolk  and  Western  Railways  in  the  Ignited  States. 

The  Three-Puase  System. 

The  thre^-phase  system  has  important  advantages,  but  with  the 
exception  of  a  few  isolated  applications  such  as  the  Simjilon  Tunnel, 
the  Swiss  line  from  Pcrgdorf  to  Thun.  and  th<>  Cascade  Tunnel 
section  of  the  Creat  Nortlicrn  Railway  of  the  I'nitcd  States,  it  is 
])ractically  employed  only  in  Italy. 

The  motors  are  particularly  eflicient  and  lend  themselves  readily 
to  regenerative  breaking.  This  simj)licity  jiermits  of  the  eon 
struetion  of  relatively  light  and  powerful  locomotives,  the  specific 
weight  (11  lb.  to  6611).  per  horse-power— i)eing  less  than  with  any 
other  form  of  traction.  The  uniform  distribution  of  theload  betwr*  n 
two  (or  even  three)  locomotives  coupled  to  the  same  train  is  a!:  o 
easily  obtained  by  the  in.sertion  of  a  fixed  resi.stanee  in  the  rotor 
circuit  of  one  of  the  loeonu)tives  (normally  thai  with  the  smalle.st 
wheels).    This  operation  at  constant  si)eed  which  is  characteristic  of 
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three- phase  traction  may  appear  to  he  inconvenient  on  many 
systems,  but  tlie  Italian  railway  engineers  consider  it  a  great  con- 
venience! in  assuring  the  regularity  of  the  service  on  their  mountain 
lines. 

The  great  drawback  to  the  three-i)hase  system  lies  in  the  necessity 
of  collecting  current  simultaneously  frojn  two  overhead  conductors 
at  a  considerable  difTcrcnt^e  of  potential,  since  each  conductor  repre- 
sents one  phase,  the  third  phase  being  represented  by  the  rails. 
It  has.  therefore,  been  necessary  to  limit  the  pressure  between  these 
two  wiics  to  about  3,()(K)  volts,  and  even  then  their  satisfactory 
insulation  becomes  a  difficult  problem  in  tunnels  and  esijecially  in 
terminal  stations  where  cojisiderable  complications  ari,se  in  the 
overhead  equipment.     The  cast  of  maintaining  the  line  is  heavy. 

Current  at  a  pressure  of  3,0.00-4,000  volts  is  furnished  by  trans- 
former sub-stations  placed  about  2-3.  miles  ajjart,  a.iul  receiving  the 
primary  current  at  a  very  high  voltage.  On  the  Mont-Cenis  line 
the  sub-stations  are  about  (i  miles  apart,  and  it  is  hoper^  to  increase 
this  distance  by  using  a  rather  higher  secondary  voltage.  Owing  to 
this  snuill  distance  between  sub-stations,  disturbances  caused  by 
induction  in  telephone  and  telegraph  circuits  have  not  been  too 
marked,  although  several  lines  alongside  the  Italian  ra,il ways  have 
been  affected. 

The  High-Tension  Direct-Cxjkrent  System. 

The  high-tension  direct-current  system  is  simply  a  development 
of  that  universally  employed  for  tramways,  for  metropolitaii  and 
suburban  railways,  the  voltage  having  been  raised,  step  by  step, 
from  500  to  1,500  per  motor,  may  be  from  1,000  to  3,000  for  two 
motors  in  series.  It  is  possible  to  go  further  and  to  use  line  pressures 
of  3,500  or  even  4,000  volts,  but  the  necessity  does  not  appear  for 
the  moment  to  arise  in  Europe,  where  the  trains  have  not  a  tonnage 
comparable  with  that  of  the  large  goods  trains  ui  America. 

The  simple  method  of  distribution  with  a  single  overhead  con- 
ductor and  the  rails  as  the  return  conductor  h^iS  proyed  perfectly 
satisfactory  for  voltages  of  2,400  and  3^000  on  the  Butte- Anaconda 
and  the  Chicago-Milwaukee-St.  Paul  Railways  in  the  United  States. 
In  Italy,  the  Ime  from  Turin  to  Lanzo  is  to  be  electrified  with  4,0(M} 
volts  direct  current. 

When  the  voltage  exceeds  1,500,  it  is  neces.sary  that  the  loco- 
motives should  carry  one  or  more  groups  of  two  moto.:^;s  connected 
permanently  in  series.  If  these  motors  are  connected  niechanically 
no  difficulty  arises,  but  if  there  is  no  niecliapical  cpJinection,  the 
skidding  of  a  pair  of  wheels  may  give  rise,  to  an  over-yoltage  on  the 
motor  and  ffashing  over  at  the  commutator.  This  d|anger  may  be 
ovcr(!ome  by  the  use  of  suitable  safety  deviges,  or  "  anti-flashes-" 
On  the  new  locomotives  for  the  Chicago-Milwaukee-St.  Paul  Railway, 
the  G.  E.  Company  have  installed  12  1,000-volt  motors  each  directly 
driving  an  axle  without  any  mechanical  coupling ;  these  motors 
are  arranged  in  four  groups,  each  of  three  in  series.  The  Westing- 
house  type  also  has  12  motors,  but  for  750  volts,  and  coupled 
mechanically  in  pairs  to  drive  one  of  the  six  axles  through  a  common 
gearing  ;   the  axles  are,  however,  quite  independent  of  one  another. 


It  is  important  that  a  locomotive  should  Lc  cquijtped  exclusively 
with  motors  capable  of  carrying  momentarily  the  nuvximum  voltage 
which  they  may  acrudentally  receive  in  the  absence  of  nicchamcitl 
coupling  ;  this,  of  cour.se,  considerably  incrtJii>es  the  difficulties  oi 
construction.  Although  this  multiplication  of  the  number  of  mulats 
is  f)ossible  on  larj^c  locromotives,  it  is  not  suiterl  to  motor  coaches 
where  four  motors  per  coach  are  amply  sufficient.  In  addition, 
there  is  at  present  no  example,  either  in  Europe  or  in  America,  of 
direct  current  motor  coaches  operating  regularly  at  2,40<)  or 
3,00(>  volts. 

The  reliable  and  very  simple  method  oi  employing  resistamtvi  at 
starting  and  during  braking  used  on  all  tramways,  is  not  desirable 
for  use  on  railways  on  account  of  its  low  efficiency.  A  regenerative 
method  of  control  on  the  lines  of  that  developed,  by  the  General 
Electric  Company  for  the  Chicagc-St.  Paul  locomotives  is  to  ite 
preferred.  The  solution  of  this  d^Mcate  problem  of  regenerative 
control  is  of  capital  importance  from  the  point  of  view  of  the  develop- 
ment of  direct-current  traction,  for  it  alone  gives  a  complete  regu- 
lation of  the  speed  during  the  operation  as  a  motor,  an  almo.st 
continuous  varig,tion  of  the  speed  being  obtained  by  varying  the 
ratio  of  the  currents  in  the  armature  and  field  windings  by  means 
of  a  special  exciter.  It  should  be  noted  that  regenerative  traking 
is  less  certain  than  resistance  braking,  since,  in  the  event  of  the  line 
circuit  being  broken  due  to  the  opening  of  the  cirpuii  breakers,  the 
motors  run  on  light  load  and  the  braking  effect  disappears. 

Transinjission  vor  High-Tension  Pirect-Cukrent  Systems. 

With  the  high-tension  direct-current  system,  the  primary-  current 
will  be  extra-high-tension  three-phases,  since  this  is  the  form  best 
suited  to  the  transmission  of  electrical  energy  in  bulk.  Tl\e  usual 
frequency  is  50.  Three-phase,  current  is  converted  to  dirext  current 
at  sub-stations  placed  at  iutervals  along  the  line.  In  the  case  of 
the  Chicago-St.  Paul  line,  the  sub-statioiis  are  about  31  miles  ap^^t, 
and  each  station  contains  two  or  three  2,000-kw.  motor  generator 
sets  having  an  overload  capacity  of  50  per  cent,  for  2  hours,  and 
200  per  cent,  for  5  minutes.  Thus,  a  2,500-ton  train  taking  1 ,000  kw. 
(and  up  to  4,000  kw.  on  an  up-grade)  can  be  supplied  from  a  single 
motor  generator.  On  down  grades  this  train  may  return  up  to 
2,600  kw.  to  the  line,  thus  helping  the  primary  system  to  a  con- 
siderable extent. 

The  locomotive  park  already  comprises  44  units,  12  passenger, 
30  goods  and  2  shunting.  The  two  first  types  only  differ  in  the  gear 
ratio  employed,  the  maximum  speed  being  62  miles  per  hour  for  the 
passenger  and  31  miles  for  the  goods  locomotives. 

The  disturbances,  set  up  in  feeble  current  circuits  are  not  impor- 
tant ;  telegraph  lines  work  well  without  any  particular  protection, 
and  telephone  lines  are  readily  protected  by  including  suitable 
apparatus  in  their  circuit. 

Summing  up,  Mr.  Parodi  comes  to  the  conclusion  that  in  the 
actual  state  of  the  electrical  industry,  the  direct  ciirrent  system 
appears  to  be  the  only  one  that  can  be  recommended  for  adoption 
in  France.  - 


The  Measurement   of    Electrolytic   Resistance 
Using  Alternating    Currents,* 


By    H.    F. 

If  an  alternating  current  is  sent  through  a  solution,  the  cell  acts 
as  a  capacity  in  series  with  a  resistance,  both  vaiving  with  the  fre- 
quency. These  experiments  sought  to  establisir  the  relation  be- 
tween the  apparent  resistance  of  the  cell,  as  measured  between  the 
current-carrying  electrodes,  ajad  the  true  resistance  of  the  electrolyte 
otherwise  determined.  Bridge  measurements  of  electrolytic  resist- 
ance giving  only  minimum  balance  arc  unsatisfactory,  but  it  should 
be  possible  to  ineasure  a  defiiiite  resistance  with  zero  balance  on  a 
bridge.       '  .  :        • 

Apparat^s.~lt  is  desii:a(ble  to  adopt  a  sine  wave  of  E.IVI.F.  so  that 
'^^^'^^-     '^^^  current  is  then  in  phase  with  the  applied  voltage, 

and  has  the  same  wave  shape.  Two  suitable  a}t<?rnators,  giving 
maxuraum  frequencies  of  250  and  1,000  cycles  per  second,  were 
designed,  and  corxstructed,  having  armatures  connected  directly 
on  to  the  shaft  of  the  motor  driving  them— an  essential  to  constancV 
ol  supply  frequency.  A  speed  indicator  is  attached  to  each  machine 
to  give  the  frequency,  aixd  suitable  field'  resistances  were  used  to 
ensure  speed  and  voltage  control. 


*  Abstract  of  a  Paper  read  before  the  Faraday  Society. 
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As  a  means  of  detecting  P.D.s  on  the  bridges,  &c.,  used,  a  Duddell 
vibration  galvanometer  was  employed,  vf^rious  devices  being  used 
to.  increase  the  sensibility  of  the  instrument  and  other^-iae  improve 
it.     Thermostatic    means   for   keeping    the    temix-rature    constant 

wrthm.  irTJJ^"^.  were  provided    The  thermostat  proper  consists  of 

a  thin  glass  bulb  tilled  with  tolueiie,  and  having  a  connectjiig  limb 
containing  metviuy  attached.  In  the  origijud  Pajier  the  author 
describes  in  detail  the  action  of  this  appiuatus.  which  proved  quite 
satisfactory, 

Clells  \yere  constructed  with  platinum  iuul  .Icmi  glass,  a  cou_ple 
having  platinum  electrodes' each  5x2  cm.,  separated  I  cm.  Com- 
parison tests  were  made  with  the  platinised  an,d  non-platinised 
electrodes. 

As  a  general  rule,  either  on§  or  other  of  the  arrangements  shovn 
in  Figs.  1  and  2  was  used.  ■  i  ■  - 

The  cell  is  denoted  by  a  resistance  R  in  series  -vdth  a  ccndcn^erC. 
In  scries  with  it  is  placed  a  variable  ^elf-inducticn  Z,.  rnd  ;n  the 
adiacent  arm  of  the  bridge  another  self-indiicticn  is  irltrcdv.ctd  in 
order  to  balance  the  minimum  self-inducticn  of  the  variable  cne 
when  the  electrolytic  cell  is  short-circuited.     The  bridge  was  usually 
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an  even  ratio,  one  balance  being  obtained  initially  with  the  cell 
Bhort-circuited.  The  cell  is  then  introduced,  and  the  bridge  again 
balanced  by  the  introduction  of  self-induction  into  the  cell  arm  and 
resistance  R  into  the  adjacent  arm.  Then  the  cell  resistance  is  B, 
and  its  capacity  C  is 

1 

where  w=2jif.,  and  L^—Ln 

is  the  difference  between  the  initial  and  final  self-inductions. 

If  Mf,  is  the  mutual  inductance  required  to  balance  the  bridge  with 
the  cell  out,  and  31  is  the  mutual  inductance,  r.nd  R  the  additional 
resistance  required  with  the  cell  in  the  bridge^ 

2 
then  cell  resistance=i?  and  cell  capacity  =—- — — — . 

( M~  ilf  o)m;2 

The  alteration  of  R  and  L  or  M  must  proceed  simultaneously,  as  no 
balance  can  be  obtained  until  both  equations  are  satisfied.  In  the 
following  measurements  the  capacity  of  the  two  electrodes  in  series 
is  given  the  capacity  of  either,  being  double  this  value.  This  only 
holds  true  if  the  capacity  is  constant  during  the  current  cycle. 
Otherwise  the  current  wave  will  be  distorted  and  absolute  balance 


Fig.  1. 


Bridge  Arrangements. 


Fig.  2. 


be  impossible.  But  experiments  suggest  that  we  may  treat  this  capa- 
city as  constant.  Experiments  were  carried  out  with  two  similar 
cells,  having  electrodes  5  X  2  cm.  placed  1  cm.  apart.  Both  cells 
had  unplatinised  electrodes  at  the  start.  Experiments  were  carried 
out  to  find  the  resistance  and  capacity  relationship  between  the  cells 
before  platinising  one  of  them. 

In  the  original  Paper  the  author  gives  the  results  of  some  experi- 
ments on  a  cell  filled  v/ith  a  decinormal  solution  of  KCl.  With 
currents  varying  from  0-50  to  21-25  milliamperes,  the  resistance 
varied  only  from  8*60  to  8-55  ohms;  4  milliamperes  were  used  in 
subsequent  experiments  on  the  effect  of  frequency.  With  frequencies 
from  100  to  260  the  resistance  of  cell  No.  1  varied  from  9-64  to  8-00  ; 
of  cell  No.  2  from  9-88  to  8-18.  This  change  can  be  expressed  by 
exponential  equations.  The  electrodes  of  cell  No.  1  were  now  platin- 
ised. Using  a  decinormal  solution  of  KCl  the  resistance  varied  from 
5-684  to  5-649  with  a  range  of  frequency  from  120  to  1,000— a  de- 
crease of  0-615  per  cent. 

Dilution  tests  with  both  platinised  and  unplatinised  electrodes 

1 
were  next  carried   out.     Starting  with   -     KCl,  the  solution  was 

10 
diluted  to  half  strength  and  this  was  repeated  eight  times  (tluis 

ultimately  arriving  at  strength).   In  each  case  measurements 

were  made  at  frequencies  from  100— 1,000,  resistance  and  cai)aeity 
of  cell  being  measured. 

These  dilution  exj)criments  gave  interesting  results.  Even  using 
|)latinised  electrodo.s,  the  resistance  of  the  cell  ;aried  with  the  fre- 
({uency,  although  for  strong  solutions  this  varii'+ion  is  small  com- 
pared with  that  in  the  ceil  having  non-])latini.scd  electrodes.  As 
dilution  proceeds,  the  percontage  resistance  variation  decreases  up 
to  a  point;  then  it  increases  imtil  with  dilute  solutions  the  resist- 
ance variation  with  frequency  is  just  as  bad  with  the  cell  having 
I)latinised  electrodes  as  with  the  cell  having  non-platinised  electrodes. 

The  resistance  variations  of  the  non-platinised  cell  are  large  with 
strong  solutions,  a  42-5  per  cent,  variation  being  noticed  with  the 
decinormal  KCl;  but  this  variation  diminishes  rapidly  as  the 
dilution  proceeds,  although  the  rate  of  resistance  alteration  is  not 
inversely  ijrojMMtional  to  tiie  dilution  as  miglit  be  supposed.  With 
dilute  solutions  it  is  |)refcrable  to  u.se  non-jWatinised  electrodes.  In 
every  case  dilution  means  a  decrease  in  the  effective  eapaeity  of  the 
cell. 


In  order  to  see  how  R  was  altering  as  the  angle  of  lead  of  the 

current  altered  the   angles   0=tan— ^ ,  where  C  and  R  are  the 

wCR 

eq  uivalent  capacity  and*resistanceof  the  cell, were  calculatcdfor  various 
values  of  the  frequency.  By  a  graphical  construction  the  author 
derives  the  following  equation  for  the  true  resistance  of  the  electrolyte. 

^      ^      tan  a 

R=Rf— ;r7  where  oc    is  the  angle  made  by  the  locus  and  the 

axis  of  Y.  As  dilution  proceeds  tan  c<  is  approximately'  a  constant 
quantity.  The  equations  connecting  C  and  /have  been  worked  out 
in  several  cases,  and  the  following  are  the  resistance  equations 
obtained  by  putting  in  these  values  :— 

Table  I. 


Solution 
KCl 

tan  cc 

Eqn.  for  C  and  /. 

Resistance  and  /. 

I 

0-295 

C'=248-4/-»-'«5 

i?=7?/_177-7/-<'-«" 

1 

0-295 

C=223-4:J-0-'* 

R  =  IiJ-250S -•>■'' 

1 

0-295 

C=182-9/-0-'=- 

i?  =  i?/- 238 -/»•**« 

1 

80 

0-295 

1 

160 
I 

0-295 

320 

The  resistance  of  the  electrolyte  at  infinite  frequency  can  be 

calculated  as  follows  :• — ■ 

If  7?i,  C\,  R,,  C\  are  the  apparent  resistances  and  capacities  at 

.              .      .        -,  .   ^       R,wX\—RowX'2     „  ,  . 

trequencies  j^  and  /,  Rw= =—  .     From  this  expression 

knowing  the  constant  of  the  cell,  the  true  conductivity  of  the  solution 
can  be  found. 

The  large  increase  of  capacity  noticed  on  platinising  the  elec- 
trodes is  not  due  entirely  to  an  increase  of  area  ;  probably  platinis  in 
the  electrodes  brings  them  into  closer  contact  with  the  electrol,vte. 
Spongy  platinum  has  a  peculiar  effect  on  gases,  and  the  normal  gas 
film  may  be  largely  absorbed  by  the  platinum  black,  thus  increasing 
the  capacity  of  the  electrodes  to  the  electrolyte,  reducing  the  voltage 
across  this  dielectric  per  unit  current,  and  reducing  the  losses.  The 
ratios  of  the  capacities  of  the  platinised  to  the  unplatinised  plates 


Z40 
220 


200 

180 

160 

140 

120 

100 

.   80 

60 

40 

20 


1 

A 

/fa 

tio 

of  Capacity  platini'sed 

y 

Capacity  unplati'nisedy 

y 

y 

/> 

^Fre 

qu 

jnc 

\^oo  I 

^ 

^o 

y 

/ 

y 

A 

/ 

^ 

/ 





__- 

_ 

~t 

^Cr" 

Fn 

equ 

ency  1 

ooo   i 

Y 

^_ 

0    10  20  30  40  50,60  70  80  90  IDOllD  120130 
Dilution . 

Fig.  3. 


are  shown  ia  Fig.  3.  The  ratios  are  given  for  fretiuencics  l.(l(!0  and 
100.  This  ratio  is  not  constant,  but  varies  both  with  frequency  and 
tlilution. 

The  ctTcct  of  tem}x>rature  alteration  on  a  decinormal  solution  of 
KCl  at  two  different  frequencies  wivs  tried.  In  the  ciuse  of  the  non- 
platinised  cell  the  two  resi.stance  tem|x^rature  eurves  are  parallel 
straight  lines,  giving  the  same  tem]vrature  coefficient  at  the  tMo 
frequencies.  The  capacity  effect  varies  only  very  slightly  with  the 
temperature.     The  resistance  temperature  equations  are  as  follows  : 

i?j<„/=9-25-0-0813/ 

^.4o/=""9;>-0  081.3/. 

The  platinised  cell  gave  very  much  the  same  results,  except  that 
the  two  lines  were  very  close  together. 
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In  the  original  Paper  the  autlior  disciif-fca  the  experiments  of 
Smith  and  Moss,  on  cell  resistance  variations  and  presents  seme 
further  experiments  on  KCl,  using  a  J)rj>dalc  potentit meter, 
the  resistance  between  the  potential  electrodes  was  practically 
constant,  while  that  between  the  current  electrodes  .varied  slightly, 
viz.,  from  4l'S-4  to  422  for  a  change  in  fr((|ii(n(y  frtm  1^8  to  S>>(». 
K\[)eriments  wilh  concentrated  K('lsoluti(  nyicldcd  amore  marked 
variation,  namely,  from  \-:wr}  lo  1 -^Df)  bctwtni  current  elccticdes  ; 
the  resistance  between  potential  electrodes  being  still  constant. 

Other  cxj)crimcnts  on  j)latiiiiscd  and  n<:n-platinis(d  electrtdcs  are 
described  and  finally  the  author  presents  the  following  .'■iimmary  of 
his  conclusions  : — 

In  measuring  the  resistance  of  an  electrolyte  in  a  bridge  we  have, 
in  addition  to  the  electrolytic  resistance  ])roper,  to  deal  with  the 
resistance  and  capacity  of  a  gas  film  which  interposes  between  the 
electrodes  and  the  electrolyte,  and  behaves  like  a  leaky  condenser. 
Its  thickness  and  resistance  depend  on  the  strength  of  the  solutic  n 
employed,  temperature,  current  flowing  through  cell,  and  frequency. 
Increase  in  temperature  or  current  both  diminish  the  gas  film  thick- 
ness. With  increase  of  frequency  the  film  apparently  becomes 
thicker  as  the  apparent  caj)acity  of  the  electrodes  diminishes,  but 
its  losses  apparently  <lecreasc.  li  the  im])edance  of  the  cell  be  plotted 
in  correct  phase  relaticmship  to  the  current  through  it  for  a  nnniber 
of  different  fre(|uencies,  the  locus  of  the  impedance  is  a  straight  line, 
which  cuts  the  current  axis  at  the  point  of  infinite  frequency,  and  the 
intercei)t  on  the  current  axis  is  the  true  resistance  of  the  electrolyte. 

The  effect  of  j)latinising  an  electrode  is  iiot  simply  to  increase  its 
area  ;  if  this  were  so  the  ratio  of  tlic  caj)acity  effects  of  the  platinised 


cell  to  the  unplatiniecd  cell  would  remain  crnstant  for  different 
frequencies  and  strength  of  solutims;  hut  it  dees  not.  The  per- 
centage resistance  variatiem  with  dilution  diminif^hes  to  a  certain 
point,  and,  as  dilution  p^rooceds,  begins  to  increat^e  again,  with 
platinised  electrodes;  whereas  with  non-platinined  electrodes  the 
percentage  resistance  variation  always  diminishes  as  dilution  pro- 
ceeds. With  dilute  se)lutiejnB  the  nejn-platiniscd  electrode  is  elec- 
trically as  suitable  as  the  platinised  electrode,  while  chemically  it 
is  supe^riejr. 

The  effect  of  platinising  the  electrodes  is  apparently  to  produte 
a  dejjosit  of  sj)ongy  platinum  capable  of  absorbing  the  gas  film,  which 
is  accordingly  reduced  in  thickness.  As  the  impedanee  lexus  with 
respect  to  current  of  an  electrolytic  cell  is  a  straight  line,  the  con- 
denser formed  by  the  gas  film  varies  with  frequency  according  to  t  he 

relation  RxC=    ,  where  R  is  the  equivalent  resistance  of  the  film. 

Experiments  by  Smith  and  Moss,  using  high  resistance  cells  and 
a  voltmeter-ammeter  method,  have  showTi  constancy  of  impedance 
over  a  wide  range  of  frequency.  The  author  s  experiments,  using 
strong  solutions  and  low-resistance  cells,  show  that  the  resistance 
of  an  electrolyte  is  independent  of  the  frequency  within  the  limits 
of  frequency  used,  provided  the  potential  electrodes  are  put  out  of 
the  main  current  stream 

Finally,  accurate  measurements  of  resistance  by  brielge  or  poten- 
tiometer methods  can  be  made  with  cells  having  either  platinised  or 
non-platinised  electrodes  using  any  strength  of  solution  and  resist- 
ance of  cell,  provided  that  the  precautions  indicated  in  the  Paper  are 
observed. 


Radio   Telegraphic   Station  at   Rome.* 

By  Com  111  11 11 .1.- IS  U.  I^IICCIII  AUDI  and  G.  PESSION  (Royal  Italian  Navy)  and  G.  VAI.LAURI  (Director  of  the  Electrotechnical  and 

Radio  Telegraphic  Institute  of  the  Royal  Italian  Navy). 


In  li)l7,  the  Italian  (jovernment  decided  to  construct  a  high- 
power  radio  telegraphic  station  capable  of  handling  traffic  with  the 
Red  Sea  Italian  colonies,  and  of  communicating  with  North  America. 
This  task  was  undertaken  by  the  Royal  Navy,  which  is  at  present 
in  charge  of  all  radio  communication  between  Italy  and  its  colonies. 

Rapid  communication  with  the  main  offices  of  the  Government 
was  neccssar}'.  Further,  the  station  had  to  be  situated  in  readily 
accessible  territory,  on  moist  soil,  in  a  region  not  intensely  cultivated 
or  covered  with  trees,  and  in  the  neighbourhood  of  supply  stations 
for  electricity  and  gas.  A  tract  of  land  in  the  Tiber  valley,  imme- 
eliately  below  the  Basilica  of  San  Paolo,  in  Rome,  was  accordingly 
selected. 

The  System  Employed. 

Communication  was  to  be  established  in  two  almost  opposite 
directions,  the  true  bearing  along  a  great  circle  through  Rome  being, 
for  Massaua,  i;{0-5  deg.,  and;  for  New  York,  300-9  deg.  The  respec- 
tive distances  are  2,440  and  4,300  miles.  The  necessity  for  haste 
led  to  the  adoption  of  certain  existing  buildings,  and  also  dictated 
the  choice  of  the  system  to  be  useel.  Continuous  waves  generated 
by  the  Poulsen  arc  were  selected.  The  Royal  Navy  had  used  the 
arc  successfully  in  other  small  stations.  An  antenna  was  pro- 
visionally chosen,  having  the  shape  of  an  equilateral  triangle,  sup- 
])orteel  by  three  cables  (spreaders)  more  than  610  ft.  in  height,  with 
the  down  leads  coming  from  one  of  the  sides.  Later,  a  second  set 
of  down  leads  was  brought  from  the  interior  of  the  elevated  triangle. 
For  the  antenna  supports  wood-^n  masts,  having  a  triangular  lattice- 
work structure,  were  adopted.  Such  masts  had  been  previously 
em])loycd  successfully  in  America. 

The  plans  of  the  station  were  rapidly  worked  out  in  May,  1917. 

The  radio  transmitting  ap])aratus  and  its  switchboard  were  fur- 
nished by  the  radio  engineer,  Mr.  Cyril  F.  Klwell,  who  supervised 
its  construction  in  Italy  ;  the  generators  wei-c  furnished  by  the 
IMaivlli  Company,  and  the  principal  controlling  switchboarel  was 
supplied  by  the  Magrini  Company  and  provided  with  "  C.  G.  S." 
ineasuring  instruments,  and  at  the  end  of  October,' 1917 — that  is,  in 
less  than  five  months — the  station  was  ready. 

Transmitting  Apparatus. 
The  installation  of  transmitting  apparatus  is  shown  in  Fig.   1. 
The  transmitting  room  is  divided  into  two  parts,  one  for  the  gene- 
rating machinery  and  the  other  for  the  arc.     The  generating  machi- 
nery consists,  at  present,  of  a  single  set,  but  a  second  will  be  shortly 

*  Abstract  of  a  Paper  appearing  in  the  "  Proceedings"  of  the  Insti- 
tute of  Radio  Engineers. 


added.  The  power  supply  is  obtained  from  the  Societa  Anglo - 
Romana  at  8,500  volts  (three-phase).  There  is  a  small  :i0  k.v.a. 
transformer  stepping  down  to  220  volts  for  the  lighting  lines,  and 
another  oOO  k.v.a.  transformer  proWding  525  volts  for  the  principal 
set  and  all  auxiliary  motors.  This  room  is  on  the  ground  floor,  and 
the  conductors  to  the  transmitting  room  consist  of  underground 


WyX'-S^r' 


Fig.  1. — GRorxD  Plan  and  Elev-^tiox  of  Rome  Radio  Station. 
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cable.  An  overlps^d  pircuit-breaker  is  inspfted  in  the  transformer 
prJ^inary. 

The  motor  generator  ?et  consists  of  tAvo  direct-connected  machines^ 
running  at  645  reys.  per  niin.  "^he  motojf  has  the  following  con- 
stants :  387  kw.,  500  v.,  ,5.30.  amperes,  44  ro,  power  factor  88  per 
cent.,  and  ^ull-load  efficiency  f*'^  5  per  cent.  The  c^irect-current 
generator  has  two  coninuitators  which  can  be  connected  in  series 
or  parallel.  It  is  considerably  over-compounded,  and  is  separately 
excited  at  110  volts.  At  full  outjnit  and  with  two  cpn;imutators  in 
series  it  yields  ,350  kw.  1,200  volts  291  amps.,  efficiency  93  per  cent. 
The  two.  halves  of  the  .series  excitation  windhig  can  be  connected 
in  ])arallel  or  in  series,  giving  various  characteristics.  The 
machines  have  been  designed  with  generous  diniensions,  as  over- 
heating did  not  even  exceed  40  deg.  for  any  electrical  part.  A 
severe  test  of  dielectric  strength — «.e.,  the  application  for  a  10- 
minute  period  of  an  effective  alternating  voltage  of  5,000  volts — 
was  carried  out  on  the  dynamo  windings. 

A  diagram  of  the  switchboard  for  controlling  the  principal  unit 
and  the  auxiliary  units  is  given  in  Fig.  2.  two  overload  circuit- 
breakers  were  provided — namely,  an  oil  breaker  in  the  three-phase 
circuit  and  an  air-breaker  in  the  direct-current  line.  Means  Averc 
I^rovided  for  protecting  the  dynamo  from  radio  frequency  currents 
originating  in  the  arc  and  against  possible  earthing  of  the  antenna. 
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Fig.  2. — Diagram  of  Switchboard  Comtrollinu  the^I'rincipal  and 
Auxiliary  Units. 

The  antenna  is  separated  from  earth  by  a  condenser  and  the 
framework  of  the  dynamo  (and  therefore  that  of  the  entire  unit)  is 
insulated  from  earth,  the  base  plate  of  the  set  being  su])ported 
on  a  framework  of  becchwooti  previously  boiled  in  parallin.  An 
insulation  resistance  between  frame  and  earth  of  sevei-al  tens  of 
megohms  is  thus  obtained.  To  picvent  any  appreciable  oscillating 
current  from  reaching  the  windinj^s  of  th-'  d3'namo  and  thus  giving' 
rise  to  dangerous  I'.D.s  therein  (I)  there  are  inserted  in  the  sujjply 
line  of  the  arc  large  choke  coil  induct r.nces  ;  (2)  the  terminals  of 
this  line  are  connected  to  each  other  through  an  obmic  resistance 
(sliowti  in  Kjg.  2  in  the  upjicr  porticm  of  panel  li)  consisting  of  20 
incandcfcvent  lamps  coimccted  in  series  with  the  middle  point  of  the 
series  earthed  ;  (3)  the  terminals  of  the  machine  are  shunted  by 
two  sets  of  condensers,  that  coiuiected  to  the  positive  pole  i)eini; 
0-1  mfd.  and  that  c(mnected  to  the  negative  pole  2  mfds.,  the  junc- 
ti<m  point  of  the  sets  being  connected  to  the  fsames  of  the  motor 
generator  set.  This  last  shunt  includes  two  ammeters,  which 
imder  nornal  operatiiifi  conditions  for  the  arc  indtcatt^  an  oscillating 
curicnt  of  about  O-.l  ain|)cre. 

Arc  Equh'mknt. 

The  assembly  of  arc  equipment  comprises  two  similar  arcs,  an 
operating  switchboard,  an  anteuua  inductance,  and  a  table  on 
whic^h  aiv  uu)imtcd  the  l;(\vs  and  all  other  transmitting  accessories. 
The  two  conductors  of  the  arc  supply  circuit  (dircct-cunvnt  1,200 
volts  and  ,300  amperes)  before  leaving  the  generator  room,  pass 
through  two  currcivt-Umiting  inductances,  each  of  5  uiillihcnrys 
(the  reactance  of  which  fa  still  further  increased  owin^  to  ttie  mutual 
inductance). 

On  the  ai\^  switchboards  are  a  commutator  for  changing  over 
from  [one  arc  to  the  other,  with  tA\o  extra  choke  coils  and,  for  each 


arc,  an  overload  circuit-breaker,  a  starting  resistance  provide^ 
with  electric  remote  control,  an  ammeter,  and  a  voltmeter.  All 
auxiliary  control  apparatus  is  suppUed  with  110-volt  current  and 
connected  through  an  interlocking  arrangement'  which  prevents 
the  arc  circuit  closing  until  all  necessary  preliminaries  have  been 
carried  out.  The  diagram  shows  several  of  the  interlocking  cir- 
cuits. 

The  Poulsen  arc  is  provided  with  a  rectangular  magnetic  circuit, 
the  lower  portion  being  enclosed  in  a  masonry  base.  :Magnetising 
coils,  which  are  normally  in  parallel,  are  connected  to  the  negative 
])ole  of  the  generator,  and  consist  of  356  turns  made  up  of  two  flat 
copper  strips,  each  having  a  cross-section  of  0-28  by  0-32  in.  The 
air  gap  has  a  normal  length  of  3-2  in.  The  intensities  of  the  mag- 
netic field  for  various  exciting  currents  and  different  values  of  air 
gap  Avere  determined.  Within  a  range  of  6  in.  from  this  axis,  the 
influence  of  the  yoke  is  insufficient  appreciably  to  distort  the  mag- 
netic field,  which  therefore  remains  practically  sj-mmetrical. 

Wave  Length. 

Normal  operation  of  this  radio  telegraphic  station  is  carried  on 
at  a  \vave  length  of  11,000  metres,  with  a  supply  cuixent  of  220 
ampere's,  and  consequently  with  a  field  intensity  in  the  centre  of 
the  gap  of  6,700  gauss.  When  working  on  a  shorter  wave  of 
approximately  7,000  metres,  the  supply  current  diminishes  to  150 
amperes  and  the  field  intensity  to  5,750  gauss.  The  copper  anode 
is  cooled  and  the  water,  having  passed  through  this  anode,  continues 
on  its  way  to  cool  the  arc  chamber.  The  carbon  cathode  is  2  in. 
in  diameter,  and  is  slowly  turned  round  on  its  own  axis.  Regu- 
lation of  the  distance  between  the  electrodes  is  carried  out  by  hand. 

The  arc  is  struck  by  bringing  the  electrodes  momentarily  into 
contact,  a  suitable  starting  resistance  being  inserted  and  gradu- 
ally cut  out  as  the  arc  is  lengthened.  The  hydrocarbon  atmo- 
sj)herc  required  for  operation  of  the  a,rc  consists  of  illuminating  gas. 
The  anode  of  the  arc  is  directly  corinected  with  the 'antenna  through 
a  large  inductance  of  a  maximum  value  of  self-inductance  3,060 
microhenrys.  The  cathode  is  connected  through  the  antenna 
ammeter  to  one  terminal  of  the  grounding  condenser  ;  the  other 
condenser  terminal  is  connected  to  earth.  This  condenser  con- 
sists of  80  paper  condensers  in  parallel,  each  having  a  capacitj-  of 
2  mfds. 

Earthing  Arrangejients. 

The  earth  connection  consists  of  18  plates  bm-ied  at  such  *  depth 
as  to  be  in  permanently  moist  earth  and  of  36  copper  wires  each 
985  ft.  long,  radiating  outward  from  the  station.  The  antenna 
is  supported  on  three  latticework  wooden  masts,  each  714  ft.  high, 
arranged  at  the  vertices  of  an  equilateral  triangle. 

Te.sts  and  Measurkment.s. 
The  construction  of  this  antenna  provided  an  opportunity  to 
carry  on  tests  and  measurements  of  unusual  technical  interest. 
At  a  given  wave  length,  the  current  received  by  a  radio  station  at  a 
detiuite  distance  is  inversely  |)roportional  to  the  product  of  the 
effective  height  of  the  transmitting  dutenna  multiplied  by  the  current 
in  its  earth  lead.  In  general,  diminished  values  of  effective  height 
corresjiond  to  increased  values  of  capacity.  Indeed,  to  iucn>:v><' 
the  capacity  the  number  of  antenna  wii-es  can  be  increased  witliin 
certain  limits,  which,  however,  results  in  iucre^a.sed  weight,  t'ouse- 
quently.  for  mechanical  reasons,  the  sag  of  the  A\ires  miust  be  in- 
creased, thus  diminishing  the  geometrical  height,  and.  in  general, 
also  the  etticiency.  A  similar  result  is  obtained  if  the  antenna  is 
prolontjjed  by  obliquely  descending  leads  or  if  the  numlx-r  of  wires 
in  the  down  lead  of  the  antenna  is  increaMMl. 

At  San  Taolo  attempts  were  made  to  obtain  a  maxunum  effective 
heifiht.  For  this  reason  an  antenna  was  constructed,  made  up  of 
a  network  of  v  ires  stretched  between  three  sU'cl  spreaders  or  cables 
susiKMKled  between  the  three  mast.s.  Considerable  tension  was 
placed  on  the  wires  to  ensure  that  the  ca|>a<'ity  area  of  the  antenna 
should  l)e  at  the  greatest  po.>*.sible  distance  from  tiie  ground.  The 
^hai)c  of  the  antenna  consequently  became  that  of  a  sort  of  triangle 
with  curved  sides,  these  sides  InMiig  the  three  steel  cables  mentioned 
below  (Fig.  3).  I'ltimately  the  down  leads  were  reduced  to  13  in 
number,  very  clo.se  to  eath  other,  and  were  stretched  IxHween  the 
radio  station  and  the  midpoint  of  '.he  nearest  siile  of  the  triangle. 
The  total  resulting  capacity  was  00099  mfds.,  and  it  wa.s  possible 
without  trouble,  to  secure  an  antenna  current  of  140  amperes  at  a 
wave  length  of  approximately  UUXK)  metres. 

Arrangements  were  then  made  to  measure  the  effective  height 
of  this  antenna  by  the  aid  of  an  exjx>rimental  loop  anteixoa, 
consisting  of  a  rectangle  of  copper  wire,  set  up  at  Fiumicino  in  a 
vertical  plane  passing  through  SJan  Paolo.  This  latter  station 
was  started  up  and  the  current  induced  in  the  loop  antenna  when 
tuned  to  resonance,  was  measured.  From  the  known  value  of 
the  resistance  of  this  experimental  antenna,  it  was  possible  to 
calculate   the   E.M.F.   induced,   and   therefore   the  effective   value 
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of  the  magnetic  field.  Knowledge  of  the  field  intensity  permits 
the  calculation  of  the  height  of  a  vertif;al  antenna  with  quasi- 
stationary  current  distribution  equivalent  to  that  at  San  Paolo — 
i.e.,  the  effective  height  of  the  latter  antenna.  The  value  actually 
fouiui  was  151-2  metrics  for  wave  lengths  Ix'tween  (i.fiCJO  and  1(),0()() 
metres. 

In  a  second  series  of  trials,  the  antenna  at  San  Paolo  was  modi- 
tied  in  order  to  increase  its  capacity.  More  wires  were  stretched 
across  the  upper  portion  of  tlie  antenna,  thus  filling  up  the  emptj- 
space  between  the  catenary  arcs  of  the  steel  supporting  cables, 
and  the  length  of  the  down  lead  was  considerably  increased  by 
connecting  to  the  triangular  antcuina  at  various  points  on  its  upper 
surface.  Thus,  the  length  of  the  down  leads  and  their  distance 
aj)art  were  both  increased.  The  ca})acity  of  the  new  antenna  was 
00112  mfd.,  and  its  effective  height  i:]8:J  metres  (422  ft.). 

To  obtain  the  same  voltage  as  formerly  secured  with  the  first 
anternia  by  140  amix^res,  it  was  necessary  to  have  158-5  amperes 
in  the  antenna.  'J'hc  ])roducts  of  the  effective  height  in  kilo- 
metres|by  the  current  in  the  antenna  in  amjx^res  were  respectively, 
in  the|two  cases,  21-2  and  21!).     Thus,  the  second  stntenna  was 
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Fk;.  3.— Showing  Arranokment  of  Trianoular  Form  of  Antenna. 

superior  to  the  first,  and  was  therefore  retsiined.  The  total  resis- 
tance of  the  antenna  was  measured  by  the  impulse  excitation 
method,  and  therefore  with  damped  current.  The  results  obtained 
are,  shown  in  Fig.  4,  and  agree  well  with  expectations  in  both  dry 
and  rainy  weather. 

Working  Methods. 

Signalling  is  accomplished  by  short-circuiting  a  number  of  turns 
of  the  antenna  inductance,  thus  reducing  the  wave  length  in  the 
intervals  between  signals.  These  two  waves,  the  "working" 
(sending)  wave  for  the  longer  and  the  "  stand-by  "  (compensation) 
wave  for  the  shorter,  differ  by  180  metres  when  the  transmitting 
wave  is  11,000  metres.  The  existence  of  two  waves  is  a  disadt 
vantage,  since  it  increases  interference  with  other  radio  stations. 
Investigations  are  in  progress  on  methods  of  eliminating  the  com- 
jx;nsation  wave  by  the  use  of  an  artiticiaj  absorl)ing  antenna  during 
the  spaces  between  signals.  The  short-circuiting  of  the  turns  o1 
the  spiral  is  done  by  a  number  of  relay  breaks  with  large  silvci' 
contacts  cooled  by  air  currents.  The  relays  are  controlled  by  a 
hand  key.  In  order  to  use  a  high-six-ed  iiitcrruirter,  controlled  by 
a  Wheatstone  transmitter,  exix'riinents  are  bei*ig  carried  out  on 
pneumatically  operated  keys.  Shunted  across  the  are  is  an  oscil- 
latory circuit  of  short  wavc-lengtii,  consisting  of  a  capacity  of 
0005  mfd.  and  an  ohmic  resistance  reducing  the  cun-ent  in"  the 
shunt  circuit  to  two-thirds  that  in  the  antenna.  The  addition  of 
this  shunt  is  advantageous  as  it  permits  an  increase  of  16  per  cent 
in  the  effective  antenna  current. 

A  number  of  observations  were  obtained,  keeping  constant 
the  supply  voltage,  the  arc  shunt  circuit  and  the  width  of  the  air 
gap  in  the  magnetic  circiiit  of  the  arc.  In  each  case  the  elec- 
trodes were  adjusted  to  the  best  distance  apart.     A  number  of 


quantities  were  mcaaured  an  function.s  of  the  wave  length.  la 
Fig.  5  some  of  the  ifesultinig  curves  ah?  ^v^n,  Forllhe  constant 
supply  voltage  of  Vr_c  ^()(>  volts,  there  are  given,  the  f>scillatory 
current  in  the  ant<:nna  7^,  the  radiaU;d  power  /■*,,  and  the  "  con- 
ventional range  "  /j  calculated  by  the  Au-stin  formula  on  the  a88ump- 
tion  that  a  received  currrmt  of  1.5  micro-amjxTt'S  and  an  t-ffective 
height  of  receiving  ant*;nna  of  UK)  metre's  and  resistance*  of  25  ohms 
are  required. 
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Fig.  4. — Relation  between  Resistance  of  Antenna  and 
w.\ve-lengths. 

Receiving  ArrAxgements. 

The  radio  station  at  San  Paoio  has  two  receiving  stations.  One 
of  these  is  of  the  ordinary  type,  installed  in  a  small  room  adjoining 
the  transmitting  station.  This  room  is  lined  with  metallic  netting 
connected  to  earth,  in  order  to  protect  the  receiving  apparatus 
against  excessive  induction  from  the  transmitter.  An  underground 
wire  joins  the  receiving  room  with  the  transmitting  room  in  order 
to  can-y  antenna  current  into  the  former.  There  have  been  in- 
stalled receivers  of  the  Royal  Xavy  type.  Other  underground 
conductors  permit  control  of  the  transmitting  rela\-s  by  a  key 
situated  in  the  receiving  room. 

The  second  receiving  station,  situated  near  Monte  Rotondo,  was 
intended  to  j)ermit  duplex  operation  in  working  with  America. 
It  receives  from  America  by  means  of  a  loop  antenna,  the  plane  of 
which  points  at  the  American  transmitting  station,  and  is  |>er- 
pendicular  to  the  line  adjoining  Monte  Rotondo  and  San  Paolo. 
Accordingly,  reception  is  only  slightly  influenced  by  tran.smission 
at  San  Paolo,  and  thus  the  American  station  can  \>e  received  at 
any  time. 
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Fig.  5. — Relation  hetwkkn  Wave-lengths  and  Antenna  Tirrent  /. 
Radiated  Power,  /',,  -^xd  "Conventional  Range."  1). 

The  total  number  of  words  traasmitted  and  received  in  one 
year  from  the  San  Paolo  station  and  at  Monte  Rotondo  (,Iuly.  1018. 
to  June,  lJ)Pt)  is  728.240.  The  cost  of  this  station,  in  nnuid  num. 
bers  is  a  little  less  than  1.000.000  Italian  liiv  (t;40.000  at  pn^-war 
exchange  rate). 

From  June  1st  to  OctolxM-.  inclusive,  nn^eption  is  ditlicult  fi-om 
eight  o'clock  onwards.  Strong  atmospheric  disturbances  lx\jrin 
at  about  three  o'clock  in  the  morning  and  by  eight  o'clock  have 
reached  a  considerable  intensity,  whicli  then  gr-adually  incivases. 

November  and  December  are  the  Ix^st  months  for  i-eception,  but 
reception  from  .Vmerica  was  never  interrui)ted.  exa^pt  during  timea 
of  heavy  storm  near  the  receiving  station. 
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Telegraph  and  Telephone  Engineering  in    the 

United    States.* 


By    Sir    WILLIAM    NOBLK:. 

(Engineer-In-Chief  to  the  British  Post  Office). 


This  Paper  contains  an  account  of  the  experiences  of  the  author, 
and  the  party  accompanying  him,  during  a  recent  visit  to  the 
United  States,  in  the  course  of  which  information  regarding  the 
leading  telegraph  and  telephone  systems  in  the  United  States  was 
collected. 

Meetings  had  been  arranged  beforehand  with  the  engineers  of  the 
American  Telegraph  &  Telephone  Company,  the  Western  Electric 
Company,  the  Automatic  Electric  Company,  and  the  Western  Union 
Telegraph  Company.  The  party  first  stayed  in  New  York,  visiting 
exchanges  and  attending  conferences,  &c.,  subsequently  starting  on 
a  tour  of  some  of  the  main  centres  of  interest.  After  travelling 
via  Baltimore  to  Washington  and  to  Columbus,  Ohio  (where  one  of 
the  earliest  automatic  telephone  exchanges  was  inspected),  the  party 
proceeded  to  Lima  and  then  went  on  to  Chicago,  where  the  Haw  - 
thorne  factory  of  the  Western  Electric  Company  was  visited.  The 
factory  occupies  220  acres,  employs  20,000  hands,  and  is  one  of  the 
largest  manufacturing  installations  in  America.  The  arrangements 
appear  excellent  and  the  output  is  enormous  ;  in  1920-21,  127,000 
lines  will  be  reached,  and  this  output  may  be  doubled  in  1922.  An 
interesting  feature  is  the  complete  scheme  for  training  employees  of 
various  grades.  In  Chicago  there  is  also  a  large  concern  dealing 
with  automatic  telephones,  viz.,  the  Automatic  Electric  Company. 
The  1920  output  is  estimated  to  reach  75,000  lines. 

Returning  to  New  York  the  conferences  with  the  engineers  of  the 
A.  T.  &  R.  T.  and  Western  Electric  Companies  were  resumed,  after 
which  the  party  took  the  boat  for  England. 

Summing  up  impressions  of  the  visits,the  Author  remarks  that  the 
prosperity  enjoyed  by  the  United  States  during  the  early  period  of 
the  war,  and  the  opportunities  for  development  afforded  their 
manufacturing  companies,  have  led  to  considerable  progress  in 
telephone  and  telegraph  work.  The  feature  which  most  struck  the 
party  was  the  abundant  facilities  for  experiment  and  research. 
Thus  the  research  department  of  the  Western  Electric  Company  is 
housed  in  a  special  building  occupying  about  400,000  sq.  ft.  and 
equipped  with  plant  valued  at  about  £1,000,000.  It  employs 
2,500  men,  of  whom  1,500  are  engineers  and  their  assistants.  The 
building  also  contains  the  historical  museum  of  the  American  Tele- 
graph &  Telephone  and  Western  Electric  Companies. 

The  chief  feature  of  American  progress  has  been  the  general 
introduction  of  automatic  exchanges.  Opinion  was  almost  unani- 
mous that  a  full  automatic  system  is  preferable, — except  that  one 
grouj)  of  experts  thought  that  subscribers  should  not  be  trusted 
with  the  dial  and  that  the  best  method  was  one  based  on  auto- 
manual  or  semi-automatic  principles.  The  auto-manual  service  at 
Lima,  Ohio,  was  the  best  inspected.  The  Western  Electric  Company 
has  designed  their  panel  system  to  operate  with  a  dial  having  the 
impulse  system  similar  to  that  of  the  Automatic  Telephone  Manu- 
facturing Company's  system  in  this  country.  All  the  existing 
American  exchanges  are  of  the  latter  (Strowger)  tyj)e.  There  are, 
however,  three  types  of  dials  with  different  systems  of  impulses 
Systems  sup])lie(l  for  use  in  (Jreat  Britain  will  utilise  a  dial  with  an 
average  speed  of  ten  im])ulses  per  second,  the  break  portion  of  each 
imi)ulse  being  within  00  to  08  per  cent,  of  the  completeimpul.se. 
This  will  accord  with  the  standard  adoptvd  in  America. 

Kn(|uiry  showed  complete  satisfaction  v'ith  automatic  methods 
for  u.se  in  large  city  areas,  and  the  author  arranged  with  the  American 
Telephone  &  Telegrapli  Comi)any  to  give  him  an  option  of  pur- 
chasing a  .■},500-line  ])anel  type  ecjuiijment  for  the  use  of  authorities 
in  (Ireat  hritaiu.  .Vrrangements  have  been  made  for  this  to  l)e 
inst-aJI(>(l  in  (!.!'.().,  South  London,  where  it  will  form  the  nucleus 
of  a  iO.OOO-line  exchange. 

in  the  s\il),se<(uent  section  of  liis  Paper  the  author  descrilicd  and 
illustrated  v.irious  panel  systems  and  ininoi'  imi^'ovemeiits  recently 
elTectcd  and  gave  a  summary  of  14  a(lvantag(>s  claimed  on  behalf 
of  this  sy.stem  of  automatic  excliange.  The  pai.el  syst<'m  is  con- 
sidered to  be  far  in  advance  of  other  systems  for  large  telejdione 
areas.  The  (>stimatcd  nuinlx-i-  of  telephone  stations  owned  l)y  the 
Associate<i  Hell  Companies  in  .\nuM-ica  on  September  ;}0,  1919,  was 
U])war(ls  of  7,000,000  and  over  .S.OOO.OOO  additional  stations,  owned 
by  other  companies,  are  connected.  The  total  thus  exceeds 
12,000.000,  an  average  of  one  tele])hone  for  every  10  i»er.sons. 

l.,ong  distance  -systems  have  reached  a  high  level  of  efficiency. 
New  York  and  Chicago  are  over  1.000  miles  ai)art.  A  letter  jHisted 
in  New  York  on  Monday  morning  won'  1  l)e  delivered  on  Wednesday 
morning  in  Chicago,  but  the  delay  in  telephone  calls  between  the 
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two  cities  rarely  exceeds  20  minutes.  A  remarkable  example  ot 
long-distance  transmission  is  that  between  New  York  and  San 
Francisco,  about  .3,400  miles.  Yet  speech  on  the  telephone  is 
comparatively  easy.  Success  in  long  distance  service  is  due  largely 
to  the  extensive  use  of  loading  coils,  but  the  New  York  to  San 
Francisco  system  has  been  made  possible  only  by  the  development 
of  the  telephone  repeater  ;  a  revolution  has  also  been  recently 
effected  by  the  introduction  of  the  three-electrode  thermionic  valve. 
An  expert  visiting  the  United  States  is  struck  by  the  general 
absence  of  trees  along  telephone  routes,  which  naturally  aids  effici- 
ency. Poles  are  usually  of  timber,  generally  untreated.  Neither 
poles  nor  arms  are  earth  wired.  Glass  insulators  are  used  almost 
exclusively,  but  some  porcelain  insulators  are  used  for  trans- 
continental lines.  A  feature  is  the  extensive  use  of  aerial  lines, 
both  for  local  and  long  distance  service.  Joint  use  of  pole  lines 
for  telephones,  electric  lighting  and  power  transmission  is  common, 
Electrolysis  is  a  .serious  trouble  with  underground  mains  in  America. 
However,  in  the  large  cities  such  as  New  York  and  Chicago  (where 
the  cable  plant  dwarfs  even  the  present  cabling  of  London)  dis- 
tribution is  mainly  iniderground,  and  Philadelphia  and  Boston  are 
connected  to  New  York  by  underground  trunk  routes.  For  the 
repair  of  aerial  lines  motor-truck  equipments  are  largely  used. 
Motor  cycles  are  seldom  employed,  and  linesmen  are  almost  in- 
variably provided  with  light  run-about  cars  of  the  Ford  make,  i^ 
result,  doubtless,  of  the  comparative  cheapness  of  motor-cars  and 
petrol  in  the  United  States. 


,  Correspondence. 

— ♦^ — 

DIRECTIONAL  HYDROPHONES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAX. 

Sir  :  One  would  gather  from  the  report  of  the  Kelvin 
Lecture,  in  your  issue  of  October  1st,  that  the  directional 
hydrophone  was  not  to  be  attributed  to  anyone  in  particular, 
tliough  some  reference  is  made  to  the  matter  in  the  lecture 
itself. 

The  facts  of  the  case  are  that  Prof.  J.  T.  MacGregor-Morris 
and  I,  under  cover  of  patent,  introduced  the  principle  to  tlie 
Admiralty  in  October  1915.  In  May,  1916,  we  made  successful 
trial  of  a  model  in  the  sea  at  Aberdour.  Nothing  i)ractical  was 
done  by  the  autliorities  until  February,  1917,  when  the 
A(buiralty  adopted  the  double  plate  form  af  the  instrument 
developed  in  the  laboratories  of  the  East  Lond«)n  Coliegp. 
in  ])reference  to  tlie  single  dia])]iragn\  type  deveIoj)ed  inuler  the 
auspices  of  the  Board  of  Invention.  A  s]H'cial  committee 
assessed  the  amount  to  be  ])aid  by  the  Crown  as  u,ser  at  .♦;12,(XK). 
Prof.  W.  II.  Brass  and  Sir  Ernest  Rutherford  lodged  a  speci- 

•  1  1  ■  1 

lication  No.  125,446,  claiming  the  single  diapliragm  con.striic- 
tion.  On  jniblication,  I  took  action,  with  the  result  that  the 
Law  Oilicer  directed  that  the  claim  to  the  single  diaphragm 
system  as  such  sliould  be  removed,  and  further  reference 
made  to  the  Svkes-Morris  s|)ecification. 

1  am  writi.ig  to  you  because  lutmes  liave  been  associated 
with  other  inventions,  and  it  .seem>*  only  fair  that  the  valuable 
work  done  at  a  London  College  sliouKl  not  be  ]iassed  over. — 
I  am,  Sic,  A.  V.  Svkks.  B.Sc.  A.M.l.E.E. 

London,  Oct.  7. 

(It  will  be  realised  that  as  it  was  imitossible  to  i)ublish  the 
Kelvin  lecture  in  full,  it  was  equally  impo.ssihle  to  give  credit 
in  our  columna  to  all  those  mentioned  in  Dr.  Dry.sdale's 
review  of  what  liad  been  done  in  the  design  of  n  arine  signal- 
ling a]>paratus.-   Ed.  E.] 


AUTUMN  TRADE  PROMOTION  NUMBER. 

TO  THE  EDITOR  OF  THE  ELEOTKICIAX. 

Siu  :  1  have  read  with  niuch  interest  and  .some  amu.se- 
ment  the  various  articles  in  your  .Vnnual  Trade  Promotion 
Number,  and  note  the  various  arguments  for  and  against 
eleitricity  as  the  solution  of  the  present  servant  problem. 

What  strikes  me   most  is  tlie  evident  lad    of  expcTience 
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some  of  your  contributors  show,  and  more  especiallyjthose 
who  deride  the  use  of  what  America  has  proved  to  be  the 
greatest  help  to  the  overworked  housewife.  With  over  eight 
years'  experience  in  the  use  of  electricity  for  cooking  and  other 
domestic  appliances,  I  should  like  to  point  out  that  the  great 
British  public  must  first  be  educated,  both  in  the  use  and  abuse 
of  most  electrical  appliances,  for  by  nature  we  are  all  apt  to  be 
conservative,  and  do  things  in  the  same  way  as  our  mothers 
did  before  us.  From  the  point  of  view  of  a  salesman,  I  should 
like  to  point  out  that  one  really  satisfied  purchaser  always 
brings  another,  and  that  to  sell  an  unsatisfactory  article  does 
more  to  retard  the  development  of  the  use  of  electricity  than  it 
does  good,  either  to  the  shopkeeper  or  the  supply  undertaking. 
We  often  find  the  present-day  bride  furnishing  her  home  by 
following  in  her  mother's  footsteps,  and  the  greatest  set  back 
she  will  encounter  in  carrying  out  this  policy  is  the  lack  of 
domestic  servants.  One  way  out  of  this  difficulty  is  to  invest, 
say,  one  year's  wages  and  keep  of  a  servant,  which  is  at  least 
£100,  in  electrical  a})i)liances.  I  should  suggest  she  pur- 
chases an  electric  vacuum  cleaner,  one  or  two  fires,  a  cooker, 
or  at  the  least,  a  griller  and  kettle  ;  and  last,  but  not  least,  an 
electric  iron.  The  money  thus  spent  will  prove  to  be  a  most 
excellent  investment  both  in  temper  and  time  and  saving  of 
wear  and  tear  of  furniture  and  carpets,  all  of  which  would  prob- 
ably run  into  hundreds  of  pounds.  Later  on,  if  her  finances 
permit,  she  could  invest  in  a  washing  machine,  sewing  machine 
and  much  other  electrical  apparatus,  so  that  the  home  might 
easily  become  an  electric  home. 

Some  years  ago  one  of  our  foremost  pioneers  of  electricity, 
a  great  enthusiast  and  patentee,  showed  me  an  electric  fire 
reposing  in  the  lid  of  an  old  tin  biscuit  box.  In  spite  of  its 
sordid  surroundings  I  predicted  a  great  future  for  this  fire,  and 
I  am  glad  to  say  it  has  proved  a  tremendous  success,  a  won- 
derful seller,  many  thousands  now  being  in  use.  It  is  a  really 
bright  fire,  quite  economical  in  running  and  not  expensive  in 
design,  easy  to  repair  and  the  life  is  good.  I,  personally,  have 
sold  many  hundreds,  and  every  fire  sells  always  another.  What 
better  testimonial  can  there  be  ? 

So,  to  revert  to  my  former  statement,  I  am  convinced 
that  people,  the  great  British  public,  must  be  educated  in  the 
use  of  electricity,  and  the  big  undertakings  or  supplies  of  elec- 
tricity can  best  do  the  educating  by  running  showrooms  and 
demonstrations.  But  one  word  re  salesmen  and  women  ! 
Let  great  care  be  taken  in  the  choice  of  suitable  people.  They 
must  understand  their  work,  be  users  themselves,  if  possible,  and 
never  be  apathetic  or  careless.  Above  all,  they  must  never 
make  misstatements  as  to  the  actual  cost  of  running,  but 
explain  how  fires,  &c.,  may  be  switched  off,  point  out  the  great 
residual  heat  in  some  ty])es  of  hot  plates,  and  that  one-third 
heat  or  nxedium  heat  is  sufficient  to  keep  a  pan  boiling,  and  thus 
reduce  the  expense  of  cooking  or  heating. 

The  cost  of  this  education  must,  of  course,  be  borne  by 
some  one,  and  as  the  electricity  supply  imdertakings  will  be 
the  beneficiaires  of  these  providers  of  the  cheaper  or  off  peak 
load,  they  must  be  prepared  to  do  this,  and  each  do  their  share. 
The  cost  of  running  a  small,  or  even  a  larger,  house  elec- 
trically is  not  enormous,  as  one  of  your  contributors  states. 
It  can  be  run  for  very  little  more  than  coal  or  gas,  and  can  be 
made  a  matter  of  much  or  little  cost,  according  to  the  person 
who  is  using  it.  My  own  household,  with  three  in  family, 
everything  done  electrically,  is  a  proof  of  the  cheapness  of 
running  an  electric  home.  With  two  meters,  one  for  light  and 
another  for  heating  and  cooking,  my  bills  have  never  exceeded 
£7  per  quarter,  and  usually  average  between  £5  and  £6  per 
quarter.     Not  a  big  item  in  these  post-war  times  I 

If  space  permitted  I  could  give  many  interesting  items  of 
the  phenomenal  increase  of  sales  and  the  advancing  strides 
that  I  have  known  during  these  last  eight  years  I  have 
christened  my  maid  of  all  work  "  Electric,"  and  she  always 
obeys  my  commands.  Electricity  is  "  out  to  win,"  and  is 
making  good  all  the  time,  but  first  of  all,  we  must  learn  to 
walk  slowly  before  we  run.  ''  Educate  and  advertise."— 
I  am,  &c.,  E.  Walton. 

(Manageress  of  Southport  Corporation 
Southport,  Oct.  7.  Electricity  Showrooms.) 


TO    THE    EDITOR   OF   THE    ELECTRICLVX, 

Sir  :  Owing  to  holidays  your  wsue  of  Sept.  24 ,  with  all 
its  interesting  information  with  regard  to  dome.stic  heating 
and  cooking,  has  only  come  under  my  notice  during  the  last 
few  days. 

There  is  one  point  in  Mr.  Hardy's  article  which  I  cannot 
quite  understand.  In  speaking  of  the  application  of  electricity 
to  all  the  possible  uses  in  private  houses,  and  under  the  heading 
of  "  Electric  Fires — Economical,"  he  gives  particulars  of  an 
experiment  carried  out  by  the  Glasgow  Corporation  on  two 
3-apartment  houses.  Would  it  be  possible  to  get  Mr.  Hardy 
to  give  a  statement  of  the  actual  apparatus  in.stalled  in  these 
houses,  because  the  number  of  units  vaed  appears  to  me  very 
unduly  high  ? 

I  am  .simply  comparing  it  with  a  14-room  house  in  which 
the  entire  cooking  for  a  household  of  eight  is  done  electrically. 
There  are  no  coal  fires  in  any  of  the  rooms,  and  only  wood 
fires  are  used  for  a  short  time  every  day  in  the  winter  in  the 
kitchen  in  an  open  fireplace,  and  for  two  or  three  hours  at 
most  in  the  drawing-room  in  the  evening.  There  is  a  fair-sized 
hall  in  which,  in  cold  weather,  it  is  necessary  to  keep  a  2-kw. 
radiator  going  steadily  from  7  o'clock  in  the  morning  until 
bedtime.  And  yet  in  this  house  the  total  consumption  of 
current  has  never  exceeded  10,000  units  per  annum. 

In  the  paragraph  in  Mr.  Hardy's  article  just  above  the 
one  referred  to,  he  makes  some  mention  of  an  electric  hot-water 
supply,  but  I  imagine  he  is  not  getting  any  water  heated 
except  what  is  done  on  a  hot-plate  in  these  two  3-apartment 
houses. 

My  object  in  writing  this  letter  is  merely  to  clear  up  the 
point  as  to  what  apparatus  is  using  all  this  current,  as  it 
appears  to  me  that  Mr.  Hardy  is  crabbing  electrical  heating 
unintentionally  by  giving  such  a  very  high  consumption 
for  such  very  small  houses. 

I  would-  say  that  in  the  house,  of  which  I  have  given  the 
annual  consumption,  the  equipment  is  roughly  60-lights, 
cooker  6  kw.,  radiators  17  kw.  The  average  consumption  for 
cooking  per  week  throughout  the  year  for  a  party  of  eight 
is  110  units  ;  but  this  is  probably  unduly  high  owing  to  the 
peculiar  diet  of  one  member  of  the  family  which  calls  for  a 
good  deal  of  extra  cooking. — I  am,  &c., 

London,  Oct.  8.  M.  J.  E.  Tilxey. 


THE  WOMAN  IN  THE  PROGRESS  DEPARTMENT. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir:  In  his  article  on  "Woman  in  the  Progress  Depart- 
ment," Mr.  W.  J.  Hisrox  has  assigned  the  cause  of  woman's 
limitations  to  her  own  lack  of  initiative  instead  of  to  the  action 
of  the  men's  unions  which  has  barred  the  way  to  her  develop- 
ment. It  was  quite  obvious  that  up  to  1916  wonun  were 
changing  the  outlook  in  engineering  workshops.  It  was 
conclusively  proved  that  intelligent,  educated  girls  (and  boys 
too)  could  learn  almost  any  mechanical  process  in  a  few  weeks, 
if  properly  taught.  But  the  A.S.E.  (as  it  was  then)  took  alarm. 
It  did  not  like  the  })ublic  to  learn  that  its  idol  of  so-called 
"  skilled  work  "  was  standing  on  feet  of  clay.  The  illusion  of 
highly  skilled  work  to  be  acquired  only  by  years  of  apprentice- 
ship, must  be  kept  up  at  all  costs.  Consequently  Regulation 
L.  2  was  invented  with  the  result  (anticipated)  that  women 
were  prevented  learning  more  than  one  or  two  operations 
because  their  training  at  full  men's  skilled  wages  was  too 
expensive  for  any  firm  to  undertake.  That  was  a  most 
damaging  set-back  to  women.  The  more  intelligent  educated 
girl  at  once  began  to  leave  the  shops,  seeing  no  prospect  of 
advancement. 

With  reference  to  the  progress  department,  the  salaries 
of^'ered  to  women  are  usually  too  small  for  an  educated  girl 
to  live  on  away  from  home.  Consequently  the  choice  of 
suitable  girls  is  limited  to  those  who  live  near  the  works,  and 
the  advantage  of  choice  from  a  wider  field  is  lost  to  the  works. 
Mr,  Hiscox  disposes  very  lightly  of  the  clerical  side  of  the 
profession.  It  is  rather  startling  to  learn  that  the  highly 
imaginative  brain  of  the  mathematician  and  the  brilliant 
genius   of   the   inventor   are   something   subservient   to   the 
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tccluiical  side  of  the  workshoj)  and  that  all  must  bow  to  the 
"  progress  chaser." 

A  word  as  to  the  present  position  of  the  girls  who  have 
pluckily  stuck  to  the  work  in  which  they  have  been  trained. 
Scattered  in  small  numbers  in  various  works,  their  position  is 
lonely  and  difficult.  Not  generally  welcomed  by  men,  and 
still  looked  upon  as  somewhat  out  of  place,  they  find  it  a 
hard  task  to  carry  on.  It  is  naturally  more  pleasant  to  be 
popular  and  to  work  in  friendly  surroundings.  It  needs  a 
stout  heart  to  carry  on.  But  help  is  coming,  the  little  factories 
in  view  are  the  outcome  of  the  girls'  enthusiasm,  and  when 
they  are  working  together  in  their  very  own  factories  and 
manufacturing  necessaries  for  us  all,  surely  even  the  A.S.E. 
will  adn.it  that  such  factories  have  earned  the  right  to  live. — 
I  am,  &c., 

London.  Oct.  11.  K.  Parsons. 


ELECTRICITY  IN  FACTORIES  AND  WORKSHOPS. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  report  of  Mr.  Scott  Ram  just  issued  affords 
interesting  evidence  on  the  subject  of  danger  from  electric 
shock,  20  out  of  the  total  of  28  fatal  cases  having  arisen 
from  alternating  current  at  pressures  below  250  volts  and  none 
from  direct  current.  At  the  I.M.E.A.  Convention  last  summer 
I  deprecated  the  suggestion  made  in  one  of  the  papers  then 
read  to  increase  consumers'  pressures  above  the  220  to  240 
volts  now  in  use,  and  I  ventured  to  suggest  that  much,  lower 
pressures  on  the  appliances  and  much  higher  pressures  on  the 
mains  should  be  employed.  I  was  regarded  as  a  dangerous, 
disloyal  heretic,  and  my  statement  that  220  volts  alternating 
was  liable  to  kill  people  was  flatly  denied.  In  the  Press  also 
the  danger  has  been  pooh-})oohed.  Truth  is  truth  and  shall 
])revail,  and  no  person  of  ordinary  intelligence  and  honesty  can 
doubt  Mr.  Ram's  statements  nor  fail  to  see  their  bearing. 

It  is  often  said  that  even  supposing  220  volts  alternating 
current  can  be  fatal  there  is  no  risk  in  an  ordinary  dwelling 
house  with  wooden  floors  and  velvet  pile  carpets.  I  agree 
that  the  risk  of  getting  a  shock  is  diminished  in  such  rooms, 
but  it  is  present  in  an  acute  form  in  bathrooms,  wine-cellars, 
sculleries  and  laundries,  and  most  of  us  hope  to  see  the  largest 
consumption  of  energy  for  domestic  purposes  in  places  of  this 
kind  ((^coking  ranges,  washing  machines,  dish  washers,  &c.). 
To  minimise  the  risk,  wholesale  efficient  earthing  is  necessary, 
and  since  the  Rules  must  be  .sensibly  uniform,  this  very  pre- 
caution introduces  a  risk  in  the  otherwise  relatively  safe  rooms 
in  the  house  by  deliberately  bringing  in  an  earth  conveniently 
placed  for  an  individual  to  touch.  Why  not  sweep  away  all 
risk  and  all  irksome  rules  by  using  50  volts  alternating  current 
for  domestic  supply  ?  I  have  only  touched  the  fringe  of  the 
matter,  but  have  already  trespassed  too  far  on  your  space. — 
I  am,  &c., 
London,    October  12.        i  C.    H.    Wordingham. 


Reviews. 


Steam  Turbines.      By  J.  A.  Movek.      (Lomlon:  riia[ituan  &    Hall.) 
4tli  Kd.      I'p.  xi.  +  496.     21s.  net. 

The  author  in  his  preface  states  that  this  book  was  first 
])lanne{l  tor  the  use  of  his  assistants  in  the  e.s:perimental  and 
testing  dej)artments  of  one  of  the  large  manufacturing 
companies.  He  goes  on  to  complain  that  graduates  of 
American  schools  are  at  sea  in  heat  calculations,  and  generally 
suggests  that  th(>y  are  not  interested  or  well  instructed  in 
theory.  To  those  who  read  this  book  this  will  not  appear 
remarkable",  since  the  writer,  ai)i)arently,  is  a  professor  of 
mechanical  engineering. 

He  dis])lays  his  own  knowledge  of  theory  by  the  statement 
that  the  work  expended  in  the  "•  velocity  of  approach  ""  to  a 
nozzle  is  the  sanie  as  that  in  a  steam  <'ngine  cylinder  up  to  the 
point  of  cut  oil",  and  that  de.iigners  of  nozzles  are  onlv  interested 
in  the  area  oT  the  diagram  after  cut  o(T  (p.  1(5).  Furthermore, 
he  prints  and  reproduces  that  fallacy  regarding  the  use  of  steam 


turbines  other  than  at  sea  level,  which  would  be  simply 
amusing  if  it  had  not  become  notorious  m  the  well-known  case 
of  the  Transvaal  decision  to  adopt  gas  engines,  the  sequel 
of  which  is  so  widely  known  among  engineers  all  over  the 
world.  A  delightful  paragraph  dealing  with  this  is  to  be 
found  on  p.  367.  After  his  comment  on  American  students, 
the  author  states  that  the  volume  is  for  the  purpose  of  en- 
couraging students  to  think.  We  have  been  accustomed  of 
recent  years  to  get  a  considerable  number  of  books  from  our 
American  friends  written  by  specialists  and  dealing  with  a 
single  .subject  in  a  comprehen.sive  and  entirely  satisfactory 
manner,  and  generally  produced  in  good  literary  style.  The 
older  tyi)e  of  American  book  was  simply  an  ill-digested  and 
non-critical  collection  of  hearsay  and  catalogue  information 
We  are  afraid  this  book  under  review  (which  was  first  pub- 
lished when  such  information  was  most  of  what  was  accessible 
to  the  ordinary  public  relating  to  turbines)  has  exactly  this 
old-fashioned  characteristic,  and  the  new  edition,  although 
pretending  to  be  up  to  date,  is  still  almost  entirely  comj)osed 
of  matters  which  might  have  been  of  interest  in  1900-1905.  Most 
of  the  statements  therein  should  have  been  entiiely  recast. 
This  re-casting  has  been  contemplated  ;  but,  as  an  example  of 
how  casually  it  has  been  done,  one  notices  in  the  preface  refer- 
ence to  a  70,000  kw.  turbine  with  a  consumption  of  10  lb.  per 
kilowatt,  whereas  there  is  a  categorical  statement  at  the  foot 
of  p.  209  that  a  24,000  h.p.  steam  turbine  is  probably  the  largest 
turbine  yet  ordered. 

From  a  literary  point  of  view,  it  is  extremely  annoying  to 
the  English  reader  to  find  terms  like  "  generally,"  "  typical," 
"  necessary  "  applied  in  their  strongest  form  to  the  description 
of  details  which  have  long  been  obsolete,  while  at  the  same 
time  other  important  statements  freely  made  without  re- 
ference are  covered  by  sucli  expressions  as  "  said  to  be," 
"  probably."  To  English  readers,  who  are  accustomed  to  the 
classical  works  of  Ewing  and  Martin,  and  to  the  careful  erudi- 
tion of  Stodola,  the  general  literary  plan  of  such  a  work  as 
this  ])roduces  great  annoyance. 

The  book  consists  of  17  chapters,  to  which  brief  reference 
may  be  made.  The  first  deals  with  history,  and  it  is  unfor- 
tunate that  the  very  first  illustration  is  one  which  is  far  from 
clear.  The  author  appears  to  attach  great  importance  to 
De  Laval's  work,  while  rather  sliding  over  that  of  Parsons,  and 
entirely  omitting  at  this  stage  any  mention  of  Rateau.  In 
Chajjter  II.  the  author  deals  with  the  elementary  theory  of 
heat,  and,  subject  to  the  observations  we  have  already  made, 
the  standard  T4>  diagrams  are  given  in  their  usual  form.  The 
author  repeats  Knoblauch  and  Jacob's  diagram,  evidently 
taken  from  Marks  and  Davis's  tables,  which  is  now  well  under- 
.stood  to  be  erroneous.  He  seems  to  be  totally  unaware  of  the 
classical  work  of  Callendar,  which  has  received  such  wide 
recognition,  especially  by  the  initiative  of  the  B.E.A.M.A. 
in  arranging  for  the  publication  of  the  Moss  and  Callendar's 
tables.  This  chapter  is  really  quite  out  of  place,  and  should 
be  relegated  to  a  work  on  thermo-dynamics.  Chapter  III.  deals 
with  a  flow  of  steam  in  nozzles,  and.  while  giving  some  of  the 
earlier  data,  it  will  leav(>  the  student  very  much  puzzled 
as  to  whether  what  was  given  was  reliable  and  to  what  extent. 
Considering  that  from  a  single  isolated  reference  it  appears 
that  the  writcT  is  aware  of  Martin's  book,  it  is  a  great  pity  that 
many  of  the  statements  used  about  flow  in  nozzles  have  been 
used  at  all.  The  looseness  of  the  editing  is  again  apparent  in 
this  chapte",  because,  after  already  stating  in  a  previous 
chapter  words  to  the  effect  that  it  is  a  waste  of  time  to  shape 
a  nozzle  carefully,  the  author  goes  on  to  prove  in  this  ciiapter 
that  careful  shaping  is  most  important.  His  statemeat  that 
the  material  used  for  nozzles  is  usually  cast  iron,  but  the  great 
objection  is  that  cast  iron  corrodes  so  readily,  seems  extremely 
strange.  While  referring  to  the  use  of  metal  such  as  cupro- 
nickel,  he  entirely  omits  any  reference  either  to  cast  irou 
nozzles,  with  steel  plates  cast  in,  or  to  built-up  steel  nozzles, 
or  to  electric  .steel  nozzles. 

Chajiter  IV.  deals  with  the  difference  between  the  principles 
of  innmlse  and  reaction,  but  in  a  rather  casual  way.  An 
approximate  method  of  calculation  of  turbine  blading  design 
is  given,  but  not  such  as  would  be  used  in  this  country.     I* 
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appears  to  the  reviewer  that  the  author  taktis  a  certain  number 
of  designs,  generally  of  small  turbines,  which  have  become  well 
known  to  him,  and  makes  the  assumption  that  every  device 
or  pattern  used  in  these  designs  was  of  t\n)  best  and  of  a  neces- 
sary form,  and,  that  having  been  so  used,  such  thereafter 
became  standard.  This  is  a  most  irritating  method,  as  most 
of  these  details  are  now  obsolete.  In  fact,  it  is  mo.st  remarkable 
how  all  makers  of  turbines  are  approaching  a  common  solution 
for  most  turbine  details. 

Chapter  V.  deals  with  disc  friction,  giving  the  usual  formula, 
and  with  very  fair  comments  on  them,  although  one  expression 
about  a  wheel  "  cutting  through  the  steam  "  at  a  high  speed 
is  not  very  intelligible. 

Chapter  VI.  deals  with  correction  factors,  although  it  is 
headed  "  Correcting  Steam  Turbine  Tests,"  which  in  ordinary 
English  might  have-  quite  another  meaning.  Most  of  the  cor- 
rections are  now  entirely  old,  and,  in  any  event,  have  been 
quite  superseded  by  those  given  in  Baumann's  classical  Paper 
before  the  I.E.E.,  which  is  now  accepted  by  practically  all 
authorities. 

Chapter  VII.  deals  with  the  description  of  various  types  of 
turbine.  It  is  unfortunate  that  no  description  is  given  of  any 
good  large  modern  turbine.  Another  example  of  loose  editing 
is  that  of  Fig.  104,  which  is  a  curve  showing  efficiency  and  size 
for  turbines.  This  curve  shows  that  the  maximum  possible 
efficiency  at  60,000  kw.  is  13-5  lb.  per  kilowatt-hour.  The 
author  might  be  excused  for  not  knowing  that  several  10,000  kw. 
turbines  are  now  running  in  England  with  a  consumption 
slightly  below  10  lb.  ;  but  he  can  hardly  be  excused  not  know- 
ing the  test  of  the  4,000  kw.  turbine  at  Carville  somewhere 
about  1907,  which  is  quoted  in  many  pocket-books  as  having 
a  test  consumption  of  13-2  lb.,  still  less  the  results  of  the 
Parsons'  Chicago  turbine,  with  10-75  lb.  per  kilowatt-hour 
obtained  some  seven  years  ago,  a  result  which  made  a  great 
disturbance  among  the  American  designers,  and  which  pro- 
foundly modified  the  whole  of  their  practice.  It  does  not  seem 
that  the  book  before  re-publication  has  been  submitted  either 
to  the  Westinghouse  or  General  Electric  interests,  or  they 
would  certainly  have  seen  that  greater  justice  was  done  to  their 
new  and  more  advanced  designs. 

Chapter  VIII.  deals  with  governing  devices,  and  calls  for  no 
special  comment.  Chapter  IX.  deals  with  exhaust  turbines, 
but  is  of  very  slight  interest.  One  statement  is  made  that 
accumulators  should  be  worked  at  10  lb.  to  15  lb.  pressure 
above  the  atmosphere.  If  this  is  American  practice,  it  is 
profoundly  difi'erent  from  that  customary  in  this  country. 

Chapter  X.  deals  with  mixed  pressure  turbines,  and  is  short 
and  good,  probably  due  to  the  fact  that  it  is  entirely  new. 
The  same  remark  applies  to  Chapter  XI.,  which  deals  with 
pass-out  or  extraction  turbines,  familiarly  described  in  Ameri- 
canese  as  "  bleeder  "  turbines. 

Chapter  XII.  deals  with  marine  turbines,  but  gives  nothing 
particularly  interesting  about  them.  Exception  would  be 
taken  in  this  country  to  the  stress  laid  on  the  Macalpine  gear. 
Cbnsidering  the  results  which  have  been  got  without  such 
devices  on  the  new  high-speed  cruisers  in  this  country,  this 
chapter  will  certainly  have  to  be  quite  re- written  to  bring  it  up 
to  date.  A  short  reference  is  made  to  turbo-electric  ship 
propulsion.  In  this  connection  the  author  states  that  turbines 
for  such  work  have  over  80  per  cent,  efficiency.  We  have  no 
knowledge  of  any  turbine  whatever  which  has  reached  this 
efficiency  within  2  or  3  per  cent.,  and  then  only  in  the  case  of  the 
very  largest  land  turbines. 

Chapter  XIII.  deals  with  testing,  but  mainly  gives  results 
which  are  out  of  date  and  relate  to  small  turbines.  Chapter 
XIV.  is  termed  "  Steam  Turbine  Economics,"  and,  since  this 
is  the  chapter  which  has  the  paragraph  about  vacuum  in 
relation  to  sea  level,  no  further  comment  is  necessary. 
Chapter  XV.  deals  with  stresses,  and  gives  quite  a  useful 
description,  culled  from  various  sources,  of  the  actual  stresses 
in  some  well-known  designs.  Chapter  XVI.  deals  with  the  gas 
turbine,  and  although  interesting  as  describing  some  small 
experimental  turbines,  is  not  at  all  a  useful  contribution  to  the 
subject.  Chapter  XVII.  is  a  short  chapter  on  electric  gene- 
rators which  would  much  better  have  been  omitted. 


On  the  whole,  this  is  a  book  which  will  not  appeal  to  English 
readers  at  all.  As  regards  the  manner  in  which  it  is  pub- 
lished, it  is  exceedingly  well  printed  in  clear  type  on  very  good 
paper,  and  the  illustrations  are  many  and  well  reproduced. 
It  is  not  a  book  that  could  be  put  into  the  hands  of  a  student, 
neither  would  it  be  any  help  to  the  modern  designer.  It 
cannot  in  any  sense,  as  we  have  said  before,  be  classed  with  the 
many  excellent  books  written  by  specialists  which  are  con- 
tinually reaching  this  country'.  The  author  has  evidently 
stored  his  mind  with  a  large  mass  of  detail  which  he  accumu- 
lated in  the  works  before  he  had  really  comprehended  the 
theory  of  turbine  design,  and  he  does  not  .seem  to  have  supple- 
mented the  Want  of  clear  thinking  in  hia  later  experiences. 

\V.  M.  Selvev 

Shorter    Notices. 

Malleable   Cast  Iron.       By  8.  Jones  Paksons,  M.I.M.E.     (London: 
Constable  &  Co.).     Second  edition.     Pp.  .\i.— 175.     14s.net. 

The  first  edition  of  this  book  appeared  about  12  years  ago,  and 
was  the  culmination  of  a  series  of  articles  in  the  technical  press  by 
the  author  under  the  7ion  de  plume  of  "P.  J.  Giron." 

Considerable  progress  has  since  been  made  on  malleable  iron- 
foimding  and  the  present  edition  has  been  revised  to  include  infor- 
mation on  modern  methods  of  production.  Sections  are  now  given 
on  foundry  chemistry,  mixing  by  analjsis,  and  temperature 
measurements  ;  a  few  pages  have  also  been  added  on  malleable  cast 
steel. 

The  author,  who  has  a  thorough  grasp  of  his  subject,  deals  with 
the  whole  process  of  manufacture  step  bj-  step  under  such  headings 
as  design,  patterns,  melting,  moulding,  annealing,  cleaning  and 
testing.  The  term  "  annealing,"  being  in  general  use,  is  retained, 
although  it  is  explained  that  the  process  referred  to  is  actually 
one  of  conversion.  A  table  giving  the  results  of  mechanical 
tests  of  various  samples  of  malleable  cast  iron  which  can  now  be 
readily  and  rapidly  produced,  shows  that  this  material  has  remark- 
able advantages  over  ordinary  cast  iron.  It  is  interesting  to  note 
that,  despite  contrary  opinions,  an  addition  of  10  per  cent,  clean 
sound  annealed  scrap  is  strongly  recommended  for  all  classes  of  work. 

The  volume  is  weU  printed  and  illustrated,  and  amongst  many 
practical  hints  the  advice  that  malleable  cast  iron  must  only  be 
used  by  a  designer  having  a  thorough  knowledge  of  its  real  structure 
and  its  limitations  in  practice  is  extremely  important.  Sub-di\-ision 
or  leading  lines  for  paragraphs  would,  however,  make  it  more  valuable 
for  ready  reference,  and  some  actual  figures  on  costs  of  production 
are  desirable. 


Universal   Wiring    Box. 

In  these  days  of  variety  of  designs  any  arrangement  which  allows 
different  classes  of  apparatus  to  be  combined  in  an  installation  with  a 
minimum  of  alteration  and  fitting  being  necessarj-  should  receive  wide 
application.  As  far  as  domestic  installations  are  concerned  tiiese  con- 
ditions are  said  to  be  fulfilled  by  the  use  of  a  universal  box.  made  by 

Messrs.  E-ectrical 
CoMPOXEXTs,  Ltd.,  of 
Birmingham,  which  is 
shown  in  the  accom- 
panying illu-tration 
This  apparatus  consists 
of  an  in>n-clad  box  of 
the  usual  design,  near 
the  upper  edge  of  which 
two  holes  are  drilled  at 
opposite  ends  of  a 
diameter.  Through 

these  two  holes  are 
driven  a  circular  steel 
bar  J  in.  in  diameter 
which  can  be  drilled 
and  tapped  to  any 
convenient  centres  for 
'  taking  ceiling  roses, 
switches,  plugs  or  othclr 
I  fittings.     It  will  be  seen 

r  that  the  work  of    erec- 

j  ting   is   facilitated    aiid 

great     rigidity     is     ob- 
>  ^^    i      tained.       By     the    use 

of  this  equipment  the 
the  rule  tiiat  iiulal  >\mw  li  ,1.  ilu-  must  be  earthed  is  easily  carried  out. 
As  will  bo  scon  from  our  illustration  a  thin  copper  strip  is  inserted  under 
the  dolly  bridge  and  an  effectual  earth  thus  obtained.  The  makers 
further  point  out  that  a  maximum  space  is  allowed  for  manipulating 
the  wire'   and  that  there  are  no  sharp  edges. 
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A    London    Electricity  Enquiry. 


Three  of  the  Electricity  Commissioners  (Sir  John  Snell,  Sir  Harry 
Haward  and  Mr.  H.  Booth)  held  an  enquiry  at  the  Middlesex  Guild- 
hall last  week  into  an  apphcation  by  the  County  of  London  Electric 
Supply  Company  for  the  permission  to  build  an  electric  power  station 
at  Barking.  The  enquiry  commenced  on  Wednesday  and  con- 
cluded on  Saturday  last. 

The  County  of  London  Company  was  represented  by  Mr.  H.  Lloyd, 
K.C.,  and  Mr.  Tylor;  whilst  the  opponents  to  the  jjroposal  (the 
London  County  Council,  38  local  authorities  owning  electricity  under- 
takings, and  nine  companies)  were  represented  by  Mr.  Tyldesley  Jones, 
K.C.,  and  Mr.  Kennedy. 

Bulk  Supply  Unavailable. 

Mr.  Lloyd,  K.C,  for  the  County  of  London  Company,  emphasised 
the  serious  position  in  which  the  Company  now  found  itself.  It  had 
two  areas  of  supply,  one  south  and  one  north  of  the  Thames,  and  under 
a  Provisional  Order  of  1913  it  was  also  given  powers  over  a  large  area 
in  Essex.  In  the  Essex  area  the  Company  had  been  compelled  to  limit 
its  operations  to  the  compulsory  area  by  making  an  arrangement  with 
a  private  firm  to  give  a  small  supply,  and  it  now  sought  permission  to 
erect  a  station  there  in  order  to  develop  that  area,  and  at  the  same  time 
to  assist  in  meeting  the  demand  in  the  company's  two  London  areas. 
An  arrangement  entered  into  with  the  City  of  London  Electric  Lighting 
Company  for  a  bulk  supply  was  to  have  been  commenced  this  year,  but 
owing  to  the  moulder's  strike  the  City  Company  had  been  unable  to 
obtain  the  necessary  plant.  The  agreement  was  for  5,000  kw.  in  the 
first  instance  and  10,000  kw.  ultimately,  but  no  supply  had  yet  been 
given,  and  there  seemed  little  probability  of  one  being  forthcoming  at 
all  In  these  circumstances  the  Company  had  been  compelled  to  order 
a  new  6,000  kw.  set  for  the  Wandsworth  power  house.  The  Company 
was  sorely  pressed  in  order  to  meet  their  statutory  obligations,  and  the 
6,000  kw.  set  at  Wandsworth  would  not  meet  the  demand  which  it 
would  be  called  uj^on  to  meet  to  an  increasing  extent  in  the  future.  The 
proposed  station  was  not  only  to  supply  the  Essex  area,  but  also  to 
assist  the  supply  in  the  London  areas.  For  the  site  about  90  acres  had  been 
acquired,  and  another  Company  intimately  connected  with  the  County 
of  London  Company  had  purchased  a  further  300  acres.  Under  the 
County  of  London  Company's  Act  of  1918,  which  extended  the  time  for 
the  purchase  of  land,  &c.,  under  the  Company's  Romford  Order,  it  was 
provided  that  no  claim  should  be  made  upon  the  London  County  Council, 
as  the  purchasing  authority,  beyond  the  capital  expenditure  on  the 
generating  plant,  with  interest  at  6  per  cent,  per  annum.  That  restric- 
tion still  applied,  and  if  the  Commissioners  gave  their  permission  to  the 
scheme  it  would  be  necessary  for  the  company  to  go  to  Parliament  to 
get  the  rate  of  interest  altered,  because  nobody  would  suggest  that  the 
money  could  be  raised  at  6  per  cent,  to-day.  As  to  the  suitability  of  the 
site  for  a  generating  station,  history  had  shown  it  to  be  an  ideal  one, 
for  it  had  been  selected  on  several  occasions  for  a  large  generating 
station  to  supply  London  as  a  whole,  and  the  London  County  Council, 
which  was  opposing  the  present  proposal,  had  itself  selected  the  same 
site.  The  company  would  give  any  electricity  authority  which  might 
be  formed  the  option  to  acquire  the  power  house  now  proposed.  The 
Company  expected  a  substantial  load  on  the  station  from  railways, 
because  the  area  was  bound  to  develop  enormously,  and  there  was  no 
doubt  that  tramways  or  motor  omnibuses  could  not  deal  adequately 
with  the  traffic.  The  objectors  all  seemed  to  suggest  that  such  a  large 
power  station  should  be  constructed  by  a  joint  electricity  authority,  but 
he  was  prepared  to  submit  the  plans  to  the  Commissioners  so  that  they 
could  arrange  for  the  station  being  constructed  in  such  a  manner  that 
extensions  could  be  made  to  meet  future  requirements. 
Progrkss  of  the  County  Company. 

Mr.  C.  P.  Sparks  (consulting  cngiiu-er,  and  eliief  engineer  to  the  County 
of  London  Coni])any  until  Dec,  1919)  said  that  both  the  London  stations 
of  the  Company  were  limited  in  outj)ut  by  condensing  water  facilities. 
Under  the  most  favourable  circumstances  tlic  maxinunn  output  at  the 
City-road  works  was  10,000  kw.  and  at  the  Wandsworthstation  20,000  kw,, 
or  a  total  of  30,000  kw.  A  new  (»,00()  kw.  generating  set  was  being 
erected  at  Wandsworth,  as  llie  ("ity  of  London  ("omj)any  had  been 
unable  to  get  the  necessary  plant  to  give  the  agreed  bulk  su])ply.  Deal- 
ing with  the  i)rogress  of  tlie  County  of  London  Company  from  1909  to 
1919,  he  said  there  had  been  a  gradual  increase  in  outjiut  up  to  tiie  war, 
and  then  tluMc  was  a  (lefinite  dro])  for  several  years.  Since  tiie  x^rmistice, 
however,  tlierc-  liad  been  a  veiy  grat  improvi-ment,  and  at  the  end  of  1919 
the  load  was  2().00()  liw.  I'^stimating  on  a  lower  rntr  of  growth  tlian 
this  he  calculated  that  the  Comiiahy  would  be  calleU  ipon  to  ])rovide 
a  further  10,000  kw.,  nuiking  40,(K)0  kw.  in  the  oxisting  London  area 
in  four  years  time,  but  even  this  took  no  account  of  inqiortant  business 
coming  along  in  the  way  of  bulk  sup])lies.  In  the  ])ast  the  Company 
had  been  hamjiered  on  several  ot'casions  because  it  had  not  sufficient 
])lant  to  enal)l(>  it  ev(Mi  to  negotiate  for  sueh  su])|)lies.  The  South  Lon- 
don Comjiany  and  the  Post  Ofliee  both  wanted  large  su]>i)lies,  but  they 
could  not  even  be  considered.  I'uder  tlu>  Uomford  Order  oidy  the 
rompulsory  area  liad  been  dealt  with,  and  that  with  the  a-s.sistaiu'c  of  a 
brewery  which  charged  an  accumulator  and  enabled  the  Company  to 
supply  from  80  kw.  to  100  kw.  In  1914  lie  estin\ated  the  requinunents 
in  the  Romford  area  at  8.500  kw.,  but  he  now  ))ut  tlie  immediate  denumd 
there  at  10,000  kw.  By  1924  he  estimated  a  total  load  of  THKOtMl  kw. 
in   the   London   and   Romford  areas.     The  new  station   was   u^^entl^ 


required  to  relieve  the  present  London  generating  stations,  because  the 
difficulty  of  running  the  older  London  stations  was  increasing  every  year, 
quite  apart  from  the  question  of  greater  efficiency  in  coal  consumption. 
At  City-road  some  of  the  plant  was  13  to  15  years  old,  and  turbo- 
alternators  built  in  1905  were  decidedly  aged.  At  Wandsworth  the 
oldest  plant  was  14  and  15   years    old,  and  in  another  four  years   he 

would  not  like  to  have  the  job  of  superintendent  at  these  stations.  The 
estimate  of  14,000  kw.  increase  in  the  London  area  in  the  next  four 
years  was  a  very  moderate  one,  because  the  Company  had  hardly 
scratched  the  surface  of  the  demand  there.  He  was  satisfied  that  it 
would  be  economical .  to  get  the  new  station  at  Barking  running  as 
soon  as  possible  and  shut  down  the  two  existing  stations  in  London. 
Certain  of  the  more  modern  plant  might  be  sold  in  reserve  for  some 
years  in  both  stations,  but  the  City -road  station  would  be  dismantled 
first  and  Wandsworth  run  for  a  little  longer. 
An  Historic  Site. 
In  cross-examination  by  Mr.  Tyldesley  Jones,  Mr.  Sparks  said  that 
tlie  first  section  of  the  generating  station  would  have  a  capacity  of 
200,000  kw.,  but  there  was  land  sufficient  for  extension  to  600,000  kw. 
hi  the  fiist  pUce  it  was  proposed  to  put  down  three  alternators  of  up- 
wards of  20,000  kw.  each.  The  site  was  the  same  as  that  scheduled  by 
the  Administrative  County  of  London  Power  Company,  which  was 
])romoted  by  Mr.  Merz  some  years  ago.  The  200,000  kw.  station  would 
eventually  contain  eight  units  of  about  25,000  kw.  each,  but  the  actual 
size  would  probably  be  between  30,000  and  33,000  kw.  each.  The  total 
cost  was  estimated  at  £4,500,000,  of  which  the  power  house  would  cost 
£2,678,000,  to  which  would  have  to  be  added  certain  charges  for  interest 
during  construction.  The  main  transmission  lines  were  estimated  at 
£507,000,  including  the  mains  to  link  up  with  the  Company's  existing 
power  houses  ;  the  transmission  and  distribution  system  in  the  Romford 
area  would  cost  £375,000  ;  and  interest  during  construction  at  10  per 
(^ent.  would  be  £404,000.  The  figures  for  the  main  transmission  lines 
included  sub-stations.  The  generating  current  would  be  stepped  up  to 
40,000  volts.  He  put  the  cost  of  transmission  at  £0-7  per  kw.  per  mile 
on  the  average,  but  a  great  deal  depended  upon  road  reinstatement  costs.  \ 
He  did  not  agree  that  it  was  practical  to  extend  the  Bankside  station  of 
the  City  of  London  Company  to  100,000  kw.  on  account  of  coal  storage 
difficulties.  The  present  capacity  of  Bankside  was  36,000  kw.,  and  the 
works  were  very  much  hemmed  in.  The  total  supply  area  under  the 
Romford  Order  was  about  130  square  miles.  He  would  not  advise  his 
Company  to  purchase  power  from  the  City  of  London  Company  as  a 
permanent  thing,  because  he  could  not  regard  such  a  supply  as  i-ehable. 
Moreover,  even  with  the  full  10,000  kw.  which  had  been  arranged  for, 
that  would  only  carry  his  Company  along  for  a  short  time. 

No  Prejudice  to  Future  Operations. 

Mr.  C.  H.  Merz,  Consulting  Engineer  to  the  Company  in  conjunction 
with  ]\Ir.  Sparks,  considered  the  estimates  of  growth  put  in  were  on  a 
most  conservative  basis.  It  would  take  one  j'ear  to  get  going  after  the 
consent  was  obtained,  two  years  of  active  construction  and  one  year  for 
tuning  up,  but  he  failed  to  see  that  the  construction  of  the  station  would 
in  any  way  prejudice  the  subsequent  operations  of  an  electricity  board, 
if  one  was  established ;  indeed,  it  should  facilitate  the.se  o2}erations. 
There  was  a  large  prospective  railway  demand,  and  it  was  necessary  to 
prepare  for  that.  He  did  not  anticipate  any  difficulty  in  getting  the 
necessary  capital  to  construct  the  Barking  station,  and  was  convinced 
that  a  load  of  50,000  kw.,  as  contemplated  in  1924.  would  give  sufficient 
revenue  to  provide  an  adequate  return  on  the  4i  millions  capital  and  the 
existing  two  millions  of  the  County  Company.  In  regard  t()  the  North- 
East  coast  i)ower  companies,  8  per  cent,  was  ^  aid  on  the  ordinary  shares 
with  a  capital  of  five  millions  sterling  and  a  load  of  112.000  kw.  He 
had  not  changed  his  mind  on  the  general  question  of  power  supply  in 
London  since  1905.  There  was  nothing  experimental  about  a  33.tXK)  kw. 
turbo-alternator  running  at  1,500  r.p.m.  A  20.(KX»  kw.  machine  running 
at  2,000  or  3,000  r.p.m.  was  a  much  more  difficult  problem. 
The  Alternatives. 

The  Chairman  said  that  if  the  Barking  station  weiv  not  erected  the 
Company  could  do  one  of  three  things  ;  buy  in  bulk,  extend  the  existing 
stations  "or  erect  a  station  on  some  other  site.  He  would  like  some 
comparison  of  the  cost  of  extending  in  the  existing  stations  with  small 
units  and  erecting  the  Barking  static. i. 

Mr.  Tvi.oesley  Jones  said  he  was  not  going  to  enter  into  a  discussion 
as  to  whether  r  generating  station  at  Barking  would  1k"  a  cheaper  way 
of  dealing  with  the  position  thftn  extending  the  Ixmdon  stations.  His 
ease  was  that  such  a  discussioi ■■  was  wholly  irrelevant  at  the  moment; 
then^  was  no  urgency  which  "tnade  it  necessary  for  them  to  do  anything 
to  jm'judice  the  enquiry  whi'h  would  take  place  by  the  Commissioners 
as  soon  ivs  i)ossible  after  Mhich  31,  1921.  at  which  equir>-  the  Commis- 
sionei-s  would  consider  tlie'aiva  for  London  electricity  .sujjply.  which  had  \ 
aln>ady  been  iMovisioni^l'V  drawn  up.  and  schemes  for  dcafing  with  that 
an-a.  That  aiva  wouM''undoubtedly  include  the  Barldng  district,  and 
to  give  permission  to  rt)''County  <'ompany  to  proceed  with  a  station  there 
would  be  to  i)irjudict  the  lai-ger  question  to  l)o  considered  next  year, 
for  his  clients  weiv  preparing  a  sclieme  for  submission  at  that  euquirj'. 

Sir  Haruv  Renwick  (Deputy  Chairman  and  Managing  Director  of 
the  County  of  London  Ciuuiiany).  gave  evidence  as  to  the  acquisition 
of  the  site  at  Harking  site,  and  said  the  only  desire  he  had  in  couung 
forwanl  now  wivs  to  bt-  able  to  supplj'  his  own  needs. 
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Position  of  the  Dkvelopment  Company. 

Mr.  Jones  put  it  that  the  Thames  Dcvelopmont  Company  was  owned 
by  tlio  County  of  London  Company,  so  that  any  profit  made  by  the 
Development  Company  out  of  the  land  sold  to  the  County  of  London 
Company  would  be  shared  by  the  County  Company,  yet  a  purchasing 
authority  would  have  to  pay  the  price  agreed  between  the  two  com- 
panies, which,  in  effect,  were  one. 

Sir  Harry  Renwick  refused  to  discuss  this  question,  and  said  that 
the  price  paid  was  on  an  independent  valuation  by  Sir  Alex.  Stenning. 
When  the  sanction  of  the  Commissioners  to  go  ahead  with  the  station 
was  obtained  there  would  be  no  difficulty  in  persuading  the  financial 
people  to  support  the  scheme.  The  biggest  financial  people  in  the 
country  were  prepared  to  back  the  scheme  as  it  had  been  put  forward. 

Mr.  Jones  referred  to  a  Conference  called  by  the  Electricity  Commis- 
sioners a  short  time  ago,  when  a  suggestion  was  made  that  all  electricity 
supply  authorities  in  London  should  come  together  and  endeavour  to 
prepare  a  scheme  for  dealing  with  the  electricity  supply  to  the  London 
district.  Since  then  an  offer  had  been  made  to  the  County  of  London 
Company  by  the  others  to  join  in  such  a  scheme,  but  the  County  Com- 
pany had  declined. 

Witness  said  he  never  declined  to  join  any  such  combination  o^ 
authorities,  but  he  had  never  been  invited.  Moreover,  if  he  thought 
that  the  London  County  Council  and  the  companies  had  a  really  con- 
structive programme,  he  would  join  them  at  once.  Unless  something  wa.s 
done  at  once  h-i  would  not  be  prepared  to  take  responsibility  for  working 
the  County  of  London  Company.  Unless  somebody  would  come  forward 
and  guarantee  him  100,000  kw.  to  carry  on  his  business  he  was  not 
prepared  to  continue  the  responsibility.  The  position  at  present  wa.s 
that  he  was  discouraging  business,  and  the  delays  were  making  his 
position  impossible.  The  liOndon  companies  had  been  obstructive  all 
along  the  line.  It  had  all  been  talk,  which  had  never  led  anywhere, 
and  he  was  sure  it  was  not  going  to  lead  anywhere  now. 

The  Chairman  said  the  Commissioners  desired  to  call  the  Chairman 
of  the  County  of  London  Company. 

Mr.  Lloyd  said  he  was  in  Birmingham,  but  he  would  be  wired  for,  but 
later  it  was  announced  that  Sir  Ernest  Hiley  was  no  longer  Chairman, 
and  the  matter  was  dropped. 

Sir  Harry  Ren^vtck,  answering  the  Chairman,  said  he  agreed  that 
he  might  get  a  temporary  supply  during  the  next  two  or  three  years  from 
the  City  Company,  but  he  wished  to  develop  along  i^roper  lines.  He  had 
asked  for  100,000  kw.  because  he  believed  the  estimates  of  his  engineers 
were  too  conservative  and  would  be  doubled  or  trebled  if  the  plant  were 
available  to  supply  the  power.  He  had  not  been  able  for  years  past  to 
deal  with  the  business  which  had  been  offered  him,  because  he  could  not 
see  the  possibility  of  supplying  it  whilst  he  was  baulked  in  developing 
Barking.  Moreover,  whatever  supplies  he  got  from  the  City  of  London 
Company  would  not  help  him  to  develop  the  large  area  in  Essex.  Croydon, 
Shoreditch  and  Barking  had  asked  him  for  supplies,  but  he  had  not  been 
able  to  give  them.  In  the  case  of  Croydon,  they  wanted  5,000  kw., 
whereas  he  was  only  able  to  give  1,00{)  kw.  Wimbledon  had  also  had 
to  be  refused,  and,  due  to  the  difficulties,  he  could  not  see  ahead.  If  he 
could  see  ahead  they  would  take  risks,  because  there  was  no  Company 
more  willing  to  take  a  business  risk  than  the  County  of  London  Company. 

The  Chairman  mentioned  that  the  units  consumed  per  head  of  popu- 
lation per  annum  in  the  Company's  area  were  only  39-2,  and  the  pro- 
jected increase  in  the  London  areas  of  14,000  kw.  in  four  years  would 
really  represent  a  very  small  amount. 

Sir  Harry  Renwick  repeated  that  he  considered  his  engineer's  esti- 
mates too  conservative.  He  regarded  the  possibilities  even  in  the  Lon- 
don area  as  unlimited.  There  was  a  large  quantity  of  land  available 
for  factories,  and  he  anticipated  an  enormous  industrial  development. 

Mr.  C.  H.  Merz  wa-  recalled  and  handed  in  the  estimate  asked  for  by 
the  Chairman  on  the  previous  day,  giving  a  comparison  of  the  cost  of 
extending  the  existing  stations  and  of  erecting  the  new  station  at  Barking. 
Assuming  that  it  was  physically  possible  to  instal  an  additional  36,000  kw. 
at  the  Citj'-road  and  Wandsworth  stations,  the  generating  plant  would 
cost  £1,080,000,  and  the  total  cost,  including  two  cables  to  supply 
Barking,  would  be  £2,269,000,  against  4|  million  sterling  for  the  Barking 
station.  In  operating  costs,  however,  there  would  be  a  saving  with  the 
Barking  scheme  of  £212,000  on  coal  consumption  by  the  year  1925,  a 
saving  of  £5,700  on  the  removal  of  ashes,  and  a  further  saving  of  £30,000 
in  operating  costs  compared  with  thti.extension  of  the  London  stations 
making  a  total  of  £248,000  in  favour  of  Barking.  Moreover,  the  capital 
spent  on  the  London  stations  would  only  have  a  useful  life  of  four  years, 
as  it  would  be  necessary  to  build  the  Barking  station  in  any  event,  and  he 
held  the  view  that  any  money  speiit  on  the  London  stations  would  only 
increase  the  financial  burden  of  the  undertaking.  Taking  into  account 
the  short  life  of  the  plant  installed  in  the  Lot  ion  works,  the  real  saving 
by  erecting  the  Barking  station  was  much  g  f  ter  than  he  had  shown, 
and  would  be  nearer  £500,000.  The  coal  cont  raption  of  the  Barking 
plant  he  estimated  at  1^  lb.  per  kw.-hour.  N.  . '  er  he  nor  Mr.  Sparks 
would  undertake  to  carry  out  the  programme  .i*^^emative  generation 
in  the  London  stations  owing  to  lack  of  conder  v^ater  facilities. 

The  case  for  the  Orros 

Mr.  Tyldesley  Jones,  opening  the  case 
that  he  was  in  a  most  unique  position,  f 
only  the  London  County  Council  (the  purchas 
London  companies  in  1931,  including  the  Coun. 
but  also  16  Metropolitan  boroughs  owning  elect 
county  boroughs  (Croydon,  East  and  West  Ha) 


the  opposition,  said 
le  represented  not 
authority  for  all  the 
f  London  Company), 
y  undertakings,  three 
five  borough  councils 


(Ealing,  Graveaend,  Hom.sey,  Kingston-on-Thames  and  Wimbledon), 
14  urban  districts  owning  electricity  undertakings,  and, nine  out  of  13 
companies  inttrcstcd.  All  those  people  offered  the  most  Btrenuoua 
opposition  to  consent  being  given  now  to  the  proposal  of  the  County 
Company  at  a  time  when  the  Commissioners  hsitl  asked  for  schemes  to 
deal  with  the  whole  area  on  comprehensive  lines.  It  was  now  proposed 
to  spend  4J  million  steriing  uyxtn  a  66,0^X)  kw.  station  which  could  not 
become  operative  for  four  years  after  they  had  got  permi.'-sion  to  go 
ahead,  and  by  that  time  the  County  of  London  Company  would  only 
have  fcven  years'  life  left  to  it.  The  proposal  was  one  of  almost  on- 
parallelled  magnitude  for  a  London  Company,  and  his  clients 
instructed  him  to  urge  most  strongly  that  the  Commissioners  .should  not 
consent  to  the  scheme  at  a  time  when  comprehensive  schemes  had  been 
asked  for  dealing  with  London  as  a  whole.  He  reminded  the  Com- 
missioners that  in  May  they  called  all  the  supply  authorities  in  the 
London  area  together  and  the  Chief  Commissioner  then  urged  them  to 
get  together  with  a  view  to  preparing  a  joint  scheme.  Practically  every- 
body, with  the  exception  of  the  County  of  London  Company,  acted  on 
that  advice,  and  a  Committee  of  Engineers  had  been  appointed,  con- 
sisting of  Sir  Alex.  Kennedy  and  Mr.  G.  W.  Partridge  (representing  the 
companies),  Mr.  J.  H.  Rider  (the  L.C.C.)  and  Mr.  C.  H.  Wordingham 
(the  local  authorities),  and  had  been  at  work  preparing  such  a  scheme 
for  presentation  to  the  Commissioners  on  March  31  next.  The  Com- 
missioners were  asked  to  sanction  a  scheme  which  involved  the  removal 
of  the  load  from  two  London  stations  to  a  station  at  Romford,  and  that 
necessarily  affected  the  whole  of  the  deliberations  of  that  technical  Com- 
mittee. It  had  been  said  that  no  harm  would  be  done  because  the 
County  Company  was  willing  to  be  put  under  an  obligation  to  sell  the 
station  to  a  joint  authority,  but  he  doubted  very  much  whether  a  con- 
dition of  that  kind  could  be  put  upon  the  company  in  an  Order  sanction- 
ing the  erection  of  the  Barking  station.  At5iny  rate  if  it  were  inserted 
it  was  doubtful  whether  it  would  have  any  force. 

The  Need  for  Co-operation. 

The  Chairman  said  the  Commissioners  were  con^•inced  that  it  would 
be  in  the  best  interests  of  London  as  a  whole  if  all  the  companies  and 
local  authorities  concerned  with  electricity  supply  were  to  pool  their 
resources  and  their  brains  in  an  endeavour  to  devise  a  comprehensive 
scheme.  Would  it  be  practical  to  suggest  that  all  the  technical  advisers, 
including  those  of  the  County  of  London  Company  were  to  meet,  and 
that  the  enquiry  should  be  adjourned  for  a  short  time  for  that  purpose  ? 

Mr.  Lloyd  said  he  did  not  think  it  would  be  much  use  adjourning  if 
the  opposition  held  to  the  view  that  on  no  account  must  the  Barking 
station  be  erected  as  soon  as  possible. 

Mr.  Jones  said  a  vast  amount  of  information  had  been  collected,  but 
it  was  too  eariy  to  say  whether  Barking  would  be  the  best  site  or  not. 

The  Chairman  said  that  the  Commissioners  were  satisfied  that  there 
was  a  shortage  of  power  in  London,  and  that  the  needs  of  London  must 
be  met  during  the  next  three  or  four  years.  He  did  not  wish  to  create 
a  delay  in  meeting  those  needs  by  refusing  sanction  to  a  scheme  such  as 
was  now  before  the  Commissioners  if  there  was  no  likelihood  of  an  alter- 
native scheme  being  brought  forward. 

Mr.  Jones  assured  the  Commissionere  that  those  for  whom  he  appeared 
recognised  to  the  full  the  serious  need  for  improving  the  electricity  supply 
of  London,  but  the  proposal  before  them  did  not  pretend  to  deal  with  the 
position  during  the  next  three  or  four  years.  It  was  only  m  192o  that  it 
was  hoped  to  have  the  Barking  station  working,  and  therefore  the  needs 
of  London  meanwhile  wou'd  have  to  be  met  in  some  other  way.  There- 
fore, to  hold  back  consent  to  the  erection  of  the  proposed  station  at 
Barking  until  the  comprehensive  scheme  had  been  presented  could  m  no 
way  prejudice  the  position  of  the  future  supply  after  1925. 

The  Chairman  again  appealed  to  the  parties  to  meet  and  discuss  the 
position  with  a  view  to  coming  to  an  understanding,  but  after  a  short 
consultation  among  the  parties,  it  was  found  that  they  could  not  agree. 

The  Chairman  then  said  the  Commissioners  would  desire  to  have  very 
clear  proof  by  the  opposition  that  the  gro\s-ing  needs  of  the  County  of 
London  Companv  could  be  met  in  some  other  way  than  that  proposed 
by  the  Companvl  The  Commissioners  were  not  going  to  adopt  a  policy 
of  sterilisation  or  undue  delay.  There  had  been  too  much  delay  in  the 
London  problem  already. 

The  Daoenham  Station. 
Mr  Jones  said  4ie  was  not  going  to  put  forward  now  a  scheme  for 
deaUn^  with  the  whole  of  London.  That  would  come  before  the  Com- 
missioners in  March  next.  It  was  material  to  bear  in  mind,  in  relation 
to  the  question  of  the  time  when  this  power  station  could  be  brought 
into  operation,  that  the  Company  could  not  connect  it  with  its  London 
area  without  the  consent  of  the  Minister  of  Transport  Wfore  whom 
opposition  could  be  heai-d.  The  normal  developments  of  electric  power 
in  London  would  have  to  be  dealt  with  in  a  temporary-  manner  untU 
iq-U  which  was  the  date  upon  which  the  County  Company  anticipated 
aettin<-  their  Barking  power  station  into  operation.  That  difficulty, 
however,  was  one  which  was  common  to  aU  London  supplv  authorities, 
and  so  far  as  the  Countv  Company  were  concerned,  they  already  had  a 
contract  for  10.000  kw.  with  the  City  of  London  Company,  and  on  the 
south  side  of  the  Thames  then^  was  the  South  -^^^^f  Pf  *^.^^TL^! 
Companv.  with  its  Lewisham  station,  which  had  a  capacity  of  _0,tW  kw  , 
but  a  load  of  onlv  8,500  kw.  That  showed  that  the  i^^^^^'^f),  f ""f  « 
between  now  and  1924  could  be  met  in  a  temporary-  manner.  ^f-^^*^'  ^T' 
of  extensions  were  now  in  hand  in  London,  and  he  repeated  that  the 
Commissioners  should  not  deal  with  the  prospective  future  demands  o 
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London  without  taking  the  whole  question  of  the  area  and  the  proper 
sites  for  the  power  stations  into  consideration.  The  whole  intention 
of  the  1919  Act  was  that  there  should  be  generation  on  a  large  scale  in 
large  districts,  and  that  an  end  should  be  imt  to  the  jjarochial  system, 
which  had  resulted  in  the  present  state  of  affairs.  The  Commissioners 
themselves  had  already  called  for  schemes,  and  practically  the  whole  of  the 
undertakers  in  the  area  which  had  already  been  provisionally  scheduled 
had  come  together  and  were  busy  preparing  a  scheme  on  comprehensive 
lines,  and  in  those  circumstances  individual  schemes  should  not  be  con- 
sidered as  far  as  the  ercetion  of  new  jjower  stations  was  concerned.  The 
County  of  London  Company's  scheme  should  be  considered  from  two 
points  of  view  ;  was  it  one  that  had  been  suggested  merely  for  the  needs 
( f  the  County  of  London  Company  alone,  in  which  case  it  partook  of 
the  parochial  nature  to  which  he  referred,  and  should  be  refused  on  that 
ground,  or  had  it  an  ulterior  motive,  as  being  a  first  instalment  of  the 
comprehensive  scheme  which  the  Commissioners  were  to  sit  and  enquire 
into  in  March  next  year  ?  In  the  latter  case,  again,  it  should  be  re- 
fused, because  it  meant  that  the  big  problem  would  be  pre-judged,  to 
the  disadvantage  of  those  who  had  taken  the  advice  of  the  Commis- 
sioners and  joined  forces  in  order  to  jjroduce  a  comprehensive  scheme. 
Already  West  Ham  and  some  other  authorities  had  joined  in  a  scheme 
for  the  erection  of  a  large  power  station  at  Dagenham.  All  the  plans 
had  been  prepared,  but,  in  deference  to  a  request  by  the  Commissioners, 
an  application  to  erect  that  power  station  had  been  postponed.  If  a 
large  comprehensive  scheme  could  be  sanctioned  by  the  Commissioners 
as  soon  as  possible  after  March  next  year  it  would  be  possible  for  the 
joint  electricity  authority  to  have  its  jjower  station  in  operation  in  192.'), 
at  the  same  time  as  the  County  of  London  Company  anticipated  the 
station  now  proposed  would  be  ready. 

In  reply  to  the  Chairman,  who  doubted  this,  Mr.  Jones  said  that  under 
Sec.  18  of  the  Act  of  1919»the  Minister  of  Transport  himself  could  take 
action,  and  by  the  time  the  electricity  authority  was  formed  the  scheme 
which  his  engineers  were  now  prei^aring  would  be  so  far  forward  that 
there  would  be  a  strong  case  for  the  Minister  of  Transport  to  take  action 
under  that  section.  Finally,  Mr.  Jones  asked,  on  the  assumption  that 
the  Commissioners  did  grant  the  Order  that  the  capacity  of  the  power 
station  should  be  limited  strictly  to  the  requirements  of  the  Ctounty  of 
London  Comj^any,  and  that  nothing  should  be  sanctioned  which  would 
in  any  way  prejudice  or  take  away  the  rights  of  those  who  were  now 
engaged  upon  the  large  scheme  referred  to. 

The  Chairman  assured  Mr.  .lones  that  in  any  application  of  that  nature 
they  would  limit  the  extent  of  the  station  and  would  also  require  to  seeplans. 

Power  Shortage  Univer.sal. 

Mr.  J.  H.  Rider,  Consulting  Engineer,  said  that  the  scheme  now  being 
prepared  was  on  the  basis  that  the  County  of  London  Company  would 
be  included  in  the  area  of  any  electricity  supply  authority  which  might 
be  formed  after  consideration  of  the  schemes  in  March  next.  The  pro- 
blem of  shortage  of  power  supply  in  London  was  universal  at  present, 
and  evidence  of  that  was  in  the  number  of  applications  which  had  been 
made  to  the  Commissioners  by  existing  undertakers  to  extend  their 
plant.  Figures  which  liad  been  collectecl  showed  that,  compared  with 
15  years  ago,  when  the  Barking  site  was  first  suggested  as  suitable  for 
a  power  station,  the  total  capital  charges  on  such  a  power  station  had 
increased  by  nine  times,  and,  although  in  1907  it  was  possible  to  generate 
current  at  Barking  and  deliver  it  in  London  at  a  price  lower  than  the 
average  works  costs  of  the  then  existing  undertakers,  the  position  was 
different  to-day.  Although  he  did  not  suggest  that  it  would  not  be 
possible  to  do  the  same  thing  now,  yet  the  altered  circumstances  brought 
about  by  the  war  demanded  careful  consideratitm  before  such  a  scheme 
as  the  present  was  sanctioned  or  started  u])on.  Although  a  large  addi- 
tion to  the  existing  electric  power  su])ply  faciUties  in  London  was^  needed 
at  as  early  a  date  as  possible,  he  was  emjjhatically  of  ojjinion  that  no 
new  power  station  should  be  sanctioned  in  the  area  until  the  Commis- 
sioners had  held  their  inquiry  in  Mrrch  next. 

In  cross-examination,  Mr.  Rider  said  that  at  ])resent  200,000  kw.  of 
new  plant  had  been  autlioiised  and  were  o-  ord(>r,  and  although  about 
50,000  kw.  would  replace  old  ])lant,  there  were  many  possibilities  for  the 
('ounty  of  London  Comi)any  to  obtain  a  supply  to  help  them  along  until 
the  joint  scheme  was  decided  upon. 

Transmission  Costs. 
^  Mr.  C.  H.  WoRDiNGHAM  (for  38  local  authorities  in  the  London  and 
Creater  London  areas)  said  the  question  of  site  was  a  very  imjjortant  one, 
having  regard  to  the  increased  cost  of  laying  mains.  "The  cost  of  the 
transmission  mains  was  about  £1  per  kw.  per  mile,  so  that  an  error  of  a 
mil(>  in  the  location  of  the  power  house  in  relation  to  the  centix-  of  gravity 
(  f  tli(>  load  n.eant  a  loss  of  £500.000.  Ii  was  not  rA  all  certain,  either, 
that  one  power  station  wcuild  be  suflicient  to  meet  *'i>e  needs  of  London, 
and  tlnM-e  was  evideiu-e  that  other  ])eople  thought  the  same  because  a 
(•onipany  with  which  the  County  of  London  Comiianv  was  assc  ciiUed 
jjroposed  to  erect  a  iiower  station  at  Krith.  West  Ham  could  give  a 
.sui)ply,  beeniise  it  iiad  a  capacity  of  27,900  kw.  and  a  nuvxinnun  demand 
in  1919  of  1 1,450  kw.  ;  Stejmcy  had  n  maximum  demand  of  lO.SOO  kw. 
and  a  jjlant  ca])aci1y  of  Ki.OOO  kw.  with  10.(K)0  kw.  on  onler.  Shoirditch. 
had  a  maximum  demand  of  (i.4-10  kw..  a  i)lant  capacity  of  8.000  kw  and 
5.000  kw.  on  order. 

The  CnAiiniAN  said  that  nevertheless  important  busine.ss  could  not 
be  taken  on  in  some  parts  of  London,  and  there  was  a  recent  ca,si>  of  a 
'.5,000  kw.  chemical  works  load  on  the  boiks  of  ij,,.  Thiunes.  which  liad 
had  to  be  ivfused. 

Mr.  WoHi)FN<;iiAM  conteiuled  that  the  Commissioneix  would  be  fully 
j\istifie(i  in  jwstponing  a  decision  in  re^anl  to  the  ni)])lication  until  nft<'r 
the  joint  scl».ine  had  been  prcsenled. 


Sir  Alex.  Kennedy  ^aid  he  had  no  hesitation  in  saying  that  if  a  Joint 
Electricity  Authority  was  created  in  1922  a  new  power  station  could  be 
in  operation  in  three  years.  Even  if  it  were  a  question  of  a  delay  of  a  year, 
that  would  be  better  than  giving  consent  to  a  scheme  such  as  was' now 
proposed  which  would  only  stand  in  the  way  of  the  proper  preparation 
of  a  full  scheme. 

The  Chairman  said  the  Commissioners  thought  it  desirable  that  the 
Chairman  or  somebody  connected  with  the  Conference  of  local  autho- 
rities and  companies  should  give  evidence  because  thev  were  particularly 
desirous  of  being  given  some  assurance  that  such  a  joint  scheme  as  had 
been  mentioned  would  be  put  forward  in  March.  They  could  not  go  on 
the  supposition  that  the  jjarties  to  the  Conference  would  agree  and  then 
find  in  March,  having  refused  consent  to  the  Barking  station,  that  no 
com2:)rehensive  scheme  was  foithcoming. 

Sir  Alex.  Kennedy  expressed  the  view  that  there  wa.s  room  in  the 
existing  stations  for  plant  to  carry  on  until  1925,  by  which  time  a  new 
large  power  station  would  undoubtedly  be  required  for  London. 

In  cross-examination,  he  said  that  he  believed  he  was  almost  the  only 
engineer  who  had  not  sworn  by  Barking,  and  although  he  had  not  turned 
Barking  down  it  might  be  taken  that  the  Conference  would  submit  to 
the  Commissioners  in  March  a  proposal  for  another  site  which  he  and  his 
colleagues  regarded  as  distinctlyjireferable ;  that  site  was  west  of  Barking 
and  would  be  sufficient  to  accommodate  400,000  kw.  eventually.  Nego- 
tiations were  in  progress  with  regard  to  acquiring  the  site.  He  was  not 
sure  that  it  would  be  wise  to  start  building  a  capital  station  to-morrow, 
if  it  were  possible,  because  the  extensions  which  the  Commissioners  had 
by  force  majeure,  been  compelled  to  sanction  in  the  existing  stations 
would  carrj'  the  undertakings  along  for  several  years. 

Mr.  Geo.  H.  Hume,  Chairman  of  the  Electricity  Committee  of  the 
London  County  Council,  said  that  the  companies  and  local  authorities 
were  working  in  the  greatest  harmony,  and  had  left  the  preparation  of 
the  tecluiical  part  of  the  scheme  to  the  Committee  of  engineers  referred 
to.  The  financial  and  administrative  aspects  of  the  scheme  were  being 
worked  out,  and  it  was  the  intention  to  agree  as  far  as  possible  and  bring 
the  contentious  matters  before  the  Commissioners  for  decision.  In  the 
unfortunate  event  that  the  parties  could  not  agree  on  a  scheme,  it  wa-s 
the  determinatjpn  of  the  L.C.C.  to  bring  a  complete  scheme  forward  on 
its  own  account,  because  the  Council  considered  it  was  its  duty  to  do  so 
in  view  of  the  terms  of  the  Electricity  Supply  Act  of  1919, 

Mr.  Duncan  Watson,  Chairman  of  the  Conference  of  local  authorities 
and  engineers  which  was  preparing  the  scheme,  said  the  utmost  harmony 
jjrevailed,  and  there  was  a  real  hojje  that  a  comprehensive  scheme  would 
be  submitted  next  year.  He  did  not  anticipate  any  substantial  diffi- 
culty in  financing  such  a  scheme  on  account  of  the  large  amount  of 
money  which  the  local  authorities  and  companies  had  already  invested 
in  the  business.  The  Conference  would  welcome  the  co-operation  of  the 
County  of  London  Company  in  the  matter. 

On  Saturday,  Mr.  H.  Lloyd,  K.C.  summed  uj)  the  case  on  behalf  of  the 
County  of  London  Company  .  He  was  content  that  the  Commissioners 
should  ])roteet  the  opposition  in  their  own  way,  provided  they  did  not 
prevent  his  Company  from  raising  monej% 

In  answer  to  the  Chairman,  he  said  that  the  Company  had  agreed b> 
sell  to  the  larger  undertaking,  and  the  consent  of  the  Commissioners  could 
be  granted  upon  that  assumption.  Supposing  hereafter  the  Company 
said  that  they  would  not  sell,  what  would  be  the  effect  ?  (Mr.  Tvldesi.ev 
Jones  :  "  None.")  Supposing  his  learned  friend  were  right.  Would 
not  the  Joint  Electricity  Authority  sto  to  Parliament  and  say  it  was  a 
disgusting  public  fraud  ?  In  such  circumstances  he  ventured  to  think 
that  a  Government  Bill  woiild  be  passed  in  a  verA-  short  space  of  time 
providing  for  compulsory  purchase. 

Re])lying  to  further  questions  by  the  Chairman.  Mr  Lloyd  >aid  that  if 
consent  were  given  the  Company  could  not  proceed  with  the  raising  of 
the  capital  until  after  the  Company's  1918  Act  had  been  amended  to  pro 
vide  for  a  higher  rate  of  interest  payable  out  of  capital  during  corstniction . 


We  learn  from  the  Annual  Report  of  Lloyd's  Register  of  Shipping 
that  the  number  of  vessels  classed  at  the  end  of  the  year  ended  .June  30 
wa.s  9,587  with  a  total  tonnage  of  more  than  2o.0O0.(XW  tons  gross,  of 
which  5.421  vessels,  vn\\\  a  tonnage  of  11.885.931.  were  British.  Classes 
were  assigned  to  1,319  vessels  of  4,253.523  tons  during  the  year,  of  which 
594  vessels  of  1,39L808  tons  were  built  in  the  United  Kingdom  and 
480  vessels  of  1,930.705  tons  in  the  United  States.  During  the  year 
426  newly  classed  ships  (1.995.788  tons)  were  fitted  for  burning  oil  fuel. 
against  211  vessels  of  I.l93.fi50  tons  during  the  previous  year.  A  veiy 
large  luimhcr  of  steamers  which  had  jireviously  burned  coal  have  also 
come  inider  the  survey  of  the  Society's  surveyors  both  in  the  United 
Kingdom  and  abroad,  with  a  view  to  being  converted  to  burn  oil  fuel. 
Of  the  worid's  total  tonnage  of  100  tons  and  upwards  7(i  ])er  cent,  of  the 
vessels  use  coal  a.s  fuel.  l()-3  j^er  cent,  are  fitted  to  use  oil  as  fuel  for 
boilers  and  1-7  per  cent,  use  oil  in  internal  combustion  engines,  6  per 
cent,  having  sail  ]iowcr  only.  The  figtires  for  the  previous  year  were 
82.  10-5.  1-5  and  (>  jier  cent,  resjx'ctively. 

The  Ciunniittee  have  recently  approved  amended  rules  for  electric 
fittings  on  lnvird  vessels.  The  Society's  chief  surveyors  were  members  of 
the  '■  Shi))  Electrical  Equipment  Committee"  of  the  Institution  of 
Electrical  Engineei-s.  wliich  dealt  with  the  recent  revision  of  that  Institu- 
tion's nMiuiirments  for  the  electrical  equipment  of  shi]xs,  and  the  Society's 
amiMided  lult-s  arc  in  acconlance  \\\\\\  the  latest  requirements  of  the 
institution.  The  Chief  Ship  S\irvcy(.r  i.-  a  member  o{  the  Standing 
Sub-Committee  ap])ointc(l  Ity  tlie  l.E.E.  to  consider  questions  of  inter- 
pretation of  the  rul(>s  draw^l  n\\  by  their  "  Shij)  Electrical  Equipment 
Committee. ' 
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Electric     Pow^cr     Engineers' 
Association. 

On  Saturday  last  the  Southern  Division  of  the  Electrical  Power 
Engineers'  Association  entertained  the  members  of  the  National 
Executive  Council  at  their  second  annual  dinner.  This  was  held 
at  the  Holhorn  Restaurant,  London,  IVlr.  W.  J.  Jeffery  (chairman  of 
the  London  Division)  being  in  the  chair. 

Mr.  A.  H.  Ai.LKN,  in  projtosing  the  toast  of  "  The  E.P.E.A.,"  gave  a 
short  sketch  of  the  devoloj)nient  of  the  Association  in  its  attempt  to 
imj)rove  the  salaries  and  j)rospccts  of  power  station  engineers.  The 
Association  grow  so  rapiflly  tliat  wlien  a  rival  association  was  about  to 
be  formed  with  the  Institution  of  Electrical  Engineers  at  its  back  the 
E.P.E.A.  was  able  to  show  that  it  already  covered  the  ground,  and  was 
recognised  by  the  Institution  as  the  representative  Association.  He 
reflected  the  sentiments  of  the  technical  press  generally  when  he  said  it 
considered  the  raising  of  electrical  power  engineers'  salaries  was  a  most 
commendable  object,  and  that  it  hoped  to  see  them  put  on  a  proper  basis, 
and  would  do  its  best  to  sujjport  that  object. 

Mr.  J.  H.  Parker  (President  of  the  Association)  in  reply  said  the 
Association  oworl  mucli  to  the  help  of  the  electrical  press,  which  had  faith 
in  the  Association  when  it  was  an  unknown  quantity.  The  Association 
had  faced  a  tough  proposition  recently,  and  was  always  in  a  cleft  stick 
between  the  employers  and  the  manual  workers.  Strikes  could  not  be 
tolerated,  except  as  a  last  resource.  For  two  years  the  Association, 
therefore,  had  contended  that  strikes,  before  conciliatory  methods  had 
been  tried  to  the  last  limit,  were  unjustifiable  in  the  public  interest.  In 
the  past  they  had  been  up  against  the  workers'  unions,  who  believed  that 
they  were  an  employers'  organisation.  And  it  had  been  found  that 
employers  in  the  East  End  were  also  against  them  because  they  broke 
strikes.  They  had  attempted  for  two  years  to  induce  the  manual  workers' 
unions  to  try  peaceable  methods,  and  this  was  the  first  time  in  two  years 
they  had  consented.  The  Association  could  not  throw  the  E.T.U. 
over  when,  for  the  first  time  in  their  existence,  they  showed  a  liking  for 
peaceable  principles  ;  but  equally  they  could  not  allow  the  members 
of  the  Association  to  be  placed  in  the  awkward  predicament  of  coming 
out  on  a  strike  at  a  moment's  notice  when  the  other  people  gave  a  week's 
notice.  One  crime  of  the  E.P.E.A.  was  that  they  did  not  drive  the 
workmen  into  the  arms  of  the  Bolshevik  party,  and  another,  according 
to  the  correspondence  in  the  Press,  was  that  they  had  put  into  the  minds 
of  those  innocent  lambs,  the  E.T.U.,  the  idea  of  extending  the  trouble 
to  the  whole  industry.  As  a  fact,  the  Associatitm  told  the  E.T.U.  they 
would  not  fight  them  if  they  adopted  constitutional  methods,  and  the 
E.T.U.  gave  way  to  the  Association's  conditions.  They  agreed  that 
seven  days'  notice  was  reasonable.  If  the  Association  had  gone  in  and 
broken  that  strike,  and  said  nothing  about  it,  they  would  have  helped 
employers  who  were  not  treating  them  fairly.  Only  72  out  of  500  had 
agreed  to  pay  their  schedule.  They  would  have  used  the  Association  to 
break  the  E.T.U.  in  Sejitcmber,  and  then  used  the  E.T.U.  in  October  to 
break  the  Association.  The  only  force  that  had  stood  between  the 
electric  supply  industry  and  anarchy  in  that  industry  had  been  the 
E.P.E.A.  Sir  Robert  Home  had  promised  that,  as  far  as  he  was  able, 
he  would  see  that  their  wages  schedule  was  treated  properly,  and  the 
Electricity  Commissioners  were  asking  whether  the  electricity  under- 
takings were  paying  their  staffs  the  schedule  rates.  There  were  other 
troubles  ahead,  but  so  far  they  had  emerged  from  every  trouble  stronger 
and  better,  because  the  Executive  had  always  determined  to  do  the 
straight  thing  for  the  members,  the  employei-s  and  the  other  unions. 

In  the  course  of  the  evening,  Mr.  Parker,  on  behalf  of  members  through- 
out the  United  Kingdom,  presented  to  Mr.  A.  Lunn  (the  first  President 
of  the  Association)  a  silver  tea  service,  accompanied  by  a  gold  bracelet 
watch  for  Mrs.  Lunn,  and  a  silver  knife,  fork  and  spoon  for  Master  Lunn. 


Electricity    in    Mines. 

Part  I.  of  the  Annual  Report  of  the  Chief  Inspector  of  Mines  for  1919, 
which  contains  the  divisional  statistics  and  reports,  has  been  issued. 
The  total  output  of  coal  was  229,743,128  tons,  against  227,714,579  in 
1918,  but  the  number  of  persons  employed  under  and  above  ground 
increased  from  1,008,867  to  1,191,313.  "  It  is  satisfactory  to  record 
that  there  was  an  appreciable  decrease  in  the  number  of  deaths,  the 
gross  total  being  1,118  (against  1,401  in  1918),  of  which  nine  were  due 
to  electrical  accidents.  There  was  also  a  decrease  in  the  total  number 
of  accidents,  and  there  was  no  fatality  in  connection  with  the  use  of 
electrical  plant  in  metalliferous  mines  or  quarries.  These  figures  indicate 
better  management,  and  a  stricter  observance  of  rules  by  the  workmen. 

Electrical  and  Other  Coal  Cutters. 
In  the  report  on  the  Scotland  Division  by  Mr.  H.  Walker,  it  is  stated 
that  there  was  an  increase  of  108  in  the  number  of  coal-cutting  machines 
at  work,  and  of  177,364  tons  in  the  quantity  of  mineral  obtained  \f\,' 
them  compared  with  the  figures  for  1918.  The  total  quantity  of  mineral 
cut  by  mechanical  coal-cutters  was  10,379,495  tons,  of  which  9,507,912 
tons  were  got  by  machines  driven  by  electricity  and  871,583  tons  by 
machines  driven  by  compressed  air.  In  1919  there  were  353  more 
electrically  driven  coal-cutters  at  work  than  in  1913.  and  40  fewer 
driven  by  compressed  air.  The  niMiiber  of  mechanical  conveyors  in 
operation  at  the  working  face  dui-ing  the  year  was  105,  compared  with 
125  in  1913.  There  are  9,230  electri*  safety  lamps  in  use.  Electricity 
was  used  at  356  mines  during  the  year,  and  tl»e  total  hoi-se-power  in  use 


on  the  surface  was  42,241  and  underground  157,1.35  h.p.  Electrical 
plant  was  also  user!  in  10  metalliferous  mines,  the  total  hon^e-power 
being  1,191  (449  ir.p.  underground,  and  742  h.p.  on  the  surface). 

In  Mr.  J.  Pv.  U'ilson's  report  on  the  Xokthekn  Dmsiox,  it  is  stated 
that  economics  are  anticipated  from  one  or  two  large  schemes  of  elec- 
trification, which  are  being  held  up  for  want  of  material.  The  use  of 
coal-cutting  machines  has  made  some  headway  during  the  last  five 
years,  and  probably  would  have  made  more  profrress  if  the  machines 
themselves,  and  more  particularly  the  air  compressors  for  generatinjr 
the  power,  had  been  available.  During  1914,  3,.574,312  tons  of  coal 
(6-8  ,jer  cent,  of  the  total  output)  were  obtained  by  the  uj-f  of  702  coal- 
cutting  machines  ;  in  1919,  the  quantity  had  increased  to  4,3W),593 
tons  (10  per  cent.),  and  the  number  of  machines  had  gone  up  to  1,02.5. 
The  air  machines  advanced  from  .546  in  1914  to  8.54  in  1919,  but  elec- 
trically-driven machines  advanced  only  from  1.56  to  171.  The  horse- 
j)ower  of  the  motors  increased  from  79,422  in  1913  to  122,051  in  1919, 
together  with  117,474  on  the  surface.  There  are  14,0WJ  electric  safety 
lamps  in  use.  Electricity  is  also  employed  in  21  metalliferous  mines, 
representing  a  total  of  3,675  h.p. 

In  the  York  and  North  Midland  Di\xsio>-,  Mr.  Thw.  H.  Mottram 
reports  that  the  quantity  of  coal  obtained  by  coal-cutting  machines  wa- 
6,979,454  tons.  The  coal-cutting  machines  employed  numbered  880, 
made  up  of  269  disc.  1 10  bar,  334  chain,  162  jjercu-ssive,  5  rotary  heading. 
Electricity  is  used  in  245  mines,  the  total  horse-pfjwer  being  189,289. 
There  are  87,237  electric  safety  lamps  in  the  district.  Electricity  is  also 
employed  in  9  metalliferous  mines,  the  horse-power  being  .588. 

In  the  Lancashire,  N.  Wales  and  Ireland  Division,  the  quantity  of 
coal  obtained  by  electric  coal-cutting  machines  was  2,780,092  tons,of  which 
2,456,794  tons  were  got  with  machines  worked  by  compressed  air,  and 
323,298  tons  by  electrical  coal  cutters.  There  were  737  machines  worked 
by  compressed  air  and  58  worked  by  electricity,  the  total  horse-power 
of  the  latter  being  56,428.  There  are  only  4,899  electric  safety  lamps. 
In  17  metalliferous  mines  in  N.  Wales  electric  motors  of  3,466  H.P.  are 
employed. 

The  quantities  of  mineral  obtained  by  coal-cutting  machines  in  the 
Midland  and  Southern  Division  were  :  Coal,  2,243,389  tons  ;  fire- 
clay, 800  tons  ;  and  ironstone,  401,475  tons.  The  coal-cutting  machines 
employed  numbered  411,  comprising  39  di.sc,  26  bar,  206  chaun,  136 
percussive,  four  rotary  heading.  The  gross  horse-power  of  all  electric 
motors  was  76,845  and  there  are  only  3,497  electric  safety  lamps  in  use. 

In  the  South  Wales  Division  78,859  electric  safety  lamps  are  em- 
ployed, and  electricity  is  used  for  coal  cutting,  pumping,  haulage.  &c., 
in  334  mines,  the  aggregate  horse-power  being  267.464. 


Higgs  Induction    Motors. 

Messrs.  Higgs  Brothers  have  recently  placed  on  the  market  a  line  of 
induction  motors  fitted  with  both  squirrel-cage  and  wound  rotors.  The 
illustration  shows  the  wound  rotor  machine.  The  terminals  are  fitted 
in  the  feet  on  a  specially  insulated  terminal  bar.  op  the  same  principle 
as  their  standard  direct -current  motors.  In  regard  to  the  method  of 
ventilating  the  machine,  the  centrifugal  fan  is  larger  in  diameter  than 
the  stator  coils  and  draws  the  air  through  the  perforated  openings  on 
one  side  of  the  machine  through  the  stator  coils,  rotor  coils  and  rotor 
core,  and  exhausts  on  the  other  side  of  the  machine.     They  are  fitted 


Wound  Rotor  >.'otor. 

with  ball  bearmgs,  and  they  are  built  throughout  to  the  existing 
British  standai-d  specification  for  electrical  machinery,  and  the  range 
manufactured  is  from  j  h.p.  to  70  h.p.  Each  machine  is  provided  with 
a  box  containing  spaivs  that  may  be  required  for  the  motor,  including 
bearing  grease,  spare  bruslies,  lubricstoi-s.  running  instruction?,  &c. 
The  slip-rmg  gear  is  of  the  short-circiLt-i'ii  and  brush-lifting  pattern. 
Two  rings  ai-e  fitted  on  a  vertical  hub  whick  revolves  with  the  shaft,  the 
third  phase  being  earthed.  The  short-circuicing  switch  actuates  through 
the  centre  of  the  shaft  and  on  the  extension  of  the  slip  rings.  The 
brusl-.  moving  parallel  with  the  switch  considerably  simplifies  the  con- 
struction of  this  gear.  Both  operations  are  performed  by  moving  a 
lever  about  1 20  deg.  The  operation  is  very  definite  in  action.  A  tapped 
hole  suitable  for  conduit  is  provided  in  the  slip-ring  cover  for  the  cables. 
The  squirifl-cage  rotor  was  illustrated  in  a  recent  issue. 
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Gominercial     Topics. 

Electricity  Supply  in  Victoria. 

Sir  John  Monash  has  been  appointed  chairman  of  the  Electricity 
Commission  in  Victoria.  The  work  of  the  Commission  will  include 
the  administration  of  the  Electric  Light  and  Power  Act,  the  co-ordi- 
nation of  electricity  supply,  the  utilisation  of  the  Morwell  brown  coal, 
and  the  development  of  water  power.  The  Commission  is  about  to 
invite  tenders  for  three  turbo-generator  sets  of  25,000  kw.  each  for 
Morwell,  at  an  estimated  cost  of  £500,000.  A  similar  sum  will  be  ex- 
pended on  e.h.t.  switchgear  and  transformers.  For  the  first  section 
of  the  scheme  12  boilers,  costing  approximately  £400,000,  and  cables 
costing  £350,000,  will  be  required.  British  manufacturers  should  be 
vigilant,  and  see  that  they  secure  some  of  these  contracts,  though  prob- 
ably the  condensing  plant  and  other  items  will  be  manufactured  locally. 
*         *         *         * 

The  Future  of  Wages  and  Prices. 

In  view  of  the  present  serious  industrial  situation,  the  valuable  state- 
ment on  the  "  Future  of  Wages  and  Prices,"  by  the  Federation  of  British 
Industries,  deserves  careful  consideration.  Though  it  contains  nothing 
but  a  reiteration  of  well-known  economic  principles,  the  statement 
is  so  clear  that  we  think  an  abstract  of  it  is  worth  reproduction.  It  is 
pointed  out  that  the  most  conspicuous  economic  changes  brought  about 
by  the  war  were  (1)  an  extreme  shortage  of  capital ;  (2)  the  withdrawal 
of  a  considerable  portion  of  the  labour  force  from  the  production  of  peace 
time  commodities,  resulting  in  a  large  reduction  of  supplies  ;  and  (3) 
owing  to  the  financial  methods  of  the  Government,  by  artificially  increas- 
ing the  supply  of  money,  this  growing  scarcity  of  commodities  was 
accompanied  by  a  continuous  increase  in  the  bujdng  capacity  of  the 
public.  Since  the  war  the  shortage  of  supplies  has  continued,  owing  to 
causes  resulting  from  the  war,  including  reduced  efficiency  of  plant 
through  lack  of  repairs  during  the  war,  the  reduced  efficiency  of  labour 
owing  to  reaction  against  war  conditions,  and  the  general  reduction  of 
working  hours.  At  the  same  time,  the  methods  of  Government  finance 
and  the  continued  heavy  Government  expenditure,  have  made  it  im- 
possible to  reduce  the  supply  of  money.  Since  the  general  level  of  prices 
depends  on  the  relation  between  the  total  buying  capacity  of  the  com- 
munity and  the  supply  of  commodities  available,  the  events  referred  to 
above  have  caused  a  continuous  rise  in  prices. 

Dealing  with  the  question  whether  these  advances  in  wages  are  likely 
to  be  permanent,  the  Federation  point  out  that,  so  long  as  the  purchasing 
power  of  the  public  retains  its  present  volume  relatively  to  the  amount 
of  goods  and  services  available,  the  cost  of  living  cannot  fail.  Either 
the  supply  of  goods  and  servises  must  be  increased  without  any  corres- 
])()nding  netadditions  to  credit  or  currency,  or  else  the  purchasing  power 
in  the  hands  of  the  public  must  be  reduced.  Therefore  all  attemj^ts  to 
reduce  permanently  the  cost  of  living  by  artificially  keeping  down  the 
prices  of  certain  commodities  by  Government  subsidies,  or  otherwise, 
are  bound  to  fail.  The  artificial  reduction  in  prices  not  only  serves  to 
kee])  the  consumption  of  the  subsidised  commodities  at  an  uneconomicallj^ 
high  level,  but  it  also  liberates  additional  purchasing  power  for 
other  commodities  and  enhances  their  jjrices. 

TiiK  Importance  of  Increasino  Outpwt  and  Real  Value  of  Wages. 

In  existing  circumstances,  therefore,  the  only  effective  means  by  which 
prices  can  be  reduced  and  the  real  wages  of  labour  improved  is  by  working 
the  existing  instruments  of  production  at  their  maximum  pressure,  and  so 
increasing  as  rapidly  as  possible  the  mass  of  commodities  to  be  bought. 
Any  att(!mpt  by  the  workers  to  imjjrove  their  conditions  by  ca'canny 
and  similar  methods  not  only  fails  in  its  object,  but,  by  causing  a  rise  in 
prices,  actually  reduces  the  purchasing  ])ower  of  their  ])resont  wages. 
An  increase  in  money  wages  may  temporarily  alter  this  state  of  affaii-s, 
but  it  cannot  affect  the  final  result. 

Division  of  Profits  and  Industuv. 

It  is  ])ointod  out  that  if  the  purchasing  power  which  is  now  in  the 
hands  of  capitalists  were  handed  over  to  la'  tar,  oxcei)ting  that  portion 
wliicli  is  devoted  to  i)ersonal  expenditure,  it  would  jiroduce  no  niat(>rial 
alteration  in  the  position.  The  principal  dillerence  between  the  jiny- 
ments  made  to  capital  and  those  made  to  labour  lies  in  the  respective 
uses  to  which  they  are  put.  Payments  to  capital  are  devoted  to  the  pro- 
duction of  new  industrial  instruments  which  will  be  used  to  produce  the 
futur(>  reciuirements  of  the  world — i.e.,  devoted  to  providing  factories, 
niachinery,  railways,  &c.  The  wages  of  labour  are  expended  ])rincipnlly 
in  satisfying  present  needs  and  requirements..  I'he  transfer  to  labour  of 
capital's  share  would,  therefore,  only  result  in  its  being  diverted  from 
the  production  of  factories,  plant,  railways.  &c.,  anu  devoted  to  the  pur- 
chase of  food  and  clothing,  and  the  change  would  ;.'timately  make  the 
position  very  much  worse.  As  a  nation  we  are  ver>  onsiderably  poorer 
than  we  were  in  1914,  and  the  working  classes  eaunot  expect  any  imme- 
diate improvement  in  their  standard  of  living  :  they  have,  indeed,  some 
reason  to  fear  the  reduction  of  it.  The  only  way  in  which  the  position 
can  be  ivstored,  and  the  fresh  caiiital  wliiCh  the  worid  needs  can  be 
obtained,  is  by  working  to  their  nuvxinunn  cai)acity  the  few  instruments 
which  the  war  has  left  us.  In  conclusion,  il  is  iiointed  out  that  "  the  ])ricr 
of  labour  has  raised  costs  of  productiim  to  such  an  eiionnows  figure  th.-tt 
industries  can  only  afford  to  sell  their  goods  at  i)rices  which  the  jiublic 
decline  to  i)ay.  Moreover,  the  profits  of  itulustry  aiv  cariying  a  deadly 
burden  of  taxation.  The  State  is  ivlying  ;>n  protit  to  provide  the  money 
needed  to  meet  current  national  expendi  uiv  ;  but  the  ivquisite  luofits 
are  no  liVnger  being  made  in  iuany  ind\istries,  and,  in  fact,  if  means  for 
decreasing  th?  pi-esent  cost  of  production  are  not  foimd  immediately, 
we  shall  se3  the  disappearance  of  even  that  minimum  return  which  is 
necessary  to  enable  these  industries  to  be  carried  on  at  all."' 


Electricity  Supply. 

West  Bromwich  Council  has  authorised  the  borrowing  of  £36,000  for 
the  erection  of  a  cooling  tower,  the  extension  of  mains,  &c. 

The  electricity  Commissioners  have  sanctioned  the  borrowing  by 
Burnley  Council  of  £20,000  for  the  extension  of  electricity  mains. 

Electric  motors  and  fittings  in  connection  with  four  new  turbine 
pumps  are  being  installed  at  the  Riddrie  pumping  station  of  the  Glasgow 
Corporation  Water  Department. 

At  Lytham  Council  meeting  last  week  it  was  stated  that  scores  of 
people  had  left  the  district  because  they  could  not  have  electric  light. 
The  Council  has  been  discussing  the  provision  of  electricity  for  many 
years. 

As  the  result  of  a  recent  conference  of  representatives  of  local 
thorities  and  companies  in  Kent  owning  electricity  works,  the  County 
Council,  the  S.E.  &  Chatham  Railway  Company,  &c.,  a  committee  has 
been  formed  to  consider  and  report  upon  the  question. 

Walsall  Corporation  decided  this  week  to  apply  to  the 
Electricity  Commissioners,  for  sanction  to  borrow  a  further  sum 
of  £10,000  for  house  services  and  also  that  a  contract  be  entered  into 
with  the  Brush  Electr  cal  Engineering  Company  for  supplying  and 
erecting  at  the  Birchills  station  a  5,000-kw.  turbo-alternator  and  access- 
ories for  £46,670,  subject  to  variation  in  prices  of  labour  and  materials. 

The  extensions  of  the  Accrington  electricity  works  are  progressing 
satisfactorily.  The  turbo-generator  will  be  on  test  the  first  week  in 
December,  the  boilers  are  in  course  of  erection,  and  the  department  anti- 
cipate that  the  new  plant  will  be  supplying  energy  early  in  the  new  j-ear. 
The  ban  on  overtime  is  having  a  detrimental  effect  upon  the  work,  and 
an  effort  is  being  made  to  arrange  some  way  out  of  the  difficulty. 

Electric  power  is  now  used  in  the  Kilmours  Boot  Factory  of  Messrs. 
Kellie  &  Company.  Energy  is  supplied  by  Kilmarnock  Corporation  at 
11,000  volts,  and  is  reduced  to  the  usual  voltage  for  power  lighting  by  a 
transformer  on  the  premises.  Eleven  motors  have  been  installed  and 
the  steam  boilers  are  only  used  for  heating  purposes,  with  the  result 
that  there  has  been  a  big  reduction  in*coal  bill. 

Wolverhampton  Corporation  propose  to  give  a  supply  of  electric 
current  to  172  houses  upon  the  Birches  Barn  estate,  and  to  provide  for 
the  street  lighting,  for  which  a  cable  3,050  yds.  long,  and  costing  £2,955, 
is  to  be  laid.  It  is  also  proposed  to  spend  £1,750  in  order  to  give  a 
supply  of  current  to  the  Corporation  sewage  works,  and  to  lay  an  e.h.t. 
cable  to  a  large  works  in  Monmore  Green. 

The  Asylum  Committee  of  Derby  County  Council  contemplate  an 
outlay  of  £60,000  or  £70,000  on  electric  lighting,  heating  and  hot 
water  installations  at  Mickleover  Asylum,  but  before  any  actual  ex 
penditure  is  incurred,  the  matter  will  be  reported  upon  further.  The 
Committee  has  been  granted  a  vote  of  £5,000,  so  that,  in  the  event  of 
the  work  being  eventually  approved,  a  commencement  can  be  made 
during  the  current  financial  half-year. 

The  official  inauguration  of  the  Linton  Locks  hydro-electric  works  of 
the  York  Corporation  took  place  on  the  6th  inst.,  when  a  foundation 
concrete  block  was  moulded  of  the  new  power  station  bj^  ex-Ald.  Mej-er, 
late  chairman  of  the  Electricity  Committee.  Three  water  turbines  are 
to  be  installed,  capable  of  producing  1,000  kw.,  whieh  will  be  generated 
at  a  voltage  of  6,600  and  transmitted  to  the  City,  where  it  will  be  con- 
verted to  the  normal  voltage  for  lighting  and  power.  The  estimated 
cost  is  £63,000,  and  a  saving  of  4,000  tons  of  coal  a  year  is  expected. 

Last  week  Morecambe  Corporation  were  recommended  by  the  Electric 
Light  Committee  to  charge  a  flat  rate  of  8d.  per  unit  for  electric  current, 
but  Councillor  Wilson  moved  that  the  Minute  be  deleted,  pointing  out 
that  no  other  authority  in  the  Kingdom  cha-gcd  a  uniform  price  for  power 
and  lighting.  If  Morecambe  attempted  to  do  it  they  would  l>ecotne  the 
laughing  stock  of  the  country.  In  reply,  Aid.  Brown  said  the  electricity 
works  had  been  losing  from  £1,700  to  £1,800  per  year  for  some  time,  and 
he  failed  to  see  why  picture  houses  should  have  electricity  at  half  price. 
The  amendment  was,  however,  carried. 

The  comprehensive  exhibition  of  iiohtino,  heating  and  cooking 
apparatis  and  of  electrical  labour  saving  devices  for  the  home  and  office, 
which  is  being  '.eld  this  week  at  the  Civenock  Town  Hall,  is  one  of  the 
fii-st  local  exhibitions  following  the  war  to  be  organised  on  anything  like 
a  big  scale.  Th"  Corporation  electricity  department  and  the  burgh 
electrical  engin' er  (Mr.  F.  H.  Whysall)  have  organised  the  exhibition, 
and  Mr.  Cednc  F.  White  is  responsible  for  the  arrangements,  which 
include  lecturettes  by  electrical  experts,  practical  demonstrations  of 
cooking  and  heating,  &c.  For  illumination  purposes  there  are  2,000 
lamps,  and  as  the  show  is  exciting  considerable  interest  the  department 
should  benefit  considerably  by  its  enterprise. 

A  conference  of  electric  supply  authoritie.s  in  Carnarvonshire, 
Merionkthshirf.  and  Anglesey  was  held  in  Carnarvon,  last  week,  in 
order  to  consider  their  position  under  the  proposed  North  Wales  elec- 
tricity district.  After  a  discussion  of  various  matters,  the  conference 
resolved  that,  while  approving  of  the  area  defined  by  the  Electricity 
Commissioners  as  most  conducive  to  the  efficiency  and  economy  of  the 
sui>ply  of  electricity  and  to  the  convenience  of  administration,  the  three 
counties  had  the  fii-st  claim  on  the  natural  water-power  resources 
existent  thcn>in,  ami  for  that  reason  any  scheme  to  be  approved  by  the 
Commissioners  should  ]irovide  for  a  delegation  of  the  powers  of  the 
Joint  Electricity  Authorities  to  a  committee  representative  of  the  local 
authorities  aiul  electricity  users  in  the  three  counties. 

The    Special    Committee    of   Sheffikld    Corporatvn    on    electricity 
charges  has  issued  an  interim  report,  in  which  it  is  stated  that  the 
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members  are  satiBfied  that  a  substantial  increase  in  the  revenue  of  the 
Electricity  Department  is  necessary  in  order  to  meet  the  increased  ex- 
penditure, the  debt  charges  and  the  necessary  appropriations  to  renewals 
and  special  expenditure  fund  and  other  appropriations.  Various  sug 
gestions  have  been  made  as  to  the  method  by  which  this  revenue  should 
be  raised,  and  before  making  any  definite  recommendations  of  a  per- 
manent character  the  Committee  desire  to  go  more  fully  into  the  whole 
question.  They  arc  of  opinion,  however,  that  immediate  provision 
should  be  made  for  securing  some  increased  revenue,  and  they  recom- 
mend that,  as  from  the  readings  for  Sept.,  1920,  the  total  increase  on  the 
base  charges  should  be  as  follows  :  On  all  units  charged  at  over  2d.  per 
unit,  50  per  cent.,  instead  of  40  per  cent.  ;  on  all  units  charged  at  2d.  or 
under,  150  per  cent.,  instead  of  105  per  cent.  ;  on  all  units  charged  to 
tramways  and  motors  department,  75  per  cent.,  instead  of  50  per  cent. 

As  from  January  I  next,  the  Stalybiudoe,  HynE,  Moss'ley  and 
DuKiNFiELD  tramways  and  Electricity  Board  have  decided  that  the 
following  increased  charges  for  electricity  will  be  made  : — Lighting,  7d. 
per  unit,  less  2A  per  cent.;  mill  and  factory  lighting,  5d. ;  heating,  2Jd. 
per  unit ;  theatre  and  cinema  tariff,  plus  id.  per  unit ;  power  not  ex- 
ceeding 50  units  per  quarter,  7d.,  less  2i  per  cent.;  exceeding  50  units, 
plus  0-85d.  per  unit  net  on  pre-war  rates. 

For  the  purpose  of  laying  electric  supply  mains  Blackburn  Corpora- 
tion has  decided  to  a])ply  for  sanction  to  borrow  a  sum  of  £50,000. 

The  Electrical  Commissioners  have  informed  Blackburn  Council  that 
they  have  postponed  consideration  of  the  question  of  laying  a  main  trans- 
mission line  between  Blackburn  and  Preston  until  the  submission  of 
a  scheme  for  the  reorganisation  of  clectrioity  supply  in  the  Mid-Lanca- 
shire district.  Nelson  Council  are  objecting  to  the  inclusion  of  Nelson 
and  district  in  the  proposed  distri<;t  on  the  ground  that  the  sujDply  could 
be  more  and  efficiently  controlled  by  an  authority  in  N.E.  Lancashire. 

At  Blackburn  Council  meeting  last  week  the  Mayor  said  Blackburn 
had  the  honour  of  constructing  the  first  large  electricity  station,  and  it 
would  be  finished  early  next  year.  Arrangements  had  been  made  to 
supply  the  neighbouring  districts  of  Great  Harwood,  Wilpsheir,  Rishton 
and  Darwen.  There  was  an  increasing  demand  for  electricity  for  in- 
dustrial purposes,  particularly  in  connection  with  the  cotton  trade.  The 
use  of  electricity  in  several  of  the  spinning  mills  wasMikely  to  extend. 
There  was  a  tendency  to  substitute  ring  spindles  for  the  mules,  and  for 
that  purpose  larger  power  was  needed.  Electricity  would  undoubtedly 
play  a  more  important  part  in' cotton  than  it  had  ever  done  before,  par- 
t  icularly  in  the  spinning  section. 

The  Barnstaple  Electricity  Department  is  in  a  serious  position  owing 
to  the  lack  of  generating  plant  to  meet  the  increasing  demands  for  power. 
At  the  Council  me»ting  last  week  an  outline  was  given  of  the  steps  taken 
i  nee  December  last  with  res])ect  to  plant,  and  the  adoption  of  Mr. 
Highfield's  scheme,  which  was  estimated  to  cost  about  £40,000.  Some 
time  ago  the  Council  instructed  the  electrical  engineer  (Mr.  Hadfield) 
to  report  at  once  as  to  obtaining  temporarj'  additional  plant,  and  to 
convene  a  further  conference  of  power  users  and  large  consumers,  with  a 
view  to  asking  for  guarantees  or  deposits  arising  out  of  the  proposed 
capital  expenditure,  and  arranging  for  a  modification  in  the  demand  for 
current  between  4  and  G  p.m.  At  this  conference  certain  consumers 
offered  to  give  reasonable  guarantees,  and  both  employers  and  representa- 
tives of  labour  spoke  strongly  against  any  curtailment  in  working  hours 
or  supply  of  current.  After  some  negotiations,  Mr.  Hadfield  was  able 
to  obtain  secondhand  plant  (a  500-kw.  set)  at  £4,145,  and  the  Electricity 
Commissioners  intimated  they  would  allow  a  loan  for  ten  years  for  its 
purchase,  but  they  were  not  sympathetic  to  the  proposal  to  hire  plant. 
The  Council  then  authorised  Mr.  Hadfield  to  purchase  the  plant,  and  when 
it  is  installed  the  electricity  department  will  be  able  net  only  to  supply 
the  present  consumers,  but  connect  up  those  waiting. 

Electric   Traction. 

Ilford  Council,  who  have  been  authorised  to  borrow  £8,500  for 
electric  vehicles,  are  recommended  by  the  Works  Committee  to  purchase 
a  .3J  ton  Orwell  electric  lony  from  Messi-s.  Ransomes,  Sims  &  Jefferies, 
at  £1,690.  Six  2-ton  electric  wagons  have  already  been  delivered  by  the 
firm  and  are  working  satisfactorily. 

Wolverhampton  Tramways  Committee  recommend  the  Council  to 
accept  tenders  for  the  supply  of  material  for  the  proposed  conversion 
of  the  tramways  to  the  overhead  system.  The  amount  of  the  contract 
is  over  £40,000,  and  sanction  is  being  sought  for  borrowing  £46,279, 
the  estimated  total  cost  of  the  conversion 

The  City  of  London  Coroner  (Dr.  Waldo)  recently  referred  to  the  great 
value  of  electric  ambulances  in  the  London  area,  and  suggested  t  hat 
the  time  was  opportune  for  the  City  to  instal  a  lung  motor  in  connection 
with  its  two  electric  ambulances,  so  that  it  would  be  ready  at  hand  in 
case  of  call  to  those  recovered  from  the  Thames. 

An  unusual  and  somewhat  startling  accident  occurred  on  an  Ashton- 
under-Lyne  tramcar  on  Sunday.  As  the  vehicle  was  proceeding  along 
Katherine-street  part  of  the  ironwork  underneath  the  car  collapsed, 
bringing  it  to  a  dead  stop.  Some  passengers  were  shaken,  and  the 
driver  (Walter  Hardy)  was  flung  over  the  front  of  the  car,  suffering  in- 
juries to  his  head. 

Correspondence  has  passed  between  the  Treasury  and  the  London 
County  Council  on  the  provision  to  be  made  for  Tramway  Renewals. 
The  Treasury  refuse  to  admit  as  a  general  principle  that  any  part  of  the 
cost  of  renewals  should  be  charged  against  capital,  but  they  recognise 
that  the  position  this  year  is  exceptional,  and  in  the  circumstances  thev 
are  ready  to  assent,  for  the  years  1919-20  and  1920-21,  to  half  the  cos"t 
of  renewals  being  charged  against  capital  and  treated  as  repayable 
within  12  years. 


Imperial  and  Forei;*n  Notes. 

It  is  proposed  to  establish  electricity  supply  worlcs  at  Dcbbo  (N.S.W.). 

Narrabri  (N.S.W.)  Council  is  considering  the  provision  of  electricity 
supply  in  the  town. 

Ripon  (Victoria)  Shire  Coancil  has  applied  for  an  order  in  council 
authorising  the  council  to  supply  efectricity  in  Beaufort. 

The  Stawell  (N.S.W.)  has  decided  to  retain  the  right  of  electric 
supply  within  the  area,  and  Mr.  T.  W.  Bridges  has  been  retained  to 
advise  on  the  subject. 

The  new  South  Wales  Public  Works  Department  is  considering  the 
preliminaries  of  a  scheme  for  supplying  the  Kiama  and  GERRiNOoyo 
(25  and  30  miles  distant,  respectively)  with  electricity  from  the  power 
house  at  Port  Kembla. 

West  Maitland  (N.S.W.)  Council  has  completed  negotiations  with  the 
Commonwealth  Bank  for  a  loan  of  £15,00^)  for  the  pro\-ision  of  electricity 
supply,  the  current  being  supplied  in  bulk  by  the  Railway  Commissioners. 
The  council  has  accepted  tenders  for  the  distributing  network,  street 
lamps,  &c. 

A  rejjort  on  an  electric  supply  scheme  for  the  municipalities  of  Ko- 
GARAH,  Beverley,  Rochdale,  and  HuRTS\^LLE  (suburbs  of  .Sydney)  has 
been  prepared  by  Mr.  H.  J.  Hoggan.  The  scheme  has  been  approved  br 
Rochdale  Council. 

Under  the  agreement  for  the  transfer  of  the  undertakings  of  the  North 
Melbourne  Electric  Tramway  and  Lighting  Company  to  Melbourne 
and  EssENDEN  Councils  Esscnden  will  have  control  of  the  tramway 
sj^stem  and  power  house,  and  Melbourne  City  Council  preserves  its  light- 
ing and  power  interests  in  the  Essenden  and  Kensington  districts. 

Tenders  have  been  accepted  by  the  Postal  Department  for  the  con- 
struction of  a  new  automatic  t-;lephone  exchange  at  Collfngwood 
(Victoria)  at  a  cost  of  about  £123,000.  It  is  the  intention  of  the  Post- 
master-General shortly  to  submit  to  the  Public  Works  Committee  pro- 
posal.': for  the  establishment  of  three  other  automatic  exchanges. 

The  N.S.W.  division  of  the  Wireless  Institute  has  been  informed 
by  the  director  of  radio  services  attached  to  the  Navy  department  that 
it  has  been  decided  not  to  issue  licences  for  the  general  and  promiscuous 
transmission  of  wireless  signals,  but  where  such  transmission  is  necessary 
to  aid  scientific  development,  special  permission  can  be  obtained. 

The  New  South  Wales  Railway  Commissioners  recently  installed  a 
the  port  of  Newcastle  (N.S.W.)  six  15-ton  electric  crane^.  designetl  by 
Mr  Percy  Allen,  chief  engineer  of  the  Public  Works  Department  at 
Newcastle.  The  cranes  have  a  reach  of  39  ft.  from  the  front  of  the  wharf, 
and  the  high  speed  at  which  they  travel  enables  a  ship  to  be  coaled  in 
10  to  12  hours  instead  of  about  60,  as  formerly. 

The  Victorian  State  Premier  recently  stated  that  the  Victorian 
Electricity  Commissioners'  investigations  into  the  possibility  of  using 
the  water  power  of  the  Kiewa  Rh'er  were  now  nearly  complete,  and  a 
transmission  line  route  from  Kiewa  to  Melbourne  was  being  surveyed. 
An  alternative  transmission  route  through  settled  areas  running  parallel 
with  the  railway  line  would  also  receive  full  consideration. 

The  annual  report  of  Mr.  AUbut,  city  electrical  engineer,  on  the  New- 
castle (N.S.W.)  Council's  electricity' system,  which  takes  current  in 
bulk  from  the  Railway  Commissioners,  states  that  the  year  1919  closeil 
with  a  net  surplus  of  £3,084,  after  meeting  interest,  loans  repayments, 
depreciation,  &c.  Revenue  was  £36,583.  against  £32,583  for  1918,  and 
expenditure  was  £27,865  compared  with  £21,663.  There  were  795  con- 
sumers, against  410. 

BuLLT  (N.S.W.)  Shire  Council  has  been  invited  by  the  adjoining  shire 
of  Sutherland  to  consider  a  proposition  to  take  electric  current  from  the 
Metropolitan  colliery,  which  is  near  the  border  between  the  two  shires. 
It  is  proposed  to  offer  the  company  2d.  per  unit  at  the  colliery  for  2tX>.(XH) 
units  per  annum.  Camden  andCAMPBELLTOwN  Councils  in  the  same 
district  are  considering  a  scheme  for  a  central  power-house  to  be  erected 
half-way  between  the  two  towns. 


It  is  reported  that  the  output  of  the  Dutch  electric  supk-y  st.\tioxs 
this  year  will  exceed  that  of  1919  by  50  yter  cent.,  but  development  is 
being  delayed  by  the  difficult)  of  obtaining  generating  plant  and  cables. 

In  a  Paper  by  Mr.  Gerard  de  Geer.  mining  engineer,  read  at  the  engineer- 
ing fair,  which"  was  opened  at  Gavle.  Sweden,  on  the  23rd  ult..  he  dealt 
wiUi  the  influence  of  electric  steel  processes  on  the  position  of  the 
Swedish  iron  and  steel  trade  in  the  markets  of  the  world.  During  the 
war  a  strong  impetus  was  imparted  to  the  development  of  processes  for 
the  production  of  electric  steel  owing  to  the  enormous  demand  for  steel 
of  high  quality,  and  the  question  was  whether  the  great  increase  in  the 
output  of  electric  steel  i+sted  on  a  permanent  basis  or  whether  it  was  only 
a  war-time  phenomenon.  He  thought  it  could  be  established  that  the 
electric  method  ^xt  ^tf  did  not  afford  any  guarantee  of  high  quality,  as 
the  process  was  extremelv  sensible  to  experienced  and  skillful  manage- 
ment The  solid  foundation  for  Swedish  quality  was  represented  by 
charcoal  pig  iron,  and  the  Swedes  could  not  regard  electric  steel  processes 
as  a  weapon  exclusivelv  in  the  hands  of  their  foreign  competitors.  Owing 
to  their  sensibilitv  to  "skilful  manacement,  electrical  methods  might  be 
easilv  adopted  bv  Swedish  manufacturers.  As  to  the  economic  side  of 
the  question,  he  "thought  that  the  present  prices  for  fuel  would  have  to 
fall  considerably  before  equaUtv  in  the  working  expenses  prevailed 
between,  for  instance,  open  hearth  and  electric  steel.  There  were  no 
obstacles  in  the  way  of  the  general  "  electrification  "  of  the  steel  pro- 
duction in  Sweden. 
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Miscellaneons. 

The  death  is  announcod,  at  the  age  of  So  years,  of  Mr.  Geo.  Tangye. 
a  member  of  the  famous  family  of  Birinincham  engineers.  Mr.  George 
Tangye  was  chiefly  identifie<l  with  the  business  side oiF  Tangye  Bros.,  Ltd. 

The  death  is  announced  of  Prof.  S.  Sheldon,  professor  of  physics  and 
engineering  at  the  Polytechnic  Institute.  Brooklyn.  Prof.  Sheldon 
was  the  author  of  some  works  on  electrical  engineering  and  wa.s  President 
of  the  American  Institute  of  Electrical  Engineers  in  190G. 

A  Hotel,  Restavkant,  and  Catering  exhibition  is  to  be  held  at  the 
Agricultural  Hall  from  October  30  to  November  5.  This  exhibition 
should  aflord  nianufa(turei>!  of  electric  cooking  ai)])aratus,  &c..  an 
excellent  ()j)])ortunity  for  inijuessing  the  general  jniblic  of  the  atlvantagcs 
to  be  gained  hy  the  use  of  electricity  for  cooking,  and  we  hope  to  see 
that  manufacturers  have  not  been  idle  in  this  direction. 

In  the  recent  Martlesham  Heath  Aeroplane  Competition  four  out  of 
the  five  prizes  were  won  by  aeroj)lanes  whose  engines  were  fitted  with 
B.  T.-H.  M.AONETO.s.  There  was  no  fii>t  prize  awardetl  in  the  large 
aeroplane  ela,ss,  but  the  second  prize  was  won  by  a  Handley-Page  with 
Napier  "  Lion  "  engine.  In  tlie  small  aero])lane  cla.ss  the  Westland  six- 
seatcr  with  Naj)ier  '"  Lion  "  engine  won  the  fi  rst  prize  :  the  Sopwitli 
"Antelope  "  with  Wolscley  Hispano  "  \'i])er  "  engine,  the  sectmd  prize  ; 
and  the  Austin  "  Ke.strel  "  with  Beardniore  engine,  the  third  prize. 

In  connection  with  the  recent  tiire.vtenei)  E.T.U.  strike,  the 
District  Electricity  Industrial  Council  for  the  W.  ^lidlands  area  has 
passed  unanimously,  on  the  motion  of  the  chairman  (emi)loyci-s"  side), 
secondecl  on  the  trade  imion  side,  the  f  11  wing  resolution  :  '"  That  in 
view  of  the  recent  threat  to  wirhdraw  labour  from  th  electric  supply 
undertakings  arising  out  of  an  extraneous  labour  dispute.  thisUistrict 
Industrial  Council  is  strongly  of  oi)inion  that  it  should  first  be  given  an 
opportunity  by  the  ])arties  concerned  to  consider  before  action  is  taken 
any  mattei-s  affecting  the  relations  between  employers  and  employees." 
Major  General  Sir  F.  H.  Sykes,  C.B.E.,  K.C.B..  C.M.G..  Controller  of  Civil 
Aviation,  in  his  address  on  Monday  before  the  .Air  Conference,  impressed 
upon  aviation  transiiort  firms  the  great  im])ortancc.  in  the  interests  of 
safety  and  regularity,  of  every  commercial  machine  being  equijiped 
with  wii-eless.  and  quoted  as  an  instance  of  the  utility  rf  such  an  equip- 
ment the  recent  case  in  which  an  aeroj)lane  with  10  ])assengei-s  aboard 
was  able  to  ask  from  the  air  for  landing  lights  when  forced  to  land  at 
St.  Inglevert  after  dark.  In  this  connection  it  is  useful  to  know  that 
nine  of  the  aeroplanes  engaged  in  commercial  services  between  England 
and  the  Continent  have  been  c(iuip[)C(l  with  the  Marconi  wireless  tele- 
])hone  and  that  othei-s  are  being  similarly  fitted. 

By  a  combination  of  wirs  and  wireless,  it  is  now  possible  to  speak 
from  an  aero])lanc  to  an  office  in  London  via  Croydon,  and  vice  versa. 
Sir  Frederick  also  stated  that  wireless  stations  have  been  opened  at  the 
civil  aerodromes  at  Castle  Bromwich,  Didsbury  and  Renfrew,  and  the 
number  would  be  increa-sed  a,s  the  need  arose. 

Owing  to  the  co.sT  of  carle  drtms  being  now  three  or  four  times 
what  it  was  before  the  war.  the  nuMnbers  of  the  Cable  JIakers  Association 
have  been  comjielled  to  reconsider  the  arrangements  hitherto  in  force 
OS  to  the  suj)j)ly  and  loan  of  drums  for  the  delivery  of  cables.  From  the 
Ist  inst.  (mwards,  members  of  the  Association  will  adojit  the  following 
practice  : — The  jiriccs  (|uoted  for  cables  will  include  the  loan  of  a  drum 
or  drums  with  lagging  wheiv  necessary  for  three  nu)nths,  the  ]U!rcha.scr 
accepting  responsibility  for  their  return  carriage  j)ai(l.  to  the  ntaker's 
works,  and  for  any  loss  or  danuxge  sustained  by  them  in  respect  of  these 
drums.  After  the  expiration  of  three  months,  rental  will  le  charged  in 
accordance  with  a  schedule  which  will  also  give  the  prices  at  which  the 
<lrums  may  be  j)urchascd.  subject  to  the  deduction  of  any  rental  already 
]!aid  for  them. 

The  Birmingham  section  of  the  Briti.sh  Indvstrie.s  Fair  (1921)  is 
again  being  organised  by  a  joint  council  of  the  Birmingham  Corporation 
aiul  the  Chamber  of  Commerce,  and  air- ■■ly  the  s])ace  for  next  year's 
Fair  at  Ca-stle  Bromwich  is  being  booked  very  rapidly.  The  general 
manager  (Mr.  Charles  Stanley)  is  exi)ericn''iiig  no  difficulty  in  getting 
exhibitors  to  take  space.  The  dis])lay  is  being  held  a.s  an  integral  part 
of  the  London  and  Glasgow  Fairs,  the  latter  of  which  will,  however, 
overlap  London  and  Birmingham  by  a  week.  Practically,  the  arrange- 
ments are  the  same  as  for  the  1!120  Fair,  and  at  Birmingham  will  be 
toinul  bvassfoundry.  hand  tools  aiul  tools  f<ir  use  on  machiiu-ry.  cooking 
and  heating  stoves,  nu'chanical  rubber  goods,  tubes  and  fittings  of  copix-r. 
lend,  brass,  steel,  &c.,  non-ferrous  metals  and  alloys,  ornamental  metal- 
w«uk,  scales  and  nu>asuring  appliaiues.  hard'vare,  maihine  belting, 
motor  cyties  and  ears,  varnishes.  &e.  The  j)ii.i'joters  of  the  fair  have 
secured  the  u.se  of  the  aerodrome  at  (^astle  Br<  mwich,  using  the  first 
thn-e  permanent  buildings,  and  there  will  be  a  long  covered  corridor 
connecting  the  tii-st  two  buildings.  Infornuvtion  as  to  sjiace  available. 
&e..  can  be  obtained  from  the  General  Manager.  9'),  New-streot,  Bir- 
mingham, to  whom  early  application  should  be  made. 

Personal  and   Appointments. 

St.  Anues  Co\nuil  has  apjiointed  .Mr.  II.  W.  l.aing  manager  of  Black- 
pool. St.  Annes  and  Lythani  tramways  a-x  fnun  NovenduM- 1  when  the  line 
iH'comes  the  pn>jH'rty  of  the  Council.  Mr.  I^ing  is  the  pn>scnt  manager 
of  the  company. 

.\cconling  to  the  "  Manchester  Guardian. ""  Hcrr  Walter  Rathenau. 
of  the  .A.E.t;..  was  j>itMiibited.  (uulcrthe  .Vliins  .\.t  .>{  1919.  from  landing 
in  England  in  order  to  attend  the  threedav  Intornntional  Conference 
on  Trade  which  wa-<  belit  m  Loudon  this  w«><>k. 


Institution  Notes. 

The  ninth  annual  dinner  of  tiie  FiN-SBrRY  Technical  College  Old 
Students'  Associ.a.tiox  will  be  held  on  Saturday,  Nov.  13,  at  6.30  p.m., 
at  the  Trocadero  Restaurant,  the  president,  Mr.  J.  E.  Raworth,  occupying 
the  chair. 

A  visit  to  the  City  and  Central  Telephone  Exchanges  has  been  arranged 
by  the  Committee  of  the  North-Western  Students'  Centre  of  the 
In.stitution  of  Electrical  Encjineers  for  Saturday,  October  23.  A 
dance  has  been  arranged  to  take  place  on  Tuesday',  November  2.%  at 
the  Holy  Name  Hall,  .Manchester. 

The  "Thomas  Hawksley"  Lecture  delivered  annually  before  the 
Institution  of  Mechanical  Engineers,  will  this  year  be  f^iven  on 
Friday,  November  .">.  at  6  p.m.,  at  Storey's  Gate,  St.  James's  Park,  S.W. 
The  subject  will  be  "  Limit  Gauging,"  by  Sir  Richard  T.  Glazebrook. 
The  first  informal  meeting  of  the  session  will  be  held  on  October  29. 

The  Kings'  College, London,  Old  Students'  ABfeoeiATiON  (Enoin- 
EERiN(;  Fadultv)  will  give  a  luncheon  at  the  Holbom  Restaurant  at  1.1.5 
on  Wednesday,  Oct.  27th,  when  the  chair  will  be  taken  by  Mr.  C.  H. 
Wordingham,  C.B.E.  Old  students  are  requested  to  corarannieate  with 
the  hon.  a.sst.  sec,  Mr.  D.  H.  Kendon,  King's  College,  Strand. 
W.C.2. 

For  the  convenience  of  those  attending  the  joint  meeting  of  the 
Faraday  Society  and  The  Physical  Society  on  Monday,  Oct.  25. 
it  has  been  arranged  to  hold  a  dinner  at  the  Hotel  Victoria  at  6.30  p.m. 
The  price  of  the  dinner  will  be  12s.  Those  intending  to  attend  should 
communicate  with  the  secretary,  Mr.  F.  S.  Spiers,  not  later  than  Mondav. 
Oct.  18. 

Mr.  H.  E.  Yerbury  has  been  elected  president  of  the  Sheffield  and 
District  Wireless  Society''.  An  attractive  syllabus  has  been  pre- 
pared, including  15  Papei-s  on  wii-eless  subjects,  and  a  social  evening  is 
to  be  arranged  at  which  members  will  have  the  unique  opportunity  of 
dancing  to  music  transmitted  by  wireless.  The  societj'  has  over  100 
members.  Meetings  are  on  alternate  Fridays,  commencing  Oct.  29. 
Mr.  L.  H.  Crowther,  of  156,  Meadow  Head,  AVoodseats,  is  the  secretary'. 

The  Glasgow  CoRroRATioN  Electricity'  Department  Enguneering 
Society  opened  its  winter  session  on  the  evening  of  the  4th  inst.,  at  the 
head  offices  of  the  department,  75,  Waterloo-street,  when  Mr.  R.  B. 
Mitdiell,  engineer  and  manager  of  the  department,  delivered  his  presi- 
dential address.  The  Society  was  formed  four  years  ago  to  encourage 
the  interchange  of  technical  information,  and  otherwise  to  further  the 
interests  of  members  and  of  the  electricity  department.  Starting  with 
SO  members,  it  ha~s  now  over  400  members. 

The  tenth  annual  ladies'  night  of  the  Birmingham  akd  Distkict 
Electric  Club  will  be  held  at  the  Grand  Hotel,  Colmore  Row,  Birming- 
ham, on  Saturday  evening,  October  23rd.  At  the  meeting  of  the  Club  on 
the  9th  inst.,  a  Paper  was  read  by  F.  S.  J.  Pile,  M.A..  a  member,  on 
'■  Thermo-Electric  Currents  as  Applied  to  Pyrometry."'  The  Paper 
dealt  with  the  early  difficulties  both  in  the  thermo-couples  and  in  the 
indicating  and  recording  instniments,  and  gave  full  and  interesting 
descri])tions  of  the  most  recent  devices.  It  dealt  specially  with  the 
com])cnsating  arrangements  at  the  cold  junction  of  the  couple,  and  with 
the  latest  contrivances  for  preventing  zero  creep  in  the mien>- voltmeter. 
The  lecturer  wa.s  assisted  by  Mr.  Stone,  inventor  of  the  special  appliances 
used  in  modem  pyrometry. 

A  revised  edition  of  the  lists  of  British  Standard  Roixed  Stkkl 
Skctions  for  Structural  Purposes  (Report  No.  1-1920  has  be<-n  pub- 
lished bv  the  British  Engineering  Standartls  Association.  Returns 
supplied  "in  1913  to  the  Association  showed  that  over  95  j>er  cent,  of  the 
output  of  structural  shapes  in  the  country  were  rolled  to  the  British 
stardards.  and  in  the  1914  edition  the  total  number  of  sections  given  was 
174.  The  experience  of  the  war  having  indicated  that  a  fewer  number 
of  standard  sections  would  probably  meet  the  requirements  of  ship- 
builders, structural  engineers  and  others,  a  re^nsion  was  decided  upon  in 
1917,  and  the  total  number  of  standard  sectio  -s  is  now  113.  Each  series 
of  shapes  is  innubrred  consecutiv.  ly  and  indei^ondently  as  in  the  original 
list,  and  in  order  to  prevent  confusion  with  the  latter  the  letter  N  is  pre- 
fixed to  the  letters  desisniatiiig  the  form  of  .section.  For  the  same  reason 
a  new  .series  ot  code  words  Ls  provided  for  telegraphic  purposes.  The 
report  is  published  at  Is.  3d.,  post  free. 

Catalogues,  Price   Lists,  &c. 

Me-ssrs.  .Tones  \-  Pardoe.  8.  Crawford  passage.  Farringdon-road,  E.C.I, 
have  recently  placed  on  the  market  the  "  Elba  '"  accumulators  for  lighting 
and  ignition.  In  a  leaflet  issued  by  the  firm  jiarticulars  of  the  special 
features,  with  prices,  &c.,  of  these  cells  are  given. 

The  new  export  hst  of  the  Electrical  Components,  Ltd.,  90,  Great 
Charles-street,  Birmingham,  contains  particulars  and  prices  of  some  of 
the  Ki.ixTKU-AL  accessories  and  apparatus  manufactured  by  the 
<-ompauy.  There  is  listed  a  variety  of  ceiling  nxses.  cutouts,  d.p.  dis- 
tributioii  fuse  boards,  tumbler  switches,  wall  plugs  and  sockets,  lamp- 
holders,  blocks.  l>ell  pushes,  motorcar  switches,  fuses,  small  d.c.  motors, 
&c.  Oi  good  design  and  sound  construction,  the  various  accessories 
comply  with  the  Home  Office  and  other  official  regulations.  Owing  to 
'uctuating  markets  for  raw  materials  a  general  discoimt  applicable  to 
all  the  accessories  is  not  given,  but  the  company  will  be  j)lease<l  to  quote 
for  any  sjuxial  requirements  of  the    trade. 
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Tenders  Invited  and  Accepted. 

Wkst  Hartlepool  Corporation  require  tendens  by  10  a.m.  Oct.  26 
for  a  l,(X)()kw.  rotary  converter  and  switchgear,  for  the  electricity  de- 
l.artmerit.     Siiecifications,  &<:,  from  the  Borough  Electrical  Engineer. 

Bradfobu  Corporation  require  tenders  by  10  a.m.  Oct.  28  for  two 
natural-draught,  chimney-type  cooling  towers,  pipe-work,  troughing, 
valves,  &c.  (Contract  R.  160).  Specifications,  forms  of  tender,  &c.,  from 
Mr.  Thomas  Roles,  Electricity  Offices  Town  Hall,  Bradford. 

Bristol  Guardians  require  tenders  by  noon  Oct.  25  for  electric  light 
wiring  and  fittings  in  the  Eastville  Instituticm.  Specification  from  Mr. 
H.  T.  Sully,  Scotti-sh  Widows'  Building,  Baldwin -street,  Bristol,  after 
payment  of  £2.  2s.  deposit  to  the  Clerk,  St.  Peter's  Hospital,  Bristol. 

Tenders  are  invited  by  December  28  for  supply  to  the  Postmaster- 
General's   Department  in   Western   Aistralia  of  telegraph  and  tele-, 
phone  instruments  and   parts  (Schedule  689).     Tenders  form.s  from  the 
High  Commissioner  for  Australia,  406,  Australia  House,  Strand,  W.C.2. 

London  County  Council  require  tenders  by  4  p.m.,  Oct.  25,  for  the 
supply  and  maint«nance  of  125  bodies  for  electric  tramcars,  125  maximum 
traction  bogie  trucks,  and  125  electrical  car  equipments,  with  assembly 
of  bodies,  trucks,  electrical  equipments,  &c.,  into  complete  tramcars. 
Specifications,  &c.,  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.I. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  the 
following  telegraph  and  telephone  material  to  the  Acstballvn  Common- 
wealth Postmaster-Generars  Department :  telephone  instruments 
(schedule  548)  (Nov.  3)  for  S.  Australia;  also  New  South  Wales: 
Telegraph  and  telephone  instruments  and  switchboard  parts,  schedule 
753  (Nov.  25).  South  Australia  :  Telephone  instruments,  schedule  547 
(Nov.  10).  Queensland :  Protectors,  schedule  505  (Nov.  30)  ;  iron 
poles,  schedule  506  (Nov.  24)  ;  and  protected  cable  terminals  and  cable 
distributing  boxes,  schedule  507  (Nov.  24).  Tender  forms,  &c.,  can  be 
obtained  at  the  office  of  the  High  Commissioner  for  Australia,  Room  406, 
Australia  House,  Strand,  London,  W.C.  2. 

Bradford  Tramways  Committee  has  accepted  the  tender  of  Hadfields 
Ltd.  for  tram  rails  and  crossings,  at  £6,329. 

London  County  Council  have  accepted  the  tender  of  the  Frodingham 
Iron  &  Steel  Company  for  1,500  tons  of  coiuluotor  rai;s,  at  £50,425. 

Business  Items,  &c. 

Messrs.  Siemens  Bros.  &  Company,  Ltd.,  and  Siemens  Bros.'  Dj-namo 
Works,  Ltd..  will  shortly  remove  their  lieatl  offices  from  South  Ken- 
sington to  Ca.xton  House.  Westminster,  S.W.  1. 

Herbt.  Rye  Wood  and  David  Arthur  Roberts,  electrical  engineers,  7. 
Salem-street,  Oldham,  have  dissolved  partnership.  Debts  by  Mr- 
Roberts,  who  continues  the  business  in  his  owii  name. 

Fredk.  Percival  ShefEord  and  Walter  Joseph  Thomas,  electrical  engi- 
neers, Salisbury-chambers,  Wind-street,  Swansea,  have  di.ssolved  part- 
nership.    Debts  by  Mr.  Shefford,  who  continues  the  business. 

The  work  of  incorporating  the  British  Electrical  and  Allied  Lidustries 
Research  Association  has  now  been  completed,  and  the  registered  address 
has  been  removed  to  19,  Tothill-street,  Westminster,  London,  S.W.  1, 
where  all  communications  should  be  addressed.  The  director  of  research 
if  Mr.  E.  B.  Vredmore. 

Messrs.  Chiswell  &  Companj-,  Export  Buying  Offices,  Im])erial  House, 
Kingsway,  W.C.2,  have  just  placed  instructions  for  the  delivery  of  a 
450  B.H.F.  Vickers-Petter  semi-Die.sel  crude  oil  engine  and  a  300  kw. 
Brush  alternator,  part  of  a  complete  installation  required  by  one  of 
their  clients  in  the  West  Indies. 

Following  the  reduction  of  the  list  prices  of  "  Exide  ""  starting  and 
lighting  batteries  the  Chloride  Electrical  Storage  Companj-  notify  that 
they  are  now  able  to  offer  users  the  further  advantage  of  a  first-class 
battery  service."  Already  a  large  number  of  important  firms  all  over 
the  country  have  established  "  Exide  "  battery  sernhce  stations  in 
various  towns  and  many  of  these  are  in  operation,  whilst  others  will 
shortly  be  in  a  position  to  undertake  the  work.  The  company's  sers'ice 
system  will  ensure  that  an  "'  Exide  "  battery  user  need  never  have  his 
car  out  of  commission  through  battery  trouble,  as  he  will  have  in  his 
vicinity  an  "Exide'"  service  station  where  he  can  obtain  an  expert's  ad- 
vice and  assistance  whenever  necessary.  In  addition,  all  motorists  will 
be  able  to  obtain  from  stock  at  their  nearest  service  station  a  new  ready- 
charged  battery  suitable  for  their  cars  at  any  time. 

Educational. 

Sir  Dorabji  Tata  has  given  a  donation  of  £25,0(K)  towards  the  expense 
of  providing  new  buildings  for  the  engineering  school  at  Cambridge 
University.  An  anonymous  gift  of  £2,000  has  also  b»en  received,  and 
the  new  buildings  are  approaching  completion.  Among  the  students 
entering  this  year  are  about  50  officere  of  the  Royal  Engineers  and  some 
officers  of  the  Royal  Air  Force  and  the  Signals  Corps. 

The  Site  Committee  of  the  Senate  of  the  University"  of  London 
recommend  the  acceptance  of  the  Blooinsbury  site,  subject  to  certain 
reservations.  This  recommendation  will  come  before  the  Senate  at  its 
meeting  next  week.  Further  correspondence  has  passed  between  the 
Vice-Chancellor  of  the  University  (Dr.  Russell  Wells)  and  the  Minister 
of  Education  (Dr.  Fisher)  in  regard  to  the  value  of  the  site  and  of  the 
existing  buildings  occupied  by  the  University,  and  Dr.  Fisher  intimates 
that  the  University  Grants  Committee  is  empowered  to  recommend  that 
a  grant  should  be  made  toward  the  building  and  equipment  of  the  future 
headquarters  of  the  University. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED 

The  tdlo'Mini  abzlrazi  f'om  some  of  the  s pec i^cai ions  reotntly  publishtd  kma  tern 
specially  compi'ei  by  M?s3?s.  Mswburm,  Ellis  U  Cc.,  Chanered  P^emt  AgaUt, 

70  and  72.  Chancery-lane.  London,  W.C. 

Whenever  the  dare  applied  for  differs  from  the  date  on  ivhidi  the  applicatitm  mm 
lodged  at  the  Fa'.ent  Office  the  former  is  given  m  brackets  after  the  tiUe. 

1918  Specipicatjons. 
121,485  F.l.A.T.FABBRicAlTAi.iANAA'-;Tci«OBiLETcRiiiO.  EiectricalfurnaoM.  (12,12/17). 

149.701  Perl.     Electric  svitc"-         >*  '      '.'-^        '"-',?- i-e  application.  17  404  18). 

149.702  EccLES  &  Jordan.     ! 

Relates  to  a  method  o-  •  ons  or  fluctuations  by  the  use 

of  a  local  source  of  high';-  .',~.i.r.a-.on  with  an  amplifier 

normally  employed  for  r  /  imprejwnc  upon 

the  higher  frequency  osc.  -  or  fluctuations  to 

be  amplified,  passing  tr.e  : ,  '^  through  the  anv 

plifier  and  separating  or  dettctifig  ;.'.«  .ower  freci-tr^/  c.jc.l..t^r.s  or  flucTuatiotis. 
134,810  F.I.A.T.  FabbpicaItalunaAutomcbilhTc«ijio.  Electrical  furnaces.  (2.11.18' 

(Addition  to  121.435.) 
135,859  Soc.  Ancn.  Calcr      Electric  stoves.    (29  1118.) 
136,524  Bellescize.  Bellescize  &  Bellescize.    Stationsforduptex  wireless tetocraphy. 

(7/12,18.) 
137,038  Fabriker  Elekth.  A?parate  F.  Sauter.    Contro'i'ing  devices  for  electrically- 
wound  clock-worlc  and  other  mechanism.     (24  12  18.) 
141.658  Dubilier  Condenser  Co.     Electric  condenser  plate  construction.    «ir4/19.) 
147  981      Sh'ppard      Magneto-electric  machines  for  etijine  ienitioa  purposes.     Apr:l 
22.  1919. 

Hall.    Construction  of  electric  generators  and  motors  for  working  vaaer 
water  or  other  liquid.     Acril  22,  1919. 
Teixkira.     Electric  furnaces.     April  23.  1919. 

Haslem  &  Strettcn  &  Strettcn.     E'.ectric  cells  for  miners'  lamps  and  for 
similar  purposes.     April  24.  1919. 

Guye,  Bc.rel  &  Ramseyer.    Automatic  apparatus  driven  by  electric  motor 
for  winding  spring-driven  clocks.     April  24.  1919. 
WiGHTi^-iCK.     Electric  switches.     May  3.  1919. 
Barr.     Electrical  water-heatir<  elements.     May  7.  1919. 
Lemaire.     Electric  iamp.";  for  n--ners.     May  3    1919. 
Barber.     Electric  switches.     November  19.  1919. 

PKSTALCzrA.     Electrolytic  apparatus  for   the    direct    production    ol    hjfo- 
chlorites.     December  19.  1919. 
149.372  Bclton.     Mercurial  collector  for  electrical  machines.     (7,6,19.) 
149,376  Rodriguez.     X-ray  apparatus.    (11  3,19.)  „,^,.„. 

149.409  B.T.H.  Co.     (G.  E.  Co.)     Systems  of  radio  communication.      (9/5/19.) 

A  system  for  the  production  of  alternating  current  of  substantially^  constant 

frequency  for  systems  of  radio  communication  and  the  like,  comprising  an  ahernatms 

current  generator  driven  from  a  source  of  power,  means  for  criv-.ng  from  the  generate  r 

a  unidirectional  electric  current  which  varies  as  a  funaion  of  the  frequency  of  current 

generated  and  means  responsive  to  changes  in  the  value  of  ih*  unidirectional  current 

for  controlling  the  speed  of  the  generator.  „      „,  .         „  ^  ,«  . 

149  410  Ansingh  &Metsopolitan-Vickers  Electrical  Co.  Electrx  swrtches.  (9  5  19.) 

149,411   Ireland.     Electric  motors  and  particularly  electnc  traction  motors.    (9  5  19.) 

149!422  Fleming.    Thermionic  devices.     (12  5,19.)       ,      „      .         ,  ^  .      . 

Comprises  a  vacuous  bulb,  a  filament,  a  pair  of  colSecting  plates  and  a  pair  of 

potential  plates,  the  four  plates  being  arranged  symmetncally  around  and  close  to 

the  filament.  

APPLICATIONS  FOR  PATENTS. 

-Names  wHhin  parentheses  are  those  of  communicaton  at  i 


147,9B2. 

147,988. 
147,994. 

147,977. 

148,00^ 
148,009. 
148  012. 
143,086. 
148.095. 


10.775 
10.802 
10.831 
10.835 
10,836 
10.872 

10,893 
10.903 
10,905 
10.939 
10.943 
10,944 
10.961 
10.996 

11,016 
11,018 
11.045 
11.066 
11.072 

11.078 
11.080 
11.111 
11.117 

11.161 
11.165 
11.182 
11,183 
11.184 
11.191 
11.198 
11,239 

11,240 


11.241 
11.242 
11,243 

11.255 
11.277 
11.278 

11.311 
11.312 
11.345 

11.401 
11.413 
11.436 
11,445 


Note. 

April  19. 
Morley.     Electro-pneumatic  solo  and  harmony  device  for  organs. 
Hornby     Commutators  for  motors. 
Golledge  &  Lee.     Electrically  heated  apparatus. 
B  T  -H   Co   (G.  E.  Co.).    Tungsten  alloy. 
B  T  -H  Co  (G.  E.  Co.).     Electric  protective  devices. 
Lacon    Robertson  &  Lee.     Electro-magnetic  generators  and  motors. 

April  20. 
Cotton.     Fuse  boards.  _ 

Weston.     Machines  for  exhausting  electnc  lamps. 
LowNiE.     Electric  conduit  fittings. 
Greenwood.    Termina'«:  for  conductors. 
Western  Electric  Co.     Electric  signalling  systems. 
B  T  -H  Co  (G.  E.  Co.).     Electron  discharge  devices. 
Lincoln  Electric  Co.     Arc  welders.     (26  2  15.  U.S.) 
Telephone  Mfg.  Co.  &  Palmer.     Inter-communication.  Sc..  telephones. 

April  21. 
Norton.     Oil  break  switches. 

Automatic  Telephone  Mpg.  Co.     Railway  signalling  apparatus. 
Hallahan.     Electric  light  switch.  ,,c-,,r,,c, 

Western  Electric  Co.     Electric  wave  niters.     (15  7  la.  U.S)  ,.,,,. 

Siemens-Schuckertwerke.    Conversion     of     pnlsatmg     curr-r.-s      ll^  n  15. 

Germany.) 
Law  (Smith).     Storage  batteries. 
Igranic  Electric  Co.  &  Besgmann.     Re'..)-s. 

Sullivan.     Duplex  telegraphy.  &c.  . 

Zehunder  &  SoHNE.     ElectTO-magneticall>  fixing  work  pieces. 

April  22. 
Lindley.     Electric  fog  signaling  apparatus. 
Neale      E'ectro-magnets.  ,       . 

B   T  -H   Cc    Clough,  Warren  &  Young.     Magr«to-«lectnc  machines;. 
B  T  -ri  CX)  &  Young.     Electric  signalling  devices. 
B.  T.-H.  Co.  &  Martin.     Electric  ship  propulsion. 
Rose      Electric  machines.  ,     ^  . 

RtisHMARES   Ltd   &  Naylor.     Secondary  batteries. 
Igranic" Electric  Co.  (Cutler  Hammer  Co.).     Utilising  an  electric  current  to 

produce  a  modified  current  or  magnetic  flux. 
Igranic  Electric  Co  (Cutler  Hammer  Co.).     Utilising  an  alternating  current  of 

a  given  frequency  to  produce  alternating  current  or  magnetic  flux  of  a  difierent 

lo^RlmrB-ECTRic  Co.  (Cutler  Hammer  Co.).     Electrical  discharge. 
Igranic  Electric  Co.  (Cutler  Hammer  Co.).     Electro  ionic  relays. 
Igranic  Electric  Co.  (Cutler  Hammer  Co.).     Vapour  arc  devices. 

April  23. 
Sanders.     Electrical  double-pole  switching  plug.  „,  »  „    ,,o. 

Dictagraph  Products  Corporation.    Telephone  sets.    (2r8  17.  U.S.) 
CroTvtkbr.    Grbnfbll.    Erskine-Musray    &    Robinson.     Radio   navigational 
systems. 

Chandler      Wireless  direction  find- -  .  .  .  

&  1.313  Chandler  &  Robinson.     -  -'?  *^'\'*^,T!5^o^'^ 

Javbert.     Systems  for  supplying  er,  csl  circuits.     (7,3/19.  Fiance., 

April  24.  . 

B  T  -H  Co   (G.  E.  Co.).     Electric  protective  devices. 
Evans      Machine  for  winding  and  shaping  armature  coils. 
Sullivan      Duplex,  &c..  telegraphic  systems, 
Hague     Apparatus  for  remagnetising  iragnetos. 
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Companies'  Reports,  &c. 

• 

The  Submarine  Cables  Trust  notify  that  the  coupons  due  on  the 
15th  inst.  will  be  paid  by  Messrs.  Glyn,  Mills  &  Company,  67,  Lombard- 
street,  E.C.  3. 

The  directors  of  the  United  Eiver  Plate  Telephone  Company, 
Ltd.,  have  declared  an  interim  dividend  at  the  rate  of  6  per  cent.  (3s. 
per  share)  on  the  ordinarj'  shares  for  the  past  half-year. 

The  Eastern  Telegraph  Company,  Ltd.,  announce  the  payment  bj' 
warrants  on  Nov.  1  of  interest  for  the  half-year  ending  Oct.  30  on  their 
4  per  cent,  mortgage  debenture  stock.  The  transfer  books  of  the  stock 
will  be  closed  from  Oct.  27  to  30  inst.  inclusive. 

The  report  of  the  directors  of  the  Direct  United  States  Cable  Com- 
pany, Ltd.,  for  year  ended  March  31  last  has  been  delayed  pending  con- 
clusion of  negotiations  in  regard  to  the  company's  cable.  A  total  income 
of  £55,292  was  received  during  the  year,  but  in  view  of  the  heavy  expense 
of  maintaining  the  cables  and  the  necessity  of  providing  for  the  costs 
of  the  action  against  the  Western  Union  Telegraph  Company,  the 
directors  are  unable  to  recommend  payment  of  a  dividend  for  the  year. 
They  have,  however,  declared  a  dividend  at  the  rate  of  4  per  cent,  per 
annum  for  the  six  months  ended  Sept.  30,  1920.  The  cost  of  maintaining 
the  cables  for  the  year  amounted  to  £89,210,  and  of  this  sum  £62,590 
represented  the  cost  of  the  "  Faraday  "  expedition  to  repair  the  main 
cable  in  May,  June  and  July,  1919.  In  recognition  of  his  services  to  the 
company  as  manager  and  secretary,  the  directors  have  elected  Mr. 
William  Miles,  O.B.E.,  to  a  seat  on  the  board. 

In  a  circular  accompanying  the  report  it  is  stated  that  the  negotiations 

with  the  Western  Union  Telegraph  Company  for  a  continuance  of  the 

lease  of  the  cable  were  unsuccessful,  but  an  offer  has  been  received  from 

"  H.M.  Government  for  the  purchase  of  the  company's  undertaking,  and 

the  directors  recommend  its  accei)tance. 

■  The  board  have  resolved  upon  payment  of  an  interim  dividend  of  4s. 
per  share  (less  tax),  being  at  rate  of  4  per  cent,  per  annum  for  the  six 
months  ending  Sept.  30,  1920. 

At  the  recent  meeting  of  the  Cordoba  Light,  Power  &  Traction 
Company,  Ltd.,  the  chairman  (Sir  George  A.  Touche,  Bart.)  said  it  was 
proposed  to  elect  Mr.  A.  C.  Whitmee  to  fill  the  vacancy  on  the  board 
created  by  the  death  of  Mr.  T.  N.  Vail.  The  importance  of  the  San 
Roque  lake  was  accentuated  now  that  fuel  prices  had  risen  to  such  an 
alarming  extent.  From  that  lake  they  derived  all  their  water  for  tlie 
generation  of  electric  current,  but  they  maintained,  in  accordance  with 
the  concession,  a  reserve  steam-])ower  station  for  use  in  case  of  emer- 
gency. Although  there  was  no  drought  during  the  year  they  had  been 
obliged  to  put  their  steam  station  into  operation  frequently,  and  the 
resulting  loss  would  have  been  avoided  had  the  regulation  of  the  overflow 
of  the  water  from  the  dam  been  arranged  with  more  regard  for  the  com- 
pany's requirements.  It  was  gratifying  to  know  that  the  Provincial 
Legislature  had  under  consideration  measures  for  raising  the  darh. 

During  the  year  the  gross  receipts  of  the  combined  businesses  were 
£200,635,  an  increase  of  18  per  cent,  over  these  for  1919  and  of  26  per 
cent,  over  those  for  1914.  The  improvement  was  being  more  than  main- 
tained in  the  current  year.  The  tramway  figures  showed  a  considerable 
increase  over  those  of  the  previous  year,  in  spite  of  the  strike.  They 
had  acquired  the  only  other  tramway  system  in  the  city,  and  when 
they  had  electrified  a  portion  of  it,  it  should  prove  a  useful  addition  to 
their  system.  In  regard  to  the  Light  &  Power  Company,  thej-e  was  no 
dearth  of  new  business  offering,  and  the  expansion  of  late  had  been 
remarkal)le,  but  extensions  which  under  pre-war  conditions  would  have 
been  satisfactory,  were  no  longer  attractive  owing  to  increased  cost.  At 
present  some  consumers  were  actually  paying  less  than  the  present  cost 
of  the  service,  and  that  could  not  be  continued.  As  regarded  the  tram- 
ways,  there   were   many  points   under  discussion   with    the   Council. 


Arrangements  for  ILe  Week. 

FRIDAY,  October  15th. 

Royal  Society  of  Arts  :   Indian  Section. 
4.30  p.m.     At    John-street,    Adelphi,    London,     W.C.     Paper    on 
"  British  Trade  with  India,"  by  Mr.  T.  M.  Ainscough,  O.B.E. 
In.stitute  of  Metals,  Sheffield  Branch. 
7.3O7J.?/!.     At  the  Mapi)in  Hall,  Sheffield  University,  St.  Georgc's- 
square,    Sheflield.     Paper    on    "  The    Development    of    Non- 
Ferrous  Research,"  by  Mr.  E.  A.  Smith. 

Junior  Institution  of  Engineers. 
8  p.m.     At     39,     Victoria-street,     London,     S.W.     Lecturette    on 
"  Elementary   Physics   and   Chemistry  in   Relation   to   Motor 
Cars,"  by  Mr.  R.  S.  Fox. 
MONDAY.  October  18th. 

Batti-Wallah's  Society. 
1  p.m.     At  the  Holbom  Restaurant,  London,  W.C.     Lunch. 
The  Institution  of  Electrical  Engineers. — We.stern  Centre. 

7  p.7n.     At   the   South    Wales    Institute   f)f   Engineers.    Park-place. 

Cardiff.     Ninth    Annual    Meeting   and    36th  Ordinarv  (Jeneral 
Meeting. 
FRIDAY,  October  22nd. 

Institi'tion  of  Mechanical  Engineers. 
dp.vi.     At  Storey's.gate,  St.  James's   Park,  London,  S.W.     Piesi- 
dential  Address  by  Capt.  H.  Rial!  Sankey. 

Junior  Institution  of  Engineers. 

8  p.7n.     At  Caxton  Hall,  Westminster,  London,  S.W.     I^ecturette 

on  "  lni])uls(>  Tuibines,"  by  l\Ir.  A.  II.  Fitt. 


Forty   Years  Ago. 

(The  Electrician,  October  16,  1880.) 
St.  Michael's  Church,  Cornhill. — The  income  of  this  church  is 
estimated  at  £3,000  a  year.  The  prodigality  of  the  expenditure  may  be 
estimated  from  the  statement  that,  in  order  to  give  the  organist  complete 
control  over  the  choir,  electric  commvmication  has  been  made  from  his 
seat  on  one  side  of  the  church  to  the  organ  on  the  other. 

Submarine  Telegraphs. — Seventy  miles  of  submarine  cable  for  the 
repair  of  the  West  India  and  Panama  telegraph  was  despatched  from  the 
works  of  Mr.  Henley,  North  Woolwich,  on  Tuesday,  in  the  telegraph 
ship  "  Duchess  of  Marlborough."  She  will  be  joined  at  St.  Thomas  by 
the  company's  ship  "  Grappler,"  and  they  will  proceed  together  to  find 
the  fault  which  has  suspended  communication  and  repair  it.  In  several 
recent  instances  in  which  repairs  of  this  description  have  become  re- 
quisite it  has  been  found  that  the  cable  has  been  deliberately  cut,  and 
it  is  said  to  be  the  custom  of  ship's  crews  when  their  anchor  foul  and  drag 
up  the  cable  to  set  themselves  free  with  a  blow  of  the  hatchet  rather  than 
take  the  trouble  of  rigging  up  the  tackle  necessarj-  to  lift  the  cable  over 
the  fluke  of  the  anchor.  The  Peterhead  and  Denmark  telegraph  cable, 
which  was  recently  found  severed  in  this  way,  was  otherwise  as  sound 
as  when  it  was  laid  down  17  years  since. 

The  Postal  Telegraph  Department. — We  make  the  following 
extracts  from  an  article  in  the  "  Pall  Mall  "  on  "  Administrative  Reform  : 
the  Rearrangement  of  the  Estimates": — There  ought  to  be  no  hesitation 
in  separating  the  cost  of  the  Post  Office  and  of  the  telegraphs  from  that 
of  the  Civil  Service  and  the  other  revenue  departments.  The  pubUc 
ought  to  receive  in  the  case  both  of  the  Post  Office  and  of  the  telegraphs 
the  same  information  which  every  railway  companj'  supplies  to  its 
shareholders.  In  the  case  of  the  Post  Office,  indeed,  there  is,  happily, 
no  capital  account ;  but  in  the  case  of  telegraphs  there  ought  to  be  a 
distinct  capital  account  and  a  distinct  account  of  revenue  and  expen- 
diture. The  charge  of  the  telegraph  debt  should  be  transferred  to  this 
account,  and  if,  unfortunately,  the  profits  of  the  telegraphs  should  be 
insufficient  to  meet  all  the  charges  of  the  Department,  there  should  be 
an  accoimt,  similar  to  that  adopted  by  the  Indian  guaranteed  railways, 
of  the  advances  made  from  the  Exchequer  for  the  purpose  of  supplj-ing 
the  deficiency It  may,  perhaps,  be  objected  that  the  recom- 
mendations which  have  thus  been  made  involve  no  real  economies. 
They  only  suggest  certain  transfers  of  charges.  But  the  first  advance 
towards  economical  reform  should  probably  be  made  by  effecting  trans- 
fers of  this  character.  If  the  Postal  and  Telegraph  Departments  are 
required  annually  to  produce  an  account  showing  their  gross  cost,  their 
net  revenue  and  their  estimated  expenditure,  the  persons  responsible 
for  the  administration  of  these  departments  will  have  a  very  different 
inducement  to  that  which  they^feel  now  to  economise  their  outlay.  And 
this  result  will  be  fui'ther  secured  by  compelling  the  Postmaster-General 
to  make  an  annual  statement  in  Committee  similar  to  that  which  is  always 
now  made  by  the  Secretary  of  State  for  War  and  the  First  Lord  of  the 
Admiralty.  A  regular  debate  will  in  this  way  occur  on  the  estimated 
expenditure  of  the  Post  Office  and  of  the  Telegraph  Department ;  and 
the  Postmaster-General  wiU  have  pei-sonally  to  defend  his  proposals, 
just  as  the  heads  of  the  War  Office  and  of  the  Admiralty  have  now  to 
defend  their  own  estimates. 
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Notes. 


The  Coal  Strike. 

There  will  be  something  like  relief  in  many  sections  of 
the  industry  that  the  coal  strike  has  come  at  last,  and  that 
the  long  game  of  bluf!,  talk  and  negotiation  has  given  place 
to  something  definite.     For  during  the  past  few  weeks  trade 
has   been  falling  steadily  and  strike   conditions  have  been 
reproduced    without    the    presence    of    that  sense  of  duty 
and    self-restraint    which    influences     the    public    at    such 
times.     It  is  unnecessary  to  recapitulate  the  history  of  the 
dispute.     It  will   be  sufficient  to  say  that  np  to  the  last 
moment  there  was  a  general  optimism  that  settlement  would 
be  reached,  and  that  finally,  much  to  the  astonishment  of 
large  sections  of  the  miners  themselves,  a  strike  was  called 
on  an  authority  that  had  been  given  for  quite  a  difierent 
issue.     Astonishment  is  also  the  prevailing  feeling  of  the  public, 
so  much  so  that  the  general  expectation  is  that  mediators 
will  soon  step  in,  and  that  by  the  time  these  lines  are  pub- 
lished the  men  will  be  back  at  work.     To  think  thus  is  to 
misread  all  signs  and  portents.      There  is  no  more  prospect 
of  either  side  receding  from  the  attitude  they  have  taken  up 
than  there  was  a  week  ago.     The  Government  have  assumed 
a  position  from  which  they  cannot  retreat  without  irreparable 
loss  of  prestige,  and  unless  the   miners'   leaders  can   secure 
some  wages  advance  their  days  of  leadership  are  over.     There 
is,  therefore,  a  conspicuous  lack  of  the  conciliatory  spirit,  and 
the  one  chance  of  agreement  before  the  stoppage  has  shaken 
the  industry  of    this  country  to  its  foundations  seems  to  lie 
in  the  investigation  of  all  the  points  at  issue  by  an  independent 
tribunal.     To  be  of  any  lasting  use,  however,  the  decisions  of 
such  a  body  would  have  to  be  respected  and  its  stipulations 
loyally   carried   out  by   both   sides.      This    should    be    the 
easier,  as  both  sides  now  seem  to  recognise  the  necessity  for 
higher  output  as  a  condition  of  more  wages. 


Automatic  Telephone  Progress. 

It  is  a  pleasant  custom,  followed  by  both  the  technical  and 
lay  Press,  periodically  to  call  attention  to  the  shortcomings 
of  the  Post  Office  methods  of  managing  the  Nation's  tele- 
phones. While  admitting  there  is  something  in  these  charges 
we^are  equally  certain,  as  we  tried  to  show  in  these  columns 


a  week  or  two  ago,  that  the  Engineering  Department  of 
the  Post  Office,  when  judged  by  their  record  during  the  past 
few  years,  can  hardly  be  found  guilty  of  a  wholesale  neglect 
of  their  opportunities  for  improvement.  On  the  con- 
trary, they  have  done  a  great  deal  with  circumstances  very 
much  against  them.  A  recent  charge  (in  which  we  ourselves 
joined)  was  that  they  had  failed  to  employ  automatic  tele- 
phony to  the  extent  that  our  present  knowledge  of  that  method 
of  working  warrants.  As  will  be  seen  by  an  article  which  we 
publish  on  another  page  of  this  issue  this  charge  also  to  some 
extent  fails,  for  it  has  now  been  decided  to  erect  an  automatic 
exchange  in  London  at  an  early  date.  This  exchange,  which 
will  have  an  initial  capacity  of  3,500  lines,  will  be  worked  on  a 
system  devised  by  the  Western  Electric  Company.  This 
system,  though  it  has  not  so  far  been  employed  in  this  countrv, 
has  been  widely  used  in  America  and  includes  some  interesting 
features. 


The  Difficulties  of  Change  Over. 

The  introduction  of  automatic  telephony  into  an  area  where 
the  manual  system  is  already  largely  used  is  attended  with 
some  difficulty,  and  this  in  itself  makes  progress  in  che  use  of 
the  new  method  of  working  slow.     There  is  first  of  all  the 
education  of  the  subscriber,  a  point  which  has  not  always  been 
sufficiently  emphasised.     There  are  also   the  numerous  prob- 
lems of  organisation  connected    with  exchange  and  triuiking 
lay  out.     These  are  complicated  by  the  fact  that  with  the 
ordinary  automatic  system  the  trunking  scheme  is  conditioned 
by  the  numbering  arrangements,  and  must  preferably  be  laid 
but  so  that  any  future  modifications  m  it  are  reduced  to  a 
minimum.     This  is  due  to  the  fact  that  the  name  of  the 
exchange  forms   part  of  the  calling  code,  indicating  the  level 
on  the  switches  to  which  the  junction  circuits  are  permauently 
connected.     In  the  panel  system  this  disability  has  been  over- 
come.    Another  point  of  importance  is  that  an  automatic 
system  introduced,  as  this  will  be,  into  the  middle  of  a  manually 
operated  area,  must  not  have  the  effect  of  reducing  the  effi- 
ciency of  the  system  as  a  whole  by  failing  to  meet  tariff  con- 
ditions and  causmg  more  complications  than  it  avoids.   These 
questions  have  received  full  consideration  from  those  concerned, 
and  have  been  solved  in  a  way  which  should  make  the  change 
over  from  manual    to    semi-automatic  and  from  semi-auto- 
matic to  full  automatic  as  easy  as  possible. 
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The  Future  of  Telephony. 

The  panel  system  is  very  similar  to  the  original  automatic 
system  of  the  Western  Electric  Company  now  in  use  at  Dudley 
and  Darlington.  It  dil?ers  in  the  fact  that  the  banks  are  in 
form  of  vertical  panels  instead  of  having  the  circular  arc-form, 
and  in  various  small  modifications  in  the  general  design  of 
the  equipment  which  this  change  necessitates.  Although  for  the 
causes  already  mentioned  progress  must  be  slow,  this  is  no 
reason  for  failing  to  investigate  all  the  phenomena  which  allow 
and  prevent  satisfactory  working.  We  are  therefore  glad  to 
learn  that  the  Research  Branch  of  the  Post  Office  Engineering 
Department  is  to  be  largely  extended  and  to  be  accommodated 
in  a  new  building  at  Dollis  Hill,  where  a  special  staff  will  be 
engaged  in  telephonic  investigations.  In  fact,  so  urgent  is 
this  work  considered  that  it  is  to  be  begun  in  Army  huts 
pending  the  erection  of  the  permanent  buildings.  We  feel  sure 
the  results  of  this  enterprise  will  be  extremely  satisfactory. 


publishing  true  working  results  obtained  from  actual  experience. 
It  is  the  only  way  to  kill  the  bogey  that  electricity  is  "  so 
expensive  I 


Gas  and  Housing  Schemes 

The  report  in  the  "  Gas  World  "  of  the  half-yearly  meeting 
of  the  Eastern  Counties  Gas  Managers'  Association  indicates 
the  anxiety  that  is  being  felt  regarding  the  effect  of  the  new 
housing  schemes  on  the  supply  of  gas  for  domestic  purposes. 
Complaint  was  made  by  Mr.  John  Terrace  in  his  paper  on 
"  Gas  Supplies  for  Housing  Schemes  "  that  local  authorities 
were  inclined  to  favour  electricity  for  lighting  ;  and  a  protest 
was  made  against  the  slackness  of  permitting  a  house  to  be 
built  without  it  being  piped  for  gas,  as  "  the  gas  consumption 
on  a  cooker  would  surely  yield  a  better  return  on  the  capital 
expended  than  the  revenue  obtained  from,  say,  three  electric 
lighting  ])oints."  In  the  discussion  it  was  pointed  out  that  for 
local  authorities  to  insist  on  electric  lighting  was  "  unfair 
competition,"  that  to  install  electric  lighting  in  such  houses 
as  the  housing  schemes  dealt  with  would  cost  £20,  while  gas 
for  all  purposes  "  would  cost  less,"  the  price  being  estimated 
by  another  speaker  as  £9,  and  still  a  third  acknowledged  that 
local  authorities  thought  gas  retrograde.  What  a  change 
there  has  been  in  a  few  years  from  the  superciliousness  of  1913 
to  the  misgivings  of  1920 !  It  is  noticeable  everywhere,  even 
in  the  ranks  of  the  B.C.G.A.  It  would  be  amusing,  if  it  were 
not  rather  sad. 


Electricity  and  Housing  Schemes. 

Meanwhti.e  the  development  of  electricity  in  connection 
with  housing  schemes  is  going  ahead.  An  interesting 
example  of  this  is  to  ])e  found  at  Billingham,  near  Stockton-on- 
Tees,  where  a  number  of  houses  have  been  erected  by  the  New- 
castle-upon-Tyne Electric  Supply  Comps' ny  for  the  use  of  the 
employees  at  the  North  Tees  Power  Station.  Care  has  been 
taken  in  laying  out  and  planning  these  houses  to  comply  with 
the  most  modern  ideas  on  the  subject,  and  we  may  em])hasise 
the  fact  that  electricity  is  to  be  used  for  all  domestic  ])urposes 
save  for  one  concession  to  tradition — a  coal  fire  is  to  be  fitted 
in  the  sitting  room  for  fulfilling  the  dual  role  of  providing 
comfort,  and,  what  is  almost  synonymous,  a  su])]ily  of  hot 
water.  The  roinainder  of  the  rooms  are  electrically  heated. 
aTid  all  are  so  lighted  and  ventilated.  The  etimated  con- 
siunption  of  the  houses  is  3,780  and  3,480  units  per  annum 
according  to  size,  and  actual  tests  have  shown  that  a  meal  for 
six  persons  can  be  cooked  for  5-27  units.  The  Newcastle  Com- 
pany are  to  be  congratulated  on  thus  ])rovi'ling  a  meaJis  for 
obtaining  some  interesting  data  on  the  cost  nnd  behaviovir  of 
electric  cooking  api)arntus.  The  coHection  of  such  data  is 
nuxst  important,  and  for  tliis  reason  wc  should  like  to  see  at 
least  one  "  all  electric  ""  house  in  e;.,h  area.  The  days  of 
"  secret  diplomacy,"  at  least  in  domestit'  elect ricity,  have  gone, 
and  we  have  iiothing  to  gain  and  a  great  deal  to  l(»se  by  n«>t 


Electricity  and  Hiring. 

Gas  engineers  will  be  the  first  to  admit  that  their  domestic 
business  would  not  have  reached  its  present  pitch  of  prosperity 
had  it  not  been  for  the  ease  with  which  the  necessary  apparatus 
cauld  be  cheaply  hi  red  by  the  consumer.  Equally  the  develop- 
ment of  domestic  electricity  has  suffered  from  inability  to 
do  business  in  the  same  way.  We,  therefore,  hope  that  the 
hiring  powers  now  given  to  every  electricity  undertaking  b% 
the  Electricity  (Supply)  Act  of  1919  will  be  used  in  the  way 
which  gas  practice  has  shown  to  be  beneficial.  There  is  no 
need  to  spend  a  great  deal  of  capital,  for  in  electricity  at  any 
rate  to-day  is  the  day  of  small  things,  and  the  hire  at  judicious 
charges  of  fixes,  irons,  and  the  less  extensive  cooking  articles 
will  help  the  domestic  electric  education  of  the  public  along 
most  satisfactory  lines. 

The  Frequency  Problem. 

One  of  the  results  of  the  way  in  which  electricity  supply 
has  grown  up  in  this  country  is  the  surprising  variety  of  systems, 
voltages  and  frequencies  that  are  now  employed.  As  is  well 
known,  this  variety  was  encouraged  by  those  responsible  for 
the  inauguration  of  the  undertakings,  but  engineers  who  ought 
to  have  known  better  seemingly  enter  into  the  idea  of 
exclusiveness  with  zest,  and  with  the  determination  at  least 
to  use  some  voltage  and  frequency  which  were  not  employed 
by  anyone  in  the  immediate  district.  How  true  this  is,  a 
perusal  of  The  Electrician  Tables  of  Electricity  Supply 
indicate.  They  show  that  while  223  undertakings  have  a 
frequency  of  ,50,  24  have  a  frequency  of  40,  19  a  frequency  of 
100,  17  a  frequency  of  25,  though  this  does  not  include  a 
number  of  traction  stations,  and  17  a  frequency  of  60.  In 
addition,  there  are  a  number  of  freak  frequencies.  For  in- 
stance, three  undertakings  rejoice  in  a  frequency  of  83,  the  same 
number  in  80.  Frequencies  of  89,  90  each  have  two  repre- 
sentatives, while  93,  77,  75,  70,  33  and,  most  a.stonishingly, 
67  5  have  one  representative  each.  Such  a  variety  is  an 
obvious  obstacle  to  linking  up  and  the  supply  of  large  areas  in 
capital  stations.  Fortunately  the  effect  of  this  obstacle  has 
been  mitigated  to  some  extent  by  the  standardisation  some 
years  ago  by  the  Board  of  Trade  of  25  and  50  as  frequencies, 
except  on  tlie  North-East  Coast,  where  40  was  standardised. 


Future  Policy. 

It  would  therefore  seem  that  in  the  large  majority  of  districts 
except  on  the  north-east  coast,  and  perhaps  in  the  south  Mid- 
lands and  in  the  West  of  Scotland,  where  frequency  of  25  has 
a  certain  ])oi)uIarity,  it  would  be  best  to  standardise  50  as  a 
national  frequency.  The  only  objection  to  doing  this  is  the 
increase  in  the  traction  load  which  we  may  expect  in  the  near 
future  ;  but,  as  far  as  questions  of  supply  are  concerned, 
traction  will  have  to  be  dealt  with  to  a  certain  extent  separately, 
and  will  continue  so  to  be  dealt  with,  unless  our  <lesigners  can 
])roduce  ccpiipment  which  will  operate  as  well  at  a  high  fre- 
(juency  a  ■  the  j^resent  traction  motor  does  at  the  lower.  This 
standard  of  frequency  is  a  question  of  great  technical  import- 
ance to  which  the  Electricity  Commissioners  must  soon  give 
close  att(>ntion.  It  is  interesting  to  note  that  a  referendum 
taken  o  this  iniintin  the  United  States  shows  that  the  most 
])opular  frequency  is  60,  and  a  suggestion  has  been  made  that 
this  should  be  standardised,  not  only  because  it  predominates 
to  a  large  degree,  but  it  is  j)robably  better  suited  to  general 
power  re(|iMn'ments  than  any  other.     There  are.  of  course,  no 
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great  advantaf^es  between  50  and  60,  and  the  great  point  is 
that  some  standard  should  be  fixed.  In  connection  with  this 
question,  it  is  interesting  to  note  that  a  deputation  of  American 
engineers  who  recently  visited  France  suggested  the  adoption 
of  50  as  a  standard  frequency,  with  a  possible  use  of  25  on  long- 
distance transmission  lines,  owing  to  its  great  ease  of  regu- 
lation. As  we  said  last  week  some  early  decision  on  this 
point  is  highly  desirable. 

Electric  Vehicle  Progress. 

The  Comn\ercial  Motor  Exhibition,  to  which  we  referred 
briefly  in  our  last  issue,  although  containing  a  rej)resentative 
exhibit  of  electric  vehicles,  shows  that  the  progress  that  is  being 
effected  is  humdrum  rather  than  spectacular.  It  is,  however, 
none  the  worse  for  that ;  and  the  only  person  likely  to  suffer 
from  this  state  of  affairs  is  the  journalist  on  the  look  out  for 
copy.  At  the  same  time  we  are  glad  to  see  opportunity 
has  been  taken  to  make  improvements  in  both  the  chassis  and 
body  design,  due  no  doubt  to  the  wider  running  experience 
that  has  recently  been  obtained,  and  that  there  is  an 
indication  that  the  electric  vehicle  is  finding  an  ever-increasing 
market.  While  we  expect  that  this  development  will  con- 
tinue it  must  be  pointed  out  that  there  is  a  danger  in  claiming 
too  much  for  this  class  of  road  transport.  The  electric  vehicle 
has  its  own  field  in  which  it  could  be  much  more  employed 
than  it  is  at  present,  and  it  is  worse  than  useless  pretending 
it  can  be  used  for  all  and  every  ])urpose.  On  the  other  hand, 
it  need  not  be  saddled  with  disadvantages  which  it  does  not 
})0S8ess.  To  say,  as  was  said  in  a  recent  article  in  a  contemporary, 
that  it  had  a  limited  radius  of  action,  excessive  dead  weight, 
low  speed  and  required  thue  for  expensive  charging,  is  to  fail 
to  realise  its  true  scope  and  to  try  to  make  out  that  it  is  suit- 
able for  work  to  which  it  has  never  made  a  claim. 


Progress  in  Electric  Lighting. 

Quite  a  number  of  discussions  on  industrial  lighting  have 
appeared  recently,  the  latest  being  the  address  delivered  by 
Mr.    Leon    Gaster   before   the   Association   of   Engineers-in- 
Charge  last  week.     Mr.  Gaster  pointed  out  the  great  advances 
that  had  been  made  in  this  and  other  fields  since  he  last  read 
a  Paper  before  the  Association  in  1907,  at  a  time  when  the 
formation  of  the  Illuminating  Engineering  Society  was  still 
under  discussion.     Events  since  that  time,  as  the  audience 
recognised,  have  fulfilled  Mr.  Gaster's  expectations,  and  in- 
dustrial lighting  offers  a  good  instance  of  the  change  in  the 
point  of  view  from  which  lighting  ])roblems  are  now  regarded. 
Apart  from  the  improved  knowledge  gained  on  the  technical 
problems  of  factory  lighting,  managers  of  works  now  regard 
proposals  for  obtaining  better  illumination  much  more  sym- 
pathetically.    We  have  littl(>  doubt  that  if,  as  is  anticipated, 
statutory  provisions  for  adecpiate  lighting  are  introduced  into 
the  Factory  Acts,  they  will  be  well  received.     Both  Mr.  Gaster 
and  Mr.  Haydn  Harrison,  who  presided,  urged  that  engineers 
in  charge  are  in  a  position  to  obtain  much  valuable  information 
on  the  lighting  of  factories.     They  have  exceptional  oppor- 
tunities for  judging  the  performance  of  lamps  in  practice,  they 
could  often  report  cases  of  accidents  or  faulty  work  due  to 
inadequate  lighting,  and  their  ])ractical  experience  would  be 
useful  in  suggesting  how  particular  classes  of  machines  oueht 
to  be  lighted.     The  general  trend  of  the  Paper  showed  that  a 
modification  in  the  acceptance  of  "  overhead  general  liuhting  " 
as  the  fundamental  method  of  lighting  factories  is  taking  ])lace. 
Doubtless  this  method  marks  an  advance  on  the  older  system 
of  using  a  forest  of  lamps  suspended  at  a  low  level,  and  often 
exposed  in  the  field  of  view.     But  there  are  many  machines 
which  require  supijlementary  local  lighting  as   well,    and    in 


many  cases,  textile  machinery  for  instance,  the  b«»t  juethod 
of  arranging  su(  h  lo«al  lights  has  not  Vft  h»e»n  .satisfa<torilv 
determined.  Generally  speaking,  designers  of  machinery  are 
ajjt  to  overlook  the  fact  that  they  have  to  be  lighte<l  artifici- 
ally. In  time  to  come,  it  is  possible  that  they  will  make 
s])ecial  provision  for  the  approved  form  of  artificial  lighting 
in  the  design,  in  the  same  manner  as  they  already  incor- 
porate safety  guards  in  many  cases. 

Maximum  and  Minimum  Supply  Charges. 

Applications  continue  to  be  made  with  painful  frequency 
for  authority  to  increa.se  the  charges  for  electrical  energy,  aruJ 
in  view  of  the  present  dark  outlook  as  regards  coal,  and  in 
consequence  of  the  recent  revision  of  the  salaries  of  the  techni- 
cal staffs,  the  repeated  demands  for  higher  wages  by  workmen 
and  other  cau.ses  it  is  probable  that  these  applications    will 
continue  until  more  settled  conditions  prevail.     It  is,  therefore, 
essential  that  every  effort  should  be  made  to  stabilise  the 
position,  for  these  frequent  increases  of  tariffs  greatly  militate 
against  that  extension  of  electric  supply  which  is  so  important 
for  industry  and  so  desirable  for  the  comfort  and  convenience 
of   the   general  community.     On   the   whole   the    Electricity 
Commissioners  appear  to  take  a  reasonable  view  of  this  matter,, 
as  in  recent  orders  the  maximum  charge  allowed  represents 
an  increase  of  only  about  50  per  cent,  over  the  figures  in  pre- 
war provisional  orders.     For  instance,  the  maximum  in  the 
Sevenoaks  order  is  nowls.,  and  in  Dorchester  and  Montrose  lOd. 
a  unit.     As  we  noted  some  time  age  the  principle  of  the  mini- 
nmm  charge  has  also  been  reintroduced,  for  at  Sevenoaks  the- 
Company  may  charge  up  to  15s.  for  15  units  in  each  of  the  twc 
winter  quarters,  and  10s.  for  ten  units  in    each   of   the   two- 
remaining-  quarters.     At  Dorchester  and  Montrose  the  cor- 
responding minima  are  12s.  6d.  and  8s.  4d.     There  has  always 
been  considerable  opposition  to  the  application  of  the  minimum 
charge,  and  owing  to  its  unpopularity  there  were,  at  the  out- 
break of  war,  very  few  supply  authorities  which  availed  them- 
selves of  the  right  to  insist  upon  this  payment.     The  difficulties 
created  by  the  war,  however,  compelled  a  number  of  under- 
takers to  increase  their  charges  and  to  revert  to  the  earlier 
practice  of  demanding  a  minhnum  for  a  supply  service.    Though 
very  unpopular,  it  is  essentially  just  to  insist  upon  such  a  return 
upon  outlay  as  will  cover  the  works   costs  and   the  capital 
charges  involved,  but  whether  even  now  it  is  the  best  policy' 
is  open  to  question. 

> 

Maximum  Charges  and  Dividends.    , 

Another  debatable  point  has  arisen  in  connecti«.>n  with  the 
maximum  charge  for  su{)ply.       It  is  generally  ailnutted  that 
there  is  an  economic  limit  beyond  which  it  is  usel  ess  to  go,  but 
the  question  is,  what  is  this  limit  :     In  our  opinion,  this  must 
depend  upon  the  district  and  upon  local  circumstances.     A 
good  many,  however,  believe  that   Is.  a  unit  is  as  much  as 
consumers  can   be   expected  to   pay,   but  other  well-known 
authorities,  such  as  Mr.  W.  L.  Madgen  and  Mr.  F.  E.  Gripper, 
appear  to  think  that  there  is  no  difficulty  in  getting  more  than 
a  shilling  a  unit,  which  is  the  highest  rate  ai)prcved  bv  the 
Electricity   Commissioners,    and    all    su})ply    comjjanies   were 
urged,  at  the  recent  meeting  of  the  Provincial  Electric  Supply 
Committee,  to  endeavour  to  get  such  a  rate  put  into  force.   We 
do  not  think  the  policy  of  getting  as  much  as  consumers  can 
be  induced  to  pay  is  the  right  one  ;   it  may  succeed  for  a  time 
while   industrial   conditions   are  tmsettled,  but   it   is  not   cal- 
culated to  encourage  consumers  to  extend  the  applications  of 
electri'iity  or  to  popularise  its  use  for  domestic  and  industrial 
purposes.     We  think,  however,  that  every  supply  company 
is  entitled  to  a  reasonable  return  upon  its  capital  outlay,  and 
for  this  reason  it  is  a  pure  mockery  to  provide  (as  the  Sevenoaks 
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and  the  Dorchester  orders  do)  that  "  the  company  may, 
during  the  continuance  of  this  Order,  pay  a  dividend  on  the 
ordinary  stock  or  shares  at  a  rate  of  not  more  than  three- 
quarters  of  the  pre-war  rate  of  di\adend,"  when,  as  a  matter 
of  fact,  there  never  has  been  any  ordinary  dividend.  It  is  not 
clear  whether  the  average  pre-war  or  the  highest  dividend  paid 
in  any  one  year  is  meant,  but  whichever  it  be  the  North  of 
Scotland  Electric  Light  &  Power  Company,  which  owns  the 
Montrose  electricity  works,  cannot  pay  under  the  Order  more 
than  about  2|  per  cent.,  which  is  quite  an  inadequate  return 
upon  capital  in  these  days.  The  Minister  of  Transport  can 
easily  provide  a  remedy  by  introducing  a  short  Bill  to  deal  with 
the  question,  just  as  he  did  in  the  case  of  the  tramways  earlier 
in  the  year,  and  we  would  urge  him  to  do  so  at  the  earliest 
possible  moment.  We  refer  to  another  phase  of  this  important 
question  in  our  Leading  Article. 

Breach   of  Factory  Regulations. 

There  are  apparently  still  a  few  of  the  older  generating 
stations  where  the  switchboard  arrangements  do  not  comply 
with  the  Home  Office  Eegulations.  It  will  be  remembered  that 
the  regulations  governing  operations  on  switchboards  came 
into  force  on  January  1,  1909,  and  we  should,  therefore,  have 
thought  that  all  supply  authorities  were  f  ally  acquainted  with 
them  by  now.  The  proceedings  against  Plymouth  Cor- 
poration Electricity  Department  last  week,  however,  disclosed 
not  only  a  breach  of  Kegulation  18  of  the  Home  Office  Code, 
but  a  somewhat  lax  method  of  cleaning  the  switchboard  and 
general  ignorance  of  the  Regulations.  It  may  be  pointed  out 
that  to  comply  with  the  Regulation  it  would  be  necessary  to 
install  additional  apparatus  or  to  make  the  switchboard  dead 
for  half  an  hour.  The  first  alternative,  of  course,  means  con- 
siderable expense,  and  the  second  would  no  doubt  be  awkward 
for  the  consumers  as  they  would  be  deprived  of  supply  for  a 
short  time.  It  appears  that  at  Plymouth  the  method  was  for 
a  semi-skilled  man  to  stand  on  a  chair,  which  was  placed  on  a 
table,  and  from  this  acrobatic  position  to  clean  the  insulators 
with  a  wiper  fixed  on  the  end  of  a  stick.  It  is  not  surprising, 
therefore,  to  learn  that  an  accident  occurred  and  that  the 
prosecution  of  the  Corporation  followed.  Fortunately,  these 
breaches  of  the  Regulations  are  very  rare,  but  Mr.  Scott  Ram, 
H.M.  Electrical  Inspector  of  Factories,  pointed  out  the  prac- 
tice adopted  was  a  very  dangerous  one,  for  even  a  skilled  man 
in  such  a  position  might  easily  slip  or  some  other  accident 
might  happen.  No  doubt  the  switchboard  arrangements  at 
Plymouth  would  have  been  modernised  long  ago  but  for  the 
war.  No  avoidable  risk  should,  however,  be  incurred  in  the 
generation  or  supply  of  electricity,  and  ,V3  think  the  time  has 
come  when  nothing  of  a  risk  character,  more  especially  when 
a  remedy  can  be  readily  found  as  in  the  present  instance,  should 
be  tolerated  in  station  practice. 

Undeveloped  Provisional  Orders. 

Many  provisional  electric  lighting  orders  and  special  Acts 
granted  prior  to  the  war  were  allowed  to  reniiin  in  abeyance 
for  one  reason  or  another.  They  might,  howt^ver,  very  well 
be  put  into  force  now,  especially  in  cases  where  a  bulk  supply 
of  electricity  could  be  obtained  without  much  difficulty.  We 
therefore  welcome  the  decision  of  the  Ministry  of  Transport 
not  to  grant  the  Deal  &  Walmor  Oas  &  Electricity  Company 
any  further  extension  of  tin\o  for  jnitting  their  electricity  powers 
into  force,  unless  arrangements  are  made  forthwith  to  take  a 
supply  of  electricity  in  bulk  from  a  neighbouring  colliery  or 
other  suitable  source.  It  nuvj'  bo  noted  that  under  its  Act  of 
1914  the  company  obtainec^  authority  to  sujiply  electricity  in 
Deal,  Walmei  and  in  Ringwould.  Tliouijh  s(>veral  extensions 
of  time  have  already  been  grunted,  no  delinite  s(e])s  have  been 


taken  to  establish  a  generating  station  or  to  obtain  a  supply  in 
bulk,  but  no  doubt  a  supply  will  now  be  obtained  from  the 
East  Kent  Colliery  Company.  It  is  pretty  obvious  why  noth- 
ing has  been  done,  and  it  is  high  time  this  dog-in-the-manger 
[)olicy  was  checked.  Stone  is  another  instance  of  the  right 
to  supply  electricity  being  granted  to  the  local  gas  company 
without  any  effort  being  made  either  to  establish  works  or  to 
obtain  a  bulk  supply.  We  could  cite  other  instances  of  this 
abuse  of  Parliamentary  powers,  and  we  think  the  time  has 
now  come  when  the  Electricity  Commissioners  should  inquire 
into  the  true  facts  of  each  and  either  insist  upon  a  supply  being 
given  within  a  reasonable  time  or  refuse  to  grant  any  further 
extension  of  time. 


The  Idolatry  of  Science. 

When  science,  particularly  in  its  applied  manifestations, 
is  the  subject  of  so  much  lip-worship,  it  is  refreshing  to  come 
across  an  instance  of  a  frank  objection  to  its  achievements 
and  a  denial  of  its  services  to  humanity.  This  is  provided  by 
Mr.  Stephen  Coleridge  in  a  recent  article,  "  The  Idolatry  of 
Science."  He  thinks  that  travelling  by  train  has  not  added 
to  the  pleasures  of  life,  and  that  the  telephone  has  doubled  its 
sorrows.  He  protests  against  the  strain  and  stress  of  modern 
times,  and  sighs  for  the  greater  leisure,  simplicity  and  freedom 
of  thought  of  byegone  days.  This  outlook  is  not  infrequently 
met  with  in  representatives  of  a  passing  age.  The  period  that 
is  passing  is  always  the  best.  Well,  it  is  always  open  to  those 
who  hold  such  views  to  refuse  the  so-called  benefits  of  science. 
By  exercising  ingenuity,  a  man  may  abstain  from  the  use  of 
railways  and  cut  himself  adrift  from  telephones  and  still  live. 
But  we  are  inclined  to  believe  that  the  impression  that  each  age 
involves  more  strain  and  stress  than  its  predecessor  is  largely 
a  fallacy.  If  people  execute  work  more  rapidly  now,  they  still 
do  it,  on  the  whole,  in  greater  comfort,  with  less  effort,  and  for 
shorter  periods  than  their  ancestors.  In  the  days  of  Dickens, 
which  to  some  are  the  most  delectable  period,  hours  of  work 
were  very  much  longer  than  to-day,  and  the  working  classes 
had  certainly  far  fewer  opportunities  of  leisure,  culture  or 
refinement.  In  any  case,  Science  has  always  one  strong 
position  to  fall  back  upon — her  gifts  are  her  own,  their  conse- 
quences what  men  make  them.  We  have  just  passed  through 
a  period  during  which  the  world  has  been  straining  the  re- 
sources of  science  to  the  utmost  for  purposes  of  destruction  ; 
even  in  times  of  peace  the  gifts  of  science  are  largely  misused 
and  frittered  away.  We  still  hold,  however,  that  in  the  main 
they  prove  for  the  benefit  of  mankind,  and  we  look  forward 
to  a  period  when  wisdom  will  keep  pace  with  knowledge  and 
their  full  advantage  will  be  reaped. 


The  Newcomen  Society. 

A  SHORT  time  ago  we  called  attention  in  these  columns  to 
the  establishment  of  a  society  for  the  study  of  the  history  of 
engineering  and  technology.  We  are  glad  to  hear  that  this 
Society,  which  readers  of  The  Electrician  will  remember  is 
known  as  the  Newcomen  Society,  has  now  got  past  the  ob- 
stacles which  surround  the  birth  of  all  such  institutions,  and 
has  issued  a  statement  of  aims  and  objects  which  are  not 
unworthy  of  study.  It  may  be  pointed  out  that  the  Society 
desires  to  be  international  in  its  scope,  and  that  its  primary 
object  is  to  rescue  the  history  of  engineering  from  the  neglect 
into  which  it  has  most  unjustifiably  fallen.  Such  a  study  is  not 
only  a  proper  tribute  to  tbe  work  of  pioneers,  but  is  of  real 
educational  value  as  a  guidance  of  future  progress.  We  are 
told  to  praise  famous  men.  It  would  be  better  to  study  their 
work,  and  from  their  mistakes  and  success  to  mould  a  monu- 
ment which  shall  be  both  a  landmark  and  a  guide  to  a  new 
world. 
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A  Word  to  the  Wise. 

There  are  already  enough  Jeremiahs  in  evidence  to  make 
further  recruits  to  their  ranks  both  unnecessary  and  un- 
desirable. Nevertheless,  we  propose  temporarily  to  join  this 
mournful  band,  putting  forward  in  defence  the  fact  that  while 
the  original  Jeremiah  was  a  prophet,  and  therefore  primarily 
concerned  with  the  future,  like  others  of  his  tribe  he  often 
found  it  convenient  to  draw  attention  to  existing  disabilities 
in  order  that  he  might  emphasise  how  much  worse  matters 
would  shortly  be,  if  his  advice  were  not  taken. 

The  Decadence  of  the  Small  Undertaking. 
There  will  be  general  agreement  that  the  condition  of  many 
of  the  electricity  undertakings  in  our  smaller  towns  is  de- 
plorable. This  condition  is,  perhaps,  more  evident  when  these 
undertakings  are  privately  owned,  though  stagnation  and  bad 
finance  are  equally  present  in  some  of  the  municipally-owned 
concerns.  The  reasons  for  tliis  are  not  far  to  seek.  The  in- 
creasing cost  of  fuel,  material  and  labour  and  the  pressure  of 
other  difficulties  of  a  like  kind  connected  with  the  generation 
of  electricity  on  a  small  scale  have  all  helped  to  call  attention 
to  the  sandiness  of  the  foundation  on  which  many  of  these 
undertakings  have  been  built  and  have  forced  those  which 
are  privately  owned  to  look  anxiously  for  a  remedy  which  shall 
adjust  the  old  balance  between  revenue  and  expenditure  and 
bring  the  profits  back  at  least  to  their  pre-war  figure,  low 
though  this  often  was.  Statements  at  the  recent  annual 
meeting  of  the  Provincial  Electric  Supply  Committee  indicate 
that  it  is  believed  a  remedy  has  been  found  by  increasing  the 
rates,  but  we  are  very  much  afraid  that  the  suggested  specific 
will  turn  out  only  to  be  a  patent  medicine  after  all ;  and 
that  it  is  not  unlikely  before  long  to  exercise  the  deleterious 
efiect;on'-the  system  which  usually  follows  the  administration 
of  quack  nostrums.  It  must,  however,  in  fairness  be  pointed 
out  that  the  only  difference  between  these  small  private 
companies  and  the  equally  small  municipally-owned  under- 
takings is  that  the  latter  are  able  to  conceal  their  losses  by 
resource  to  "  rate  aid  "  or  by  increasing  the  charges  for  street 
lighting  in  a  way  which  is  not  open  to  their  rivals.  Both 
these  are  remedies  whose  ability  to  effect  a  permanent  cure  is 
as  likely  to  be  as  elusive  as  the  one  we  have  just  mentioned. 

The  Psychology  of  Disabilities. 
We^shall  be  told  that  thus  to  compare  the  municipally- 
owned  with  the  privately-owned  undertaking  is  to  overstep 
the  limits  of  fairness  ;  that  the  companies  have  always  worked 
under  restrictions  from  which  the  municipahties  have  been 
free  and  that  even  now  the  policy  of  the  Electricity  Com- 
missioners seems  to  be  to  grind  the  former  still  lower  into  the 
dust.  We  admit  the  disabilities  and  the  weight  of  their 
deadening  effect  on  enterprise,  but  we  do  not  agree  that  they 
are  entirely  responsible  for  the  present  state  of  things.  Or, 
perhaps,  it  would  be  better  to  qualify  that  remark  by  saying 
that  the  psychological  effect  of  the  restrictions  has  been  as 
great,  if  not  greater,  than  the  financial  and  technical  eft'ects. 
Indeed,  it  might  almost  be  said  that  the  shadow  of  ultimate 
purchase  has  so  effected  the  policy  of  the  privately-owned 
electricity  undertaking  as  to  prevent  the  growth  in  them  of  any 
of  that  enterprise,  foresight  and  desire  for  subsequent  develop- 
ment which  are  the  concomitants  of  commercial  concern 
with  the  least  claim  to  progressiveness.  Even  if  we  agree  that 
in  future  it  is  the  duty  of  the  Electricity  Commissioners  to  help 
the  small  electricity  supply  companies  by  the  removal  of  dis- 
abilities and  by  the  provision  of  capital  on  easy  terms(and  we 
have  no  doubt  that  all  these  matters  are  receiving  the  sym- 
pathetic consideration  of  that  body)  we  must  reiterate  that 
assistance  in  whatever  form  it  may  come  will  not  go  to  the  root 
of  the  evil  and  that  what  is  wanted  is  a  new  spirit  in  the  manage- 
ment of  these  undertakings,  the  realisation  that  here  is  a  field 


at  their  doors  that  will  pay  for'development,  and  a'detf?rmina- 
tion  that  the  l/iisser  aller  policy  of  the  pa.st  shall  be  replaced 
by  an  aller  faire  jjolicy  in  the  future.  This  advice  is  equally 
applicable  to  many  nmnicipally-owned  undertakings  whose 
present  lack  of  progressiveness  is  the  more  regrettable  when 
we  consider  the  easier  conditions  under  which  they  have  been 
working. 

The  Possibilities  of  the  Impossible. 

We  shall  be  told  that  all  this  is  impossible  and  that  we  do 
not  understand  the  insuperable  obstacles  which  prevent  the 
carrying  out  of  our  suggestions.  We  reply  that  it  is  not  im- 
possible, for  a  beginning  has  already  been  made  in  developing 
at  least  one  undertaking  on  the  lines  we  have  ju-st  laid  down. 
On  another  page  of  this  issue  we  describe  what  has  been  done 
in  the  small  city  of  Hereford  to  increase  the  employment  of 
electricity  for  all  sorts  of  purposes,  in  supplying  the  needs  of 
the  surrounding  agricultural  districts  and  in  realising  that  in 
increasing  the  domestic  load  along  progressive  lines  lies  the 
future  of  electricity  supply.  The  supply  industry  should  be 
grateful  to  Mr.  Kerr  for  showing  them  what  can  be  done  in 
this  direction.  Whether  they  will  be,  of  course,  is  quite  another 
thing. 

Irony  and  Truth. 

The  way  in  which  Mr.  Kerr  has  brought  this  state  of  things 
about  shows  that  there  is  many  la  true  word  spoken  in  irony. 
For  Mr.  P.  D.  Tucket,  addressing  the  armual  meeting  of  the 
Provincial  Electric  Supply  Committee,  said  "  The  companies 
would  be  happier  as  caterers  with  the  supply  business  as  a  side 
line,"  and  this  is  just  what  Mr.  Kerr  is  finding  in  actual  fact 
are  the  right  lines  upon  which  to  work  if  electricity  supply  is 
to  be  developed  in  areas  where  a  power  load  is  not  ready  to 
hand  and  where  something  must  be  done,  something  new  if 
need  be,  if  stagnation  is  not  to  set  in.  Get  farmers,  house- 
wives, domestic  servants  and  everyone  else,  he  advises,  inter- 
ested in  electrically-operated  churns,  hair  driers  and  irons  ;  in 
a  word  go  into  the  hardware  and  domestic  business  with  elec- 
trical apparatus  in  the  one  hand  and  sympathy  and  deter- 
mination in  the  other  and  there  will  be  no  difficulty  in  selling 
current  both  cheaply  and  abundantly.  The  difficulty  will  be 
to  keep  people  from  buying  it. 

The  Fundamental  Fact. 

It  is,  we  think,  the  inability  to  realise  this  fundamental  fact 
that  is  the  principal  cause  of  the  present  condition  of  the 
majority  of  small  electricity  imdertakings.  Most  of  them, 
whether  they  be  municipally  or  privately-owned,  cling  pathe- 
tically to  the  lighting  load  as  their  only  salvation  And  if 
their  service  suilters  as  the  result  their  only  remedy  is  to  put 
up  their  prices.  A  most  retrograde  policy  !  Electric  lighting 
in  its  present  state  of  development  is  an  excellent  advertise- 
ment properly  used  and  is  a  useful  adjunct  to  other  means  of 
using  current,  but  for  a  "  bread  butter  ""  load,  where  owing  to 
local  conditions  the  possible  power  load  is  small,  resource  must 
be  had  to  such  an  employment  of  electricity  as  Mr.  Kerr  has 
found  so  satisfactory.  To  develop  this  'oad  means  hard  work, 
but  the  results  are  worth  having  as  shown  by  the  fact  that  in 
Hereford  100  units  are  consumed  per  annum  per  head  of 
population. 

We  have  said  that  it  is  highly  desirable  that  such  a  scheme 
of  development  should  be  inaugurated  in  all  small  electricity 
undertakings.  But  to  do  this  will  require,  we  are  afraid,  in 
many  cases,  a  change  of  spirit.  Admitting  all  disabiUties 
whether  financial  or  technical  that  can  be  advanced  as  reasons 
for  the  small  progress  that  has  been  made  in  certain  distrcts 
we  are  still  faced  with  the  fact  that  the  really  great  obstacle 
to  electrical  development  in  many  quarters  is  the  lack  of  belief 
on  the  part  of  manufacturers  and  contractors  no  less  than  of 
supply  engineers  in  its  possibifities  for  domestic  purposes.  To 
introduce  belief  in  place  of  scepticism  must,  therefore,  be  our 
first  task. 
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Automatic  Telephone  Progress. 

Introduction   of  a  New   System  into  the  City  of  Lond 


on. 


The  Post  OfTicc  authorities  have  for  some  time  been  studying 
the  practicability  of  cm])loying  automatic  telephones  in  very  large 
cities,  and  particularly  in  London.  It  is  generally  admitted  that 
an  automatic  telej)hone  system,  to  be  suitable  for  handling  heavv 
traffic  in  a  large  city,  must  be  capable  of  selecting  an  idle  junction 
circ^uit  from  within  a  large  group  ;  and  although  most  of  the  systems 
hitherto  in  common  use  have  banks  designed  ujwn  a  fundamental 

group  basis  of  relatively  small  dimensions — namely,  10  contacts 

some  device  has  generally  been  proposed  for  use  in  special  cases  with 
a  view  to  coinbining  a  number  of  these  small  groups,  and  thus  pro- 
ducing a  large  one.  In  most  of  the  existing  systems  sjjecial  addi- 
tional apparatus  has  been  suggested  for  the  purpose  ;  but  this  clearly 
tends  to  make  the  trunking  system  complex,  under  conditions  which 
were  already  very  severe,  and  under  circumstances  where  simplifica- 
tion would  liave  been  an  advantage.  Further,  the  amount  of 
apj)aratus  and  the  complexifr\^  involved  were  such  that  the  proposal 
could  not,  be  universally  adopted,  but  was  callable  of  restricted 
application  only  on  special  routes.  The  panel  automatic  system 
of  the  Western  Electric  Company,  which  is  about  to  be  tried  in 
London,  provides  access,  without  special  modification  or  accessories, 
to  large  groups  of  junction  circuits  (or  trunks,  as  they  are  technically 
described)  ;  this  produces  a  trunking  scheme  that  is  relatively 
simple.  The  panel  system  is  not  yet  in  use  anywhere  for  full  auto- 
matic service,  but  it  has  been  well  tested  in  America  under  semi- 
automatic conditions. 

The  Panel  System. 
The  panel  system  possesses  another  outstanding  feature  of  great 
importance — namely,  flexibility  of  trunking.     In  the  ordinary  course 
of  events  the  introduction  of  an  automatic  system  involves  a  traffic 
study  of  the  area,  followed  by  the  introduction  of  plant,  in  quantities 
and  in  distribution  suitable  for  the  conditions  of  the  city,  attention 
being  paid,  not  only  to  the  initial,  but  also  to  the  ultimate,  traffic 
conditions.     Under  these  circumstances  it  is  necessary  at  the  outset 
to  prepare  a  numbering  scheme  for  the  city  as  a  whole  in  order  that 
the  junction  circuits  which  link  together  the  various  exchanges  may 
be  selected  by  the  dialling  of  specific  code  numbers.     This  numbering 
scheme  is  rigidly  fixed,  and  is  inseparable  from  the  trunking  scheme. 
It  is  difficult  and  inconvenient  to  alter  the  trunking  scheme  once  it 
i^  designed,  but  modifications  may  frequently  become  necessary  owing 
to  the  fact  that  under  practical  conditions  it  is  unlikely  that  develop- 
ment studies,  projected  a  number  of  years  ahead,  will  remain  acciu-ate 
for  any  particular  locality.     The  difficulty  involved  in  modifying 
the  numbering  and  trunking  scheme  follows  from  the  fact  that  the 
subscribers'  numbers  which  ap])ear  in  the  Directory  must  contain 
the  junction  code,  and  that  code  is  the  key  to  the  level  on  the  switches 
(located  in  the  various  exchanges)  to  which  the  junction  circuits 
are  permanently  connected.     In  other  words,  the  code  has  a  rigid 
engineering  significance,  associating  the  trunking  layout  with  the 
Directory,  and  it  is  a  principle  that  alterations  to  the  latter  must  be 
as   infrequent   and    few   as   possible.     With    the    Western    Electric 
Company's  ])anel  system  it  is  possible  to  keep  the  numbering  scheme 
constant,  although  the  trunking  s-heme  may  be  modified  drastically 
from  tiiric  to  time,  as  will  be  indicated  later. 

The  Problem  oe  Junction  Layout. 
Another  (^onsiderati(m  having  great  weight  is  the  fact  that,  in 
laying  out  an  automatic  area  u])on  a  rigid  numbering  and  trunking 
acheme,  it  is  found  in  practice  that  the  junction  circuits  under  that 
scheme  are  very  different  in  layout  and  distribution  from  those  in 
use  as  part  of  the  manual  system  which  the  automatic  plant  is 
designed  to  replace.  It  is  very  important,  of  course,  that  the 
transfer-  from  numual  to  automatic  worldng  shall  involve  the  mini- 
mum (list  uri)ance  of  external  jjlant,  and  it  is  not  t «'  )  much  to  say  that 
the  Western  Electric  Comjjanys  panel  system  |/>rmits  the  intro- 
duction of  automatic  exchanges  without  any  chant'e  in  the  number 
of  junction  circuits  being  n(>cessitated,  i'he  importance  of  this 
facility  will  l>c  ivcognised  at  once,  and  it  is  due  partly  to  the  fact  that, 
whilst  the  system  is  designed  to  serve  a  trunking  grouj)  numbering 
as  much  as  !)l  circuits,  groups  as  small  as  10  circuits  can  be  worked 
economically  where  necessary.  In  addition,  the  fact  that  the 
numbering  and  trunking  schemes  are  inde|K'ndent  ])ermit.s.  wheiv 
necessary,  a  wide  range  of  traffic  routing  via  "tandem  "  cent?-es, 
as  used  in  maiuial  practice. 

Tiiii  Planning  ov  an  AitTORiATic  System. 
'I'he  intioduction  of  an  automatic  system  into  a  large  city  nuist 
be  planned  so  that  it  can  tak(>  i)lace  in  stages — i.e.,  exchange  i)y 
rfjxchauge.     It  is  important  also  that  the  traflic  facilities  atlorded 


by  the  automatic  plant  shaU  be  such  that  during  the  process  of 
nitroduction  the  mechanical  system  shall  not  ha\e  the  effect  of 
reducing  the  capacity  or  impairing  the  efficiencv  of  that  portion  of 
the  system  which  remains  working  on  a  manual  basis.  Although 
the  adoption  of  machine  switching  may  te  expected  to  alter  the 
conditions  of  telephony  so  that  a  simplification  of  tarifts  may  ulti- 
mately be  realised,  the  system  must  at  the  outset  be  capable  of 
meeting  the  comjilex  tariff  conditions  that  now  exist. 

It  is  also  necessary  that  the  conditions  of  operation  in  a  large  area 
shall  remain  simple  and  uniform  so  far  as  the  subscribers  are  con- 
cerned,  and  with  that  object  in  view  it  is  desirable  that  the  Directory 
be  planned  so  that  it  will  be  appUcable  to  both  automatic  and 
manual  subscribers,  because  in  a  large  city  both  services  will  exist 
side  by  side  for  a  long  period.     Whilst  the  automatic  exchanges 


¥iv. 


1. — NiMBKK  Plate  of  Dial  for  use  ox  Avtomatic  Telephones 

IN  LARGE  CITIES. 


are  being  introduced  it  is  desirable  that  a  subscriber  on  an  automatic 
exchange  shall  be  placed  in  direct  communication  with  anv  other 
subscriber  in  the  local  area  without  the  necessity  for  sjjeaking  to 
an  ojK'rator.  even  when  the  wanted  party  is  connected  to  a  manual 
exchange.  To  make  this  possible,  it  is  ])ro])osed,  in  large  cities  such 
as  London  and  Ncav  York,  to  fit  all  the  automatic  telephones  with 
.sjK'cial  dials,  the  finger  holes  of  which  correaj)cmd  to  letters  as  well 
as  to  figures  in  the  manner  illustrated  in  Fig.  1.  The  whole  of  the 
letters  of  the  alphabet,  with  the  exception  of  Q  and  Z.  apjK'ar  in 
finger  holes  2  and  0  inclusive.  The  entries  in  the  Directory  will  in* 
l)rinted  as  indicated  in  Fig.  2.     8o  long  as  a  subscrilKM"  is  connected 

MAYfaii-  ...  21(i:i  Beati)  (A.  J.)  &  Co..  t>.  Deans-square. 

CENtial  ...  7880  Beech  (H.)  &  Co.,  14,  Hcthlclum-street. 

MIDlaiul  ...  8095  Bcesley,  J.  C,  4<>7.  Abln-y  Park-road. 

Victoria  ...  ;i83l>  Becsoii,  J.,  18,  .Market-place. 

NORtluin  ...  8101  Bchrens,  K..  8.  Victoria-street. 

south  ...  4914  Moll  (T.)  &  Sons.  2tTl,  Victoria-street. 

EAStcni  ...  0234  Benham  (A.)  &  Co.,  27.  Cannon-stre-et. 

Flo.  2. — Specimen  Telephone  Directory  Entries. 


to  a  manual  exihange,  the  Directory  will  Ix^  used  in  the  ordinary  way 
and  no  attention  will  be  jiaid  by  him  to  the  fact  that  the  first  three 
letters  are  printed  in  heavy  capitals;  but  when  he  is  transferred  to 
an  automatic  exchange  he  will  U'  told  to  call.  say.  .Mayfair  21(i.'{.  by 
dialling  iu  addition  to  the  subscriber's  nunjInM-.  tlie  first  three  letter* 
of  ••  .Mayfair."  thus,  "  MAY  21(i.S.""  Of  course,  it  will  Ik>  recognised 
that  the  ])lacing  of  Icttei-s  in  the  dial  is  merely  a  convention  for 
sim|)lifying  the  subscribers  work,  and  that  the  mechanical  ojK^ration 
results  in  the  transmission  of  a  numeriiwl  c-odi  ;  for  instance,  MAY 
21<K{  is  in  reality  ()2!t2U>:}.  Hy  the  design  of  the  panel  tyiK>  of  auto- 
matic etpnjunent  it  is  pos,-<ible  and  nece.>isarv  to  transform  the 
numerical  or  traffic  code  (529  into  an  engineering  code  which  is 
different,  and  is  determined  by  the  po.sition  that  the  junction  circuits 
occupy  iu  the  si-lector  bank  or  panel.     If  for  traflic  "r  other  re«^^on8 
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it  is  required  to  alter  the  position  of  the  junction  circuits,  this  will 
be  done  by  a  cross-connecting  operation,  and  the  transformation 
associated  with  the  code  MAY  (or  629)  will  be  suitably  modified  also 
by  cross-connecting  the  "  sender  "  equipment,  so  that  the  same 
group  of  junction  circuits  can  be  found  in  its  new  position  when 
"MAY"  is  dialled  by  the  automatic  subscriber. 

If  Mayfair  is  an  automatic  exchange,  the  distant  end  of  the  junction 
circuits  will  terminate  on  automatic  switches,  which  wU  respond  to 
the  digits  2163,  and  find  the  called  line  as  described  later. 

"  Automatic-Manual  "  Working. 

When  a  subscriber  on  an  automatic  exchange  makes  a  call  to  an 
exchange  that  is  still  working  manually,  he  dials  the  exchange  code 
and  number  as  before,  and  the  mechanical  arrangements  are  such 
that  the  machine  at  the  automatic  exchange  will  connect  him  to  an 
idle  junction  circuit  outgoing  to  the  manual  exchange.  This  junc- 
tion circuit  will  be  associated  in  the  usual  way  at  the  incoming  end 
with  a  "  B  "  operator's  position,  and  the  call,  instead  of  being  passed 
Orally  over  an  order  wire  tothe"B"  operator,  as  in  ordinary  manua^^ 


a  systematic  way  ;  the  "  B  "  operator  knows  what  traffic  Is  waiting 
by  the  glowing  cord  ci  cuit  assignment  lamj>8. 

When  a  subscrilx;r  makes  a  call  from  a  manual  to  an  automatic 
exchange  the  alternative  methods  of  operation  are  : — 

(i)  If  the  call  is  from  a  manual  exchange,  which  has  few  positioos  and 
not  a  great  volume  of  traflSc  to  the  automatic  exchanges,  the  "  A  " 
operators'  positions  will  be  fitted  with  ord'nary  calling  dialfl  for  xue  on 
the  outgoing  junctions.  ^ 

('')  If  the  manual  exchange  i-s  likely  to  remain  in  service  as  such  for  a 
long  period  and  heis  many  positions  and  a  great  volume  of  traffic  to  the 
automatic  exchanges,  a  special  high-speed  keyboard  equipment  will 
be  provided  for  the  use  of  the  ''  A  "  operators. 

(c)  If  the  manual  exchange  is  similar  in  type  to  (<<),  except  that  it  will 
shortly  be  transferred  to  automatic  working,  the  provision  of  special 
equipment  for  the  "  A  "  operator  is  not  justified,  and  the  traffic  will  be 
transmitted  by  order  wire  to  special  "  B  "  positions  at  the  automatic 
exchange. 

A  few  special  "  B  "  positions  will  be  provided  at  all  automatic 
exchanges  for  recei%dng  traffic  under  category  (c)  above.  These 
positions  are  known  as  cordless  "  B  "  positions,  and  consist  of  a  plain 
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Fro.  3. — Keyboard  Arrangement  of  Call  Indicator,  "B"  Position. 


practice,  ^\ill  be  displayed  visually  on  a  special  call  indicator  fitted 
on  the  "  B  "  operator's  keyboard. 

This  call  indicator  fitted  in  the  keyboard  contains  a  number  of 
small  lamps,  and  is  equipped  -with  a  glass  cover  which  is  opaque, 
except  for  certain  places  where  there  are  transparent  outlines  of 
figures,  arranged  in  four  groups  as  indicated  in  Fig.  4.  When  the 
call  is  received  by  the  "B"  operator,  the  four  digits  of  the  wanted 
number  are  shown  by  the  glowing  of  the  corresponding  four  lamps, 
which  illuminate  the  relative  compartments  of  the  indicator  giving 
a  luminous  outline  of  the  transparent  figures.  Fig.  3*  shows  the 
keyboard  arrangement  of  a  call  indicator  "  B  "  position.  In  the 
case  of  a  call  for  2163  the  indicator  would  glow  as  shown  in  heavy 
type  in  Fig.  4.  On  receiving  a  call  the  first  indication  to  the  '■  B  '' 
operator  is  the  glowing  of  a  calling  supervisory  lamp  on  one  of  her 
junction  cords.  She  then  depresses  an  assignment  key  associated 
with  that  cord,  and  this  connects  the  call  indicator  to  the  junction 
circuit,  permitting  the  display  of  tlie  wanted  number.  The  "  B  " 
operator  then  "  tests  "  in  the  ordinary  ^\'ay,  and  on  inserting  the  plug 
into  a  jack  the  call  indicator  is  released  and  thereby  becomes  available 
for  the  next  call. 
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Fig.  4. — Arrangement  of  Call  Indicator. 

("all  indicator  "  B  "  positions  are  expected  to  carry  more  traffic 
than  a  corresi)onding  order  wire  "  B  "  position,  not  nierely  because 
the  visual  signals  are  more  definite  and  more  orderly  than  the  oral 
messages  of  an  order  wire,  but  also  because  team  work  as  bet\\een 
"B''  ])ositions  is  made  practicable  by  the  provision  of  a  "  helpinu- 
out  "  assignment  key  on  each  junction,  thus  enabling  the  adjacent 
operator  to  transfer  a  waiting  call  to  her  call  indicator.  Wliei.i 
an  automatic  subscriber  calls  a  manual  subscriber  the  apparatus 
stores  the  impulses,  so  that  the  calls  can  i-each  the  -  B  "  operator  in 

*^i^^V^"  ^'"^'®  '■"^■^  °^  ^''^'"P^  ^^  t^^  ^"^  o^  ^I'e  call  indicator  are 
provided  for  special  services  outside  the  scope  of  this  article. 


desk  without  a  multiple,  equipped  with  supervisory  lamps  and  keys 
for  60  incoming  junctions.  Each  junction  is  extended  to  selector 
mechanism  direct^ — i.e.,  without  the  interpolation  of  plugs  and 
cords — and  the  operators  keyboard  is  equipped  ^-ith  a  press  key 
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callinff  set  Fig.  5  shows  the  arrangement  of  such  a  position.  The 
"  B  "operator  receives  the  caU  in  the  usual  way  on  an  order  mre, 
and  aUots  a  junction  after  observing  that  it  is  free  by  the  absence 
of  glows  on  the  supervisory  lamps.  She  depresses  an  assignment 
key  which  connects  her  keyboard  calling  set  to  the  junction,  and 
causes  the  back  supervisory  or  "guard"  lamp  to  glow.  The 
operator  sets  up  the  call,  say,  2163  by  depressing  the  corresponding 
numerical  keys.  The  guard  lamp  is  then  extingmshed  and  the 
"busy"  lamp  glows  and  remains  glowing  throughout  the  connec- 


panels  instead  of  the  circular  arc  form  used  on  other  systems.  Each 
panel  contains  multiples  of  the  tip,  ring  and  sleeve  contacts  of  100 
circuits.  These  circuits  appear  in  numerical  order  vertically  on 
the  panel,  and  each  circuit  is  multipled  horizontally  30  times  on 
each  side  of  the  panel,  making  60  multiples  in  aU.  Five  panels  are 
placed  on  the  same  frame,  so  that  each  rack  provides  capacity  for 
500  circuits.  The  panel  type  of  apparatus  constructed  in  this  maimer 
wiU  function  either  as  a  group  selector  or  a  final  selector  equipment. 
The  normal  design  of  exchanges  operating  on  the  panel  system  is 


Yia,  0.— View  of  Selector  Rack  ised  in  the  Panel  System. 


tion      At  the  termination  of  the  call  the  "  A  "  operator  clears  as 
us„al  on  her  cord  (<ircuit  signals,  and  the  withdrawal  of  the      A 
in.  from  the  junction  gives  the  clear  to  the  "  B"  opemtor  by  a 
a  hing  signal  on  both  -guard"  and  -busy"  lamps      The      B^ 
operator  then  releases  the  selector  by  depvessuig  the     disconnect 

Excmianoe  Arranoements. 
The  Western  Electric  Companys  'panel  '  automatic  system  is 
so  named  because  the  banks  are  constructed  m  the  form  of  vertual 


based  upon  a  nominal  capacity  of  0.000  hues,  '^-^-^.f^^^^^^^fj 
woul.l  olmsoquently  n.pm^  20  tinal  selector  racks  "^  ^^^  ^^^^ J^^^'^ 
to  accommodate  subscribers  to  it.s  full  capacity.  Equipment  i. 
of  com-se.  required  in  the  same  exchange  to  distribute  on^natn  g 
and  incoming  calls  to  the  appropriate  bnal  selector  ^aeks,  ai^d  g  o  p 
sel.>ctor  apparatus  used  for  this  purpose  ,s  known  as  nooning 
so  ector"  equipment.  Consequently,  each  exchange  wil  req u^ 
a  number  of\nconiing  selector  and  final  selector  frames,  t^-  precise 
number  of  the  former  depending,  of  course,  on  traffic  requirements. 
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Considering  as  a  unit  a  10,000  line  exchange  consisting  of  incoming 
*nd  final  selectors  as  described  above,  it  is  necessary  to  provide 
Equipment  for  two  other  main  functions.  An  originating  sub- 
scriber must  be  provided  with  equipment  to  connect  his  calling  line 
to  the  selective  apparatus  and  the  panel  ty^jc  switches  used  for  this 
purpose  are  known  as  "  line  finders."  The  call  having  been  con- 
nected to  a  line  iinder,  it  is  necessary  for  connection  to  be  made 
•with  apparatus  that  will  distribute  the  call  to  the  required  exchange, 
including,  of  course,  the  special  case  in  whidi  the  call  does  not  leave 


tion  in  his  calling  line  and  at  the  same  time  haa  extended  it  to  a  dis- 
trict selector  associated  with  which  is  a  special  switch  known  as  a 
"  sender  selector."  The  sender  selector  at  the  same  time  automa- 
tically finds  an  idle  sender,  the  functions  of  which  are  to  accept  the 
impulses  from  tin;  calling  subscriber,  store  them  and  tran.slate  them 
into  a  correct  form  for  guiding  the  call  to  its  destination.  The 
subscriber  hearing  the  tone  now  dials,  say,  "  MAY  2136  "  ;  the 
operation  of  dialling  is  normal  and  well  understood,  and  therefore 
needs  no  special   explanation.     The  impulses  having   been  stored 


Fig.  7. — Oper.\tino  Mechanism  of  Selector  Rack. 


thetbuilding,  but  is  completed  in  the  exchange  where  it  originates. 
Switches'provided  for  this  purpose  are  known  as  "  district  selectors." 

Making  a  Call. 
,  Fig.  8  shows  in  diagrammatic  form  the  various  tvipes  of  apparatus 
andjtheir  inter-relation.  The  process  of  making  a  call  is  as  follows  : 
The  subscriber  lifts  his  receiver  and  listens  until  he  hears  a  dis- 
tinctive tone,  known  as  the  "  diaUing  tone."  This  tone  announces 
the  fact  that  a  line  finder  has  been  set  in  operation,  has  made  connec- 


on  the  sender,  their  transformation  commences,  and  as  a  result  the 
district  selector  operates  until  a  selected  brush  makes  contact  with 
the  bank,  to  which  are  connected  the  outgoing  junction  circuits  to 
Mayfair.  At  the  distant  end  the  junction  circuits  are  connected  to 
incoming  selectors.  At  this  stage  the  impulses  corresponding  to 
'■  21  "  are  transformed  by  the  sender,  so  that  the  brushes  of  the 
incoming  selector  are  guided  to  the  junctions  which  serve  the  par- 
ticular 500  line  final  group  that  contains,  along  with  others,  the 
subscribers  whose  numbers  commence  with  the  digits  21,  and  an 
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1  die  line  to  this  group  having  been  found,  the  appropriate  brush  of 
the  final  selector  is  operated,  so  that  connection  can  be  made  to 
subscribers  in  the  21st  hundred  group.  The  final  stage  of  the  con- 
nection is  made  by  the  brush  taking  a  long  step,  so  reaching  the  tens 
group  corresponding  to  the  digit  "  6  "  and  a  short  step  correspond- 
ing to  the  units  digit  "3."  The  bell  of  the  called  subscriber  will 
at  this  stage  be  rung,  if  his  line  is  disengaged,  conversation  will 
ensue,  and  when  at  the  end  of  the  conversation  the  originating 
subscriber  restores  his  receiver  to  the  hook,  the  whole  of  the  s-natches 
that  have  been  used  in  maintaining  the  connection  will  be  restored 
to  normal.  The  sender  selector  and  the  sender  itself  were  released 
before  the  conversation  commenced,  that  is  as  soon  as  the  process 
of  selection  was  completed. 

In  Fig.  8  it  will  be  seen  that  there  is  a  fifth  type  of  switch,  known 
as  an  "  office  selector."  This  has  a  similar  function  to  a  district 
selector,  but  is  provided  for  miscellaneous  services  in  cases  where 
the  district  selector  bank  is  not  of  sufficient  capacity  to  accommodate 
the  whole  of  the  circuits  necessary  to  carry  the  traffic  efficiently. 

It  is  not  possible  within  the  scope  of  this  article  to  give  full  tech- 
nical details  of  this  interesting  type  of  automatic  equipment,  but 
some  idea  of  its  appearance  and  operation  can  be  obtained  from  the 
view  of  a  rack  which  is  given  in  Fig.  6.  The  panels  "  P  "  have  in 
front  of  them  a  series  of  vertical  rods  or  elevators,  "  E,"  extending 
from  top  to  bottom  of  the  rack.  There  are  60  such  rods  in  a  fully- 
equipped  rack,  30  on  each  side.     When  a  call  reaches  the  rack  it  is 


panel.  This  is  done  by  the  control  of  the  commutator  in  conjunc- 
tion with  the  five  uppermost  slots  of  the  rack,  each  of  these  slots 
corresponding  to  a  brush  tripping  position.  After  the  correct  brush 
has  been  tripped,  the  elevator  proceeds,  UF  driving  the  elevator 
shaft  until  the  brush  reaches  the  correct  tens  group,  when  the  clutch 
magnet  of  UF  is  s-witched  out  of  circuit,  and  is  replaced  by  M-^, 
which  operates  in  conjunction  with  US,  driving  the  elevator  slowly 
and  deliberately,  so  that  the  brush  will  engage  with  the  correct  units 
set  of  contacts.  M^  is  then  switched  out  of  circuit  and  the  rack  is 
retained  in  position  by  the  pawl.  When  the  conversation  is  ter- 
minated, 3/3  is  brought  ifito  circuit,  the  pawl  is  withdra^-n  and  the 
rack  is  pressed  against  the  roller  DF.  This  roller  rotates  in  a  direc- 
tion opposed  to  that  of  the  other  two  rollers,  and  the  elevator  is 
thereby  restored  to  normal. 

Development  of  the  System  . 
The  foregoing  is  a  brief  description  of  the  Western  Electric  Com- 
pany's  panel  type  of  automatic  equipment  as  proposed  for  adoption 
in  very  large  cities.  An  extensive  programme  for  the  use  of  this 
type  of  equipment  in  New  York  and  other  large  American  cities  is 
at  present  being  engineered.  The  trial  installation  proposed  for 
London  is  one  of  3,500  lines,  to  serve  a  busy  district  in  the  cenret 
of  the  city  of  London.  It  is  hoped  that  the  information  obtained 
from  this  trial  will  be  such  as  to  enable  the  Post  Office  authorities 
^o  decide,  not  only  on  the  type  of  system'to  be  adopted  for  London, 
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Finder 


District 
Selector. 


Incoming 
Selecto/?. 


Final 
Selec tor. 


Originating 
Subscriber 


Called  Subscriber 
Connected  to  same-  Exchange. 


^  To  Call  Indicator  "B" Pas.  at  Manual  Exchange. 

>  To  Tandem  Automatic  Exchange. 
■>•  To  Incoming  Selector  at  other  Automatic  Exchanges. 
>■  To  Manual  Pos.  in  same  Exchange. 

>  To  Long  Distance.  Toll,  Desks  etc. 


Fig.  8. — Schematic  Diagram  of  Pankl  Automatic  Switching  Scheme. 

Note. — The  Office  Selector  is  provided  only  when  the  capacity  of  the  District  Selector  cannot  accomodate  all  the  outlets — the  outgoing 

trunks  shown  connected  to  the  Office  Selector  may  therefore  be  associated  with  the  District  Selector. 


associated  with  one  of  the  elevators,  the  connection  being  made  by 
means  of  sliding  contacts  on  the  commu*.  ;or  panel  "  C  "  fitted  at 
the  top  of  the  rack.  Each  of  the  elevator  circuits  connection  is 
multiphed  five  times  to  the  five  brushoo  with  wliich  each  elevator 
is  equipped,  one  brush  being  provided  for  each  panel.  According 
to  the  numbering  sclieme  of  the  system,  the  brush  jMopcr  to  a  par- 
ticular panel  Mill  be  thrown  into  contact  \\'\%\\  its  bank  by  the  action 
of  a  magn(>tic  trip])ing  device,  the  operation  of  which  coincides  with 
the  preliminary  steps  of  the  elevator.  As  its  name  suggests,  the 
elevator  moves  up  and  down  in  front  of  the  ])anel  as  requiivd.  The 
distance  that  tlu<  brush  travels  dej)ends  u})()n  tl.<'  control  exercised 
by  the  sender  tlirough  the  medium  of  the  commutator,  tlie  Avell- 
Lnown  principl(>  of  revcMted  imijuises  being  einj-.loved.  Fig.  7  is 
an  enlarged  view  of  the  lower  part  of  the  rack  illustrated  in  Fig.  0. 
four  of  the  clutcli  magnet  sets  having  been  removed  to  show  the 
means  adojited  for  converting  the  rotary  motion  of  the  driving  motor 
into  motion  of  translation  of  tlie  elevator.  VF  is  one  of  thive  steel 
rollers  that  ai-e  coviMvd  \\'\\\\  cork  and  an^  kept  in  constant  rotation 
by  a  driving  motor.  When  a  coiuiection  is  nuide  the  clutch  magnet 
M^ is operaUnl.  Th(>  aiinat nre  of  .1/^,  by  means  of  a  wlieel  exten.sion. 
presses  the  Hat  rack  termination  U  of  tiie  elevator  agamst  the  roller 
UF,  and  this  drives  the  elevator  upwaril.  'I'lie  slots  of  tlie  rack  are 
arranged  to  engage  with  a  T)awl.  so  that  A\iien  the  clutch  magnet  is 
de-energised  the  ele\at()r  will  not.  fall.  As  stated  above,  tlie  first 
operation  is  to  trip  the  corrtHt  brush,  thus  giving  access  to  tlie  proiH>r 


but  the  extent  and  speed  of  introduction.  It  A\ill.  of  coui-se.  be 
reaUsed  that  the  installation  of  automatic  apparatus  to  serve  so  large 
a  telejihone  area  as  London  \%-ill  be  a  work  of  immense  labour,  will 
cost  many  millions  of  pounds,  and  must  of  necessity  extend  over 
10  or  12  years  at  least,  since  automatic  exchanges  can  only  be  intro- 
duced economically  as  the  corresponding  manual  plant  becomes 
due  for  i-ejilacement,  or  additional  exchanges  ai-e  o|)ened.  There 
are  good  reasons  for  sa\-ing  that  in  a  large  city  like  London  unifor- 
mity of  system  is  essential.  lender  the  very  best  conditions, 
immense  compk^xity  is  involved,  and  the  additional  complexities 
that  would  follow  the  mixing  of  systoms  and  the  jirovision  of  arrange- 
ments for  complete  intercommunication  would  be  very  serious. 
Furth(>r.  the  introduction  of  automatic  ]ilaiit  is  not  a  matter  of 
essential  urgency,  as  there  is  no  question  that  an  uji-to-date  manual 
system  ^\(n^ld  provide  London  with  a  fii-st -class  tele]ilione  ser\ice 
for  many  yeai-s  to  come — at  any  rate  until  the  numl)er  of  subscriliers 
had  inci-eased  to  a  figure  four  or  six  times  the  pn^sent  total.  The 
selection  of  the  best  and  most  suitable  automatic  system  is,  therefore, 
a  far  moix^  important  consideration  than  liast<^  in  comiuenciug  the 
substitution  of  automatic  for  manual  apparatus,  and  the  Post  Office 
is  following  a  sound  princijile  in  installing  under  jiractical  conditions 
a  trial  exchange  of  this  pn^uuising  tyjx^  of  eipiijiment. 
Ite  Tli(>  ]iropost>d  new  automatic  exchange  will  be  installed  in  the 
building  known  as  the  O.P.O.  (South),  in  wliich  are  housed  at  present 
the  existing  t'entral  and  City  exchanges.     It  will  serve  in  the  first 


October  22,  1920. 


THE  ELECTRICIAN. 


471 


nstance  as  a  relief  exchange  for  improving  the  telephone  facilities 
in  the  central  areas  of  the  city,  and  it  will  be  laid  out  in  such  a  way 
as  to  provide  for  gradual  expansion  and  the  ultimate  replacement 
of  the  Central  and  City  exchanges  if  the  system  should  prove  so 
satisfactory  as  to  be  chosen  for  the  general  service  in  London.  It 
should,  perhaps,  be  stated  that  the  Post  Office  already  has  two  pro- 
vincial exchanges — Darhngton  and  Dudley — equipped  with  the 
Western  Electric  Company's  original  automatic  system.  This 
system,  which  has  been  fully  described  in  The  ELECTRICA^%*  has 
many  fundamental  points  in  common  with  the  panel  system  now 
under  consideration. 

The  Post  Office  and  the  "  Automatic." 

The  Post  Office  already  has  either  in  service  or  in  course  of  pro- 
vision installations  of  all  automatic  telephone  systems  which  have 
so  far  been  developed  to  a  practical  stage.  The  well-known  Strowger 
system  is  installed  at  Leeds,  Portsmouth,  Paisley,  Epsom,  Accring- 
ton,  Blackburn,  Newport  (Mon.),  and  a  number  of  smaller  centres. 
The  "  Siemens  "  system  is  working  at  Grimsby  and  Stockport,  and 
a  new  equipment  is  about  to  be  installed  at  Southampton.  The 
"  Lorimer  "  system  is  working  at  Hereford.  The  "  Relay  Auto- 
matic "    system    is    now    being   installed    at    Fleetwood,   and   the 


"  Clement  "  or  North  Electric  Company's  system  is  aVx>ut  to  be 
introduced  at  Dundee.  The  last-mentioned  system  has  been 
operated  in  America  at  a  numter  of  exchanges  on  the  .semi-automatic 
(or  auto-manual)  system  ;  but  the  Dundee  installation  unll  be  the 
first  occasion  on  which  it  has  been  developed  to  furnish  a  full  auto- 
matic service. 

It  may  be  fairly  stated  that  the  British  telephone  service  can 
already  claim  that  a  larger  proportion  of  its  subscrilxrrs  are  served 
by  automatic  systems  than  is  the  case  in  any  other  large  admin- 
istiation,  and  it  has  certainly  been  far  in  front  of  any  other 
administration  in  its  readiness  to  study  the  practical  results  of  all 
good  available  systems  by  actually  installing  them  in  its  public 
service.  At  the  same  time,  each  individual  installation  has  been  the 
subject  of  careful  preliminary  study,  and  the  various  automatic 
exchanges  have  l>een  introduced  where  they  were  best  calculated 
to  throw  light  on  particular  engineering  or  traffic  problems,  or  where 
the  calculation  of  the  total  annual  costs  of  running  the  service  showed 
the  automatic  system  to  be  more  economical  than  the  manual  system, 
which  is  by  no  means  invariably  the  case.  At  the  present  moment 
comparative  financial  studies  are  in  hand  in  connection  with  the 
forthcoming  reconstruction  of  a  number  of  exchanges  in  towns  which 
appear  favourable  for  the  introduction  of  automatic  switching  plant. 


Co-ordination  in  Libraries  and  Abstracts. 


By   A.   B.   EASON,  M.A. 


This  article  is  written  in  order  to  plead  for  the  better  and  faster 
dissemination  of  technical  knowledge.  It  contains  some  suggestions 
for  the  improvement  of  existing  methods.  It  may  be  that  some 
readers  are  aware  of  publications  which  need  no  improvement,  and 
feel  that  any  criticism  is  out  of  place.  The  writer,  however,  has  not 
yet  found  perfection  in  either  library  catalogues,  or  in  abstracts,  and 
therefore  hopes  to  point  a  way  towards  a  better  state  of  things  than 
exists  at  present.  Attention  is  also  directed  to  present-day  publica- 
tions containing  abstracts  and  similar  information. 

First,  as  to  libraries.  It  is  probably  known  to  most  readers  that 
in  New  York  the  large  engineering  societies  have  a  central  building 
and  a  central  library  for  technical  works.  It  has  been  suggested 
that  in  London  the  large  engineering  societies,  i.e.,  those  for  the 
civil,  mechanical,  electrical  and  mining  engineers,  should  adopt  the 
same  plan.  But  the  size  of  London  and  the  laek  of  money  has 
prevented  the  fruition  of  such  a  scheme  so  far.  In  the  meantime  the 
A\Titer  would  like  to  see  the  formation  of  a  complete  (in  so  far  as  any 
list  can  be  complete)  triplicate  or  quadruplicate  catalogue  of  the 
books  in  the  various  science  libraries  in  London  which  are  available 
for  the  use  of  engineers  and  students.  The  catalogue  would  be  of  the 
card  index  form,  and  would  indicate  the  libraries  in  which  the  relative 
books  could  be  found.  For  example,  the  card  index  catalogues 
might  be  housed  respectively  in  the  Patent  Office  Library,  the 
Library  of  the  Imperial  College  of  Science,  in  the  British  Museum, 
and  at  the  Institution  of  Civil  Engineers.  If  this  were  done,  when 
anyone  wanted  to  consult  a  book,  he  could  go  to  the  most  conveniently 
situated  card  index  and  learn  in  which  libraries  the  book  he  required 
could  be  found. 

It  may  be. objected  that  almost  every  book  can  be  foimd  in  the 
British  Museum,  but  it  may  not  be  convenient  to  get  to  the  Museum 
during  the  hours  at  which  it  is  open.  There  would  be  no  reason  for 
making  the  entries  in  this  card  index  catalogue  refer  only  to  books 
held  in  the  four  above-mentioned  libraries.  Certain  volumes  which 
are  not  in  these  libraries  may  exist  in  the  smaller  libraries  of  scientific 
societies,  and  an  entry  to  this  effect  could  be  made.  For  those  books 
in  the  smaUer  libraries  which  are  also  available  in  the  main  library 
no  entry  would  be  made  of  the  fact  that  they  could  be  seen  at  the 
smaller  libraries.  The  need  for  going  from  one  library  to  another 
to  find  a  particular  book  on  chance  of  its  being  there,  should  be 
avoided  if  possible. 

Lists  of  Scienti^'ic  Books. 
Before  leaving  this  subject  the  question  of  lists  of  books  on 
scientific  subjects  may  be  referred  to.  The  wi-iter  does  not  know 
what  is  the  most  complete  one.  Apart  from  ordinary  library 
catalogues  there  exist:  (1)  "  Technische  Bucherei,"  published  iii 
1913  by  the  Frank'sche  Verlagshandlung,  Stuttgart,  giving  a  list  of 
German,  French,  English  and  American  books  on  various  technical 
subjects  ;  (2)  the  British  Science  Guild  catalogue  includes  a  section 
with  names  of  books— this  year  the  list  is  to  contain  British  books 
which  are  in  print  and  available  for  purchase ;  (3)  the  Chemical 
Engineering  Catalogue  (1,  Madison  Avenue,  New  York)  has  a  section 

*  See  Vol.  LXXIV.,  pp.  .390,  420,  453.  494. 


mentioning  various  books.     It  is  vary  incomplet?,  and  ]  does  no 
mention  the  publisher  of  the  books. 

The  Need  of  Good  Abstracts. 
Secondly,  as  regards  abstracts.  In  The  Electrictax,  Vc^. 
LXXXIL,  p.  326,  March  21,  1919,  the  author  menrioned  various 
bibliographies  and  abstracts  in  existence.  Since  the  war  has 
ceased  others  have  been  resucitated.  They  all  tend  to  overlap  one 
another,  and  none  of  them  is  complete.  The  field  of  engineering  as  a 
whole  would  be  surveyed  \^'ith  more  certaintj-  if  they  each  dealt  with 
a  certain  defined  area.  The  proposals  and  criticisms  outlined  here 
falls  under  three  heads  :  (a)  Definitely  divide  up  the  field  of  scientific 
articles  from  which  abstracts  are  made,  and  increase  the  numbers  of 
journals  surveyed ;  (b)  Index  abstracts  defijiitely  under  subjects, 
using  the  Dewey  system  if  desirable.  A  suggested  decimal  nomen- 
clature for  the  classification  of  engineering  subjects  is  given  in  the 
"  Transactions  "  of  the  American  Society  of  Civil  Engineers,  Vol. 
LXXXIL,  p.  1620,  December,  1918 ;  (c)  abstract  articles  of  the 
"  resume  of  progress  "  tj^ie,  which  are  left  unnoticed  sometimes,  as 
not  being  directly  the  report  of  original  work.  A  good  example  of 
such  articles  are  PanneU's  on  air  flow  measurement  which  appeared 
in  "  Engineering,"  Vol.  CVIL,  p.  261,  1919.  This  was  a  valuable 
Paper  to  those  who  were  interested  in  the  subject,  but  who  had  not 
been  in  direct  contact  v,-ith.  some  of  the  featiu^s  mentioned  by 
Pannell.     The  articles  did  not  appeal  to  some  abstractors. 

BlBLIOGR^VPHIES   AXD   ABSTRACTS. 

The  following  bibliographies  and  abstracts  are  now  published : — 

1 .  Revue  de  I'lngenieur  et  Index  technique. 

2.  Technische  Zeitschriftenschau. 

3.  Revue  generale  d' Electricity. 

4.  Les  Fiches  industrielles. 

5.  Technical  Ro\aew. 

6.  Institution  of  Civil  Engineers'  Abstracts. 

7.  Science  Abstracts. 

8.  Industrial  Arts  Index. 

9.  Engineering  Index. 

10.  Journal  of  the  Society  of  Chemical  Irdustry. 

11.  Engineering  Management  (Cassiers  Abstracts). 

The  publications  7  to  11  have  been  dealt  with  in  the  article 
previously  mentioned.  We  shall  now  give  some  indication  of  the 
scope  of  publications  1  to  6. 

The  '■  Revue  de  llngonieur  et  Index  technique "  (published 
monthly  by  the  Bm-eau  d" Organisation  Economique,  Paris,  124, 
Rue  de  Provence,  or  New  York,  149,  Broadway)  contains  a  biblio- 
gi-aphj-  of  curi-ent  articles  indexed  on  the  Dewey  system  ;  the  titles 
of  the  articles  are  in  the  original  language,  the  subject  headings 
being  in  French.  English,  Italian  and  Spanish.  Mention  is  made  of 
the  various  places  where  articles  ai-e  reproduced  {i.e.,  if  the  E.T.Z. 
publish  an  article  wliich  is  reproduced  in  The  Electriciax,  or  the 
"  Journal  "  of  the  American  Society  of  Mechanical  Engineers,  these 
refei-ences  are  given).  Considering  the  scope  and  type  of  article 
referred  to,  it  seems  that  the  field  of  joiu-nals  surve\-ed  could  be 
increased  with  advantage. 
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The  "  Technische  Zeitschriftenschau  "  (published  weekly  by  the 
■\'erein  Deutsche  Ingenieur,  Berlin,  N.W.7,  Sommerstrasse,  4a)  con- 
tains bibliographical  references  which,  in  addition  to  the  title,  give 
a  list  of  the  contents  of  the  article.  The  alphabetical  indexing  is 
fair  ;  one  only  needs  to  glance  do^vn  the  kej^vords  at  the  right-hand 
side  of  the  page.  The  references  are  grouped  under  four  big  head- 
ings :  (a)  General  Engineering,  57  ;  (b)  Electrotechnics,  20  ;  (c) 
Manufacturing,  11  ;  {d)  Mining,  11.  The  figures  give  the  number 
of  references  in  each  section  of  the  January  17th  issue,  there  being 
1 1  Or  12  references  per  page.  It  is  easy  to  look  through  1 1  references, 
but  57  in  one  big  group  is  rather  too  many.  A  valuable  feature  is 
the  list  of  new  books ;  in  each  case  the  index  of  contents  is  given, 
but  only  German  books  seem  to  be  included. 

The  "Revue  Generale  de  I'Electricite"  (12,  Place  de  Laborde,  Paris, 
published  fortnightly)  has  a  separate  portion  ("Documentation") 
containing  abstracts  of  scientific  articles  and  patents  concerning 
electrical  work.  The  classification  foUows  a  numerical  system  ; 
some  entries  have  unnecessarily  complicated  numbers — viz.,  621, 
312,  16,  00,  46 — to  explain  the  contents  of  an  article. 

Trade  Abstracts. 

"  Les  riches  IndustrieUes  "  (Paris,  21,  Boulevard  Bonne-Nouvelle, 
2e,  published  monthly)  contains  abstracts  of  articles  in  a  large 
number  of  journals.  These  journals  are  of  a  very  miscellaneous 
nature,  and  are  of  the  "  trade  "  type  rather  than  the  "  technical  " 
type.  Each  monthly  issue  deals  with  particular  groups  of  subjects. 
The  December,  1919,  number  dealt  with  paper,  rubber,  &c.  ;  the 
February,  1920,  number  dealt  with  mining,  metaUm-gy  and  elec- 
tricity. It  contained  abstracts  from  55  journals.  The  abstracts 
are  all  of  the  same  length,  printed  on  one  side  of  the  paper  only,  and 
take  up  one  quarter  of  a  page,  so  that  if  a  page  is  cut  in  four  the 
abstracts  can  be  filed  in  a  card  index  cabinet.  The  index  follows 
the  Dewey  system.  The  number  of  the  page  upon  which  the  original 
article  appears  is  not  given,  and  the  references  are  not  clear.  Part 
numbers  may  be  confused  with  volume  numbers. 

The  "Technical  Review"  (published  fortnightly,  2,  Central  Build- 
ings, S.W.I)  is  the  offshoot  or  continuation  of  the  "Technical 
Supplement "  published  by  the  War  Office.  It  contains  both 
abstracts  and  bibliographical  notices  to  articles  appearing  in  scientific 
publications,  comprising  62  British,  42  American,  50  German,  and 
55  of  other  nations.  Mention  is  made  of  new  books.  This  used  to 
be  done  in  one  section  at  the  end  of  the  review,  but  is  now  done 
under  the  various  subjects,  which  is  a  pity.  A  single  list  of  books 
seems  more  convenient,  as  the  Ust  is  never  large,  and  books  on  one 


subject  may  be  useful  to  men  engaged  on  subjects  of  an  entirely 
different  nature.  The  references  to  books  are  not  restricted  to 
English  books.  Another  valuable  feature  is  that  the  review  is 
up  to  date. 

Institution  of  Civil  Engineers'  Abstracts. 

The  Institution  of  Civil  Engineers'  "  Abstracts  of  Papersjin 
Scientific  Transactions  and  Periodicals  "  is  now  issued  separately 
from  the  minutes  of  proceedings.  It  contains  good  abstracts  of  the 
best  articles  appearing  in  high-class  technical  literature.  It  is 
beginning  to  include  abstracts  of  telegraphic,  telephonic,  illuminating 
and  other  electrical  engineering  articles.  The  indexing  is  not 
perfect,  because  the  abstracts  are  indexed  under  the  title  of  the 
Paper,  and  two  articles  on  the  sJime  subject  are  sometimes  indexed 
under  different  headings.  Considering  the  "  Technical  Review," 
"Science  Abstracts"  and  the  "Civil  Engineers'  Abstracts,"  it  is  ap- 
parent that,  for  the  same  amount  of  work  done,  a  completer  and 
fuUer  series  of  abstracts  could  be  produced  if  there  was  suitable 
co-ordination.  "Science  Abstracts"  and  "Civil  Abstracts"  do  not 
abstract  much  from  journals  of  The  Electrician,  "  Electrical  Re- 
view "  and  "  Electrical  Times  "  type.  This  means  that  they  some 
times  miss  Papers  of  use  to  general  engineers.  The  "  Technical 
Review  "  avoids  this  mistake.  If  the  Institution  of  Civil  Engineers 
left  the  field  of  electrical  engineering  abstracting  to  "  Science  Ab- 
stracts," except  where  the  articles  covered  big  hydro-electric  schemes 
and  similar  work  involving  "  civil  "  work,  and  if  "  Science  Abstracts  " 
included  references  to  Papers  in  journals  of  interest  to  the  less 
scientifically  trained  but  more  commercial  engineers,  and  if  the 
abstracts  were  published  sooner  after  the  publication  of  the  original 
article,  additional  abstracts  could  be  provided  at  no  extra  cost. 

It  is  undersirable  that  the  "  Civils'  Abstracts  "  should  duplicate 
abstracts  appearing  in  "  Science  Abstracts,"  Series  B  ;  and  yet, 
unless  they  do,  their  electrical  engineering  abstracts  wiU  be  quite 
incomplete. 

Finally,  if  journals  giving  abstracts  and  bibliographies  would 
agree  upon  one  alphabetical  index,  and  would  aU  use  the  same 
index,  the  work  of  finding  Papers  on  any  subject  would  be  easier. 
For  instance,  let  Papers  on  electrical  fuses  be  always  indexed  iinder 
one  heading,  either  "  Fuses,  electrical,"  or  "  Electrical  fuses,"  but 
not  sometimes  under  the  one  and  sometimes  under  the  other,  and 
sometimes  under  "  Switchgear "  and  sometimes  under  "  Trans 
mission."  The  author  would  not  like  to  say  under  how  many 
different  titles  he  has  found  Papers  dealing  A\ith  the  balancing  of 
machinery  and  mth  the  prevention  of  vibration  from  unbalanced 
machines  in  buildings. 


The  Development  of  Rural  Electricity  Supply- 


Herelord's   Interesting    Enterprise. 


The  steps  which  are  at  present  being  taken  by  Mr.  W.  T.  Kerr,  the 
City  Electrical  Engineer,  to  develop  electricity  supply  in  Hereford 
are  not  only  of  intrinsic  interest,  but  provide  an  example  which 
might  be  followed  in  other  parts  of  the  country.  Hereford,  it 
may  be  as  well  to  remind  our  readers,  is  a  small  cathedral  city  of 
some  22,000  inhabitants,  whose  principal  industries  are  cider  making, 
acting  as  a  centre  for  the  commercial  side  of  the  agricultural  trade  of 
the  surrounding  district,  and  providing  attractions  for  sight-seeing 
Americans  and  plutocratic  miners  from  South  Wales,  In  these 
respects  it  does  not,  therefore,  differ  greatly  from  many  other  cities 
and  towns  of  similar  size  and  outlook  throughout  the  country,  where 
electricity  has  liad  little  or  no  application.  But  it  does  differ  from 
them  in  the  fact  that  the  annual  electrical  energy  consumption  per 
head  of  population  is  no  less  than  KK)  units.  The  history  of  this 
development  is,  therefore,  worth  consideration. 

Intensive  P^lectro  Culture. 
Electricity  supply  from  a  numicipally-owncd  sti-tion  has  been 
given  in  Hereford  since  1899.  And  we  mean  rothing  dero- 
gatory when  we  say  that  this  undertaking  was  started  mainly 
because  in  those  days  the  possession  of  an  electricity  sup})ly  imder- 
taking  by  a  municipality  was  "  the  thing."  It  could  not,  indeed, 
very  well  bo  otherwise.  The  principal  application  of  electricity 
was  for  lighting,  and  electric  lighting  was  a  precious  thing  not 
to  be  used  without  much  consideration.  But  while  in  places 
like  Manchester  and  Bradford  it  was  soon  found  that  the  power  load 
became  of  gradually  increasing  ini]iortance,  and  that  in  adopting 
an  electricity  supply  they  had  built  better  than  they  knew,  in  Here- 
ford no  such  industrial  d(>velopmeut  was  ])ossible  and  it  soon  became 
evident  that  to  use  an  apt  simile  uiiless  some  form  of  intensive 
culture  was  undertaken  a  state  of  stagnation  would  soon  be  reached. 


Mr.  Kerr,  therefore,  decided  not  only  to  initiate  a  campaign  in 
favour  of  the  use  of  domestic  electric  appliances  within  the  City 
area,  but  to  obtain  facilities  for  the  supply  of  electricity  for  all 
purposes,  to  farmers  and  others  in  the  surrounding  district.  This 
development  has  meant  a  tremendous  amount  of  pioneer  work 
in  which  tact  has  had  to  be  exercised,  nxity  of  purpose  has  had  to 
be  the  main  characteristic  and  disappointment  has  had  to  be  faced, 
as  wdl  be  realised  by  the  statement  that  it  was  only  after  five  years' 
continuous  effort  that  Mr.  Kerr  obtained  his  first  agricultural  con- 
sumer. Now,  however,  consumers  and  appUcations  for  connections 
are  coming  in  more  quickly  than  they  can  be  dealt  with ;  and  it  is 
not  too  much  to  say  that  the  scheme  has  proved  a  complete 
success. 

A  Variety  of  Consumers.    T  f  '    ' 

It  should  be  added  that  with  the  development  of  this  rural  supply 
has  gone  an  eoual  keen  endeavour  to  increase  the  number  and 
variety  of  the "  consumers  within  the  City  boundaries.  Messrs. 
Bulmcr  &  Company,  the  well-knowni  cider  manufacturers,  have 
long  had  the  whole  of  their  works  driven  electrically,  such  a  wide 
range  of  apparatus  as  bottle  washers,  serving  machines,  cider  pumps, 
conveyors,  &c.  being  installed.  At  a  tile  works  within  the  city  a 
heating  apparatus  is  being  put  in  which  will  have  a  load  of  180  kw, 
at  UK)"  per  cent,  load  factor  (such  a  consumer  is  worth  having), 
while  interesting  experiments  are  being  made  in  the  pasteurising  of 
milk  by  mercury-vapour  lamps  and  in  sjxx^ding  up  the  fermentation 
of  barley  by  electrical  means.  Indeed,  it  may  truly  be  said  that 
Mr.  Kerrs  policy  is  to  find  out  the  character  of  his  prospective 
consumer's  particular  fancy  or  problems,  and  then  to  presuade  him 
that  they  are  best  pandered  to  or  solved  by  electrical  means.  In 
this  connection  it  should  be  mentioned  that  though  the  streets  of 
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Hereford  are  not  electrically  lighted,  the  municipal  gas  works  are, 
and  that  all  the  machinery  therein  is  electrically  driven. 

It  is  evident  that  for  such  a  policy  to  meet  with  financial  success 
close  regard  must  be  had  to  the  Hnancial  side  of  the  undertaking. 
We  shall  refer  to  the  question  of  tarifls  below,  but  to  show  that  all 
this  development  has  not  been  rashly  undertaken  it  may  be  remarked 
that  after  the  whole  of  the  interest  and  sinking  fund  had  been  paid 
there  was  a  balance  of  £1,000  on  last  years  working. 

The  Use  of  Cheap  Fuel. 

Brief  reference  may  be  made  to  the  generating  station,  where 
Mr.  Kerr  has  again  shown  enterprise  in  using  metallurgical  coke- 


this  is  not  often  necessary  as  firing  is  obtained  from  one  of  the  other 
boilers.  Induced  and  forced  draught  is  fitted  to  each  of  the  boilers, 
which  are  of  the  Stirling  type,  and  in  addition  oil  fuel  can  be  injected 
at  peak  load,  so  raising  the  capacity  of  each  boiler  from  14,000  lb. 
to  21,000  1b.  per  hour,  Ihus  avoiding  use  of  an  additional  boiler. 
Under  normal  conditions  natural  draught  is  used.  Though  at  present 
the  oil  fuel  is  injected  by  hand,  a  compressed  air  apparatus  to  enable 
it  to  be  supplied  automatically  is  being  iiLStalled.  What  was 
thought  to  be  a  great  disadvantage  of  using  this  form  of  fuel  is  the 
large  amount  of  dust  to  which  it  gives  rise.  But  investigation  showed 
that  this  dust  far  from  being  simply  a  nuisance  had  a  considerable 
value  for  agricultural  purposes,  containing  as  much  as  6  per  cent. 


Reference. 

Overhead  High  Tension] 
Transmission  Line.       j 
Transformers. 


Fig.  1. — Map  SIro\^^^•G  Rural  Area  Supplied   by  the  Hereford  Electricity  Uxdertakixg. 


oven  dust  for  steam  raising  purposes.  This  form  of  fuel  has  now 
been  employed  by  him  for  3^  years,  and  its  use  has  enabled  the  fuel 
costs  of  the  undertaking  to  be  cut  down  to  0-34d.  per  unit  with  coke 
at  lis.  2d.  per  ton.  The  price  has  now  been  increased  to  15s.  or 
16s.,  but  doubtless  with  the  higher  output  that  may  be  expected 
the  price  per  unit  will  remain  round  about  tlie  present  low  figure. 
The  consumption  of  this  fuel  per  unit  generated  was  4.V  lb.  last  year, 
but  has  now  been  reduced  to  3^  lb.  This  fuel  is  o'btained  from' 
coking  ovens  and  steel  works.  In  starting  entirely  from  cold  a 
certam  amount  of  coal  has  to  be  used,  but  in  practice,  of  course. 


It  will  be 


of  potash.     It  is  now  therefore  being  sold  at  £3  per  ton. 
seen  that  little  is  not  gi-ist  that  comes  to  Mr.  Kerrs  mill. 

Generating  Plant. 
The  generating  plant  at  present  in  use  consists  of  two  1,500  kw. 
Ljung3trom  and  one  Fraser  it  Chalmers-Siemens  1.000  kw.  turbo - 
alternators,  supplying  three-phase  current  at  3,300  volts  and  50 
periods.  Energy  is  at  present  either  transmitted  to  outlying  dis- 
tricts at  this  voltage,  or  converted  to  direct  current  by  rotaries  for 
use  in  the  centre  of  the  town.     There  are,  in  addition,  two  relics 
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of  the  original  generating  plant,  consisting  of  300  kw.  Belliss- 
Dick  Kerr  sets,  which  are  still  used  on  the  winter  peak,  but  will 
shortly  be  replaced  by  three-pliase  plant  of  a  more  modern  type. 
It  is  eventually  intended  to  use  11,000  volts  as  the  transmission 
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I  Fig.  2.- — Diagram  Showikg  Layout  of  Rtjeal  Supply. 

pressure  toToutlying  districts,  while  to  provide  for  still  further 
extensions  "all  the  equipment,  including  poles  and  transmission 
lines,  have  been  designed  on  the  basis  of  a  working  pressure  of 
33,000  volts. 


The  Rukal  Network. 

Turning  now  to  the  question  of  rural  supply  the  accompanying 
map  (Fig.  1)  and  diagram  (Fig.  2)  give  an  idea  of  the  geography  of 
the  scheme  and  of  the  electrical  arrangements  followed  in  providing 
electricity  for  individual  consumers.  The  general  policy  is  to  use 
underground  transmission  in  the  centre  of  the  towTi  and  overhead 
transmission  once  the  houses  are  left  behind.  For  the  main  trans- 
mission lines,  steel  poles  of  the  lattice  girder  type  are  being  used, 
while  the  distributing  low-tension  lines  and  the  service  line  connec- 
tions are  being  carried  on  local-grown  larch  poles,  the  arrangement 
being  a  series  of  tour  insulators  in  the  vertical  plane,  the  top  three, 
the  phase  wires,  and  the  fourth  or  bottom  the  neutral  wire. 

Where  roads  are  crossed  the  protection  is  by  means  of  simple  V. 
guarding  on  low-tension  lines,  and  net  guarding  on  the  high  tension. 
Where  telephone  lines  are  crossed  by  extra-high-pressure  mains,  one 
or  other  are  placed  imdergroimd. 

The  type  of  transformer  station  used  is  shown  in  Fig.  3.  It 
possesses  the  merit  of  simplicity  and  consists  only  of  a  transformer 
mounted  on  channel  iron  fixed  to  one  of  the  transmission  poles. 
There  are  isolating  switch  fuses  on  the  high-tension  side,  and  the 
earth  wires  from  the  neutral  line  of  the  low-tension  lines  above  are 
carried  to  the  transformer  casing  and  the  centre  point  of  the  windings, 
and  then  down  to  a  Paragon  earthing  cone.  With  the  exception 
of  the  steel  poles,  which  are  now  being  erected  bj^  the  British  Insu- 
lated &  Helsby  Cables,  Ltd.,  the  whole  of  the  work  in  connection 
with  these  extensions  has  been  carried  out  by  .semi-skilled  ex- 
Service  men  under  the  supervision  of  the  departments  officials. 

Tact  and  Psychology. 
The  most  interesting  thing  about  this  development  is,  however, 
the  methods  by  which  the  rural  load  has  been  obtained.  We  men- 
tioned above  that  Mr.  Kerr  believed  in  discovering  each  individual's 
electrical  Aveakness  ;  and  this  is  the  general  policy  that  has  been 
adopted.  It  has  been  found  that  the  present  of  an  electric  iron  to 
this  one  or  the  demonstration  of  the  time  and  labour  saving  of  an 
electrically-driven  churn  to  that  one,  or  by  some  other  appeal  to 
masculine  weakness  and  feminine  vanity,  have  time  and  time  again 
been  successful  in  securing  the  wide  adoption  of  electricity  on  the 
farm.  Electric  lighting  is  also  an  advertisement,  especially  in  the 
cottage,  so  that  it  need  suffer  under  the  stigma  of  being  the  rich 
man's  light  no  longer.  The  housing  shortage  is  forcing  people  from 
the  town  into  the  country,  preventing  migration  from  the  country 
into  the  town  and  causing  the  demand  for  more  amenities  in  the 
cottage.  The  high  price  of  oil  and  its  other  disadvantages  are  also 
leading  to  an  increasing  demand  for  electric  light. 

Mr.  Kerr  and  his  assistants  have  borne  all  this  in  view  and  the 
results  obtained  justify  their  policy.  Not  a  little  of  this  success  is 
due  to  the  wise  way  in  which  Mr.  Kerr  has  chosen  his  assistants. 
These  are  men  highly  interested  in  their  job  and  keen  for  success. 
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''^hey  make  a  point  of  becoming  acquainted  with  everyone  in  tlie 
tlistrict,  of  losing  no  opportunity  of  inculcating  the  domestic  idea 
and  of  pointing  out  that  the  connection  of  an  iron  is  just  as  useful 
as  of  a  ()  kw.  radiator.  Theeffect  on  the  load  curve  is  shown  in  Fig.4, 
The  great  thing  is  to  get  a  start. 

Wayleaves. 

The  same  psychological  principles  have  been  followed  in  obtaining 
wayleaves.  It  is  true  that  under  the  Electricity  (Supply)  Act  these 
may  be  compulsorily  obtained,  but  compulsion  in  such  matters  is 
most  unwise  except  as  a  last  resort.  Mr.  Kerr  has  proved  that  i)y 
a  policy  of  conciliation  he  can  obtain  wayleaves  and  not  only  obtain 
them,  but  leave  behind  him  a  train  of  satisfied  consumers.  There 
must,  however,  be  some  give  and  take  in  these  matters,  and  it  has, 
therefore,  been  found  necessary  to  sacrifice  some  of  the  artistry  of 
the  lines  to  the  farmer's  convenience  and  to  arrange  that  except  in 
fields  that  will  be  permanently  used  for  grazing,  the  poles  are  placed 
in  the  hedgerows. 

We  may  briefly  refer  to  the  tariffs  in  force  for  this  class  of  supply. 
As  it  is  desired  to  develop  the  use  of  electricity  generally,  rather  than 
lighting,  heating  or  cooking  individually,  the  contract  system  is 
employed  with  a  fixed  charge  based  on  the  wattage  installed  plus 
2|d.  per  unit  consumed.  In  calculating  the  wattage  a  distinction 
is  made  between  "  active  "  and  "  inactive  "  lamps,  those  in  such 
places  a«  passages,  larders  and  lavatories  being  placed  in  the  latter 
class  and  not  included  in  the  wattage  figure.  This,  of  course,  is 
greatly  to  the  consumer's  advantage. 
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Fig.  4.— a  Typical  Load  Curve. 


As  a  matter  of  practice,  however,  it  is  found  that  among  this  class 
of  consumer  the  question  of  cost  is  quite  secondary  to  that  of  con- 
venience. That  precious  jewel,  the  domestic  servaAt,  is  beginninc.  to 
msist  that  an  electric  iron  must  be  part  of  the  equipment  of  any  house 
m  which  she  will  deign  to  stay,  while  the  farmers  wife  sees  distinct 
advantage  in  employing  an  electrically-driven  churn  which  quite 
outweighs  any  shock  that  may  be  administered  on  arrival  of  the 
quarterly  bill.  It  is  not,  therefore,  surprising  to  learn  that  the 
demand  for  connection  is  exceeding  the  rate  at  which  they  can  be 
supplied.  "^ 

In  conclusion,  we  wish  to  thank  Mr.  W.  T.  Kerr  for  allowing  u^ 
the  opportunity,  of  seeing  this  very  interesting  installation,  ancffor 
spending  a  great  deal  of  time  discussing  his  policv  with  our  repre- 
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Correspondence. 

— ♦ — 

WOMEN  IN  THE  PROGRESS  DEPARTMENT. 

TO   THE    EDITOR   OF  THE    ELECTRICIAN". 

Sir  :  Mr.  W.  .T.  Hi.scox  in  his  article  published  in  your  Issue 
of  the  8th  inst.,  referring  to  the  war  record  of  women,  .states 
tliat  "  the  duties  she  performed  in  the  engineerinj;  factory 
could  not  by  any  .stretch  of  imagination  be  clas.sed  a.s  Grade  1," 
and  goes  on  to  say  that  "  the  demand  for  production  was  so 
great  and  the  insistence  on  speedy  delivery  so  intense  that  . 
as  a  consequence,  the  .standard  of  workmanship  was  not  too 
clo.sely  criticised."  This  statement  is  surprising.  It  mav  be 
true  for  some  operations,  but  if  Mr.  Hiscox  will  take  the  trouble 
to  discover  the  very  large  number  of  operations  and  grades  of 
work,  which  were  done  by  women  in  the  shops  during  the  war, 
he  will  realise  that  for  much  of  that  work,  accuracy  was  of  the 
very  first  importance.  Lady  Parsons,  in  her  Paper  on 
"^  Women's  Work  in  Engineering,"  read  before  the  North-East 
Coast  Institution  of  Engineers  and  Shipbuilders  on  the  9th 
July,  1919,  instances  girls  milling  gauges  to  0-00(X)3  in.  and  the 
average  girl  could  certainly  work  to  0-0005  in. 

Mr.  Hiscox  seems  to  think  that  because  durin^  the  war 
women  did  not  fill  any  of  the  important  administrative  posi- 
tions in  the  engineering  world,  that  therefore  they  are  in- 
capable of  so  doing.  But  it  was  only  in  191.5-16  that  women 
began  to  be  employed  to  any  extent  in  this  industry,  and  he 
would  be  a  very  exceptional  man  indeed  who,  entering  an 
engineering  works,  with  no  previous  training  and  with  no 
chance  of  transferring  from  one  department  to  another  in  order 
to  gain  experience,  could  at  the  end  of  three  years  have  gained 
any  such  administrative  position. 

Under  the  heading  "  Progress  Work— a  Profession,"  Mr. 
Hiscox  says  that,  as  patience  and  tact,  &c.,  are  necessary 
qualifications  of  a  "  Progress  Engineer,"  he  is  '-constrained 
to  ask— Could  a  woman  succeed  f  "  Surely  these  attributes 
are  among  the  first  to  be  conceded  to  us  asa  sex.  Later,  he 
states  that  "  she  (a  woman)  cannot  be  expected  to  understand 
and  appreciate  the  moods  of  a  foreman."  A  woman's  in- 
tuition is  one  of  her  greatest  characteristics  and  students  of 
psychology  will  readily  admit,  that  usually,  it  is  an  extremely 
safe  guide.  It  may  also  interest  Mr.  Hiscox  to  know,  that  we 
do  not  by  any  means  accept  at  its  face  value,  all  the  infor- 
mation that  is  dealt  out  to  us  by  foremen. 

Much  of  the  distrust  which  exists  is  due  to  prejudice  and  wil 
wear  off  as  women  prove  their  capabilities.  The  idea  of 
women  taking  up  any  branch  of  engineering  is  rather  revolu- 
tionary and,  rightly  or  wrongly,  it  is  only  natural  that  men 
should  hesitate  before  having  complete  confidence  in  us,  but 
to  a  very  large  extent  that  confidence  is  to  be  won  even  to-day 
when  ''  the  novelty  has  worn  off." 

Mr.  Hiscox  does  not  define  what  he  means  bv  '"  Progress 
Department."     As  usually  understood,  this  is  the  department 
which  is  responsible  for  the  progress  of  the  order  through  the 
shops.     Its  duties  consist  of  :    (1)  Maintenance  of  stocks  of 
standard  or  semi-standard  parts  :    (2)  the  distribution  of  work 
to  various  feeder  de])artmeuts  ;   (3)  the  cliasing  of  raw  material 
to  enable  feeder  departments  to  complete  :    (4)  the  chasing  of 
material  when  feeder  department  is  supplied  ;   (5)  the  coUecdon 
of  the  necessary  parts  to  complete  the  assemblv.     The  first 
is  mainly  clerical,  and  therefore,  according  to  Mr.  Hiscox.  is 
'•  beneath  the  dignity  "  of  "  the  lordly  male."     The  second  is 
determined  by  the  character  and  composition  of  the  feeder 
departments  and  is  seldom  altered.     A  feeder  ilepartment  can 
seldom  undertake  work  except  of  a  particular  class,  and  if  a 
new  distribution  became  necessary  a  woman  who  had  served 
an  apprenticeship  as  chaser  would  probably  be  as  capable  of 
dealing  with  it  as  a  man  in  the  same  position.     As  regards  (3), 
(1)  and  (5^.  there  is  no  reason  why  a  woman  should  not  even- 
tually become  a  successful  chaser!     The  only  argument  which 
Mr.  Hiscox  can  bring  against  it  is  the  prejudice  of  men.  This 
certaiidy  would  make  the  chaser's  life  a  difficult  one,  but  surely 
one  may  hope  that  the  male  sex  who  claim  to  have  a  monopoly 
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of  logic  and  common  sense  may  someday  act  on  a  reason  rather 
than  prejudice. 

Considering  how  few  women  liave  yet  attempted  any  work 
on  the  technical  side  of  engineering,  it  seems  to  me  that  he  has 
taken  up  a  rather  too  specialised  point  on  wliich  to  proi)hesy.-  - 
I  am,  (fee,  Gertrude  L.  ExNtwisle,  A.M.I.E.E. 

Sale,  October  18th. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  We  should  like  to  thank  you  for  your  encouraging 
comments  concerning  us  in  your  Editorial  on  the  above  sub- 
ject. It  would  not  be  difficult  to  expose  the  fallacy  in  Mr. 
Hiscox's  argument,  but  we  should  prefer,  rather,  to  ])rove  to 
the  world  at  large  the  absurdity  of  such  statements  by  making 
a  huge  success  of  our  enterprise.  If  we  do  so  I  trust  that  Mr. 
Hiscox  will  be  sufficiently  magnanimous  to  acknowledge  him- 
seli  guilty  of  an  error  in  judgment. 

Personally,  I  am  not  at  all  interested  in  the  question  of  the 
rival  capabilities  of  men  and  women,  but  consider  there  are 
only  two  types  of  individual  in  the  world.  Some  are  fools  and 
some  are  not.  Nevertheless,  one  or  two  notes  on  my  own 
experience  in  the  Progress  Department  of  an  engineering  firm 
may  be  interesting. 

In  the  first  place  I  found  the  foremen  in  charge  most  willing 
and  anxious  to  co-operate  with  me  in  getting  work  through 
expeditiously.  The  ])ractical  engineer  has  generally  a  deep- 
rooted  objection  to  anything  in  the  nature  of  book-keeping, 
and  looks  to  the  Progress  Department  as  tlie  "  Enquire  within 
upon  everything  "concerning  work  done  and  to  be  done.  He 
is  not  concerned  in  the  very  least  as  to  whether  the  "  chaser  " 
be  male  or  female,  so  long  as  the  instructions  he  receives  are 
prompt  and  definite.  In  contradiction  to  Mr.  Hiscox's  state- 
ment, any  slight  hitclies  that  liave  occurred  in  my  experience 
were  during  the  "  novelty  stage,"  when  neither  the  chaser 
herself  nor  the  workman  were  sure  of  her  exact  status  and 
responsibility.  As  for  t]iecom])lete  organisation  of  a  Progress 
Department,  we  have  all  had  our  dreams,  but  I  think  no 
woman  u])  to  date  has  had  the  opportunity  of  proving  her 
capability  in  this  direction  for  the  simple  reason  that  the 
"  mere  male  '  in  charge  is  generally  either  too  sure  of  his  own 
powers,  or  too  much  afraid  of  hers.  Miss  Ashberry,  my  friend 
and  partner,  joins  with  me  in  thanking  you  for  your  interest 
in  our  affairs,  and  expressing  our  pleasure  in  finding  any  one 
with  such  a  })road-minded  and  generous  outlook. 

]).  W.  Turner  (Secretary),  Atalanta,  Ltd. 
Loughborough,  October  17th. 


useless.  Had  this  work  not  been  done  efficiently  the  British 
army  would  have  fared  very  badly  with  "  dud  "  shells. 
1%  With  regard  to  women's  limitations,  a  woman  has  only 
one  natural  drawback,  which  affects  her  manual  work  only, 
a7id  that  is  her  inferior  muscular  strength  ;  and  it  is  question- 
able whether  this  is  really  of  much  disadvantage.  It  is  abso- 
lutely necessary  for  any  woman  or  man,  taking  up  any  branch  of 
(engineering,  to  serve  an  apprenticeship  ;  and  this  is  where  the 
author  seems  to  expect  difficulties  ;  whereas,  in  reality,  there 
are  very  few. 

Mr.  Hiscox  also  states  that  the  foremen  in  the  works  object 
to  women  in  their  department.  In  general  this  is  not  so.  The 
present  writer  served  her  time  in  a  large  electrical  factory,  and 
never  once  came  across  a  foreman  who  objected  to  her  presence 
or  withheld  any  information  that  he  would  have  given  to  a 
man. 

Considering  it  is  only  five  years  since  women  first  foimd  it 
was  possible  for  them  to  enter  engineering  firms  for  technical 
work,  and  that  they  have  usually  done  so,  up  to  the  ])resent, 
without  any  of  the  necessary  previous  training,  which  should 
take  about  five  years,  it  is  rather  early  to  .state  that  women 
have  not  got  further  than  the  clerical  side  of  the  lirogress 
Department.  This  is  a  side  of  the  engineering  profession 
which  has  not  yet  been  tackled  by  a  qualified  woman.  Before 
a  man  takes  such  a  position  he  has  had  his  college  training 
and  apprenticeship,  but  a  woman  is  expected  to  come  into  the 
department  without  either  of  these  and  some  men  expect  her 
to  do  the  same  work  as  the  qualified  man. 

In  the  last  paragraph  the  author  infers  that  the  same  qualities 
are  necessary  for  a  successful  progress  section  leader  as  are  re- 
quired for  a  blacksmith  or  a  boiler  maker  ;  whereas  the  first 
requires  patience,  tact  and  a  quick  brain,  all  of  which  women 
usually  ])ossess,  while  the  latter  requires  manual  strength  and 
endurance,  which  are  not  usually  found  with  the  former. 

Women's  greatest  drawback  is  that  many  firms  will  not  open 
their  doors  to  them  ;  and,  therefore,  the  wonian  who  knows 
she  will  have  to  earn  her  own  living  when  her  education  is 
com])leted,  is  debarred  from  taking  an  engineering  course  at 
college  owing  to  the  uncertainty  of  her  being  employed  by  the 
men,  who  are  as  yet,  heads  of  all  these  departments  in  large 
engineering  firms. — I  am,  &c., 

Stretford,  October  19.  (Miss)  M.   Nott. 


TO  the  editor  of  the  electrician. 

Sir:  I  should  like  to  make  a  few  comments  on  the  article  on 
"  Women  in  t\w  Progress  De])artment,"  by  Mr.  W.  J.  Hiscox, 
which  apjjcared  in  your  issue  of  October  8. 

Firstly,  with  regard  to  the  assertion  in  the  first  i)aragraph 
that,  "  Woman's  work  in  tlie  engineering  factory  c(mld  not  by 
any  Btret<;h  oi  imagination  hi',  classed  asCrade  1."  It  is  trxu', 
it  does  not  recjuireaiiy  "  stretch  of  imagination,"  as  no  imagiiia- 
tion  is  necessary  at  all.  Of  course,  all  women's  work  is  not 
(Jradc  I.  iuiy  more  than  all  men's  work  ;  bnt  a  gootl  deal  <>l  it 
is. 

The.  author's  views  on  this  subject  do  not  seem  very  con- 
sistent, as  in  the  last  paragraph  he  states  that  "  in  the  eh'c- 
trjcal  factory  it  has  been  demonstrated  that  winding  can  be 
donee  more  e.xpeditiously  by  the  woman."  This  has  been 
recognised  by  nearly  all  largte  electrical  firms  for  many  years, 
and  shows  that  man  is  jiot  all  that  he  would  sometimes  claim 
to  be,  even  in  the  engineering  world,  which  is  almost  the  last 
to  be  thrown  o|)en  to  women. 

Another  point  which  the  author  brings  ii|>  is  that  during  the 
period  that  woman's  activitii>s  were  manifest  (which,  by  the 
way,  is  only  just  beginning),  (piality  was  sacrificed  to  ({uantity. 
This  a])])arently  relates  to  shell  factories,  which  were  exten- 
sively worked  by  women.  This  being  the  case,  the  state- 
ment seems  rather  ridiculous,  since  everyone  realises  that 
shells  must  bo  made  and  gauged  aiee.urately,  otlierwis*'  tJiey  are 


AUTUMN  TRADE  PROMOTION  NUMBER. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Re])lying  to  Mr.  Tilney's  letter,  which  appeared  in 
your  last  week's  issue,  I  give  below  a  note  of  the  electrical 
apparatus  installed  in  each  of  the  two  thrce-apartnient  liousea 
referred  to  in  my  article  : — 

Kitchen. — One  electric  cooker,  witli  boiling  tabic  on  to]>,  4  kw.  : 
one  electric  fire  witli  3-licat  control,  3  kw.  :  one  (\\<)-i)iiit  electric  kettle 
800  watts;  one  electric  immcrser  inserted  in  hot  water  tank  f'.i  li<>t 
water  supply,  1  kw.  ;  one  electric  sn»outliin<:  iix)n.  ."iOtt  watts. 

i'(iil<)iir,'i)m-  electric  lire,  ;Mieat  control.  3  kw. 

Jitflioi>iii.--{h\c  electric  fire,  3-lieat  contixil.  U  kw. 

lialhroow.-  One  electric  fire,  3-lieat  contiid.  1  kw. 

Let  me  repc.it,  this  was  an  all-electric  experiment—  neither 
Urcirooil,  ])eat  or  oil  was  used  not  a  pound  of  coal,  coke, 
anthracite,  or  other  fuel.  The  con.suinption  for  12  months 
(10,052  units  in  the  one  case  and  10.981  in  the  other)  (pioted 
l)y  me  were  actual  figures  ;  the  two  tenants  being  of  Scottish 
l)iith.  exereis(>d  characteristic  thrift.  The  figures  nuiy  api>ear 
undidy  high,  but  1  shall  be  surprised  to  learn  that  they^can 
be  redn(  (hI  by  any  one,  adopting  a  complete  electric  service. 

Analysis  of  CoNseMrTioN. 

Cooking  L'.31.'>  luiits 

Hot  Water        -'.SSS 

i.iu'litin^  70 

ll.alin.'  4.779 


10,052  units 


It  will  be  evident  that  the  Indk  of  the.units  consumed  were' 
dissipated    in    (l)the   water    heating   and    (2)  the   3  kw.  fire 
instalh'd  in  the  kitchen,  which,  in  an  artisans  house  in  Scot- 
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land,  is  the  living  room.  The  cookinjf  units  are  reasonable, 
and  the  units  used  in  heating  the  ])arlour,  bedroom  and  bath- 
room, all  intermittent,  were  negligible  (in  the  forthcoming  test, 
referred  to  in  my  original  arti(;l(;,  I  will  havc^  all  rooms  metered 
separately).  J  am  satisfied  that  by  the  installation  of  one 
eoal  fire  in  the  living  room  or  kitchen,  to  provide  the  neoes.sary 
heat  in  the  a[)artment,  and  hot  water  f(jr  sinks  and  bath,  th(^ 
electricity  bills  will  be  at  least  halved.  This  is  the  partial 
s(;rvice,  if  we  may  so  describe  it,  u])on  which  I  argue  we  should 
concentrate. 

Reverting  to  Mr.  Tilney's  14-room  house,  with  annual 
consum])tion  always  under  10,000  units,  over  5,000  of  which 
are  accounte.dfor  by  cookingconsum])tion,  if  we  add  500  units 
for  lighting,  and  say,  2,000  to  3,000  units  for  his  2  kw.  hall  fire, 
which  runs  at  full  heat  for  16  hours  daily  in  cold  weather, 
this  does  not  appear  to  leave  a  large  margin  for  the  general 
heating  of  the  house,  the  operation  of  small  household  motors, 
not  to  speak  of  water  heating.  In  fact,  I  make  bold  to  say 
that  slumld  he  cut  out  his  "  wood  "  fires,  and  adopt  complete 
electrical  service  throughout,  his  consumption  would  reach  a 
total,  com])ared  with  which  my  figures  of  10,000  units  would 
ai)])ear  paltry.- — I  am,  &c., 

(Tlasgow,  October  18.  B.  Hardie. 


Revie\v^s. 


La  Theorie  et  la  Pratique  des  Radiocommunications.  Part  I. : 
Introduction  a  rKtude  des  Radioconimunications.  By  Leon 
BouTHiLLON.  (Paris:  Librairie  Delagrave.)  Pp.  xiv.+  19''5. 
Price  20  Frs.,  Cloth  bound  25  frs. 

There  are  some  books  which  are  only  read  by  hundreds  and 
understood  by  tens.  This  vohnne  is  one  of  them.  Unat- 
tractive to  all  but  the  deeper  thinkers,  it  is  one  of  the  most 
extraordinary  of  its  kind,  and  probably  the  most  valuable. 

Leon  Bouthillon  is  one  of  those  mathematical  physicists, 
one  of  whose  aims  in  life  has  been  to  represent  physical 
phenomena  by  equations.  He  firmly  asserts  that  pure 
physics  are  the  foundation  of  all  we  know,  and  that  therefore 
too  much  attention  cannot  be  given  to  the  mathematical  side 
and  theory  of  wireless  telegraphy.  He  feels  that  this  aspect 
of  the  science  has  been  largely  neglected,  that  there  is  room  for 
a  volume  which  will  not  simply  be  a  collection  of  circuit- 
diagrams,  but  an  ample  theoretical  discussion  of  all  the 
different  aspects  and  complex  problems  of  radio  communica- 
tion. Hence  this  book.  The  "  beaux  livres  "  of  Fleming  and 
Zenneck  will  only  cover  a  portion  of  the  task  the  author  has 
set  for  himself.  Judging  by  the  present  Introduction,  Bouthil- 
lon's  work  is  certainly  likely  to  go  far  beyond  these  well- 
established  text-books,  and,  when  complete,  will  undoubtedly 
form  the  most  valuable  contribution  to  wireless  literature  so 
far  published. 

The  book  is  to  consist  of  eight  separate  volumes.  The 
first  is  the  subject  of  the  present  review,  and  deals  with  the 
mathematical  foundation  on  which  the  physics  of  electro- 
magnetic waves  is  built.  The  second  deals  with  the  propaga- 
tion of  electromagnetic  waves  on  the  surface  of  the  earth. 
The  third  with  electrical  oscillations.  The  fourth  with 
antennae,  and  the  direction  of  wave  propagation.  The  fifth  is 
cojicerned  with  transmission  systems.  The  sixth  with  the 
reception  of  waves.  The  seventh  will  discuss  different  kinds  of 
radio  communication  systems,  while  the  last  volume  is 
apparently  to  be  a  radio-telegraphist's  handbook. 

Bouthillon  apologises  for  the  mass  of  mathematics,  which 
entirely  constitutes  his  first  volume,  by  stating  that  no  apology 
is  necessary.  Mathematics  is  the  language,  and  the  instrument 
of  scientific  research.  The  practical  engineer  presses  for 
concrete  results,  for  immediate  applications.  His  attitude, 
however,  nuist  not  disturb  the  calm  mathematician  who  loves 
the  problem  he  has  set  himself  for  its  own  sake  aloiie.  Bouthil- 
lon considers  that  the  long  way  round  is  often  the  shortest  in 
the  end.  It  netsds  no  quotations  from  scientific  history  for  us 
to  appreciate  his  remarks.     The  whole  science  of  wireless 


telegraphy  has  bet-n  con.stru(;ted  from  the  work  of  Maxwell  and 
Hertz.  The  study  of  pure  physics  and  pure  science  generally 
has  never  received  in  this  country  the  encouragement  it 
deserves.  We  are  too  slow  to  understand  that  the  endowment 
of  pure  scientific  research  is  one  of  the  finest  investments  for 
the  good,  not  oidy  of  rommerce,  but  of  eivilLsation.  We  need 
imagination. 

While;  adniittirig  all  this,  we  can  overrate  the  value  of  the 
work  done  by  the  mathematical  i»hysicist,  as  he  hiraself  oft^'n 
does.  AH  progress  is  not  due  to  induction.  Some  of  the 
most  important  developments  of  science  have  been  due  to 
experimental  work.  The  results  of  .such  work  have  then  been 
mathematically  analy.sed.  In  hundreds  of  cases  such  analy.sis 
has  done  nothing  to  advance  the  science.  Often  the  analysis 
has  had  to  give  way  to  empirical  results.  This  is  frequently 
the  case  in  radiotelegraphy,  which  far  from  falls  into  the 
category  of  an  exact  science.  Mathematics,  perhaps,  have 
done  less  for  wireless  telegraphy  than  for  most  other  sciences. 
The  world  is  the  experimental  bench,  and  mathematical  results 
have  very  frequently  been  totally  unreliable.  The  radio 
engineer  of  to-day  probably  relies  far  more  on  experience  and 
experimental  data  than  on  abstract  mathematics.  The  science 
owes  nearly  all  its  progress  to  the  experimental  investigator. 
While  the  mathematician  has  devoted  his  time,  perhaps 
months  or  even  years,  to  represent  a  phenomenon  mathe- 
matically, others  have  beeL  getting  on  with  the  work  of 
development. 

The  mathematical  physjicist  if  he  possesses  the  genius  for 
invention^ — which  is  not  usually  the  case,  since  by  stopping  to 
analyse  he  loses  his  place  in  the  race — is  one  of  the  most 
valuable  assets  to  radio  science.  Bouthillon  falls  into  this 
class  and  he  is,  besides,  a  radio  engineer  of  the  highest  inter- 
national standing.  He  is  a  professor,  an  ingenieur  des  Postes 
et  Telegraphes  and  Directeur  du  Bureau  Centrale  de  la  Tele- 
graphic Sans  Fil.  It  is  therefore  with  the  deepest  respect  that 
we  receive  his  opinions,  while  remembering  his  weakness  for 
the  mathematical  treatment  of  problems,  some  of  which  cannot 
with  any  profit  be  treated  theoretically. 

The  first  chapter  of  his  introductory  volume  deals  with  the 
electromagnetic  field  and  electromagnetic  waves.  The  second 
chapter  is  concerned  with  radio  communication  through  a 
perfect  dielectric.  In  Chapter  III.  is  discussed  the  theory  of 
communication  in  the  case  of  a  flat  earth  which  is  a  perfect 
conductor,  and  an  atmosphere  which  is  a  perfect  dielectric. 
Chapter  IV.  is  a  conclusion  and  a  very  short  descriptive 
resume  of  the  results  obtained. 

It  is  gratifying  to  note  that  the  mathematical  work  of 
Fleming  and  Eccles  receives  full  credit  in  this  new  volume. 
Nor  will  the  book  be  complete  without  full  reference  to  the 
practical  developments  in  wireless  telegraphy  due  to  them. 

The  paper-backed  edition  of  the  book,  at  least,  is  poorly 
presented,  a  fault  too  common  with  French  and  Belgian 
scientific  books.  The  pages  are  mostly  uncut,  and  it  is  question- 
able whether  the  wrong  type  of  reader  will  trouble  to  cut  them. 
The  sheets  partake  of  the  nature  of  blotting-paper,  and  the 
general  fornuit  is  more  suited  to  the  works  of  Omar  Khayyam 
than  those  of  Bouthillon.  The  practice  of  folding  great  sheets 
of  drawings  in  the  book  is  also  to  be  regretted. 

Apart  from  these  considerations  which  are  no  fault  of  the 
author's,  the  first  volume  is  one  to  be  recommended  to  those 
who  are  chiefly  interested  in  the  purely  mathematical  side  of 
radio  communication.  To  others,  the  succeeding  volumes 
will  have  a  wider  appeal.  Even  at  this  stage,  we  can  pre- 
dict that  the  complete  volume  will  probably  hold  the  premier 
position  in  the  list  of  treatises  on  wireless  telegraphy. — John 
Scott-Taggart. 

Shorter    Notice. 

The  Motor  Mechanics'  Handbook.     By  U.  W.  Watson  and  F.  H. 

KoOKUS.     (l.oiulon:  CassoU  &  Co.).     Pp.  viii.4-2t>7.     Ss.  t>d.  net. 

This  little  book  is  iivtonded  to  give  tliose  who  chive  their  own  ears, 
and  garage  mechanics,  a  good  general  idea  of  the  ojieration  and 
maintenance  of  the  various  parts  of  an  autoiuol)ile. 

The  book  oixjus  with  a  short  account  of  the  four-cycle  and  two- 
stroke  engines,  after  which  the  que^stion  of  fuels  and  lubrication  ia 
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discussed.  Carburettors,  their  faults  and  adjustments,  are  then 
dealt  Avith,  and  there  are  some  good  sectional  illustrations  of  modern 
carburettors,  which  should  be  very  useful.  In  the  chapter  on 
ignition  the  authors  stray  a  little  in  discussing  the  transforming 
action  of  the  secondary  coil.  The  paragraph  on  self-induction  is 
misleading,  and  gives  the  impression  that  there  are  two  currents 
moving  simultaneously  in  opposite  directions  in  the  primary  circuit. 
Following  a  chapter  on  self-starters  and  lighting  sets,  there  is  a 
useful  chapter  on  engine  faults,  repairs  and  adjustments.  The  car 
transmission  is  then  dealt  with  in  detail,  and  there  are  many  useful 
hints  in  these  chapters.  There  are  also  chapters  on  axles  and 
brakes,  steering  gear,  various  kinds  of  bearings,  frames,  springs, 
tyres  and  tyre  repairs,  driving  hints  and  repairs.  This  is  a  very 
useful  book,  in  a  very  handy  size,  and  the  price  (3s.  6d.)  should 
commend  itself  to  everyone.  H.  F.  H. 


Street  Lighting    Improvements   in 
London. 

Recent  improvements  which  have  been  effected  in  the  lighting  of 
part  of  the  City  of  Westminster  demonstrate  the  advantages  which 
can  be  gained  by  the  use  of  gas -filled  incandescent  lamps  in  conjunction 


Fio.  1. — Standard  used  on  West  End  Lighting  Scheme. 

with  scientifically-designed  fittings.  The  area  involved  includes  tlie 
Strand,  St.  Martin's-laiic,  Nortliuinlx  rlaiid-aveniic,  Trafalgar-s(iiiare, 
Lciccstcr-squan',  'I'lio  llayinaikct,  Long-*  i  re,  and  part  of  Charing 
('ross-road  and  Whitehall,  wiiieli  is  suj)j)i;ei!  by  the  Charing  Cross, 
West  Kiu\  &  City  Kleetrieity  Company,  wiieiu  it  will  be  remembered 
oi)en  type  ares  were  originally  used  to  be  replaced  later  by  llame  ares. 
The  chief  reasons  for  making  tlie  present  change  were  the  low  niain- 
tenanee  costs  of  gas-filled  units  rom])ared  with  ares,  and  the  improved 
control  of  light  whicli  could  be  obtained.  In  all  122  standards  have 
been  converted. 

Fig.   I  shows  the  general  design  and  proportions  of  the  jjosts.     The 
lanterns  arc  of  a  s^weial  pattern,  each  one  containing  a  2tH)-volt  T.W-watt 


distance  from  the  lamp  filament  to  the  ground  being  25  ft.  The  maxi. 
mum  illumination  recorded,  directly  under  the  lamps,  is  2-6  ft. -candles, 
the  minimum  is  0-3  ft. -candles,  midway  between  the  standards.     These 


Fig.  3. — ^The  New  Lightinq  at  Work. 

figures  show  the  even  distribution  of  light,  the  diversity  factor,  or  ratio 
of  maximum  to  minimum  illumination,  being  as  low  as  8-C.  Fig.  3 
is  an  untouched  photograph  taken  by  artificial  light,  and  gives  some 
idea  of  the  excellent  effect  obtained. 


Fig.  4. — The  MiixiiuruUTAN  Lantern. 

The  fittings  used  were  supphed  by  the  General  Electric  Company, 
Ltd.,  and  end)ody  the  latest  improvements  in  design,  the  lantern, 
which  is  known  under  the  name  of  the  "  JletropoUtan,"'  being  shown  in 
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d  lamp.  Th(>  total  wattaue  i)er  ])o,^t  is  tiierefore  1,500. 
an  illumination  curve  plotted  fmm  readings  taken  on 
iiumber'.aaul-avjMue.     The  post*)  were   10;)  ft.  apart,  the 


Fig.  4.  This  is  fittod  with  holophane  glolu's  and  witli  a  ratchet  focussing 
device,  which  allows  any  elumge-s  in  the  hvmps  to  be  lompeusated  for. 
An  cflieicnt  system  of  ventilation  is  also  provided. 
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Electric  Vehicles  at  Olympia. 

There  are  four  exhibitors  of  electric  vehicles  at  the  fourth  inter- 
national Commercial  Motor  Exhibition,  which  opened  at  Olympia 
on  Friday  last,  and  will  remain  open  until  to-morrow. 

Refuse  Collectiox. 
A  comparatively  new  name  in  the  field  of  electric  vehicle  makers 
is  that  of  Newton  Brothers  (Derby),  Ltd.,  who  show  a  .3^-ton 
vehicle  with  a  special  body  for  refuse  collection,  the  tipping  gear 
iH'ing  operated  also  by  electric  motor.  A  claim  which  the  firm  is 
proud  of  is  that  every  part  of  the  vehicle,  except  such  components 
as  spring  leaves  and  tyres,  is  ma<le  at  their  own  works.  Two  of  the 
firm's  special  standard  tractor  type  motors  are  employed  per  vehicle, 
one  being  geared  to  each  of  the  two  rear  driving  wheels.  They  are 
easily  accessible  without  the  necessity  for  gymna.stic  contortions  or 
pulling  the  vehicle  to  pieces  to  get  at.  The  motors  have  an  inde- 
pendent springing  system  of  their  own,  so  that  no  vibration  shocks 
on  starting  can  be  transmitted  to  them  except  through  the  ordinary 
springs  of  the  vehicle,  and  the  sj)ecial  s|)ringing  system  referred  to. 
After  exhaustive  trials,  the  firm  hav(^  come  to  the  conclusion  that  a 
straight  system  of  parallel  control  is  undoubtedly  the  simplest  and 
the  best.  In  any  case,  only  an  extremely  slight  return  of  power  to 
the  battery  can  be  effected,  but  at  the  expense  of  serious  com- 
plications in  the  details  of  component  parts,  as  well  as  supervision 
duties.  The  use  of  two  motors,  of  course,  does  away  with  the 
usvial  differential.  The  standard  battery  equipment  consists  of 
either  44  Exidc  cells  or  60  nickel  iron  cells.  The  drive  eliminates 
all  universal  joints,  differential  gears,  gear  boxes,  cardan  shafts, 
chains  and  bevel  wheels,  as  it  is  effected  by  means  of  one  pinion 
and  one  internal  spur  wheel  for  each  motor  direct  to  the  rim  of 
(.ach  one  of  the  two  road  driving  wheels. 

Electric  Vehicles  for  Sheffield. 

The  General/  Vehicle  Company,  Ltd.,  of  Birmingham  and 
London,  show  a  2-ton  vehicle  to  the  order  of  the  Sheffield  Corpora- 
tion Cleansing  Department,  with  electric  tipping  device,  a  3|-ton 
vehicle  and  a  1-ton  chassis,  whilst  among  the  small  items  on  the 
Stand  is  a  rotary  converter  which  has  an  uncommon  likeness  to  a 
gas  stove.  The  general  outlines  of  these  vehicles  have  already  been 
described  in  our  columns,  and  there  are  6,000  of  them  in  use  for 
135  different  classes  of  transport. 

The  Company  supplies  its  own  batteries,  in  which  a  "  pillar 
strap  "  construction  is  adopted,  enabling  each  battery  to  be  sealed 
and  thus  preventing  spilling  the  electrolyte. 

Garrett  and   "  Orwell  "  Vehicles. 

Richard  Garrett  &  Sons,  Ltd.,  of  Leiston,  Suffolk,  show  a 
3  J-ton  electric  with  a  brewers'  body.  In  this  case  a  single  series  wound 
motor,  capable  of  withstanding  300  per  cent,  overload,  is  used,  the 
drive  being  by  means  of  roller  chains.  A  feature  of  the  vehicle  is 
the  control.  There  are  three  speeds  forward  and  two  reverse.  The 
controller,  of  the  segmental  drvmi  type,  is  fftted  with  the  Garrett 
patent  trip  gear,  which  is  so  designed  that  as  soon  as  the  foot- 
brake  or  hand-brake  is  applied,  the  controller  automatically  returns 
to  the  neutral  position. 

The  well-known  "  Orwell  "  electric  vehicles  and  industrial  trucks 
are  shown  by  Ransome's  Sims  &  Jefferies,  of  Orwell  Works, 
Ipswich.  A  -3|-ton  electric  tipping  wagon,  a  2-ton  chain-driven 
electric  chassis,  a  type  C  electric  elevating  platform  truck  and  a 
type  B  1  electric  platform  truck  are  exhibited.  Here  again,  a  two 
motor  drive  is  adopted.  The  chassis  includes  a  number  of  special 
features  calculated  to  increase  the  life.  The  control  of  the  motors — 
series -parallel — has  been  designed  to  give  very  gradual  starting. 
The  cost  of  running  an  Orwell  truck  is  put  at  £200  per  annum, 
taking  the  driver's  wages  at  £120  per  annum,  said  to  be  a  high 
figure,  and  each  truck  will,  it  is  claimed,  do  the  work  of  five  labourers. 

The  only  other  electrically-  or  semi-electrically  driven  vehicle  in 
the  Exhibition  is  a  Tillings-Stevens  petrol  electric  single  deck 
saloon  omnibus  and  a  50-h.p.  petrol  electric  chassis. 

Electric  Lighting  Sets. 
It  is  an  item  of  interest  that  British  magneto  makers  have  come  into 
their  own  as  a  consequence  of  the  war,  but  it  must  be  confessed 
that,  it  has  been  found  imjjossible  to  improve  much  on  the 
old  ( Continental  type  of  magneto  which  held  such  sway  before.  The 
puzzle  always  was  why  British  electrical  engineers  did  not  take  up 
the  manufacture  of  magnetos  until  they  were  forced  by  dire  necessity 
to  do  so.  Anyhow,  it  is  a  great  satisfaction  to  see  British  made 
magnetos  on  all  the  vehicles,  and  there  is  no  reason  why  there 
should  ever  be  a  departure  from  this.  Among  the  firms  exhibiting 
magnetos  are  the  British  Thomson-Houston  Company,  the  British 
Lighting  &  Ignition  Company,  Conner  Magneto  &  Ignition 
Company,  and  Joseph  Lucas,  Ltd. 


Although  on  the  electric  vehicles  the  lighting  in  nei^essarily  elec- 
trical, it  is  surprising  what  a  large  proportion  of  commercial  vehicles 
still  adhere  to  acetylene.  This  is  the  more  remarkable  when  one 
considers  the  almost  universal  application  of  electric  lighting  to 
pleasure  cars  and  the  success  which  has  attended  the  adaptation 
of  a  combined  generator  and  magneto  to  such  an  unsprung  vehicle 
as  a  motor  cycle  and  side-car,  compared  with  the  springing  on  cars 
of  all  sorts.  The  convenience  of  electric  lighting  ought  to  make 
grea+er  headway  than  it  has  done  on  this  class  of  vehirle.  Perhaps 
it  is  expense  that  is  standing  in  the  way,  for  compared  with  acetjdene, 
the  initial  outlay  may  well  be  a  deterrent.  Many  of  the  vehicles 
are  equipped  with  electric  starting  apparatus  and  also  electric  * 
lighting,  but  the  large  display  of  acetylene  lamps  in  the  accessories 
section  alone  is  sufficient  indication  of  the  field  of  development 
for  electric  lighting.  An  electric  lighting  and  starting  set  costs 
approximately  £65,  for  a  .30-cwt.  chassis,  and  perhaps  where  only 
the  convenience  of  a  driver  Ls  concerned,  some  firms  will  not  go  to 
that  expense.  There  are  many  exhibits  of  electric  lighting  outfits, 
including  C.  A.  Vandervell  &  Company,  Brolt,  Ltd.,  and 
Lucas,  Ltd. 


Contracts  and  Stable  Industrial 
Conditions. 


How  clasely  the  problem  of  unemployment  and  the  possibility  of 
obtaining  almost  immediate  amelioration  in  the  present  serious  situation 
is  interwoven  with  the  plea  for  a  definite  period  of  industrial  stability  to 
facilitate  the  acceptance  and  canying  out  of  large  contracts  in  every 
industry  in  the  countrj',  wa.s  revealed  at  a  conference  held  under  the 
auspices  of  the  Industrial  League  and  Council  to  study  this  par- 
ticular question  at  the  residence  of  Mr.  Hugo  Hirst,  chairman  and 
managing  director  of  the  General  Electric  Company,  "  Fox  Hill,"  Earlcy, 
near  Reading.  Among  those  who  took  part  in  the  conference  were  Mr. 
G.  H.  Roberts,  M.P.  ;  Mr.  Reg.  McKenna  ;  Major-General  Sir  Newton 
Moore,  M.P.  ;  Mr.  E.  W.  Petter  (Vickers-Petters,  Ltd.),  Mr.  D.  Gil- 
mour  (Scottish  Miners),  Mr.  E.  Manville,  M.P.  :  Mr.  John  Baker  (Iron 
and  Steel  Trades  Confederation),  Mr.  J.  D.  Boving  (Boving  &  Companv, 
Ltd.),  Mr.  Clatworthy  (Cardiff),  Mr.  G.  DaUas  (Workers  Union),  Mr.  .M. 
Raihng,  Dr.  A.  RaiHng  and  Mr.  J.  Y.  Fletcher  (General  Electric  Company), 
Mr.  P.  RosUng  (W.  T.  Henley's  Telegraph  Works  Company),  Mr.  'C. 
Wilson  (Osram-G.E.C.  Lamp  Works),  &c. 

Discussion  was  opened  by  Mr.  E.  W.  Petter,  who  dealt  with  the 
position  of  affairs  from  the  employers'  point  of  view  and  referred  to  the 
disastrous  effect  of  the  unrest  in  industry  for  the  past  two  years.  Large 
employers  who  had  ventured  to  state  fixed  prices  in  contracts  found, 
when  the  contracts  had  been  completed,  they  had  lost  thousands  of 
pounds  in  the  transaction.  They  could  not  afford  to  go  on  doing  that. 
Instability  and  loss  of  contracts  were  culminating  in  unemployment,  and 
the  time  had  arrived  when  workers  and  employers  should  see  whether 
they  could  not  find  a  solution.  If  they  could  only  agree  to  stability  for 
a  fixed  period,  approximately  12  months,  he  had  no  hesitation  in 
sapng  the  outcome  would  be  that  the  wave  of  unemployment  would  be 
ob%aated,  industry  would  speedily  recover  and  absorb  the  whole  of  the 
unemployed  in  the  land,  the  cost  of  Uving  would  be  materially  decreased, 
and  at  the  end  of  the  yi.tr  the  workers,  providing  they  stuck  conscien- 
tiously to  their  work,  would  find  they  would  be  able  to  maintain  not  only 
their  present  rate  of  pay,  but  its  relative  value  would  be  enhanced. 

There  was  unanimity  of  opinion  as  to  the  absolute  need  U  r  stability, 
the  only  debatable  point  being  as  to  the  best  means  which  could  be 
adopted  to  attain  that  end.  It  was  also  generally  agreed  that  workers 
would  be  given  a  larger  share  in  the  management  of  the  industry  in  which 
they  were  engaged  and  a  proportionate  participation  in  any  increased 
profits  derived  as  a  result  of  the  miited  efforts  made.  These  confer- 
ences of  employers  and  emplojed.  as  organised  by  the  Industrial  League 
and  Council,  are  regarded  as  a  useful  feature  and  the  delegates  urged  the 
necessity  of  such  conferences  being  extended  to  every  part  of  the  country. 


At  the  opening  meeting  of  the  present  session  of  the  West  of  Scotland 
Branch  of  the  Association  of  Mining  Electrical  Engineers  on 
Saturday,  Mr.  Frank  Anslow  dealt  with  present-day  electrical  problems 
iu  mining.  The  success  of  the  complete  electrification  of  collieries 
pointed  to  its  extended  adoption  in  favourable  circumstances.  Com- 
plete electrification  might  not  always  be  economical,  but  utuler  c'rcum- 
stanccs  requiring  the  replacement  of  winding  or  ventilating  plant  or 
the  layout  of  a  new  pit.  the  case  wa~s  a  good  one.  One  recent  develop 
mint  might,  under  suitable  conditions,  help  to  increase  output  and 
minimiHC  the  cost  of  hauling  underground.  The  Home  Office  had  sanc- 
tioned the  use  of  electric  accumulator  tractors  underground.  At  present 
eight  tractoi-s  were  in  commission  in  an  iron  ore  mine,  and  it  was  anti- 
cipated that  with  12  tractors  2.000  tons  of  iron  ore  per  day  would  be 
dealt  with.  Upkeep  so  far  had  not  been  a  costly  item,  and  fiom  the 
experience  gained  it  did  not  appear  likely  that  it  would  be.  One  tractor 
replaced  six  ponies,  so  that  even  with  their  comparatively  high  first  cost 
there  would  be  no  doubt  as  to  their  economy.  The  system  seemed 
sufficiently  attractive  to  claim  the  consideration  of  mine  managers, 
particularly  these  who  might  be  remodelling  their  underground  arrange- 
ments or  planning  new  ones. 
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The  Cause,  Suspicion — The  Remedy, 
Propaganda. 

Mr.  H.  E.  Bi.AiN  was  in  jjcssi-optiinistic  mood  at  the  Batti- 
Wallah  Society's  first  luiiciieon  of  the  winter  session  on  Monday 
last,  when  he  gave  a  general  tali<  on  the  present  industrial  outlook, 
and  his  opening  remarks  were  certainly  of  a  doleful  character. 
''  Dangerous  days — nationally,  commercially,  personally,"  he 
described  them.  War  weariness,  the  Russian  business  (or  lack  of 
it),  the  problems  of  reconstruction,  high  wages,  high  prices,  the 
sense  of  irritation,  and  finally  the  mutual  suspicion  with  which 
employer  and  em{)loyee  faced  each  other,  were  all  reviewed. 

Mr.  Blain,  who.  on  the  underground  system,  has  charge  of  20,000 
employees,  is  entitled  to  speak  on  these  subjects.  He  sees  labour 
struggling — labour  discontented  with  its  share  in  the  products  of 
iildustry — labour  trying  perha])s  to  get  more  and  do  less.  In  his 
mind,  however,  y)roi)aganda  is  the  panacea  for  industrial  ills. 
Propaganda — blessed  word — pro])aganda  as  active  and  forceful  as 
that  which  is  now  lilling  the  minds  of  labour  with  wild  notions, 
must  be  undertaken  by  the  Covernment  and  by  the  captains  of 
industry.  An  earnest  of  its  succe.ss  is  the  fact  that  labour  leaders 
— once  rank  and  tile  and  unconscious  of  anything  beyond — realised 
the  meaning  of  the  word  Resjwnsibility,  and  knew  that  power 
could  only  bring  with  it  duties  and  responsibilities  of  the  gravest 
kind.  The  work  of  the  Whitley  Committees  and  Industrial  Councils 
was  proving  an  immense  help,  but  there  nuist  be  education,  educa- 
tion, education  ! 

Altogether  a  most  timely  contribution  to  the  suggestions  of  the 
moment  and  one  which  Mr.  Blain  himself  is  doing  his  best  to  act 
upon. 


Legal  Intelligence. 


Excess  Profits  Appeal. 

Last  week  Mr.  Justice  Rowlatt  licard  an  ai)j)oal  by  Messrs.  J.  P.  Hall 
&  Company  against  an  assessment  to  Excess  Profits  for  the  period 
January  to  June,  1910.  The  company  entered  into  a  contract,  with 
Douglas  &  Crant  in  March,  1914,  for  the  supply  to  them  of  .5.'5  electric 
motors,  with  control  gear,  delivery  to  be  made  between  July  1,  1PI4, 
and  Sept.  30,  191,').  A])pellants  sub-contracted  with  Allen  West  & 
Company,  and  deliveries  were  to  be  made  to  the  works  of  Douglas  & 
Grant  and  to  Rosytii  l)o(^kyard.  The  resultant  j)rofit  to  api)ellants 
would  be  about  £f,()((().  Owing  to  the  war  deliveries  were  delayed,  and 
tli(>  profits  were  credited  in  the  periods  in  wliicli  the  deliv(n-ies  were  made. 
The  company  (claimed  that  tlie  [)r(((its  should  be  allocated  to  the  standard 
jK-riod  for  the  six  months  ended  .lune,  1914,  and  not  to  the  accounting 
pei'iods  in  whi('h  delivery  took  place.  They  said  the  profit  resulted  from 
a  pre-war  contract,  and  came  in  the  ])eriod  ended  June  '.10,  1914.  The 
Inland  Revenue  Commissioners  claimed  that  the  profit  was  attril)ufable 
to  the  several  accounting  ])erio(ls  in  which  the  contract  was  pci-formcil. 
■  Mr.  Justice  flowlatt  cxpicsscd  the  view  that  if  a[)pella.nls  had  becii 
accustomed  to  allocate  their  ])r(>fifs  lo  particular  years  in  a  (-ci-fain  way 
they  were  entitled  to  cotitinuc^  tiiat  practice.  A  true  statement  of  the 
accounts  for  the  period  ending  .June  150,  1914,  would  have  to  include 
that  profit,  but  the  ])rinciple  nuist  be  a.p])lie(l  consistently,  and  if  receifjts 
had  been  brought  in  a]')pl!cablc  to  conti'acts  closed  in  the  previv)us  jjcriods 
those  must  go  out.  He  icfcrrcd  the  ca.se  l)ack  to  the  Commissioners  for 
the  account  to  be  adjusted. 


Breach  of  Factory  Regulations. 

..I'lyuKiuth  Corporation  wcic  fined  io  last  week  for  failing  to  observe 
the  llome  (Hlice  Regulations  for  the  use  of  electricity  in  Factories  and 
Woi'ksliops.  The  particular  breach  was  in  regard  to  the  switchboard 
ai'ran^cmcnts  at  the  Klecti'icity  Works. 

Mr.  .1.  Owners,  H.]\1.  Inspector  of  Factories  prosecuted  and  described 
the  switchboai'd  ati  the  Prince  Rock  station,  where  an  accident  recently 
occurred  to  a  num  named  Prout.  He  said  the  live  part  of  the  apparnttis 
was  divided  into  an  ui)])er  and  an  lower  cubicle,  and  through  it  there 
])assed  a.  high  tension  a.e.  current  of  2,000  \olts.  The  code  laid  <lo\m 
regulations  for  work  on  a  switchboard  or  when  it  wa-s  -leaned.  Prout. 
a  semiskilled  worknum.  had  been  engaged  in  elect  rici>l  work  for  the 
Corporal  ion  for-  live  years,  arrd  he  wa.s  told  to  clean  oui  the  ujipcr  cid)icle 
of  the  switchhoaid.  lla.\in,i;  ]>ul  on  either  oru>  or  two  gloves,  Proirt 
]>la.ced  a  "hair  on  a  (able  and  stood  on  it  to  reach  the  api)aratus.  which 
he  krrcw  to  b(>  live.  He  b(>gan  (o  wipe  the  inSrdatoi>-  with  a  duster, 
and  rested  his  right  hand  against  the  framing  of  the  cubicle.  In 
strc'tching  his  arm  right  in  to  reach  the  innermost  insulator,  his 
upper  ar'm  which  was  not  covci-cd  by  the  glove,  appar-ently 
eam(>  iir  coiUact  with  the  "'bus  ba.r-s."  He  i-cci>ivcd  a  shn-k  which 
rendered  him  luiconscious,  ai\d  in  (his  condition  h(>  was  foinid  on  the  lloor. 
Both  his  arms  were  .seriously  hurt,  and  he  luu'  been  unable  fo  work  since. 
Those  in  char-ge  of  the  station  recogrrised  that  (he  operation  was  dan- 
gerous, so  they  had  [ir-ovidcd  gloves  to  pi'otect  the  men.  The  Corporation 
hal  liol  pr'ovi<l(Ml  the  e<puprnMi(.  wh<ch  woidd  eruible  the  apparatus  to 
be  made  dead,  aril  hal  no(  shut  otT  tlr.'  |);nv."r  (luring  cleaning. 


Prout,  having  given  evidence,  was  cross-examined  by  the  Town  Clerk 
(Mr.  Fittall),  who  implied  that  witness  ought  to  have  done  his  dusting 
with  a  wiper  on  the  end  of  a  stick.  Prout  said  he  had  never  been  pro- 
vided with  a  stick,  although  he  sometimes  used  one  of  his  own.  More- 
over, the  cleaning  could  "not  be  done  properlj^,  and  to  use  a  stick  would  be 
to  invite  accidents. 

Mr.  G.  Scott  Ram.H.M.electricalinspector  of  factories.admitted  in  cross- 
examination,  that  the  only  way  to  comply  with  the  regulations  wa-s  to  install 
additional  apparratus  at  considerable  expense,  or  close  dowii  the  station 
for  about  half  an  hour.  That  was  done  in  Coventry,  where  the  station 
was  six  times  the  size  of  .that  at  Plymouth.  The  gloves  constituted  no 
real  protection  in  dealing  with  high-tension  current.  There  were  switch- 
boards which  could  be  cleaned  with  absolute  safety,  but  the  one  in  ques- 
tion was  not  safe.  The  operation  Prout  had  to  carry  out  was  liable  to 
cause  a  serious  accident  even  if  a  stick  were  used  ;  it  might  liberate  the 
whole  power  of  the  station,  cause  an  explosion,  and  create  great  heat, 
which  would  probably  blind  and  scorch  a  man  at  the  door  of  the  culjicle. 
Standing  on  a  chair  placed  on  a  table  was  another  source  of  danger,  as  the 
chair  might  slip.  The  i^ractice  in  most  big  stations  was  to  have  duplicate 
apparatus,  so  that  the  supply  need  not  be  cut  off. 

For  the  defence,  Mr.  E.  G.  Okell,  borough  electrical  engineer,  said  that 
he  had  always  thought  that  men  canying  out  the  standing  instructions 
implicitly  would  be  in  no  particidar  danger.  The  present  precautions 
had  been  sufficient  to  prevent  any  accident  for  the  20  yeai-s  the  machines 
had  been  in  use,  and  it  would  be  inconvenient  to  consumers  requiring  a 
continuous  supply  of  current  if  the  power  had  to  be  shut  off  periodically. 
There  were  extensions  in  progress,  however,  by  which  the  regulations 
would  be  complied  with,    but  the  scheme  had  been  hung  up  by  the  war. 

In  inflicting  a  fine  of  £5,  the  Chairman  said  that  the  Bench  considered 
that  a  technical  offence  had  been  committed,  although  the  man  had 
failed  to  use  the  protection  provided  for  him. 


Postmaster-General  v.  Blackpool  &  Fleetwood  Tramroad  Company. 

On  Monday  the  Court  of  Appeal  (the  Master  of  the  Rolls  and  Lords 
Justices  Atkin  and  Younger)  heaixl  an  ap])eal  by  the  company  from  a 
Divisional  Court  (Lords  Justices  Warrington  and  Scrutton),  reversing  a 
decision  of  the  county  court  judge  at  Blackpool.  The  plaintiff  sougnt 
to  recover  £1().  18s.,  the  agreed  expenses  incurred  in  making  certain 
altcr-ations  or  repairs  to  telegraph  lines  which  were  alleged  to  have  been 
injuriously  affected  by  the  wo  king  of  the  company's  electric  tramway. 
The  company's  tramroad  had  been  constructed  under  their  private  Act 
of  189(),  and  its  working  was  required  to  be  in  accordance  "with  the 
Board  of  Trade  regulations,  made  under  sec.  (56  (3)  of  the  Act.  In 
1914  the  Postmaster-General  laid  a  lead  cable  containing  telegraph 
wires  wliich  at  a  certain  point  were  within  7  ft.  of  the  company's  electric 
lines.  No  notice  was  given  to  the  com])any  before  the  cable  was  laid 
either'  as  to  the  i)osition  or  the  manner  in  which  it  was  intended  to  be 
used.  On  June  14,  1910,  jilaintiff's  caf)le  broke  down  at  Bispham,  and 
(rpori  taking  up  the  lead  jiiping  it  was  found  to  have  been  injuriously 
affected  by  electrolytic  corrosion  due  to  leakage  of  electric  current 
from  the  tramroad.  The  company  was  notified  that  a  claim  would  be 
made  for  the  cost  of  repairing  .  After  the  corrosion  had  Ix-en  discovered 
the  coni])any  invited  the  Postmaster-(!eneral  to  bond  his  cable  to  their 
t  r-ack  so,  a.s  to  pr-event  any  further  electr-olytic  corrosion.  The  cable  was 
so  bonded,  and  electrolytic  corrosion  either  ceased  or  was  dinunished  as 
far  as  posible.  The  comimny  in  the  c<m.struction  and  working  of  their 
tiamioad  had  comi)lied  with  the  regulations  of  the  Boanl  of  Trade. 
The  claim  of  the  Postmaster-General  was  based  on  certain  s>di-st>ctions 
of  (he  Company's  Act  of  189(i,  and  (alteniatively)  on  .sec.  8  of  the  Tele- 
graph Act.  1878,  which  was  incoipora((Kl  in  the  company's  Act.  The 
('oiuity  Cour-t  judge  held  that  sub-sections  1  end  2  of  the  18915  Act  must 
be  read  (ogcdier-.  and  as  the  Pos(master-Gcnenil  had  not  ]>n(Ved  that 
the  company  had  not  constructed  or  worked  their  undertaking  in  all 
respects  according  to  the  best  means  within  their  power,  and  with  due 
regard  to  the  telegraph  cable,  or  that  they  had  not  used  every  precau- 
tion to  ])rcvent  the  cable  from  being  injuriously  affected,  judgment 
miLst  be  given  for  the  company. 

On  apiH>al  to  the  Divisional  Court  it  was  held  that  defendants  were 
liable  irndcr  sub-sf  J.  2  of  sec.  65  for  having  by  their  working  injuriously 
affected  plaintiff's  cables, 

.\fter  legal  arguments,  the  appeal  was  dismissjcd.  The  Master  of  th^ 
Rolls  .said  that  sec.  (i.'i  (2)  was  independent  of  sub-sec.  1.  If  it  were  to 
be  shown  that  the  cable  was  injuriously  affected  in  the  jiosition  in 
which  it  was  by  the  working  of  the  tramway  it  would  be  no  answer  to 
show  that  the  Postmaster-General  was  guilty  of  unn-asona,ble  lack  of  care 
or  skill  in  selecting  the  place  for  laying  the  cable.  If  it  could  l>e  shown 
(ha(  (he  construction  and  working  of  the  tramway  did  not  injuriously 
affect  the  cable,  but  (lia(  it  was  so  affec(ei!  by  (he  act  of  the  Po.sdnaster- 
Gciicral.  (hen  sub-sec.  2  might  not  apply.  There  was  .some  evidence 
befiue  tile  County  Court  Judg-  that  it  was  acting  wi(h  reasonable  caro 
to  i)u(  (he  telegraph  cable  .so  near  a  tramway:  on  the  other  hand,  there 
was  evidence  which  might  have  <iualified  that  view  considerably.  The 
evi  leiice  that  the  ctunpany  had  eomi>Iied  with  all  the  Boanl  of  Trade 
icgula(ioiis  was  doub(ful,  as  (he  evidence  of  (he  manager  was  that  it 
was  "  ajiparcndy  '  no(  safe  (o  jilace  the  cable  within  7  ft.  of  (he  (ram way. 
Hm(  (o  deal  with  (he  ()ucs(ion  there  mus(  Iv  a  finding  of  fact  whether 
the  Postiiias(er-(Teneial  was  negligent  or  not.  If  the  point  had  lx>en 
raised  in  (he  County  Court  and  the  learned  j»>dge  had  been  asked  to  fintl 
the  facts  upon  i(.  and  had  failed  to  do  .so.  the  Court  might  have  sent  (he 
case  back  (o  him  to  make  that  finding.  In  the  lib.sence  of  that  finding, 
it  was  not  competent  for  the  Court  to  entertain  the  appeal. 
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Commercial     Topics. 

Aliens  and  Mining  Shares. 

All  Order  in  ( 'oiiiicil  lias  rcvolcod  tlic  Dofonoo  of  tlio  Realm  Regulation 
:!(!  r.  I'.,  wliicti  ])n)liil)ite(l  tile  Kale,  of  eojiper,  lead,  tin,  tung.st«n  and  zino 
mines,  fir  Hliarcs  in  thorn,  to  aliens.  Mines  or  mining  shares  in  this 
country  or  abroad  may  now  he  sold  to  aliens. 

Cingalese  Electrical  Developments. 

'I'liere  is  a  ;,'oii(l  dciil  (il  tm(ie\el()|ied  water  power  in  Ceylon,  but  plans 
arc  beirif,'  [ircparcd  for  tlic  utilisation  of  these,  resources  and  also  for  the 
conversi(m  of  some,  of  tlie  railway  lines  to  electric  traction.  There  is, 
therefore,  every  hope  that  there  will  soon  be  a  f^ood  demand  for  electrical 
plant  in  Ceylon.  The  scuvices  of  the  electrical  adviser  to  the  Indian 
Government  (Mr.  J.  W.  Mc^ares)  have  l)ecn  lent  to  Ceylon  for  the  purposes 
of  the  investigation,  and  as  he  has  recommended  the  adoption  of  the 
British  standard  frequency  of  .W  cycles  it  is  probable  that  the  (Jeylon 
Fubli(t  Works  Dejiartment  will  place  their  contracts  in  Gteat  Britain. 
Hf  *  *  * 

New  Factories  in  Niagara  District. 

In  order  to  impiess  upon  representatives  of  British  and  American 
niaiuifacturers  contemplating  the  erection  of  branch  factories  in  Canada 
the  special  facilities  of  the  Niagara  district,  the  Niagara  District  Indus- 
trial Organisation  recently  held  a  Congress  in  Ontario.  The  delegates 
were  shown  the  local  power  and  transjiortation  facilities,  and  visits  were 
made  to  the  power  plants  at  Niagara  Falls,  and  to  the  works  on  the 
('hippawa-Queenston  Tower  Canal  and  the  New  Welland  Ship  Canal,  now 
under  construction.  The  district  is  rapidly  becoming  an  industrial  centre, 
and  many  new  factories  are  being  erected.  A  publicity  campaign  lias 
be(>n  undertaken  and  desorijjtive  jiamjihlcts  issued  by  the  Hydro-Electric 
Power  Commission  of  Ontario  and  the  municipalities  in  order  to  show 
the  great  facilities  fov  cheap  electric  i)ower  in  the  district. 

Indian  Trading  Conditions. 

hi  ail  inten^sting  I'apei'  on  our  trade  with  India,  which  was  read 
bcfoie  the  Royal  Society  of  Arts  on  the  loth  inat.,  Mr.  T.  Ainscough, 
II.M.  Senior  Trade  (Commissioner  in  India,  ])ointed  out  that  the  jjosition 
gained  by  .Japan  and  the  United  States  in  Imlian  trade  was  due  to  the 
disabilities  experienced  by  British  protlucers  owing  to  the  war.  The 
important  difference  was  that  while  Japanese  trade  had  fallen  away 
very  considerably  since  it  had  been  possible  to  secure  goods  from  this 
country,  that  of  the  LTnited  States  had  made  its  greatest  strides  since  the 
Armistice,  and  now  was  second  only  to  our  own.  Her  success  had  been 
larg  >ly  due  to  her  ability  to  quote  firm  pric^es,  and  give  hard  and  fast 
deliveries,  especially  in  respect  of  steel  and  steel  products,  while  British 
makers  were  unable  to  do  so  owing  to  the  constant  rise  of  price  in  mate- 
rials and  to  a  succession  of  labour  troubles.  Mr.  Ainscough  thinks  that 
American  competition,  ])articularly  in  iron,  steel,  machinery,  tools, 
harflware,  electricjal  supjilies  and  motor  vehicles,  will  continue  to  be 
severe,  and  may  grow  in  intensity.  Our  manufacturers  and  distri- 
butors must,  therefore,  provide  equally  suitable  goods  at  a  lower  price. 
Another  important  cliang(5  the  war  had  brought  about  was  the  rapid 
advance  of  Indian  industrialism,  and  British  firms  should  carefully  watch 
develo[)ments. 

*  *  *  * 

Credits  for  Overseas  Trade. 

l*'rom  the  return  of  credits  granted  during  the  quarter  ended  Sept.  30 
under  the  Overseas  Trade  (Credits  and  Insurance)  Act  of  1920,  we  learn 
that  the  actual  payments  made  amounted  to  £27,395.  4s.  lid.  for  exports 
to  Roumania  and  Czecho  Slovokia.  During  the  same  period  applica- 
tions were  sanctioned  amounting  to  £68,773.  ISs.  3d.  Future  returns 
would  be  more  interesting  if  some  particulai-s  were  given  of  the  actual 
branches  of  industry  affected. 

As  drawn  Up  the  scheme  has  certain  drawbacks,  and  it  will  need 
revision  if  the  facilities  which  it  was  intended  to  afford  are  to  be  taken 
advantage  of.  It  is  needless  to  point  out  the  paramount  importance  of 
every  effort  being  made  to  foster  the  export  trade  of  the  country,  but  the 
])resent  scheme  is  not  of  much  assistance,  except  to  wealthy  firms.  The 
Federation  of  British  Industries,  which  is  in  communication  with  the 
Board  of  Trade  on  the  subject,  point  out  that  the  fundamental  principle 
of  the  Treasury  advancing  80  per  cent,  (for  a  period  up  to  three  years) 
of  the  cost  price  of  the  goods  to  be  supplied  leaves  20  per  cent,  to  be 
advanced  by  the  bankers  of  the  manufacturing  firm  wishing  to  export. 
Bankers  are  exceedingly  reluctant  to  advance  this  amount  even  to  old 
and  favoured  clients.  The  scheme,  to  be  of  any  practical  use,  should 
(according  to  the  F.  B.  I.)  provide  for  advances  to  apjiroved  firms  of  100 
per  cent,  of  the  cost  value.  Even  if  the  bankers  provide  the  20  per  cent., 
the  exporter  is  still  forbidden  to  cover  this  risk  by  insurance,  and  it  is 
didic'ult  to  sec  why|  the  e.vporter  should  run  the  risk  of  making  no 
prolit.  but  also  the  further  risk  of  losing  20  per  cent,  of  the  net  value  he 
jiuts  into  the  work.  The  exyiorter  is  not  necessarily  a  financial  expert, 
and  provided  that  he  can  find  such  experts  who,  by  insurance,  will  assume 
for  him  this  20  per  cent,  risk,  it  nvluccs  the  Covernment  liability  by  this 
amount,  leaving  the  exporter  with  the  more  legitimate  risk  of  making 
no  profit  at  all.  The  Federation,  therefore,  urge  the  Board  of  Trade  to 
allow  the  exporter  to  cover  himself  by  insurance,  and  also  that  in  eases 
of  transactions  with  Governments  great  elasticity  should  be  allowed 
with  regard  to  the  nature  of  the  collateral  security  which  H.  M.  Govern- 
ment insists  upon.  As  a  matter  of  fact,  we  think  the  Federation  is 
wrong  on  the  question  of  insurance,  for  firms  can  cover  their  risk  in 
this  way,  but  the  other  points  made  careful  consideration. 


Electricity  Supply. 

HovK  f.'orporation  has  Ixen  authori.sed  to  iricrf  ase  the  maximam  charge 
for  electrical  energy  from  8d.  to  Od.  per  unit. 

Bi,\(Ki{i;itN'  GiJAKOi.ws  are  applying  for  sanction  to  Bpend  £l,42*» 
in  installing  the  electric  lighting  at  their  Infirmary. 

BtKKKNHKAD  Corporation  ob'ecta  Ut  incliwion  in  the  Mersey  and 
W..  Lancashire  electricity  area,  and  ban  applied  for  time  until  March  31 
to  prepare  their  own  scheme. 

(jRKKMif'K  Law  <fe  P'inanee  Committee  recommend  the  CorjK>ration  <o 
i  iicrea.s<!  the  salary  of  the  burgh  electrical  engineer,  .Mr.  F.  H.  WhyRall, 
from  £1,CXK>  to  £IJO()  jK-r  annum. 

So  great  is  the  demand  for  electrical  energy  in  STOfKPOKT  that  the 
(,'orporation  ha.s  been  compf;lled  to  refu.sc  the  application  of  JJlsley  Rural 
Council  for  a  supply  of  electricity  in  the  district. 

DoNCASTER  Corporation  has  appl'ed  for  the  loan  of  £10,493  f  jr  h.t. 
mains,  transformer  motor  station,  &c.,  for  the  supply  of  electric  current 
to  the  dwellings  on  the  Carr  Hou.se  Estate. 

Queenborough  Council,  owing  to  the  Sheemess  &  Mstriet  Electric 
Power  &  Traction  Company  having  applied  for  j>owcr  to  increa.se  their 
charges,  have  decided  to  consider  the  question  of  a  munieii)al  supply. 

The  sanction  of  the  Electricity  Commissioners  to  the  extension  of  the 
generating  station  at  Chamber  Hall  has  been  received  by  BuBY  Town 
Council. 

An  ajiplication  for  sanction  to  borrow  £5,0<X)  for  house  services  has 
been  made  by  Buunley  Electricity  Committee  Permission  to  a  further 
loan  of  £12,445  for  ex  ension^  has  been  received 

Basingstoke  Council  have  asked  adjacent  hxal  authorities  (including 
Aldcrshot  Council)  to  join  them  in  asking  the  Electricity  Commissioners 
to  constitute  an  electricity  area. 

GoLiiORXK  Urban  Council  have  asked  for  terms  for  supplying  electric 
current  for  public  lighting  from  the  Lancashire  Electric  Power  Company, 
the  Lancashire  United  Company,  and  R.  Evans  &■  Company. 

The  Truro  Council  has  instructed  a  committee  to  repfjrt  on  the 
offer  by  the  Cornwall  Electric  Power  Company  to  supply  electricity  to 
the  City.     The  cost  for  mains  extensions  is  put  at  £ti,7;30. 

The  Electricity  Commissioners  have  authorised  a  maximum  charge 
of  Is.  a  unit  for  electricity  in  Cromer,  and  the  members  of  the  Council 
are  vigorously  protesting  against  the  introduction  of  a  minimum  charge 
of  I5s.  in  the  winter  and  10s.  in  the  summer. 

The  estimated  cost  of  the  scheme  for  li>-kino  vp  the  ELECTRlcrrY 
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£19,712,  and  East  Ham  Corporation  has  applied  for  sanction  to  borrow 
this  sum. 

The  equivalent  of  91,707  30-watt  lamps  is  at  present  connected  to  the 
mains  at  Gillingham,  compared  with  83,721  in  1919.  The  charges  for 
electrical  energy  for  lighting  and  power  have  been  increased  as  from  the 
29th  ult. 

On  the  recommendation  of  a  committee  Stratford-on-Avox  Council 
has  decided  not  to  take  over  the  local  electricity  undertaking  for  £10,<X»0. 
A  sum  of  £3(^000  would  require  to  be  exjiended  on  renewals,  and  then 
they  would  be  faced  with  a  deficit  on  the  working. 

Councillor  H.  Lupton  has  been  appointed  chairman  of  the  JoiNT 
Council,  for  the  PJlectric  Supply  Industry  for  Area  No.  2  (Yorkshire. 
N.  Derbyshire,  N.  Notts,  and  Lincoln),  and  Mr.  \V.  Redmayne,  of  the 
E.P.E.A.,  is  deputy  chairman. 

By  arrangement  wit:,  the  Westminster  City  Council  the  Charing 
Cross,  West  End  and  City  Electricity  Company  have  i\H-ently  replaced 
the  arc  lamps  in  the  stirets  supplied  by  them  with  two  7.'K)  watt  gas- 
filled  lamps,  ei-ect*'d  on  a  twin  swan  neck  mounted  on  the  ex'sting  posts 
at  a  height  of  25  ft.  above  the  road  level.  The  result  of  the  change  is  a 
great  improvement  in  the  illumination  of  the  road  surface. 

The  Ilkley  Urban  Council  finds  itself  compelled  to  extend  the  elec- 
tricity works  at  a  cost  of  £18,500.  The  present  plant  ha.^  a  capacity  of 
200  kw.,  and  the  Council  has  recently  puR^ha^ed  for  £6.000  plant  of 
170  kw.  from  the  Disposal  Board,  but  extensions  of  buildings,  mains,  &€.. 
are  necessarj-,  and  application  has  been  made  to  the  Electricity  Com- 
missioners for  sanction  to  borrow  £12,500. 

The  revenue  of  Portsmouth  Electric  Lighting  Department  for  the 
year  ended  March  31  wa^s  £91,685  (compared  with  £60.103  in  previous 
year)  and  working  expenses  were  £68,623  (£5:.,951),  leaving  gross  profit 
£23,062  (£7,152),  to  which  was  added  £3,566  received  for  sale  of  obsolete 
boilers.  Instalments  of  loans  required  £10.803  and  interest  on  loans 
£7.776,  and  on  bank  balances  £2,295,  leaving  £2.187  net  profit  (against  a 
deficit  of  £12,824).  Total  maximum  deinand  was  3,000  kw.  Units 
generated  weix>  5,241,772  and  sold  4,178,312. 

Acting  on  the  advice  of  Mr.  C.  H.  Wortlingham  Buxton  Urban  Council 
has  cancelled  its  pix'vious  application  to  borrow£15.775  for  new  plant 
and  ha^  decided  to  make  a  fiwsli  application  to  borrow  £21.0lXl  for  two 
200  kw.  gius-driven  generating  sets  (£12.000),  one  UX)  kw.  givs-drivcn 
set  (£3,500).  and  with  piping,  switchbonixl  extensions,  &c.,  a  total  of 
£21,000.  A  nnised  scale  of  charges  for  lighting  and  p<nver  has  been 
drawn  up  and  will  com(>  into  operation  as  soon  a.s  the  sanction  of  the 
Electricity  Commissioners  has  been  received. 

The  Nottingham  Electricity  Committee  is  proceeding  with  commend- 
able promptitude  with  the  arrangements  for  the  erection  of  the  new 
power  station  near  Clifton  Collierj-.'  The  Town  Clerk  has  been  asked 
to  inquire  from  the  Derbphire  and  Notts  Electric  Power  Company 
whether  they  require  a  supply  of  energy  in  bulk  and  lo  what  extent.     The 
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consulting  engineer  (Mr.  J.  H.  Rider)  has  been  instructed  to  complete 
his  detailed  plans  so  that  tenders  for  the  plant  can  be  obtained  without 
delay.  In  the  event  of  the  power  company  requiring  a  supply  of  energy 
it  will  be  necessary  to  proceed  with  the  second  and  third  sections  of  the 
Corporation's  scheme. 

The  first  meeting  of  the  No.  6  Area  District  Joint  Industrial 
Board  for  Electricity  Supply  was  held  last  week  at  Bristol.  The 
chair  was  taken  by  Mr.  H.  Faraday  Proctor  at  the  request  of  both  the 
employers  and  the  staff  members.  The  Constitution  of  the  District 
Joint  Boards  as  circulated  by  the  National  Joint  Board  was  apjiroved, 
and  the  following  officers  were  appointed  for  the  ensuing  year  : — Chair- 
man, Aid.  A.  A.  Sennington  (Bristol  Electrical  Committee) ;  Vice- 
Chairman,  Mr.  A.  J.  Ostler  (E.P.E.A.) ;  Treasurer,  Mr.  F.  J.  Elliott 
(E.P.E.A.) ;  Joint  Hon.  Secretaries,  Mr.  R.  Glass  (employers)  and 
Mr.  F.  J.  ElUott  (staff  members  side). 

The  accounts  of  Bristol  Electricity  Department,  which  were 
submitted  to  the  Council  last  week,  show  increase  £229,524  (compared 
with  f  169,.313  in  previous  year),  working  expenses  £166,589  (£122,226), 
and  gross  profit  and  other  credits  £63,162  (£47,405).  Interest  and  stock 
dividends  required  £20,825  (£19,243),  debt  redemption  £31,462,  and  the 
net  profit  was  £10,874  (compared  with  a  loss  of  £3,416).  Working  ex- 
penses were  equal  to  1.357d.  (1.099d.)  per  unit  sold,  redemption  0.258d. 
(0.285d.)  and  interest  0.172d.  (0.176d.)  Units  generated  were  34,851,637 
and  sold  29,039,680  (26,269,745).  Maximum  coincidental  load  was 
13,288  k.v.a.  (10,884  k.v.a.),  and  load  factor  27.1  (30.5)  per  cent.  Motors, 
heating  and  cooking  apjjaratus  connected  aggregate  29,470  h.p. 
(26,733  H.P.). 

The  Liverpool  Corporation  Tramways  Electric  Power  and  Lighting 
Committee  held  the  last  meeting  of  the  year  on  Friday,  when  Aid.  F. 
Smith  gave  a  resume  of  the  progress  made.  During  1919,  the  units 
supplied  for  lighting,  power  and  traction  purposes  were  74,609,074,  an 
increase  of  2,000,000  units  over  1918.  This  year's  output  had  increased 
very  satisfactorily,  for  in  the  first  eight  months  ended  August  the  number 
of  units  supplied  was  10,000,000  more  than  in  the  corresponding  period 
■  last  year,  an  increase  of  about  21  per  cent.  The  capital  expenditure  up 
to  the  end  of  1919  amounted  to  £2,374,017,  and  the  revenue  for  the  year 
was  over  £629,000.  The  average  price  paid  for  fuel  in  1914  was  10s.  4d., 
but  for  the  past  quarter  it  has  been  40s.  per  ton.  Wages  had  also  in- 
creased from  120  to  150  per  cent.,  and  the  same  increase  would  apply  to 
most  materials  purchased  during  the  year.  The  net  surplus  for  1919 
was  £81,836,  out  of  which  a  contribution  of  £.50,000  was  made  to  the 
rates  and  the  balance  allocated  to  renewals  fund.  They  were  now  barely 
paying  their  way,  and  the  strictest  economy  must  be  exercised,  com- 
patible with  efficiency. 

Electric  Traction. 

WiGAN  Corporation  tramways  department  has  decided  to  abolish 
women's  labour. 

Disabled  ex-service  men  are  to  be  allowed  to  ride  free  on  the  Halifax 
Corporation  tramcars. 

Work  on  the  conversion  of  the  L.C.C.  Tramways  from  West  Indian 
Docks  to  Terrace-road,  Hackney,  was  commenced  on  Wednesday.  The 
line  will  be  equipped  on  the  overhead  trolley  system. 

The  receipt  of  the  Liverpool  Corporation  tramways  for  the  first  nine 
months  of  1920  were  £1,073,495,  compared  with  £858,218  in  the  corre- 
sponding period  of  1919,  an  increase  of  £215,277,  and  the  number  of 
jjassengers  had  increased  by  10,749,329. 

Owing  to  the  Coal  Strike  the  Tramways  Services  in  several  dis- 
tricts have  been  restricted.  At  Liverpool  the  service  has  been  cut  down 
by  25  per  cent.,  and  in  Manchester,  Bury  and  other  areas  in  the  North 
and  the  Midlands  the  services  have  also  been  reduced. 

Middlesbrough  Tramways  Connrittee  is  making  arrangements  to 
take  over  the  Teeside  tramway  system,  and  when  the  purchase  money 
has  been  paid  to  the  local  tramways  compan;  ,  .iteps  will  be  taken  to 
associate  the  councils  of  Stockton  and  Thornaby  in  the  joint  manage- 
ment and  control  of  the  lines. 

A  strange  charge  of  PROFITEERING  camc  before  the  Brighton  Pro- 
fiteering Committee  on  Monday.  It  related  to  the  special  fare  of  one 
shilling  charged  on  the  (Corporation  tramways  on  the  occasion  of  the 
local  race  meetings.  The  Committee  found  that  the  subject  was  not 
covered  by  the  Profiteering  Act,  but  a  resolution  was  passed  to  the  effect 
that  the  charge  was  consitlered  excessive. 

An  inquest  was  held  on  Monday  on  Mrs.  McClelland,  who  was  killed 
in  (he  Accident  on  tmic  Disthut  Rahavav  at  Winiblolon  on  i'liuisday 
last,  when  the  (I'ain  lan  into  the  buffers,  and  bi'owglit  (iown  ])art  of  tli(> 
Htation  roof.  'I'lie  jury  reliirned  a  verdict  of  accidenlKJ  death,  with  a 
rider  that  the  t  rain  was  going  a  little  too  fast,  owing  to  the  driver  having 
connnittcd  a  slight'  i-rror  in  judgment. 

In  the  rei)ort  of  tlu>  Ministry  of  Transport  on  railway  accidents  in 
1919  it  is  ])ointcd  out  that  "  a  system  of  aulonuvtie  traui  control  is  t!ie 
remedy  to  prevent  failure  of  enginemen  to  obey  signals.  "  The  ad- 
visability of  ado])ting  a  system  of  control  has  still  to  be  authoritatively 
dealt  with.  Seven  of  the  eases  un(l(>r  revi(>\v  woukl,  it  a()])ears.  have  been 
])revented  with  such  a  .system  in  force.  Other  lessons  to  ho  d(-riv(  d  from 
the  year's  experience  are  the  bearing  whieli  incorrect  or  ill-e.\prc.s.scd 
messages — telei)hone,  verbal  and  tei(>graphi( — may  have  in  causing 
misunderstanding  and  liability  to  danger,  and  the  inferiority  of  a  visual 
indi(!ation  for  reminding  signalmen  eomjiarcd  with  a  direct  control  over 
instruments  or  signal  levers. 


Imperial  and  Foreign  Notes. 

Among  the  Government  works  projected  in  Mauritius  are  the  pro- 
vision of  additional  railway  rolling  stock  and  the  electrification  of  some 
of  the  lines. 

The  Tasmanian  Parliament  has  ratified  an  agreement  between  the 
Government  and  Launceston  Corporation  for  the  erection  of  an  electric 
line  for  transmitting  3,(i00  h.p.  to  the  city  from  the  Great  Lake  hydro- 
electric works.  The  Launceston  Corporation  is  purchasing  this  power 
from  the  Government  for  £5.  7s,  per  horse-power. 

The  Government  of  New  Brunswick  has  decided  to  develop  the 
water  power  of  the  Province,  and  an  immediate  start  will  be  made  with 
the  Musquash  and  Shogemoc  Rivers.  Plans  are  being  prepared  by  the 
New  Brunswick  Electric  Water  Powers  Commission.  Up  to  the  present 
only  18,080  h.p.  has  been  developed,  but  it  is  estimated  that  the  un- 
developed water  power  is  over  300,000  h.p. 

It  is  reported  that  Mr.  J.  A.  Dawson,  formerly  teacher  of  electrical 
engineering  at  the  Ballarat  School  of  Mines,  and  Mr.  V.  Nightingall, 
an  electrical  engineer  of  Melbourne,  have  devised  a  system  of  locating 
metals  underground,  which  it  is  believed  will  eliminate  haphazard  and 
unprofitable  mining  work.  An  electric  current  producing  a  certain  sound 
is  transmitted  through  the  earth's  crust,  and  by  means  of  special  telephone 
receivers  and  visual  indicators  a  surveyor  picks  up  this  note,  his  ear 
detecting  and  interpreting  any  variations  which  may  occur  as  indicating 
the  presence,  or  otherwise,  of  any  lode  or  metalliferoous  deposit,  either 
near  the  surface  or  at  considerable  depths.  A  successful  trial  is  said  to 
have  been  made  at  the  Indoorospilly  Silverhead  Mines.  A  Company, 
with  the  name  of  Electrical  Mine  Surveys  Pty.,  Ltd.,  has  been  estab- 
lished a.t  339,  Colhns-street,  Melbourne,  to  exploit  the  system. 


According  to  the  Consular  Report  on  the  trade  of  the  Tangier  district 
there  are  openings  for  British  electrical  plant  and  accessories,  hardware, 
ironmongerj^  &c. 

It  is  reported  that  Herr  Kocher,  the  Cliinese  representative  of  the 
Siemens-Schuckert  Ejektricitatswerke,  of  Berlin,  has  secured  a  contract 
to  supp'y  machinery  for  a  colliery,  near  Hangchow,  North  China. 

A  company  has  been  formed  in  Stockholm  for  developing  an  in-, 
vention  for  the  utilisation  of  wind-generated  motive  power.  The 
idea  is  said  to  be  "  that  the  wind  motor  pumps  water  into  high  receptacles, 
whence  the  water  streams  out,  propelling  turbines  which  generate  elec- 
tricity." 

Tenders  from  the  Montevideo  Telephone  Company  and  the  Western 
Electric  Company  (America)  were  i-ecently  secured  by  the  L^ruguayan 
Government  for  an  underground  system  of  telephone  lines,  but, 
as  the  law  deahng  with  the  subject  specifies  that  three  tenders  must 
be  received,  the  tenders  were  not  opened  and  it  was  decided  that  a  fresh 
invitation  of  tenders  should  be  issued. 

The  Swiss  Auer  Company,  of  Zurich,  has  made  an  agreement  with  the 
German  electric  lamp  combine,  formed  by  the  A. E.G..  Siemens  and 
Osram  companies,  by  which  the  Swiss  company,  wliich  already  had  the 
sole  right  to  manufacture  Osram  lamps  for  the  home  market,  is  granted 
a  licence  to  produce  alsoWotan  and  A. E.G.  lamps.  The  German  combine 
also  undertakes  not  to  import  into  Switzerland  any  of  these  types. 

In  a  report  by  the  Committee  for  the  protection  of  the  bond  and 
shareholders  in  the  Mexico  Tramway.'!,  Light  &  Power  companies 
it  is  stated  that  since  the  last  report  the  operations  of  the  Liglit  and 
Power  Com])any  have  been  carried  on  with  reasonable  success,  and 
there  is  a  growing  demand  for  power.  The  hydraulic  plants  have  to  be 
operated  to  their  fullest  capacity,  and  steps  are  being  taken  to  instal  & 
new  unit  at  the  Necaxa  power  house.  Matters  outstanding  l»etwcen  the 
companies  and  the  Government  are  under  discussion  with  a  view  to 
reaching  a  settlement.  When  the  tramwavs  were  handed  back  by 
the  late  Government  no  indemnity  wae  paid  for  their  occupation  for  over 
four  years.  The  question  of  an  increase  in  fares  to  comjxMi.sate  the  com- 
jmny  for  the  advance  in  wages  ;  the  subject  of  the  taxation  of  the  com- 
])anies,  and  other  matters  are  under  discussion.  The  accountants' 
report  on  the  financial  position  will  be  ready  soon,  and  early  in  the  new 
year  the  committee  will  be  in  a  position  to  make  a  full  report. 

The  question  of  developing  water  jiower  is  at  present  engaging  the 
attention  of  the  PrL0.\RiAN  Chamber,  which  is  considering  a  Bill  to 
regulate  water  syndicates.  Investigations  have  been  made  as  to  the 
utilisation  of  the  waters  of  the  Rivers  Topolnitza.  Kritchiin.  Louda  Yana, 
Strema,  Kli  Dere,  Tchai,  Toundja.  Vinkos  and  Sutlika,  and  the  Board 
of  Trade  "  Journal "  states  the  results  show  that  the  water  resources  of 
Bulgaria  will  make  it  possible  to  exploit  water  ])ower  of  more  than 
l,(uio.OOO  H,i-.  Railways  and  industries  will  consume  only  130,(i00  H.P, 
lo  150,(1(10  II. p.,  and  the  remaining  energy  w  ill  Iv  available  for  agricultural 
]iroduction  and  lighting.  An  exten.sive  irrigation  scheme  is  also  pro- 
jected, including  the  irrigation  of  the  i>Iaiii  of  IVli-Ormana  by  means  of 
electrically  driven  puinjis.  The  undertakings  to  Ih>  taken  in  hand  will 
include  the  construction  of  about  17  barrage  reservoirs  and  the  building 
of  electric  jiower  stations,  and  also  canal  systems  in  the  Plains  of  Thrace, 
Stara  Zagora,  Yambol  and  Slivpn  in  Southern  Bulgaria,  and  in  Northern 
Bulgaria  on  the  lower  courses  of  the  Rivers  Iskcr.  \  id.  Ocem,  Rositza, 
Vantra,  ite..  as  well  as  in  the  Piains  of  Kustendil,  Radomir,  Doupnitza 
and  Xcvropol.  The  execution  of  these  enterjirises  can  be  undertaken 
either  by  the  State,  or  by  .syndicates  by  means  of  loans,  the  repajTnent 
of  which  will  lx>  affected  by  instalments  paid  by  the  Water  Syndicates. 
A  Supreme  Water  Council  has  b«>en  established  at  the  Ministry  of  Agri- 
culture and  State  Projvrty  to  provide  for  the  execution  of  the  pro- 
gramme. 
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Tenders  Invited  and  Accepted. 

The  dafo  for  the  recjipt  of  tenders  by  the  Victorian  Government 
Railways  Dki'T.  for  a  5-ton  electric  portal  crane,  with  luffing  jib  (con- 
tract 2909<»)  has  been  extended  to  Dec.  1. 

DoNCASTKR  Corporation  invite  tenders  for  the  supply  and  erection  o' 
a  750  kw.  rotary  converter  and  l.t.  .switchj^oar.  iS[)eclfications  from  the 
enfjineer  (Mr.  S.  H.  Windlc)  and  tenders  to  the  Town  Clerk  (Mr.  11.  A.  H. 
Tovey)  by  Nov.  2. 

HhadfoRI)  Corporation  re(iuiie  tendtirs  by  10  a.m.  Oct.  28  for  two 
natural-draught,  chimney-ty[)e  cooling  towers,  pipe-work,  troughing, 
valves,  &c.  (Contract  R.  KiO).  Specifications,  forms  of  tender,  &c.,  from 
Mr.  Thomas  Roles,  Electric-ity  Offices   Town  Hall,  Bradford. 

Manchester  J]lectricity  (,'onimittec  invit(>  tenders  for  supply  and  erec- 
tion of  high  and  low-pressure  steam  ])ii)(!  work,  &c.  Specifications  from 
the  secretary  of  the  electricity  department  (Mr.  F.  E.  Hughes),  and  ten- 
ders to  the  chairman  of  the  committee  by  Nov.  8. 

The  Victorian  Railway  Commission krh  require  tenders  by  Jan.  19 
for  the  su])plyand  erectionor,  alternatively,  the  supply  and  delivery  only 
of  an  electric  furnace  for^  their  Newport  workshops  (contract  33,419). 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade,  35, 
Old  Queen -street,  Westminster,  S.W. 

The  Deputy  Postmaster-General,  Melbourne,  will  receive  tenders  unti 
3  p.m.  Nov.  23,  for  the  supply  of  telephones  and  telephone  and  switch- 
board parts  (Contract  No.  1(150)  for  the  Australian  Commonwealth 
Postmaster-General's  Department.  Specifications  from  the  High 
Commissioner,  Australia  House,  Strand,  London,  W.C  2. 

London  County  Council  require  tenders  by  4  p.m.,  Oct.  25,  for  the 
supi^ly  and  maintenance  of  125  bodies  for  electric  tramcars,  125  maximum 
traction  bogie  trucks,  and  125  electrical  car  equipments,  with  assembly 
of  bodies,  trucks,  electrical  equipments,  &c.,  into  complete  tramcars. 
Specifications,  &c.,  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.I. 

The  Commercial  Secretary,  H.M.  Embassy,  Rome,  notifies  that  he  has 
been  asked  for  the  names  of  British  firms  open  to  tender  for  one  or  two 
Electric  Gantry  Cranes,  to  discharge  meat  and  lard  from  vessels. 
Load  to  be  lifted  on  single  end  of  chain,  1-5  metric  tons,  and  total  lifting 
height,  22  metres.  Further  particulars  from  the  Dept.  of  Overseas 
Trade,  35,  Old  Queen -street,  S.W.I. 

DONCASTEB  Council  has  accepted  the  tender  of  A.  Reyrolle  &  Company, 
at  £5,410,  for  switchgear. 

Dartford  Urban  Council  has  accepted  the  tender  of  W.  Bayliss  for 
wiring  28  houses,  at  £7  per  house. 

Bankruptcies   and  LiiqnidatJons. 

Claims  against  British  P^lectrical  Accessories,  Ltd.,  are  to  be  sent  by 
Nov.  30  to  Mr.  W.  A.  Judge,  72,  Market-street,  Bradford. 

A  receiving  order  has  been  made  against  Harrison  &  Son,  electrical 
engineers,  93,  Princes-street,  London-road,  Southend-on-Sea. 

A  receiving  ordei'  has  been  made  against  Foster  Skinner  &  Company, 
electric  fittings  dealers,  6,  South  Castle-street,  Liverpool. 

A  meeting  of  creditors  of  the  Masham  &  District  Electric  Supply 
Company,  Ltd.,  will  be  held  at  the  Town  Hall,  Masham,  on  Oct.  27. 

Mr.  G.  A.  Johnson  has  been  appointed  liquidator  of  E.  Coates  &  Com- 
pany, Ltd.,  mechanical  and  electrical  engineei-s,  Craven  House,  Kings- 
way,  W.C. 

Commercial  Electrical  Acctssories,  Ltd.,  is  being  wound  up 
voluntarily  an  I  Mr.  N.  Bell,  78  &  79,  Woo'  Exchange,  Coleman-street, 
London,  E.C.  2  has  been  appointed  liquidator. 

The  estates  of  Albert  Mann  &  Company,  electricians,  124  and  326, 
Main-street,  Maryhill,  Glasgow,  and  of  Albert  Mann,  sole  partner,  have 
been  sequestrated.  Grounds  of  debt  must  be  lodged  by  Feb.  9  with 
Mr.  W.  S.  ColviUe,  55,  W.  Regent-street,  Glasgow. 

Educational. 

A  public  appeal  is  being  made  for  a  sum  of  £500,000  to  aid  the  Univer- 
sity OF  Birmingham  in  wiping  off  a  debt  and  to  new  and  urgent  demands 
on  its  resources. 

The  Education  Committee  of  the  London  County  Council  recommend 
that  a  building  grant  be  made  for  the  erection  of  the  new  University  op 
London  premises.  The  grant  is  subject  to  satisfactory  arrangements 
being  made  between  the  Government  and  the  Council  of  King's  College 
for  the  reinstatement  of  King's  College  on  the  proposed  Bloomsbury 
site,  and  in  the  event  of  the  University  of  London  accepting  the  site  in 
question  that  adequate  grants  are  made  by  the  Government  tor  the  erec- 
tion of  administrative  buildings  on  the  new  site.  The  Council's  contri- 
butum  will  not  exceed  one-third  of  the  contribution  made  by  the  Govern- 
ment in  respect  of  expenditure  not  exceeding  £1.000,000.* 

The  Chancellor  of  the  Exchequer  (Mr.  A.  Chamberlain)  makes  the 
welcome  announcement  that  the  Government  propose  next  year  to 
increase  by  half  a  million  sterling     the  Grant  in  aid  of  University 

•r;ftn*^)t7^^^''  '^■^^  ^""^"^  ^^'^  7^'^^  ^^  £1,000,000,  with  an  additional 
i.500,000  to  assist  the  universities  and  colleges  in  wiping  out  debts  duo 
to  circAimstances  arising  out  of  the  war.  Unless  he  was  prevented  by 
overwhelming  financial  reasons,  he  had  undertaken  to  grant  £1,500,000 
for  a  term  of  years.  He  also  hoped  to  be  able  to  do  something  in  the  way 
of  a  special  non-recurring  grant  to  enable  the  federated  universities' 
scheme  of  pensions  to  be  adapted  to  the  cases  of  older  professors  and 
teachere  who  had  served  before  the  pension  scheme  was  in  existence. 


Institution  Notes. 

A  re-union  concert  of  the  lAtsuos  Elec  trk  al  EvGrNEEPJ?  Old 
Comradk.s'  A.s.Sociation  will  be  held  at  the  Bridge  Hou.s<»  Hotel,  London 
Bridge,  on  Saturday,  Xov.  2(),  at  7  p.m.  Admis.sion  by  membership 
card  obtainable  from  the  hon.  sec,  Mr.  F.  Fraokling,  108,  Heathwood- 
gardcns,  Charlton,  H.E.  1. 

The  third  annual  reunion  dinner  of  the  Ex-British  WnsrixoHOrsE 
Assoc  iatkxv  will  lake  placejin  the  HolU^m  Restaurant  on  Friday,  March 
18,  at  0.30  p.m.  Invitations  to  membcrH  will  Ix;  wnt  in  duf*  course. 
Inquiries  shoulfl  \h:  arldresjw-dto  the  Hon.  Secretary  (Mr.  L.  S.  Richard- 
son), 14,  Sydney-road,  Richmond,  Surrey. 

The  National  Joint  Indcstrial  Colscil  of  the  Tramways  Is- 
DiSTRY'  has  entered  upon  its  second  year  under  somewhat  inauspiciou.s 
circumstances,  as  it  finds  itself  faced  with  a  demand  for  a  further  all- 
round  increase  in  wages  of  12s.  a  week.  At  the  meeting  last  week  Mr. 
W.  G.  Squires,  of  the  London  County  Council  Tramways  Committee,  wa8 
re-elected  chairman.  The  joint  secretaries  n-jM)rted  on  the  standarrJ- 
isation  of  tramway  emjjloyecs'  wages  throughout  the  country,  and 
during  th»  ensuing  discussion  the  employees'  representatives  pat  for- 
a  demand  for  a  further  increa.se  of  12s.  per  week,  at  the  .same  time  in- 
timating that  what  thej'  meant  by  standarflisation  was  an  increase  in 
wages.  The  emplo3ers  declined  to  proceed  with  the  question  of  stand 
ardisatioi>,  in  view  of  the  demand  for  increased  wages.  The  employees' 
representatives  then  "  requisitioned  "  a  meeting  at  the  Ministry-  of  Lalx>ur 
for  the  26th  inst.,  to  consider  the  wagf«  demand.  Inerca.ses  in  war 
wages  were  given  on  March  31  la«t,  followed  shortly  afterwanis  by  an 
increase  of  basic  wages.  It  is  undei-stood  that  the  nine  District  Councils 
will  bo  consulted  at  an  early  date  on  the  new  development. 

Miscellaneous. 

Summer  Time  will  end  officially  at  3  a.m.  on  Monday  next. 
The  will  of  the  late  Prof.  John  Perry'  has  been  proved,  and  the  value 
of  the  estate  has  been  returned  at  £10,343. 

The  death  is  announced  of  Mr.  Alex.  Cameron,  a  former  superintend- 
ent of  the   Eastern  Extension,  Australasia  &  China  Telegraph  Company. 

The  Labour  Co-partnership  Congress  will  take  place  on  the  26th, 
27th  and  28th  inst.,  at  the  Royal  Society  of  Arts,  John-street,  Adelphi, 
W.C.  2. 

The  death  occurred  on  Saturday  of  Mr.  J.  W.  Gatehouse*  for  many 
yeai-s  public  analyst  andjelectrie  lighting  inspector  to  Bath  Corporation. 
Mr.  Gatehouse,  who  retired  in  May,  1919,  was  79  years. 

On  Saturday  last  some  4,000  subscribers  and  200  junction  lines  were 
cut  off  from  the  old  Central  Exchange  and  attached  to  the  new  Cestbal 
Telephone  Exchange  in  Liverpool. 

W^e  regret  to  record  the  death  at  Falmouth  of  Mr.  C.  J.  Bowen  Cooke, 
C.B.E.,  the  chief  mechanical  engineer  of  the  L.  &  N.  W  Railway  Com- 
pany, at  Crewe.  Mr.  Cooke,  who  was  in  his  62nd  year,  was  only  ill 
for  a  short  time  and  he  only  went  to  Falmouth  for  a  rest. 

The  death  is  also  announced  of  Sir  John  McLaren,  head  of  Messrs- 
J.  &  H.  McLaren,  engineers,  of  Leeds.  Deceased,  who  wa^  71  years,  was 
chairman  of  several  engineering  associations,  and  was  recognised  as  an 
authority  on  mattei's  pertaining  to  the  industry-. 

Owing  to  the  Coal  Strike  emergency  orders  have  been  issued  under 
the  Defence  of  the  Realm  Act  restricting  the  use  of  coal  in  factories  and 
business  premises  to  50  per  cent,  of  the  weekly  average  consumed  in  the 
four  weeks  preceding  Oct.  16.  and  also  reducing  the  public  lighting.  &c. 
The  Lighting,  Heating  and  Power  Order  prohibits  the  use  of  sky-signs, 
illuminated  advertisements  and  lights  used  in  and  about  premises  for 
advertising  or  display.  There  must  be  no  illumination  of  windows,  the 
inside  light  must  be  for  the  actual  conduct  of  trade,  and  lights  must  be 
extinguished  when  shops  are  closed. 

Personal  and  Appointments* 

The  Mayor  Elect  of  Windsor  is  Mr.  R.  G.  Rawkins,  manager  and 
secretary  of  the  Notting  Hill  Electric  Lighting  Company,  Ltd. 

Canterbury  Council  has  increased  the  salary  of  the  chief  electrical 
engineer  (Mr.  C.  A.  Blaschek)  from  £575  to  £l>40  a  year. 

The  Mayor-elect  of  Stafford  is  Councillor  R.  E.  Meade,  the  former 
borough  electrical  engineer. 

Mr.  F.  M.  Shcedy.  superintendent  engineer  of  the  operation  depart- 
ment of  the  Newcastle-upon-Tyne  Electric  Supply  Company,  who  is 
transferring  to  the  power  department,  luis  been  presented  with  a  gold 
watch  by  his  colleagues.  Mr.  W.  R.  Rogei's,  district  engineer,  Gateshead, 
matle  the  prt^senfation. 

Mr.  James  Caldwell.  :M.Iiist.C.E.,  deputy  chairman  of  Industrials, 
Ltd..  and  technical  dii-ector  of  several  electric  welding  concerns,  'has 
retired  from  the  firm  of  James  E.  Savers  &  Caldwell,  consulting  engineers, 
and  his  address  will  be  14/16,  Cockspur-street,  and  Parliament  Mansions, 
Victoria-street,  London,  S.W.  1. 

Mr.  Herbert  Tetlow.  chief  assistant  engineer  to  the  Coatbridge  and 
Airdrie  electric  Supply  Company,  has  been  appointed  electrical  engineer 
and  manager  of  theBacup  Corporation  electricity  department  at  a 
salary  of  £450  per  annum,  plus  5  per  cent,  bonus  on  net  profits.  There 
were  originally  62  applicants. 
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Business  Items,  &c. 

Tlio  ])etroit  Engine  Company  (Mr.  Ceo.  Spicer)  has  removed  to 
Market-place,  Brentford.  Telegrams :  Hpiniraane  Brentford.  Tele- 
phone :  Ealing  2020. 

The  Enterprise  Mfg.  Company,  Ltd.,  Gun-.strcet  Electric  Works, 
Bisliopsgate,  have;  binm  ap[)ointed  tin?  L')ii(h)n  agents  for  Messrs.  liowko 
&  Sons,  for  switchboards  from  i  kw.  to  10  kw. 

S|)oncer  John  Tucker  and  itichard  Lloyd  Hateson,  trading  as  Tu(.'ivb;i; 
&  Batks(jn,  electrical  engineers,  &c.,  55,  Berncrs-street,  London,  W., 
Ji  ive  dissolved  ])artncrsliip. 

Arthur  Henjatnin  JJutterworth  and  -John  A.  Robinson,  clcetrieal 
engineers,  20,  JJold-street,  Southport,  have  dissolved  ijartnershij). 
Debts  by  Mr.  Butterworth. 

The  name  of  the  (Jcntial  &  South  American  Telegraj)h  Companj'  has 
been  changed  to  "  All  America  Cables,  Inc."  The  London  address, 
34/3f),  Broad-street  House,  New  Broad-street,  E.C.,  remains  unaltered. 

Walter  John  Head  and  John  Darcy  Steele  (trading  as  the  Electric 
Lamp  Re]ilaccmcnt  Com])any),  85,  Fleet-street,  London,  E.C.4,  have 
dissolved  partnership.     Debts  by  Mr.  Head,  who  continues  the  business. 

Josei)h  hlorton  and  Geo.  Hutton  McMiller  (trading  as  the  Shire  Arc 
W(>lding  Comi)any),  .36,  Peas  Hill-rise,  Nottingham,  have  dissolved  part- 
neiship.     Debts  by  Mr.  McMiller. 

John  Howard  Ho])kins  and  Chas.  Alban  Hale  (trading  as  the  Elec- 
trical Mamtenance  Company),  140,  Wardour-street,  London,  W.,  have 
dissolved  partnerehip.    Debts  by  Mr.  Hopkins,  who  continues. 

We  are  informed  that  Mr.  Arthur  Kent  has  resigned  his  j)osition  of 
Cable  Works'  Manager  to  the  Hackbridge  Cable  Company,  Ltd.,  and 
that  in  future  all  communications  should  be  sent  to  him  at  The  Hollies, 
Belinont-road,  Wallington,  Surrey.     Telephone,  Sutton  996. 

llobcrt  Marshall  Chitham  and  Harry  Jenner  (trading  as  Jenncr, 
tJhitham  &  Company)  electrical  engineers,  11,  Red  Lion-square,  London, 
W.C.  2,  have  dissolved  partnersliip.  Debts  by  Mr.  Jenner,  who  con- 
tinues the  business.     A  sum  of  £200,000  has  been  already  promised. 

We  learn  that  Mr.  G.  Watson,  M.Inst.C.E.,  M.I.Mech.H,  has  ceased 
to  represent  the  New  Destructor  C!omi)any,  Ltd.,  and  that  he  is  carrying 
on  his  practice  as  a  civil  and  mechanical  engineer  at  the  same  addr&ss 
as  before — viz.,  Walter  House,  Bedford-street,  Strand,  London,  W.C.  2. 

The  ])artnership  between  Frcdk.  Ernest  Youett,  Fredk.  Reed,  Fredk. 
Hy.  Wells  Moore  and  Hy.  Thos.  Moores  (trading  as  Youett,  Reed  & 
Company*),  electrical  and  mechanical  engineers,  89a,  Godiva-street, 
Coventry,  has  been  dissolved.  Debts  by  Messrs.  Youett,  Moore  and 
Moores,  who  continue  the  business  as  F.  K.  Youett  &  CompanJ^ 

The  manufacturers  of  the  "  Elba "  accumulators  for  lighting  and 
itmition  arc  Messrs  Jones  &  I'ordes  (not  Jones  &  Pardoe,  as  stated  in 
our  last  iSsue),  8,  Crawfonl -passage,  Farringdon-road,  E.C.I.  The  firm 
have  appointed  the  EIco  Mfg.  Comj)any,  Colston  Yard,  Colston  street, 
Bristol,  as  their  sol  ■  selling  agents  for  the  sale  of  their  "  Elba  "  cells  in 
the  West  and  South  West  of  England. 

Th(^  ])artnershii)  between  Sir  (Juildford  Lindsay  Molcsworth,  Henry 
Bridges  Moleswoith  and  Walter  Henderson  Molcsworth,  carrying  on 
business  as  Moi.hsworth  &  Moi,esw<)RTI[,  civil  engineers,  at  'M,  Broad- 
wiiy,  Westminster,  S.W.  i,  has  been  dissolved  as  regards  Sir  (;uildff)rd 
L.  Molcsworth.  Debts  by  Messrs.  H.  B.  &  W.  H.  MoK-sworth.  who 
continue  the  business. 

We  are  able  to  announce  that  Mr.  L.  E.  Tiittle,  foundei-  and  managing 
director  of  the  Northern  Ball  Bearings,  Ltd.,  has  recently  joined  forces 
with  the  well-known  firm  of  Ransome  &  Maries  Bearing  Com])any,  Ltd., 
and  is  at  [)resent  engaged  in  intioducing  scv(>ra.l  new  features  in  ball 
bearing  design  into  the  most  iiifhiential  (juarters  in  Great  Britain. 
Mr.  Little's  heachpiarters  are  at  the  London  oflice  of  the  company,  64. 
Mortimer-street,  (ireat  Portland-street,  W.  1,  and  those  interested  in 
the  efhcieney  of  the  bearings  they  em]»loy  shouhl  get  into  touch  with  him. 

Gatnloi^ues,  Price   TJsts,  &c. 

In  their  revised  catalogue  of  DiESKL  On.  ExGl^•KS,  Messrs.  Hick, 
Hargreaves  &  Company,  l^td.,  Bolton,  give  a  concise  but  clear  de.serij)- 
tion  of  their  engines,  with  ])artieulars  of  methods  of  construction,  illus- 
trations of  certain  types  of  engine,  &c.  The  firm  have  an  excellent 
reputation  as  steam  engine  builders  and  the  new  list  which  has  been 
extended  now  includes  engines  ranging  from  50  b.h.p   to  1,020  B.H.P. 

In  an  illustrated  list  issued  by  the  Automatic  and  Electric  Furnaces, 
Ivtd.,  some  technical  details  are  given  of  their  "Flat"  Electkic  FiR- 
NACi:,  which  has  be.'U  designed  by  them.  This  is  an  entirely  new  design, 
which  embodv-s  all  the  juinciples  of  the  iVild  Barfieid  furmwe,  with  the 
ad(h"d  rJincMucnt  of  the  ( .\cess  tempv-rature  cut-out,  making  eleetrie 
furnace,  safe  in  the  hands  of  inexi)erieneed  work-.i-s.  The  "  Flat  " 
furnace  is  made  in  six  standard  sizes,  and  the  dim^-nsions,  eo.st  and  out- 
put liguix>s  are  included,  together  with  i)artieulars  of  the  excess  tem- 
lieralure  cut-out,  pryometers  and  thermocouples. 

The  SiMi  Kleclri<al  Company  have  recently  i.ssued  lists  No.  :{I5  and 
.■!I7  relating  to  the  "SlNco"  Hi.KCTiuc  Fmsks,  tonelhcr  with  a  Dealer 
iMilder  and  a  striking  sliowcard.  The  latter  is  well  jirinted  in  coloui> 
and  mciNuri's  IS  in.  loin.,  and  will  form  an  elTcctive  advertisement  of 
the  lires.  Kor  the  1920  21  sca.son  the  Company  have  introduced  a  num- 
ber of  attractive  new  models,  and  the  litcratun-  issued  by  then;  should 
hcl|)  the  contractor  and  retailer  to  iiu  reie<e  sales  !)y  popularising  Sunco 
Klectrie  Kiivs.  Alivady  the  Company  have  been  able  to  place  a  fair 
amount  of  business  through  r«>lailei-s.  Copies  of  lli(<  lists  will  be  sent  to 
leaders. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED 

The  loUowins  abstract  from  some  of  the  specification';  re:ently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  (yj.,  Chartered  Patent  Agents 
70  and  72,  Chancery-lane,  London,  W.C.  ' 

Whenever  the  daie  applied  for  differs  from  the  dale  on  lojtich  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brac/cels  after  ifie  title. 

1919  Specifications. 
149,427  Tucker  &  Co.  &  Tucker.     Process  of  and  apparatus  for  assembling  electric 
switches  and  accessories.     (13/5/19.) 

149.433  Round.    Tliermionic  receiving-devices  for  wireless  telegraphy  and  telephony. 
( lo/o/iy.) 

149.434  Round.     Apparatus  for  wireless  telegraphy  and  telephony.    (13/5/19) 

149.435  Round.  Receiving  systems  for  wireless  telegraphy  and  telephony.  (13/5/19 
149,459  Thomas  &  Roderick.  Mechanical  coupling  for  electric  conductors  (22/5/19  ' 
149,461   Graham,  Rickets  &  Sanftleben.     Signalling  systems  with  special  reference) 

to  telephonic  circuits.     (23/5/19.) 

149.466  B.  T.-H.  Co.     (G.   E.  Co.)     Use  of  electron  discharge  devices  in  sienalline 
systems.     (28/5/19.)  ^         ^ 

Relates  to  a  wireless  transmission  system  having  means  for  varying  the  potential 
impressed  upon  the  plate  circuit  of  an  electron  discharge  device  in  order  to  modulate 
the  continuous  waves  generated  in  which  the  variable  potential  is  impressed  upon 
tlje  plaie  circuits  of  two  electron  discharge  devices,  the  two  plate  circuits  being 
oppositely  connected  with  respect  to  the  source  of  potential. 

149.467  Relay  Automatic  Telephone  Co.,  Bryant  &  Inman.     Electro-magnets  or 
.-elays.     (28/5/19.) 

149,472  Krebbs.     Devices  for  attachment  of  electric  conductorsto  insulators.     (29/5/19.) 

149.482  Railing  &  NoBBS.     Electric  heating  apparatus.     (5/6/19.) 

149,485  Hymas.     Dynamo-electric  generators  for  use  in  lighting  cycles  or  like  vehicles 

■(6/6/19.) 
149,506  Siemens  Bros.  &Co.  &  Petithory.     Electric  cut-outs.    (14/7/19.) 
149.532  Hollingworth.     Electro-magnetic  wave  signalling  systems.     (5/9/19.) 
149  564  Sproates.     Reflectors  for  electric  light  fittings.     (28/11/19.) 
149.713  Johnston.     High-tension  insulators.     (14/3/19.) 
149,736  Cook.     Means  for  covering  or  coating  electric  conductors,  wire,  and  the  like 

with  liquid  or  plastic  materials.     (14/5/19.) 
149,739  Scholes  &  Claremont.     Tool  for  electric  cable  stripping.     (15,5/19.) 
149,756  Richter.    Three  and  multi-conductor  plugs.     (16/5/19.) 

149.799  Igranic  Electric  Co.  &  Wright.     Coil-winding  mechanism.     (29/5/19.) 

149.800  Relay  Automatic  Telephone  Co.,  Bryant,  Johnson  &  Ward.    Telephone 
systems.     (30/5/19.) 

149.801  Chantler.     I nsulators  for  overhead  transmission  lines,  such  as  telegraph  and 
telephone  line  wires.     (31/5/19.) 

149,816  Relay  Automatic  Telephone  Co.  &  Johnson.    Automatic  telephone  systems. 

(13,6/19.)     (Addition  to  112,650) 
149,820  Igranic  Electric  Co.  &  Wright.     Electrical  coils.    (18/6/19.) 
149.822  Fletcher.     Switch  and  fuse  contacts.     (19/6/19.) 
149.824  Stoddart.   Attachment  for  the  mouthpieces  of  telephone  transmitters.  (26/6/19.) 

149.826  Murray.     Radio-navigational  apparatus  and  the  like.     (4/7/19.) 

149.827  Murray,    Robinson    &   Crowther.     Radio-navigationa!   apparatus  and   the 
like.     (4/7/19.)  (Cognate  application.  32.812;  19.) 

149,841   Lorkin,  Daglish  &  Swift.     Welding  electrode  holders.     (21/8/19.) 

149.858  Western  Electric  Co.     (Western  Electric  Co.)     Electric  signalling  systems, 
especially  applicable  to  combined  telegraph  and  telephone  systems.  (3/10/19.) 

149.859  Kleinschmidt.    Method  of  and  apparatus  for  operating  a  printing  telegraph. 
(6/10/19.) 

149,861  Lindstrom   &   Allmanna   Svenska    Elektriska   Aktiebolaget.    Dynamo- 
electric  generators,  motors  and  the  like.     (9/10/19.) 

149,875  Brunot  &  Chateau.     Dynamo-electric  generator  sets.     (20/11/19.) 
1920  Specifications. 

144,612  Trittle.     Electric  motor  control.     (6/6/19.) 

149,893  August.     Electric    muffle    furnaces.    (18/10/19.)    (Divided    application    on 
146.673.) 

149,903  Larsen.     Electrically-operated  time-controlled  switches.    (12/5/20.) 

1920  Specifications. 
Booth  Electric  Furnace  Co.     Electric  furnace  doors.     (4/3/18.) 
American  Bosch  Magneto  Corporation.     Housings  for  mechanical  interrup- 
ters of  electric-ignition  apparatus.     (7/2/19.) 

Mancha  Storage  Battery  Locomotive  Co.  Storage  battery  locomotives. 
(31  8/18.)     (Divided  application  on  132.234.) 

ViPAL  &  Kettelwell.     Magnetic  chucks.     (20/1/20.)  _  ,^„,,„^ 

Igranic  Electric  Co.  (Cutler-Hammer  Mfg.  Co.)  Electric  switches.  (28/1/20.) 
Hakman  &  Le  Bas.  Dynamo-electric  machines.  (2/7/19.)  (Divided  applica- 
tion on  141,116.)  ,  ,         .    t    _         ,r,,r.,-. 

B.  T.-H.  Co.  (G.  E.  Co.)  Manufactureof  incandescent  electric  lamps.  (9/5/17.) 
(Divided  application  on  147.955.)  .        .  /.-,,-,,„, 

Tucker,  Tucker  &  Co.  Jig  for  assembling  electric  switch  parts.  (13/5/19.) 
(Divided  application  on  149.427.)  ,        .         .    ^         ,       /..,„-,.«, 

Tucker,  Tucker  &  Co.  Jig  for  aseembling  electric  switch  parts.  (13/5/19.) 
(Divided  application  on  149,427.) 


137,540 
138,602 

140.105 

149.581 
149,584 
149,587 

149.605 

149.607 

149,608 


APPLICATIONS  FOR  PATENTS. 

Note.— Names  within  parentheses  are  those  of  communicators  ot  inpeniioiu. 

April  26.  1920.  ^     u  ,v  i 

1 1.488  Blair  &  Hej>tlie.     Application  of  electricity  to  the  heating  of  hot  bulb  internal 

combustion  engines  for  starting,  &c.  _.•.,«   i     i    v 

1 1.493  Celli.     Portable  electric  vacuum  cleaners.    (24/4, 19.  Kaly.) 
11.519  Siemens  Schuckertwerke.    Conversion  of  electric  currents.  (7/2/17,  Germany.) 
11.560  Murray.     Electric  welding  apparatus.    (2  5,19.  U.S.) 

April  27.   1920. 
1 1 .590  Baoen-Powell.     Electrical  method  of  reproducing  distant  scenes  visually 

11.616  Automatic  Telephone  Mfg.  Co.  &  Archer.     Electrical  connectors  for  electric 
heatip?,  &c.,  apphances.  .....  _. 

1 1.617  Automatic  Telephone  Mfg.  Co.  &  Culings.    Telephone  systems. 
!1.6I8  AuTt^MATicTELEPHONEMFcCo.    Call  mdicators.  ,-.o  .,„,.- . 
11.638  Western  Electric  Co.     Harmonic  generator  or  regenerator.    (28/4/19.  U.S.) 
11.665  Fuller.     Portable  electric  lamps.                             ,,     .  ..,  . 
1 1.667  Morris-Arey,  Dougald  &  Crowthbr.    Wireless  telephony  and  telegraphy. 

April  28.  1920. 
11.731  Cei  NCE  &  Lees.     Electric  side  lamps  of  vehicles. 
1 1. 7.J5  Barker.     Wireless  telegraph  systems  of  arc  gap  type.  ,       ,,      . 

11,748  Read  &  Co.  &  Scott-Taggart.     Means  of  supporting  electrodes  in  vacuum 

tub?s.  &c.  .     .      .    ,       , 

1 1.774  FiLBAK  Electric  Heater.  Ltd..  &  Kratt.     Automatic  circuit  breaker. 
11.777  S:h-.  oiteDaetDutii.h.     E'ectric  distant  control  apparatus.    (26,5, 19  Fr,)ncp  i 
1173^  Shiner.    Combined  dvnamo  or  motor  and  pump. 
U.819  B.T.-H.  Co.  &  Young.     Magneto-electric  machines. 

April  29,  1920. 
1 1 .837  Morris.    Conduits  for  electrical  conductors. 
11.842  Legge.     Electric  switches. 
11,880  Sandycroft,    Ltd..    &    Hunt.     Electric    machines   adapted    for    synchronous 

working. 
11.888  Welch.     Electrical  indicators  for  signal.  &c.,  lamps. 


October  22,  1920. 
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31,894 

11,895 
11,903 
U.904 
1 1 ,930 
11,934 
11,935 
11,941 
11,945 

1 1 .952 
11,957 
11.976 
11.998 
12.006 
12,015 
12,022 
12,028 
12.029 
12.043 
12,053 
12,064 


WESTERN    Elbctric    Co.    Machinc    switching    telephone    exchange    systems. 

(14/9/17,  U.S.)  .    , 

Sullivan  &  Joseph.     Electrical  condensers, 
Ajax   Ltd  ,  Sell  &  Cooper.     Electrical  apparatus. 
Eastern  Telegraph  Co.  &  Davies.     Duplex  and  multiplex  telegraphy. 
Damey.     Electric  fly  switches. 

Electrolytic  Zinc  Co.     Recovery  of  zinc  by  electrolysis.    (24/12/19.  Australia.) 
&  11,936  ViLLARBOiTO  &  Gallo.     Electric  switches.    (29/4/19,  Italy.) 
CoKix>N-HALL.    Electric  generators. 
Newland.    Carbon  holder  for  arc  lamps. 

April  30,  1920. 
Imbery.    Resistance  elements  for  electric  muffle  furnaces,  &c. 
Shuttleworth.     Holders  or  fittings  for  electiic.  Ac.  lamps.  b 

Davies.     Utilisation  cf  tidal  power  for  driving  dynamos,  &c. 
Perrem.    Preventing  oxidation  of  electrical,  &c.,  apparatus. 
Booth.     Electric  lamp  holders. 
BucKNELL.    Combined  electric  switch  and  terminal. 
Nolan.     Electric  immersion  heaters. 

Thermos  Akt.-Ges.     Electric  heating  resistances.    (16/1/15.  Germany.) 
Thermos  Akt.-Ges.     Electric  heating  appliances.    (5/l2/l4.  Germany.) 
PoNCHAiN.     Method  of  preventing  loss  of  zinc  in  electric  battery. 
Western  Electric  Co.    Telephone  systems.    (21,5/19,  U.S.) 
Hayward  &  Kluymans.     Resistance  materials. 


Companies'  Reports,  &c; 

Tlie  directors  of  the  iNDO-EuRorE.w  Ti:r.K(iK.'\rK  Coii|'p4.NV,  Ltd., 
have  declared  an  interim  dividend  for  the  half-year  enoied  June  30,  at 
the  rate  of  5  per  cent,  per  annum,  payable  l.st  ])rox. 

The  directors  of  the  Asglo-A.mkricax  Telkokaph  Company,  Ltd., 
announce  an  interim  dividend  for  the  quarter  ended  Sept.  30  of  15s.  per 
3ent.  on  the  ordinary,  and  of  £1  10s.  per  cent,  on  the  preferred  stock. 

The  directors  of  the  Oriental  Telephone  and  Electric  Company, 
Ltd.,  have  declared  the  following  interim  dividends  : — 3  per  cent,  on 
the  6  per  cent,  cumulative  preference  shares  for  the  current  year  and 
4  per  cent.  On  the  ordinary  shares. 

For  the  year  ended  June  30  the  i)rofit  made  by  the  Norwich  Electric 
Tramways  Company  was  £10,864,  and  with  £1(57  brought  forward,  the 
total  available  was  £11,031.  The  directors  recommend  that  £714  be 
written  off  co.st  of  turbo-generator,  the  balance  of  £10,317  being  placed 
to  reserve. 

The  directoi-s  of  the  Oldham,  Ashton  &  Hyde  Tramways,  Ltd., 
announce  tliat  the  arbitration  respecting  the  decision  of  local  authorities 
to  purchase  the  undertaking  has  resulted  in  the  purchase  of  the  same 
for  £142,174.  There  will  be  a  surplus  available  for  both  classes  of  share- 
holdei-s  after  repayment  of  the  capital. 

At  the  annual  meeting  of  Stotiiert  &  Pitt,  Ltd.,  last  week,  a  final 
dividend  of  1\  per  cent,  was  declared,  making,  with  the  interim  dividend 
of  5  per  cent,  a  total  for  the  year  of  Vl\  per  cent.  The  chairman  (Mr. 
Walter  Pitt,  M.I.('.  K.)  stated  that  for  a  long  time  they  constructed  plant 
for  steel  works  under  a  working  agreement  with  VVellman  Seaver  &  Head, 
Ltd.,  but  that  agreement  had  been  determined.  They  had  lately 
arranged  with  on(>  of  the  leading  American  manufacturers  of  that  class 
of  ])lant  wiiieli  would  enable  them  to  manufacture  to  the  very  latest 
j)iactice.  'i'iiey  had  a  large  number  of  orders  on  hand,  and  there  were 
indications  all  over  the  world  of  a  considerable  revival  of  harbour  a.nd 
jjort  (lonstruction. 

The  annual  report  of  W.  H.  Uorman  &  Company,  Ltd.,  for  the  year 
ended  July  31,  states  that  the  net  profit,  after  ])roviding  for  working 
expenses,  excess  profits  duty,  &c.,  is  £72,980,  and  with  amount  brought 
forward  the  available  total  is  £100,350.  The  fixed  dividend  on  the 
8  per  cent,  cumulative  participating  preference  shares  to  June  1  has  been 
paid,  and  the  directors  recommend  payment  of  the  dividend  on  the 
eunudative  particii)ating  ])reference  shares  up  to  July  31,  with  an 
additional  1  per  cent,  dividend  thereon  in  re.pect  of  the  year ; 
also  a  dividend  on  the  ordinary  shares  at  the  rate  of  12  j)er  cent. 
I)er  annum.  The  dividends  will  be  2)aid  on  Decendier  1,  together  with 
a  further  four  months'  dividend  which  will  then  be  due  on  the  cumula- 
tive participating  preference  shares  in  order  that  the  dividends  on  the 
ordinary  shares  may  coincide  in  future  witli  the  dates  on  which  the 
preference  dividends  are  paid.  After  the.se  dividends  are  paid  a  larger 
balance  is  carried  forward  than  was  brought  in.  The  wave  transmission 
tools,  with  which  the  company  is  associated,  have,  been  practically 
demonstrated  during  the  last  few  weeks,  and  are  being  puton  themarketi 

At  the  meeting  last  week  it  was  annotinccd  that  the  new  works, 
which  would  be  completed  early  in  1921,  would  constitute  one  of  the 
most  modern  engineering  shops  in  the  world.  The  building  is  of  ferro- 
concrete and  steel,  and  consists  of  12  spacious  bays  each  400  ft.  lon^ 
by  35  ft.  wide.  The  plant  will  consist  of  precision  tools  of  the  latest 
type  and  be  electrically  driven  throughout.  Every  bay  has  its  electric 
equipment,  and  the  whole  are  united  by  an  electrically-driven  travelling 
crane  in  a  service  bay  running  diagonally  to  the  other  bays. 

Mr.  J.  G.  B.  Stone  presided  over  the  meeting  of  the  Electric  Supply 
Corporation,  Ltd.,  and  stated  that  the  gross  W  venue  for  1919  increased 
by  £8,707,  but  the  net  revenue  was  £358  more  than  in  1918.  During 
the  year  they  had  perhaps  their  worst  experience  in  the  matter  of 
increased  costs  and  stationary  receipts.  Those  factoj-s  had  had  a  very 
serious  effect  on  all  but  the  largest  imd(>rt;ikings  in  the  coimtry.  With 
regard  to  .some  of  tlic  older  undertakings  their  provisional  ordei-s  allowed 
high  maximum  rates  and  all  large  iiiuicrtakiiigs  had  a  large  revenue frcm 
power  supi)Iy,  and  the  rates  for  power  sujiply  b(-iiig  pnuticaily  unre- 
stricted, they  could  be  adjusted  from  time  to  time,  and  thus  sei'ure  a 
fair  margin  of  profit.  Last  year  he  referred  to  the  fact  that  they  had 
agreements  with  local  authorities  which  in  most  eases  prevented  the 
company  from  taking  advantage  of  the  Statutory  Undertakings  (Tem- 
porary Increase  of  Charges)  Act,  but  during  1919  the  board  were  able  to 


enter  into  revised  agreements  in  all  but  three  *»f  their  undertakingB, 
J^nd  they  had  therefore  got  over  that  dilli(;ulty.  The  (KMition  wa«  much 
better  as  they  n«>w  received  a  considerable  a<iditiori  to  their  pre-wjr 
rates  in  all  their  undertaking**.  It  would,*  however,  Ik-  nece««ar>-  to 
obtain  still  further  advances,  and  eteps  were  >x;ing  taken  with  that 
object.  The  Ministry  of  Transport  were  apparently  l(K>king  with  a 
inr>re  favourable  eye;  on  the  claims  of  the  electric  supply  indu.strj',  and 
they  were  nf)  longer  drbarrc-d  from  making  ajjplication  for  incn-as»-d 
rates  under  the  Electric  Lighting  Acts,  The  rates  fixed  under  .-udi 
j)roccd!irc  did  not  involve  any  curtailment  of  their  dividenrf,  and  it  w^m 
their  intention  to  take  advantage  of  that  method  in  due  «ours«_-.  He 
Jioped  it  would  be  found  that  during  191'J  they  "'  touched  the  Ix.ttoin," 
and  that  they  would  once  more  show  the  continued  improvement  that 
was  their  experience  in  pre-war  years.  There  wa«  no  doubt  that  the 
demand  for  electric  supply  wa.s  very  much  greater  than  ever  it  was,  in 
spite  of  the  high  cost  of  installation,  and  now  that  they  had  a  fair  prf^sjicet 
of  getting  adequate  rates  for  the  electricity  they  8upi>lied  they  might 
hope  for  a  steady  improvement  in  their  position. 

Mr,  A.  W.  Maconochie,  who  presided  over  the  first  ordinary  general 
meeting  of  the  Aork  iltur.il  &  (jJeneral  Enoineepj^,  Ltd.,  on  Friday, 
was  able  to  give  a  very  sati.sfactorj-  account  of  the  progress  made  by  the 
conv[)any.  He  stated  that,  notwithstanding  the  great  difficulties  of 
trading  at  present,  with  industrial  unrest  at  home  and  high  prices,  also 
the  fact  that,  mainly  owing  to  the  exchange  question,  the  Continental 
markets,  at  any  rate  astheirfimis  knew  them  in  i)re-war  days,  were  shut 
against  them,  they  had  accomplished  much  in  fusing  the  various  interests, 
works  equipment  and  methods.  The  initial  difficulties  of  harmonising 
and  co-ordinating  the  oiJerations  of  such  a  great  a.ss'x-iation  u\  firms 
and  organising  the  production  of  the  whole  team  on  economic  and  effi- 
cient lines  took  time.  To  further  strengthen  their  manufacturing  circle, 
they  had  negotiated  the  a.ssociation  of  nine  other  firms,  who.se  sf>ecialitie8 
would  make  the  range  of  their  pro<lucts  more  complete.  All  were  well 
known  in  their  particular  branches  of  engineering  work,  and  they  had 
joined  on  satisfactory  terms.  The  result  of  those  additions  to"  their 
strength  was  that  they  were  able  still  further  to  specialise  on  certain 
main  products  at  particular  works,  and  were  relieved  from  difficulties 
in  obtaining  supplies  of  material  or  essential  parts  of  products  for  the 
supply  of  which  they  had  i)reviously  to  depend  on  outside  sources.  They 
would  now  be  able  to  concentrate  the  main  agricultural  implement 
business  at  Bedfoitl  under  the  roof  of  Messrs.  J.  &  F.  Howard.  A  large 
proportion  of  the  oil  engines  would  be  made  at  the  Stamford  works  of 
Messrs.  Blackstone  &  Company,  the  steam  road  rollers  at  Messrs.  Aveling 
&  Porter's,  the  motor  road  rollers  at  Messrs.  Barfonl  &  Perkins.  &c. 
With  modern  equipment,  labour-.saving  deWces,  and  with  plentj-  of  room 
for  work  under  better  conditions,  they  would  attain  greater  success  if 
only  labour  would  settle  steadily  down  and  give  of  its  best.  They  did  not 
object  to  good  wages — nay,  under  present-day  conditions  they  were  a 
necessity — but  they  wanted  a  good  days  work  for  a  good  day's  pay,  and 
no  objection  raised  when  they  put  in  new  plant  and  machinery  so  as  to 
increase  production,  and  at  a  cost  which  would  enable  them  to  see  their 
manufactures  at  prices  which  customers  could  pay.  They  proposed  to 
pay  a  dividend  at  the  rate  of  480  per  cent,  per  annum,  tax  free. 

Presiding  over  the  77th  ordinary  general  meeting  of  the  Dikei;t 
United  States  Cable  Company,  Ltd.,  on  Tuesday.  Sir  James  Pender, 
Bart.,  said  that  they  had  to  consider  the  offer  of  the  tiovemment  for  the 
purchase  of  the  com])any"s  cable,  the  proiH^rties  at  Ballinskelligs,  Harbour 
Grace  and  Rye  Beach,  their  equipment  at  the  stations  and  the  stock 
of  cable  which  appeared  in  Hie  balance-slieet  at  £42.415,  but  which  was 
actually  worth  nearly  three  times  that  figure.  He  referred  to  the  circum- 
stances that  had  resulted  in  the  termination  of  the  99  years"  lease  granted 
to  the  Western  Union  Companj-,  and  stated  that  the  directors  had  en- 
deavoured to  charter  the  c.s.  •"  Faraday  '"  to  ivpair  their  cable.  The 
Admiralty  controlled  the  nuivenient  of  all  vessels,  but  shortly  afterwards 
the  Western  Union  Company,  who  had{one  of  their  own  cables  interrupted, 
also  approached  the  Admii-alty,  who  gave  instructions  that  the  Western 
Union  Company  were  to  have  the  first  use  of  the  vessel,  and  that  work 
u])on  the  Direct  United  States  cable  was  not  to  be  undertaken  until  the 
\Vestem  Union  cable  had  been  repaired.  t)wing  to  the  Admiralty  direc- 
tions, the  ship  was  unable  to  repair  the  Direct  I'nited  cable  during  1918, 
although  it  did  complete  the  repair  of  the  Western  Union  cable,  and  its 
charter  involved  ttieir  company  in  an  exptmditure  of  £77.000,  with  no 
result.  Taking  advantage  of  thest>  cireumstances.  the  Western  Union 
Company  determined  their  least\  Litigation  ensued,  and  an  apjx'al 
against  the  decision  was  ixMuling.  but  it  would  be  withdrawn  if  the  resolu- 
tion for  the  sale  of  the  cable  to  the  Government  were  passed.  An  offer 
had  been  made  by  the  Government  for  the  purehase  of  the  company's 
cable,  &c.,  at  an  increased  offer  of  £o70.(;tO.  They  had  JxH>n  in  commu- 
nication with  the  Treasury  as  to  the  manner  in  which  the  jnirchast^  con- 
sideration was  to  Ih>  satisfied.  They  had  not  come  to  a  definite  arrange- 
ment, but  it  was  agreed  that  they  slunild  have  is.sued  to  them  (Joveni- 
nuut  bonds  that  woulil  ensure  their  receiving  £570.(00  in  about  two 
veal's'  time,  with  interest  at  (5i  jvr  cent,  jvr  annum  in  the  meantime. 
If  the  offer  were  aecei>ted.  the  company  would  bt»  able  eventually  to 
r(>turn  to  the  shareholdei-s  at  least  £0  a  share,  and  to  remit  to  them  a 
half-yearly  dividend  at  the  rate  of  about  4  jkm-  cent,  jvr  annum.  The 
imnliase  consideration  was  £570.(H10.  and  of  that  amount  £2t>.(  I'O  was, 
liy  arran<,cim>iit  with  the  tuivernuient.  to  Ih>  set  aside  a.s  eonnH-nsation 
tor  loss  of  olliee  by  the  directors,  which,  of  eoursi\  included  Mr.  Miles, 
who  was  director  and  manager,  and. the  staff.  The  directors  regarded 
the  offer  as  a  reasonable  one  in  all  the  circumstances. 

The  resolution  appro\ing  the  sale  to  the  Government  was  onanimonsly 
adopted. 
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NeM^  Companies. 

ALAN  EVANS,  LTr.  (170,512).— Private  company.  Reg.  Sept.  29. 
Capital  £1,000  in  £1  sliarcs.  To  carry  on  the  business  of  electrical  and 
automobile  and  general  engineers,  manufacturers  of  and  dealers  in  motor 
cars.  &c.  Directors  are  :  H.  E.  Watts,  C.  S.  Watts  (and  secretary), 
A.  V.  Evans.  Reg.  office :  Grafton  Motor  Works,  Norwood-road, 
Cheltenham. 

BELL  ELECTRICAL  COMPANY  (NORTHERN),  LTD.  (170,706).— Private 
company.  Reg.  Oct.  8.  Capital  £12,000  in  £1  shares  (2,000  deferred). 
To  take  over  the  business  of  electricians  and  electrical  and  motor  en- 
gineers at  Halifax,  and  to  adopt  an  agreement  with  B.  Bell.  Reg.  office  : 
Palatine-chambers,  Market-street,  Halifax. 

BIRMINGHAM  &  STAFFORDSHIRE  ELECTRICAL  COMPANY,  LTD. 
(170,662.) — Private  company,  reg.  Oct.  6,  capital  £3,000  in  £1  shares 
(1,000  founders),  to  carry  on  the  business  of  electricians,  mechanical 
engineers,  &c.     Reg.  office,  P.O.  Buiklings,  Samuel-street,  Bloxwich. 

B.M.C.,  LTD.  (170,661.) — Private  company,  reg.  Oct.  6,  capital 
£1,000  in  £1  shares,  to  carry  on  the  business  of  electricians,  motor  and 
mechanical  engineers,  &c.  First  directors  not  named.  Reg.  office, 
Arcadia  Works,  Grant-road,  Croydon. 

CHARNOCK  &  COMPANY,  LTD.  (170,407).— Private  company.  Reg. 
Sept.  24.  Caj)ital  £1(»,000  in  £1  shares.  To  adopt  an  agreement  with 
Kate  Charnock  for  the  acquisition  of  the  business  of  an  automobile 
electrical  and  mechanical  engineer  and  transport  contracitor,  carried  on 
by  her  as  "  Charnock  &  Company."  Directors  :  J.  R.Charnock  (per- 
manent chairman),  and  Mrs.  Kate  Charnock.  Reg.  office :  Harehills 
Garage,  I'oundry-lane,  Leeds. 

PUNCHES,  DIES  &  TOOLS  (BOOTLE),  LTD.  (170,62.5.) — Private 
comjjany,  reg.  Oct.  4,  capital  £3,000  in  £1  shares,  to  carry  on  the  busi- 
ness of  engineers,  founders,  smiths,  machinists,  electricians,  manufac- 
turers of  machinery,  tools,  &c.  Secretary,  A.  Ellison.  Reg.  office, 
23,  Well-lane,  Bootle,  Lanes. 

TILLOTSONS,  LTD.  (}70,397). — Private  company.  Reg.  Sept.  24- 
Capital  £3,000  in  £1  shar  s.  To  take  over  the  business  carried  on  as 
"  Tillotson  Brothers,"  and  to  carry  on  the  business  of  electrical,  sanitary 
and  hot-water  engineers,  manufacturers  of  electrical  and  mechanical 
instruments  &c.  Directors  :  S.  G.  Tillotson  and  C.  T.  Turner  (per. 
manent),  R.  N.  Flint,  and  H.  Campbell.  Reg.  office  :  52,  Kennington 
Park-road,  S.E.ll. 

WILLIAM  HEYWOOD  &  SON,  LTD.  (170,810).— Private  company.  Reg. 
Oct.  13.  Capital  £10,000  in  £1  shares.  To  take  over  the  business  of 
ironfounders  and  general  engineers  carried  on  by  William  Heywood  & 
Son,  and  to  carry  on  the  business  of  electricians,  electrical,  mechanical 
and  general  engineers,  &c.  Fir.st  directors  are  :  W.  Heywood  (chairman) 
L.  Heywood  (and  secretary),  W.  Tattersall  and  H.  Lowe.  Reg.  office  : 
Milton-street,  Roy  ton. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Oct.  19. 

Copper —  Price.  Ino.  Deo. 

Bestsolected per  ton  fJ02     0     0  —  £4    0     0 

Electro  Wirohars flOd     0     0  —  £7     0     0 

H.C.  Wirt  basis per  lb.  Is.     3,^,id.  —  Tad. 

Sheet „  Is.     5,'„d.  — '  -^d. 

Phosphor-bronze  Wirr  (Telephone)  — 

Phosphor-bronze 

wire,  basis  „  Is.  8,''B-d.  —  \^d. 

Brass  60/40— 

Rod,  basis     0«    lOjJd.  —  Jd, 

Sheet,  basis  „  Is.  4.ld.  —  ^d. 

Wire,  basis    „  Is.  3Jii.  —  Jd. 

Pig  Iron — 

Cleveland  Warrants     per  ton  £11   17     6  —  — 

Galvanised      steel 

wire,  basis  8  SWG         „  £51     0    0  —  — 
Lead  Pig— 

English £36     5     0  £0  10     0  — 

Foreign  or  Colonial            ..  35     5     0  £0   12     6  — 

Tin— Ingot 230     0     0  —  £25     0    0 

Wire,  bams    per  lb.  0     3     1 .1  —  'ihl 


Salommoniac. — Per  cwt.  110s. -1053, 
5i«/pAur  (Flowers). — Ton  £17  los. 
,,       fRoJi  Brimstone). —  Per  ton 
£17   153. 
Sulphuric    Acid    (Pyrites,  IPS').— 
Per  ton.  £!)  178.  6d. 
RuhJtrr. — Pari\  (inc.  Is.  (id. :    plnnlntion  1st  latex.  Is.  6J(1.   lb. 
Tii{>  metal  jirices  are  siipitlied  by  Hritish  Insulated  &    Helsby  Cables. 
Ltd.,  and  th(>  niblH-r  j)riees  by  \V.  T.  Henley's '!'elegraj)h  Works  Comjiany, 
Ltd. 


Copper  Siilphnte. — Per  ton  £30  10s. 
Boric     Acid  (Crystals) — Per     ton 

£74. 
Scdivm Birhrotnate.—  Tcr  Ib.ls.  2(i. 
Sodium  Chloral   — Per  lb.  6Jd. 


The   Editorial,    Advertisement   and   Publishing   Offices   of  "  Thi 

BIlectriciam  "  are  at  8,  Bovverte  Street,  London,  E.CA.      Telegrams : 
Benbrotric,  Fleet,  London.     Telephone  :   Cittf  9S53  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
inthe  United  Kingdom,  and  f  2.  14.  0.  per  annum  Abroad.  Advertise- 
menf  Raies  can  be  obtained  on  appiicaiion  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  dot* 
\>f  publication. 


Forty  Years  A^o. 

(The  Electrician,  October  23,  1880.) 

Edinbukgh.^ — The  electric  Ught  is  to  be  tried  immediately  in  the 
Museum  of  Science  and  Art. 

Cambridge. — Lord  Raleigh  will,  during  this  tenn,  lecture  on  Galvanic 
Electricity  and  Electro-Magnetism  in  the  Cavendish  Laboratory,  and 
Mr.  Glazebrook  will  give  an  elementary  course  in  Electricity  and 
Magnetism. 

Horse  Racing  and  the  Teleoraphz.— Upwards  of  six  thousand  five 
hundred  telegrams  were  disposed  of  at  Newmarket  on  the  day  of  the 
Ccsarewitch.  This,  we  believe,  is  one  of  the  hea\-iest  day's  business  on 
record  at  any  race  meeting. 

Edison's  Patents. — It  is  said  that  in  the  course  of  the  last  11  years 
Edison  has  taken  out  233  patents.  He  has  no  less  than  35  patents 
relating  to  automatic  telegraphs,  eight  to  duplex  and  quadniplex,  38  to 
telegraph  printing,  and  eight  more  to  trifling  emendations  of  the  Morse 
alphabet  in  one  way  and  another. 

Professor  (Jraham  Bell. — During  his  recent  \-isit  to  Paris  to  receive 
the  Volta  prize.  Professor  Bell  performed  some  successful  experiments 
with  the  Photophone,  using  electric  light  instead  of  that  of  the  sun.  We 
hope  that  Professor  Bell  will  explain  and  illustrate  his  discovery  before 
our  own  Society  of  Telegraph  Engineers  during  the  forthcoming  session. 

Induction  and  Insulation. — Mr.  E.  F.  Phillips,  of  Providence, 
has  patented  a  method  which  he,  of  course,  hopes  will  supersede  the  older 
methods  of  covering  conductors.  Heretofore,  he  argues,  insulated  con- 
ductors have  had  a  metallic  sheath  of  foil  wound  spirally  to  carry  away 
inductive  circuits.  He  would  put  the  foil  on  straight,  and  by  this  means 
he  maintains  that  it  is  less  liable  to  injury  as  the  foil  is  bent  and  handled. 


Arrangements  for  the  Week. 

FRIDAY,  October  22nd  (to-day). 

Institution  of  Mechanical  Exginlers. 
6  p.m.     At  Storey' s-gate,  St.  James's  Park,  London,  S.W.     Presi- 
dential Address  by  Capt.  H.  Riall  Sankey. 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  Westminster,  London,  S.W.     Lecturette 
on  "  Impulse  Turbines,"  by  Mr.  A.  H.  Fitt. 
SATURDAY,  October  23pd. 

Birmingham  and  District  Electric  Club. 
6.30  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Tenth 
Annual  Ladies'  Night. 
MONDAY.  October  25th. 

Faraday  Society  and  the  Physic.u:.  Society  of  London. 
2.30    and    H p.m.     At    the    Institution    of    Mechanical    1  ngineers, 
Storey's  gate,    St.    James'    Park,    London,    S.W.    1.     General 
di.scussion  on  "  The  Physics  and  Chemistry  of  Colloids  and 
their  Bearing  on  Industrial  Questions." 

WEDNESDAY,  October  27th. 

Institute  of  Metals  :   Scottish  Local  Section. 
S  p.m.     At  the  Institution  of  Engineers  and  Shipbuilders  in  Scot- 
land,  39,    Elmbank-crescent,    Glasgow.     Address    on   "  Some 
Notes  on  Foundries  and  Production,"  by  the  Rt.  Hon.  Lord 
Weir  of  Eastwood,  P.C. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics." — "  The  Air  Confen>nce  "  ;  "  Mail  Transport  "  ;  and 
"  Screw  Propellers,"  by  M.  A.  S.  Riach. 

"  The  Cabinet  Maker."—"  Practical  Polishing  "  ;  "  Helpful  Criti- 
cism of  Retailers'  Advertisements  "  ;  and  "  Electric  Lighting  of  Shop 
Windows." 

"  The  Chemical  Age." — Special  Review  of  Canad  t"s  growing  Chemical 
Industry  ;  Loitl  Moulton's  Presidential  Address  to  Dyers  and  Colourists  ; 
and  "  Pi-otiteering  in  Soda." 

"  Farm  and  Home."—"  The  Meaning  of  the  Dairy  Show  "  (special) ; 
"  Refrigeration  of  Dairy  Produce  "'  ;  and  "'  Keeping  the  Horse  in  Good 
Condition." 

"  The  Fniit -Grower." — "  Worccst<'r  Commercial  Fruit  Show  "  (illus- 
trated) :  "  The  Kent  Show  Programme  "  ;  and  "  Is  Fair  Trading  fair 
Dealing  ?  " 

"(ondcning  Illustrated."— "  Bulks  for  Early  Forcing";  "  Chry- 
santhennims  Treatment  under  (Jlass  "  ;  and  "Ripening  and  Keeping 
tJra|><\s."' 

"The  Gas  World."—"  Laying  on  Gai=  to  a  (ianlen  Village  in  South 
Wales  "  ;  Special  Report  of  the  Ninth  Annual  Conference  of  the  British 
rommercial  Gas  Association;  and  "The  Metropolitan  Gas  References 
on  Testing  (ias  for  Calorific  Value."' 

"  Hanhvare  Trade  Journal." — "  Selling  at  a  Profit  "  ;  "A  New  Type 
of  Recuperative  Furnace  "  ;  and  "  The  Sale  of  Firearms." 

"  Ways  and  Means."—"  Trade  Prospects  :  The  Effect  of  Political 
Unrest  .-Abroad  on  British  Industries."  by  E.  Bagnall  Bull:  "The 
Socialist  Machine,"  by  the  Editor ;  "  Co  partnen-hip  in  the  Match 
Manufacturing  Indi:strj>"  by  H.  Cooper.  _ 
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Notes. 


The  Variable  Clause  Once   More. 

One  of  the  most  sensational  items  in  this  week's  news  is 
the  announcement  that  the  Allgemeine  Elektricitats  Gesell- 
schaft  have  secured  from  a  British  company  an  order  for  the 
supply  of  electrical  plant  to  the  value  of  £150,000.  It  is 
naturally  a  matter  of  great  regret  that  this  country  should  lose 
such  an  important  contract  at  the  present  time,  but  we  believe 
that  this  failure  to  secure  the  work  is  mainly  due  to  the  effect 
ofj[the  variable  price  clause  which  now  appears  in  British 
tenders,  and  to  the  inability  of  our  manufacturers  to  guarantee 
delivery  within  a  reasonable  time.  We  have  recently  referred 
to  this  subject  and  to  the  necessity  for  firm  quotations  by 
electrical  manufacturers  if  proper  progress  is  to  be  made. 
Difficult  as  it  must  be  to  quote  definite  prices  in  the  present 
unsettled  conditions,  we  sincerely  hope  that  the  Federation 
of  British  Industries  and  the  B.E.A.M.A.  will  explore  the 
situation  fully,  and  see  if  some  remedy  cannot  be  promptly 
devised  to  meet  a  situation  which  is  rapidly  becoming  worse. 


Particulars  of  the  Contract. 

We  learn  that  the  contract  secured  by  the  A.E.G.  was  for 
the  supply  of  "rolling  mill  equipment  to  the  Partington  Steel 
&  Iron  Company,  Ltd.,  of  Irlam,  near  Manchester.  The 
equipment  will  consist  of  two  1,400  kw.  generators,  driven  bv 
gas  engines,  and  a  3,000  h. p.  slow-speed  mill  motor  direct- 
coupled  to  a  reversing  rolling  mill,  while  between  the  generator 
and  motor  will  be  the  usual  Ilgner  set.  Tenders  were  invited 
from  leading  British  firms,  and  from  the  A.E.G.  The  latter 
quoted  fixed  prices,  but  in  accordance  with  accustomed  prac- 
tice the  British  firms,  who  are  unable  to  buy  their  steel  at 
fixed  prices,  submitted  contract  prices  with  an  "  adjustment  " 
clause.  The  price  quoted  by  one  British  firm  was  from  £3,500 
to  £4,000  lower  than  that  of  the  A.E.G.,  but  the  former  was,  of 
course,  subject  to  the  adjustment  clause.  If,  however, 
the  purchasers  had  split  the  contract,  and  ordered  the  gene- 
rators from  one  firm  and  the  motors  from  another,  the  aggre- 
gate would  not  have  exceeded  the  German  price,  apart  from 
the  adjustment  clause.  Moreover,  it  is  doubtful  whether  the 
German  specification  is  as  good  as  those  of  the  British  firms,  and 
we^may  well    have  similar  doubts  about  the  material  and  the 


workmanship.  We  have  given  these  particulars  of  the  con- 
tract to  show  manufacturers  and  workers  what  a  grave  injury 
is  being  done  to  the  electrical  indu.stry  and  to  the  country 
as  a  whole  by  the  present  un.stable  state  of  affairs.  Both  sides 
cannot  but  lose  heavily  by  such  a  policy,  but  the  workers  are 
hkely  to  suffer  even  more  than  the  manufacturers,  unless 
industrial  conditions  are  stabilised  and  we  therefore  earnestly 
appeal  to  both  sides  to  consider  the  question  closely  in  all  its 
bearings  in  order  that  an  effective  remedy  may  be  provided 
without  delay. 

The  Coal  Dispute. 

As  we  go  to  press  it  is  stated  that  the  coal  dispute  is 
practically  settled,  though  exactly  on  what  terms  is  not 
disclosed.  But  whether  or  not  this  is  the  case  and 
whatever  the  terms  of  agreement  are,  it  is  certain  that 
short  as  so  far  the  stoppage  has  been  the  damage  done  to 
the  industry  of  the  country  \\\\\  take  a  considerable  time  to 
repair.  How  true  this  is  may  be  gathered  by  considering  the 
steps  which  has  been  taken  in  many  cities  to  conserve  the  stocks 
of  coal  by  limiting  th.-  supply  of  electrical  energy  in  accor- 
dance with  Government  instructions.  Such  limitation  has 
not  only  imposed  loss  on  the  supply  undertakings  thtmselves, 
but  has  meant  similar  loss  combined  with  iinemplovment 
and  disorganisation  to  their  consimiers.  This  is,  of  course, 
inevitable  under  the  circumstances,  but  it  is  a  pity  that  the 
blow  could  not  have  been  mitigated  by  a  little  more  care  in 
drawing  the  Lighting,  Heating  and  Power  (Emergencv)  Order 
1920. 


The  Restriction  of  Electricity  Supply. 

As  is  weU  known  under  this  Order  the  electrical 
energy  used  in  factories  during  the  strike  must  not  exceed  50 
per  cent,  of  that  normally  consumed,  though  exceptions  are 
allowed.  The  local  authority  is  responsibre  for  seeing  that 
the  provisions  are  kept,  and  where  the  electticitv  supply 
undertaking  is  municipally  owned  this  duty  has,  in  most  cases, 
been  imposed  on  the  electricity  department.  But  the  Order 
is  capable  of  many  interpretations.  In  Manchester,  for 
instance,  factories  are  closing  three  days  a  week,  while  a  similar 
policy  is  being  followed  in  Birmingham,  Leeds  and  Hull. 
Trams  and  street  lighting  are  being  restricted  in  Newcastle, 
where  four  of  the  waste  heat  stations  of  the  electric  supply 
company  have  had  to  close  down.     Such  Draconian  methods 
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must,  however,  press  more  hardly  on  some  than  on  others, 
and  we,  therefore,  hope  that  as  long  as  fuel  is  adequately 
conserved.  Clause  4  of  the  Order,  which  allows  the  50  per  cent. 
limit  to  be  exceeded  under  certain  conditions  will  be  liberally 
administered  and  that  the  supply  will  be  available  at  all  times 
for  those  who  require  it,  provided  these  restrictions  as  to  con- 
sumption are  not  evaded.  While  the  strike  has  brought  with  it 
considerable  disorganisation  there  is  no  need  to  add  to  this  by 
bureaucratic  action.  Nevertheless,  it  may  be  added  that  in 
such  circumstances  the  supply  of  lighting  is  more  important 
than  that  of  power,  and  we  hope  therefore  that  every  under- 
taking will  use  its  best  endeavours  to  maintain  a  supply  for 
this  purpose  as  long  as  possible. 

Trades  Unionism  and  Trades  Union   Leaders. 

It  was  said  of  his  late  Majesty  King  Charles  II.  that  while 
he  never  said  a  foolish  thing  he  never  did  a  wise  one.  Some- 
thing very  like  this  is  equally  true  of  many  trades  union 
leaders.  For  while  men  like  Mr.  Thomas  and  Mr.  Brace 
counsel  peace,  sanity  and  increased  production  as  the  only 
ways  of  bringing  about  industrial  prosperity,  they  also  organise 
and  carry  through  strikes  v/hich,  whatever  else  they  do,  most 
certainly  prevent  such  desirable  conditions  being  realised. 
Curiously  enough  there  is  a  reverse  to  this  picture.  For  we 
have  firebrands  like  Mr.  Robert  Williams  breathing  threaten- 
ings  and  slaughter  and,  at  the  same  time,  preventing  a  stoppage 
of  work  which  would  bring  suffering  and  distress  on  the  country 
generally  without  benefiting  his  followers  one  iota.  The 
reason  for  this  state  of  affairs  is  not  hard  to  find.  The  more 
important  trades  unions  are  increasingly  coming  to  be  governed 
by  the  vocal  and  less  balanced  among  their  members,  and 
policies  are  inaugurated  and  actions  done  which  have  not  the 

support  of  the  general  body  of  the  members. 

»  — 
Ignorance  of  the  Issues. 

This  is  well-illustrated  by  the  present  coal  dispute.  A 
ballot  was  taken  on  two  questions,  one  of  which  appealed  to 
that  altruism,  which  is  more  or  less  present  in  everyone.  Ag 
soon  as  negotiations  were  begun  this  was  dropped,  and  dis- 
cussions were  continued  on  a  straight  wages  claim.  A  second 
ballot  was  taken  on  a  matter  about  which  there  is  not  un- 
naturally a  good  deal  of  disagreement,  even  by  moderate  men, 
and  when  this  showed  the  Government  offer  to  be  generally  un- 
acceptable, the  first  ballot  was  used  as  a  mandate  for  calling  a 
strike.  In  other  words,  because  a  miner  objected  to  his  wages 
being  based  on  the  output  of  the  whole  of  the  coal  mines  of  the 
country  instead  of  on  his  own  particular  contribution  to  that 
output  he  was  therefore  represexited  as  being  in  favour  of  a 
strike  to  enforce  a  claim  for  a  2s.  per  day  increase  in  wages. 
It  is  not  very  logical ;  and  it  is  not,  therefore,  surprising  that 
the  strike  is  unpopular  among  the  rank  and  file  and  that  those 
who  are  able  to  keep  their  heads  arc  asking  why  they  stopped 
work.  We  have  every  sympathy  with  their  dilemma,  though 
it  may  be  pointed  out  that  the  fault  is  theirs.  If  there  is  to  be 
that  stability  which  is  now  so  necessary  in  every  industry,  the 
moderates,  the  sensible  and  the  wise  must  rxcludc  the  hot- 
heads from  tlie  control  of  their  unions.  If  ihey  do  not  the 
country  will  continue  to  suffer  as  it  is  now  suslering,  but  the 
trades  unions  will  suffer  in  an  even  greater  degree. 

Faults   on   Large   Power   Systems. 

Hand  in  hand  with  the  growth  of  our  power  supply  systems 
has  very  rightly  gone  the  study  of  the  phenomena  which  takes 
place  when  many  thousand  hoise-power  are  being  generated 
and  transmitted,  and  of  the  means  that  should  be  taken  to 
reduce  what  may  easily  be  the  disastrous  effect  of  a  short- 
circuit  or  bud  fault  on  such  systems  to  a.  minimum.  As  is 
well   known,   the   usual  methods  adopted   for   ensuring   this 


condition  are  some  form  of  automatic  isolation  or  sectionalisa- 
tion,  and  the  introduction  of  a  reactance  into  the  circuits 
so  as  to  limit  the  surges  which  may  occur  to  such  a  level  as 
will  prevent  them  having  any  dangerous  effect  on  the  machines 
or  network.  Simple  though  the  problem  may  appear  in  its 
essential  form,  actual  faults  are  sometimes  accompanied  by 
curious  manifestations  which  well  repay  study  by  giving  us 
a  wider  knowledge  of  the  cycle  of  events  that  occur,  and  by 
pointing  a  way  to  an  ultimate  solution  of  the  various  problems 
involved.  The  subject  is  one  of  both  practical  and  theoreti^cal 
interest,  and  lends  itself  to  mathematical  treatment.  It  is 
not,  therefore,  surprising  that  it  is  a  matter  to  which  Dr. 
C.  P.  Steinmetz  has  recently  been  giving  close  attention. 


A  Lesson  from  America, 

We  are,  in  fact,  indebted  to  a  series  of  accidents  which 
recently  occurred  on  the  system  of  the  Commonwealth  Edison 
Company  for  a  study  of  electrical  instability  by  Mr.  R.  F. 
Schuchardt  and  Dr.  Steinmetz  which  greatly  adds  to 
our  knowledge  of  the  subject  by  showing  us  how  much  there 
is  we  do  not  know.  The  actual  occurrences  which  gave  rise 
to  the  phenomena  are  few  and  simple.  It  appears  that  with 
a  number  of  generating  stations  connected  in  parallel  on  a 
load  of  about  200,000  kw.  at  25  cycles,  two  short-circuits 
occurred  close  to  the  'bus  bars  of  one  of  the  stations,  with 
the  result  that  the  voltage  dropped  far  below  the  point  where 
a  synchronous  load  could  stay  in  phase.  This  was  followed  by 
a  violent  hunting  of  the  units  for  about  a  quarter  of  an  hour 
before  stability  was  restored.  This  hunting  appears  to  have 
been  due  to  the  sudden  alteration  in  the  load  causing  the 
generators  to  drop  out  of  synchronism.  Then,  as  the  governor 
gear  re-assumed-  control,  the  various  generators  reached 
synchronism  at  different  times,  with  the  result  that  they 
interfered  with  each  other,  until  the  interconnecting  feeders 
were  cut  out  and  matters  gradually  settled  down. 


The  Importance  of  Feeder  Reactance. 

In  considering  the  occurrences  which  follow  such  a  mishap. 
Dr.  Steinmetz  points  out  that,  without  reactances  in  the 
feeders  the  voltage  after  a  short-circuit  would  rise  slowly, 
and  that,  therefore,  all  synchronous  apparatus  would  probably 
fall  out  of  step,  while  there  is  also  considerable  strain  on  the 
circuit-breakers.  Under  these  conditions,  a  feeder  reactance 
would  have  the  useful  effect  of  reducing  the  short-circuit 
current  to  be  handled  by  the  circuit-breakers  and  by  preventing 
the  terminal  voltage  from  falling  below  about  half  its  normal 
value  would  allow  operations  which  depend  on  the  machinery 
remaining  in  synchronism  to  be  safely  performed.  This  is 
important  where  fractions  of  a  second  are  of  value,  especially 
as  small  variations  in  the  governing  of  the  machines  may 
otherwise  cause  them  to  fall  out  of  synchronism  when  trouble 
occurs.  It  therefore  appears  that  if  there  is  sufficient  reactance 
to  prevent  the  generator  voltage  fallfng  below  half  its  normal 
value  the  machines  will  probably  remain  in  spichronism,  and 
that  serious  hunting  will  be  prevented.  Without  going  to  this 
length  in  practice,  however,  it  is  probable  that  a  great  deal  can 
be  done  by  arranging  the  interconnection  of  the  stations,  so 
that  any  fault  causes  the  least  possible  disturbance  to  the 
system  as  a  whole.  Now  that  we  are  extending  our  networks, 
we  hope  that  America  will  be  able  to  provide  other  studies  and 
examples  of  this  kind  from  which  we  can  learn  useful  practical 
lessons  without  it  being  necessary  to  endure  such  unpleasant 
effects  as  those  we  have  just  recounted. 


Water  Power   Development   in   Scotland. 

The  increasing  ])rice  and  scarcity  of  coal  are  compelling  local 
authorities  and  others  supplying  electrical  energy  to  turn  their 
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attention  to  the  possibility  of  developing  any  water-power 
that  may  be  available  in  their  neighbourhood.     With  this  aim 
in   view,  sciveral  hydro-<ilectric  schemes  are  being  projected 
in  Scotland  and  Wales,  and  tlui  Electricity  Coinmissioncrs  are 
being  urged  to  give  financial   hel|)  and   technical   advice  in 
carrving  out  the  surveys.     The  ( Commissioners  are,  how(^ver, 
fully  occupied  with  the  reorganisation  of  electricity  supply 
in  the  industrial  and  more  poimlous  areas  ;   and  they  hav(^  no 
money  for  tliese   purposes,      lliider  iJiese  circumstances,  the 
Biuiifshire  County  Council  has  taken  a  very  courageous  step. 
It  has  decided,  in  conjunction  with  the  other  local  authorities 
concerned,  to  engage  an  engineer  to  make  a  complete  survey 
of  the  four  rivers  in  the  county  in  order  to  ascertain  the  amount 
of  power  available,  and  the  probable  cost  of  developing  it. 
It  is  further  interesting  to  note  in  connection  with  our  remarks 
on  rural  electricity  sui)ply  last  week,  that  while  the  county  is 
mainly   agricultural,   it  is   considered  that   if  hydro-electric 
works    were    established   new  industries   would  be  attracted, 
some  of  the  jiower  could  be  used  for  agricultural  and  domestic 
purposes,  and  that  it  would  mean  greatly  increased  prosperity 
for  the  whole  county,  not  the  least  on  the  score  of  economy  in 
coal.  We  feel  sure  this  would  be  the  case.  For  such  enterprise 
as  tins  we  have  the  highest  praise,  and  we  commend  the  fore- 
sight of  the  County  Council,  and  of  its  convener,  Dr.  George 
C.  (Jka.n't,  and  we  recommend  thou  to  appoint  a  sub-committee 
to  visit  Mr.  Kkrr  and  hear  what  he  can  tell  them.     In  view  of 
this  natural  desire  to  develop  local  water  falls,  we  hope  that 
the  Water-power  Committee  of  the  Board  of  Trade  will  not 
delay  with  its  final  report.     The  development  of  electricity 
supply  in  sonu;  districts  is  already  slow  enough  without  any 
Government  Department  binding  what  progress   there  is  with 
red  tape. 


management  and  of  manual  labour.  The  members  are  not 
delegates  of  the  proletariat,  but  representatives  of  all  classes 
whose  energies  are  commonly  engaged  in  indu.strial  and  com- 
mercial undertakings."  These  are  views,  which,  as  everyone 
knows,  we  have  always  supported,  but  we  esjiecially  commend 
them  to  readers  of  The  Ele(-TRI('Ian  at  a  time  when  unfor- 
tunate and  widespread  industrial  disagreements  are  tending 
to  force  sanity  into  the  background  and  making  even  the 
most  moderate  express  a  desire  for  the  employment  of 
"  inethods  of  barbarism." 


Whitley  Councils  and  the  Electricity  Supply  Industry. 

We  are  glad  to  be  able  to  announce  that  complete  success 
has  attended  the  adoption   of  the  Whitley  scheme  in  the 
electricity  supply  industry.     There  is  now  a  District  Industrial 
Council  for  every  area  in  the  country,  and  over  the  whole  a 
National    Council    which    satisfactorily    covers    all    sectional 
interests.     Further,  the  whole  machinery  is  working  smoothly. 
Nevertheless  as  might  be  expected  with  a  thing  so  startling 
in  its  newness  there  is  among  the  conservative  minds  in  the 
industry  a  slight  feeling  of  distrust,  or  at  least,  of  suspension 
of  judgment  as  to  the  ability  of  these  bodies  to  do  what  is 
retpiired  of  them.    To  such  a  recent  utterance  by  Mr.  J.  A.  R. 
Marriott,  M.P.,  on  Whitley  Councils,  in  "  The  Fortnightly 
Review,"  may  be  interesting  and,  possibly,  reassuring.     He 
describes  them  as  "  the  latest  and  not  the  least  hopeful  experi- 
ment in  Government  by  committees,"  and  goes  on  to  say, 
"  They  have  been  devised  to  meet  the  needs  of  a  new  stage 
in  industrial  evolution.     It  has  been  realised — insane  quarters 
too  tardily — that  those  who  contribute  to  the  work  of  produc- 
tion or  distribution  by  the  labour  of  their  hands  are  not,  there- 
fore, necessarily  devoid  of  brains,  still  less  of  human  feelings 
and  interests.     The  manual  wt)rkers  of  this  coimtry  are  to-day 
not  concerned  simply  and  solely  with  questions  of  wages  and 
hours,   these  matters  are  doubtless   ])rimary,   but  there  are 
otlu^rs  ;  the  conditions  of  employment ;  the  environment  and 
regulation  of  the  workshop  ;  the  allocation  of  work  ;  fines,  meal- 
times ;  opportunities  for  rest  and  recreation,  and  so  forth.   More 
than  this,  the  better  educated  employees  believe  that  they  can 
contribute  valuable  ideas  as  to  the  actual  work  of  production, 
if  not  of  distribution.     They  declare  that  under-production 
IS  as  much  the  result  of  unskilful  management  as  of  unwilling 
labour.      Be  these  things  as  they  may,  Whitley  Councils  are 
the  outcome  and  manifestation  of  a  desire  to  bring  together 
round   the  Council  table  the  representatives  of  capital,   of 


Electricity  Supply,  Whitley  Councils  and  Finance. 

The  question  of  finance  is  as   ever-present  in  the  conduct 
of  Whitley  Councils  as  in  that  of  all  other  organisations.     It 
is  obvious  that  these  Councils  cannot  be  run  without  expense, 
but  the  matter  is  to  some  extent  simplified  by  the  fact  that  each 
side  pays  its  own  individual  expenses  and  contributes  equally 
to  the  common  costs  of  administration.     So  far,  therefore, 
as  the  Trades  Union  side  is  concerned  these  bodies  have  merely 
to  draw  on  their  union  funds.     But  there  are  no  such  funds 
available  on  the  employers'  side.     In  the  electricity  supply 
industry  the  present  arrangements  are  that  the  expenses  of 
the   National   Council   are   paid  by  the    four    rej>resentative 
Associations  of  the  undertakings,  while  the  expt  ns  s  of  the 
District  Councils  have  to  be  met  by  contributions  from  the 
undertakings   in  the   respective   areas.     This  is  an  unsatis- 
factory arrangement,  for  it  means  that  it  is  a  matter  of  luck 
whether   sufficient   money   is   forthcoming.     There   are   some 
District     Councils,     for     instance,    where     the     constituent 
members  are  very  small  undertakings,  so  small  that  they  can 
barely  scrape  together  sufficient  to  pay  for  stationery,  print- 
ing, postage  and  such  like  running  expenses.     There  are,  on 
the  other  hand,  areas  which  include  rich  undertakings  where 
the  District  Council  can  not  only  afford  to  meet  all  their  run- 
ning expenses,  but  can  pay  their  Chairman  £500  a  year,  their 
joint  Secretaries  £200  a  year  each  and  the  special  committee- 
men fees  for  attendance  and  still  have  a  good  balance.      It  is 
obvious,    therefore,    that    some    adjustment"  must    be    made 
especially  as  the  work  of  all  District  Councils  is  very  much 
alike,  and  is  fundamentally  of    equal  importance.     Moreover, 
inefficiency  in  any  one  section  militates  against  the  usefulness 
of  the  whole  body,  so  it  is  a  matter  of  general  interest  that 
each   section   should    be   properly  equipped  financially.     \\  e 
hope  arrangements  to  this  end  will  be  made  without  delay. 


Technical  Education  in  South  Wales. 

In  an  address  which  he  delivered  before  the  Western  Centre 
of  the  Institution  of  Electrical  Engineers  last  week  Principal 
C.  Cole,  of  the  Cardiff  Technical  College,  gave  an  encouraging 
account  of  the  present  state  of  technical  education  in  that  city. 
He  said  there  were  something  Uke  8,000  students  or  4  per  cent, 
of  the  population,  and  so  keen  were  the  pupils  that  they  were 
hoping  to  change  a  number  of  the  classes  from  the  evening  to 
the  day  time,  and  so.  as  far  as  possible,  prevent  the  burning  of 
the  ( andle  at  botli  eiuls.  We  are  glad  to  learn  that  in  putting 
this  scheme  into  force  he  has  had  the  support  of  the  emj>loyers, 
and  we  agree  with  him  that  their  co-operation  in  this  matter 
shows  them  to  be  both  self-sacrificing  and  far  seeing,  ^^e 
hope  that  the  example  thus  given  by  Cardiff  will  be  followed 
in  other  cities,  for  what  is  now  wanted  in  engineering  is  a  system 
of  education  carried  out  in  the  most  generoiLs  way  on  lines 
best  fitted  to  our  national  characteristios.  The  new  Education 
Act  is  likely  to  be  a  great  assistance  in  this  respect,  and  we 
agree  with  Principal  Cole  that  matters  might  still  further  be 
improved  by  the  introduction  of  some  scheme  of  co-operation 
between  the  various  educational  institutions  which  would 
prevent  overlapping  and  needless  expenditure. 


S 


490 


THE  ELECTRICIAN. 


QcxpBE^  29,  ld2Qi 


Students  and  the  Institution. 

The  duties  of  that  body  of  electrical  engineers,  conveniently 
known  as  "  students,"  to^the  Institution  and  of  tlie  Institution 
to  the  students  are  subjects  which  are  worth  a  little  con- 
sideration at  the  present  time.  This  we  are  glad  to  see  they 
received  in  an  address  delivered  by  Mr.  E.  T.  G.  Donovan  at 
the  inauguration  of  the  Students'  Section  of  the  South-Midland 
Centre  of  the  Institution  of  Electrical  Engineers.  Perhaps  this 
is  not  very  evident,  on  first  studying  this  address,  as  it  deals 
mainly  with  what  the  students'  section  is  doing  in  dissemin- 
ating sound  technical  knowledge  and  giving  an  opportunity  for 
the  expression  of  views  in  the  most  concise  way  to  help  the 
junior  to  get  on.  But  as  the  junior  of  to-day  is  the  senior  of 
to-morrow,  so  the  development  of  those  qualities  of  push  and 
go  in  the  present  will  tend  to  the  benefit  not  only  of  the  In- 
stitution, but  of  the  industry  as  a  whole  in  the  future.  It  has 
been  said  that  as  the  twig  is  bent  so  is  the  tree  inclined,  and 
if  the  student  nowadays  takes  every  oppportunity  of  expres- 
sing his  views  both  in  formal  and  informal  discussion  he  will 
brighten  his  own  knowledge  and  that  of  others  by  a  buffing 
process  which  will  provide  his  intellect  with  a  permanent  polish. 
It  should  be  added  that  Mr.  Donovan  is  a  student  himself,  and 
is  therefore  in  a  good  position  to  benefit  by  his  own  advice. 


The  Investigation  of  Contact   Resistance. 

A  WEEK  or  two  ago  we  called  attention  to  what  we  described 
as  a  by-way  in  switchgear  design.  Another  example  of  this 
class  of  research  is  to  be  found  in  an  investigation  which  has 
recently  been  undertaken  in  Germany  into  the  contact  resis- 
tance between  copper  surfaces  with  a  view  to  forniulating 
rules  for  the  proper  design  of  parts  where  such  contact  occurs. 
It  is  found  that  the  current  carrying  capacity  of  a  contact  is 
limited  by  the  temperature  rise,  since  at  high  temperatures 
the  losses  rapidly  increase  from  oxidation,  while  above  a 
certain  critical  current  very  high  temperatures  are  rapidly 
attained  which  destroy  the  springs  and  make  overhauling  of 
the  gear  necessary.  The  contact  resistance  is  also  found  to 
be  almost  independent  of  the  contact  surface,  but,  as  might 
be  expected,  it  varies  inversely  as  the  pressure,  while  between 
this  pressure  and  the  current  passing  a  simple  relation  can  be 
obtained  to  give  a  "  critical  drop"  which, if  exceeded, shows 
that  the  contacts  are  dirty  or  the  springs  are  in  bad  condition. 
It  is  also  interesting  to  notice  that  if  two  lengths  of  'bus  bar 
are  clamped  together  the  contact  resistance  of  the  join  must 
be  added  to  the  copper  resistance  though  the  effect  is  miti- 
gated by  an  increase  in  the  section,  and  it  is  therefore  possible 
to  design  the  join  to  give  the  same  total  resistance  as  a  solid 
bar  of  the  same  dimensions.  This  may  all  seem  very  trifling, 
but  attention  to  matters  such  as  tlies'^  may  often  be  the  nicaus 
of  preventing  breakdowns  of  greater  or  less  importance. 

Standardisation  of  Batteries. 

We  have  several  times  taken  up  the  attitude  that  in  a  grow- 
ing industry  like  the  electrical  industry  it  is  a  mistake  to  stan- 
dardise either  apparatus  or  methods  too  soon.  For  by  so 
doing  an  obstacle  is  placed  in  the  way  of  future  developments, 
if  the  conditions  brought  about  by  those  devclopjuents  do 
not  coincide  with  those  required  by  the  standard  apparatus. 
There  are.  of  course,  even  in  the  electrical  industry,  excep- 
tions to  this  rule,  and  among  th(Mn  may  be  placed  the  primary 
and  secondary  battery.  The  technical  alterations  that  have 
been  made  in  those  etiuiiinu-nts  since  the  very  earliest  days  are 
few,  and  even  the  iiuprovcments  in  tliese  teclmical  details 
and  in  the  luetliods  of  manufacture  have  now  boeome  crystal- 
lised. We  are  therefore  pleased  to  learn  that  an  investigation 
into  this  question  has  recently  been  undertaken  by  Dr.  E.  B, 
BosA  at  the  Bureau  of  Standards,  Washington,  with  a  view 


to  establishing  standard  methods  of  testing,  though  it  is  hoped 
that  a  further  outcome  will  be  the  publication  of  a  complete 
set  of  specifications.  The  need  of  such  work  and  the  benefit 
accruing  to  the  public  from  it  is  evident  when  it  is  stated  that 
over. 5,000,000  dollars  worth  of  primary  and  secondary  bat- 
teries are  sold  in  the  United  States  every  year. 

German  Social   Legislation. 

In  pre-war  years  Germany  had  a  fairly  good  record  in  regard 
to  social  legislation,  and,  in  view  of  its  present  industrial  and 
economic  difficulties,  the  character  of  some  new  legislative 
proposals  which  are  to  be  considered  by  the  Reichstag  therefore 
deserve  passing  notice.  One  Bill  will  provide  for  insurance 
against  unemployment.  Hitherto  this  has  been  mainly  under 
municipal  control,  but  the  system  worked  irregularly.  In 
future,  unemployment  insurance,  like  sickness,  accident  and 
other  forms  of  social  insurance,  will  be  controlled  by  the 
Federal  Authorities.  Employers  and  employees  wall  pay  equal 
premiums,  and  the  State  and  municipalities  will  also  contribute. 
Unemployed  persons  wiU  receive  the  full  ordinary  wage  of 
their  trade,  though  for  not  longer  than  13  weeks  in  one  year. 
Agricultural  labourers  and  domestic  servants  are  excluded, 
but,  in  addition  to  industrial  manual  workers,  sailors,  actors, 
orchestra  musicians,  apothecaries'  assistants,  teachers  and 
ofiicials  in  State  or  municipal  employment  will  benefit,  and 
the  Insurance  Bureau  will  be  linked  to  the  already  existing 

organisation  for  this  purpose. 

♦ 

German  Manufacturing  Difficulties. 

The  suggestion  that  the  market  is  shortly  to  be  flooded 
with  German  goods  may  be  justified  in  some  industries,  but 
it  looks  as  if  the  machinery  trade  were  pretty  safe.  For, 
s})eaking  at  the  recent  annual  meeting  of  the  German  Machinery 
Manufacturers  in  Cologne,  Mr.  Becker  exhibited  considerable 
pessimism.  In  spite  of  the  reduction  in  prices,  he  said  that 
the  German  industry  was  unable  to  compete  successfully  with 
foreign  machinery  makers,  the  result  being  a  steady  falling 
off  and  cancellation  of  orders  from  abroad.  Manufacturing 
for  stock  could  not  be  continued  much  longer,  and  no  improve- 
ment in  the  general  situation  could  be  hoped  for  unless  the 
industry  devoted  its  attention  to  standardisation  and  generally 
recognised  that  recurring  wages  claims,  the  capital  levy  and 
decreasing  production  were  exercising  a  strangulating  effect 
that,  if  not  checked,  would  lead  to  dissolution.  The  cynical 
will  say  that  these  pronouncements  were  intended  for  foreign 
consumption,  nevertheless  they  contain  a  lesson  which  is  of 
general  application,  that  it  should  be  read,  marked,  learned 
and  inwardly  digested  before  it  is  too  late. 

< 
One  Remedy  for  the   Paper  Shortage. 

Readers  of  The  Electrician  may  have  hoard  that  there 
is  a  shortage  ol  paper,  and  that,  therefore,  for  their  own  sakes, 
they  should  do  all  they  can  to  reduce  their  consumption  of  this 
commodity.  There  have  in  fact,  been  appeals  from  the  Govern- 
ment to  the  public  that  this  should  bo  done.  But  neither  the 
information  nor  the  appeal  seems  to  have  permeated  through 
to  the  Ministry  of  Labour.  For  a  correspondent  to  the  "  Man- 
chester Guardian  "  complains  that  ho  has  rocoivod  five  identical 
circulars  in  five  large  separate  envelopes,  and  he  also  adds 
that  the  only  explanation  that  he  can  give  of  this  phenomenon 
is  that,  as  the  circulars  came  from  a  Labour  Exchange,  it  must 
be  a  subtle  attempt  to  provide  employment  for  someone. 
We  think,  however,  that  there  may  be  another  explanation. 
Some  soft-hearted  olficial  has  hoard  there  is  a  lack  of  paper 
in  the  coni}>laiuant"s  oflice,  and  has  adopted  this  method  of 
relieving  the  shortage.  It  is  an  attomjit  to  do  good  by  stealth 
which  has  failed.  We  hope  tjxc  official  is  now  billing  to 
find  it  fame. 
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The    University    of 
London. 

An  important  contribution  towards  the  solution  of  the  pro- 
blem of  housing  the  University  of  London  has  been  made  by 
the  Senate,  who  have  now  conditionally  accepted  the  Blooms- 
bury  site  recently  offered  by  the  Government ;  and  it  is  there- 
fore possible  to  understand  and  appreciate  the  position  of 
the  various  parties  interested  in  this  subject.  Though  the 
decision  was  not  unanimous  the  resolution  was  carried  by  such 
a  substantial  majority  that  we  think  the  graduates  and  other 
well  wishers  of  the  University  would  be  wise  to  accept  the  situa- 
tion and  support  the  Senate  in  their  efforts  to  ensure  that  the 
new  home  shall  be  dignified  and  worthy  in  every  way  of  what 
an  Imperial  University  should  be.  It  must  be  remembered, 
however,  that,  though  the  Bloomsbury  site  has  been  accepted 
in  principle,  there  are  several  important  conditions  attached 
to  the  acceptance,  and  the  Government  may  find  it  impossible 
to  accept  them  all. 

Conditions  of  Acceptance. 

The  enumeration  of  these  reservations  will  rnake  the  final 
solution  of  the  problem  easier,  as  we  shall  be  able  to  see  which 
are  essential  and  which  are  matters  for  further  negotiation. 
The  first,  and  perhaps  the  most  important,  condition,  is  that  the 
buildings  to  be  erected  on  the  new  site  shall  be  on  the  same 
basis  as  regards  rriaintenance,  rates,  &c.,  &s  those  laid  dotvn 
in  the  Treasury  Minutes  of  1899,  and  that  the  grant  made  for 
thiese  purposes  shall  not  be  reckoned  as  a  portion  of  the  grants 
to  universities  for  educational  purposes.  This  is  an  important 
matter  and  the  Senate  rightly  insist  upon  the  performance  of 
the  obligations  entered  into  by  the  Government  in  1899.  We 
cannot,  however,  imagine  that  the  Government  will  refuse  to 
accept  this  condition,  as  otherwise,  the  University  would  be 
deprived  of  a  large  annual  sum  which  would  greatly  handicap 
the  Senate  in  their  schemes  for  developing  their  new  home. 

The  BtoojfeBtJRY  SiTte. 

The  second  and  fourth  provisions  of  the  Senate  are  also 
quite  reasonable  and  we  think  that  no  serious  objection  can 
be  made  to  them.  They  insist  that  the  allocation  of  the 
Bloomsbury  site  between  the  various  buildings  to  be  erected 
thereon  shall  be  at  their  sole  discretion  ;  and  that  the  new 
headquarters  buildings  shall  afford  not  less  than  50  per  cent 
greater  floor  space  than  is  now  allocated  to  the  separate  use 
ol  the  University  at  South  Kensington.  The  work  of  the 
University  has  grown  so  much  in  recent  years  that  the  present 
accommodation  is  insufficient,  and,  as  we  anticipate  greater 
developments  in  future,  it  is  only  prudent  to  make  suitable 
provision  ifor  expansion. 

The  Position  op  King's  College. 

The  third  and  fifth  provisions  of  the  Sendte  -tt-hich  relate  to 
the  King's  College  are,  it  seems  to  us,  matters  for  negotiation. 
There  is  a  feeling  abroad  that  the  Government  wish  to  obtain 
hold  of  the  site  in  the  "Strand  at  once,  while  there  is  no  imme- 
diite  urgenby  about  resuming  possession  of  the  Imperial 
Institute.  Consequently  the  Senate  lay  down  that  the 
University  shall  retain,  and  that  King's  College  shall  remain  in, 
full  possession  of  their  present  sites  and  buildings  under  the 
conditions  by  which  they  are  now  held  until  the  new  buildings 
at  Bloomsbury  are  ready  for  occupation  and  are  free  from  debt ; 
and  also  that  the  terms  of  the  removal  of  King's  College  shall 
be  a  matter  of  subsequent  negotiation  between  the  Govern- 
ment on  the  one  hand  and  the  Council  of  the  College  and  the 


Senate  of  the  University  on  the  other  hand.  We  think  the 
Senate  have  acted  wisely  in  separating  the  question  of  the 
removal  of  the  University  headquarters  from  the  controversy 
about  the  King's  College  site.  It  would  be  foolish  to  remove 
from  South  Kensington  until  the  new  home  is  ready  at  Blooms- 
bury, and,  also,  until  there  is  a  reasonable  prospect  of  occup5nng 
it  without  em  harassing  financial  conditions,  but  it  would  be 
equally  imprudent  to  vacate  King's  College  until  alternative 
premises  are  available.  This  alternative  accommodation  can, 
so  far  as  we  are  able  to  judge,  only  be  j)rovided  by  erecting 
new  buildings  at  Bloomsbury,  and  the  question  of  removal 
must,  therefore,  be  postponed  until  the  College  can  be  housed 
on  the  new  site.  This  is  also,  we  consider,  only  right  and 
proper. 

The  FINANCLA.L  Question. 

It  is  estimated  that  over  a  million  sterling  will  be  required 
to  provide  equivalent  accommodation  for  the  headquarters 
of  the  University,  and  £800,000  for  King's  College,  but  the 
new  stipulation  as  to  50  per  cent,  more  floor  space  than  what 
is  now  available  at  South  Kensington  will  mean  a  large  addi- 
tion to  these  sums.  It  is,  therefore,  not  an  exaggeration  to 
say  that  at  least  £2,500,000,  and  probably  much  more,  will  be 
required.  The  provision  of  this  sum  at  the  present  time  is 
not  as  easy  as  it  was  in  pre-war  days,  and  it  places  a  serious 
responsibility  upon  the  Minister  of  Education.  However,  we 
know  Dr.  Fisher  to  be  an  ardent  educationist,  a  man  of 
courage  and  resource  and  we  hope  that  he  will  undertake  the 
responsibility  of  finding  the  money.  The  questions  of  re- 
organising and  finding  a  suitable  home  for  the  University  are 
long  overdue  and  we  think  no  greater  service  could  be  rendered 
to  the  cause  of  university  education  in  this  country  and  in  the 
Empire  as  a  whole  than  to  find  a  suitable  and  a  final  solution 
of  them.  Possibly  some  of  the  money  might  be  raised  by  An 
appeal  to  the  public,  but  this  is  scarcely  a  suitable  time  for 
such  a  procedure,  as  industrial  conditions  are  not  as  favourable 
as  they  might  be,  and  many  of  the  other  Universities  and 
University  Colleges  have  recently  been  trying  to  raise  large 
sums  for  purposes  of  extension  without  completie  success.  No 
doubt  when  the  buildings  are  provided  an  appeal  could  justly 
be  made  to  the  public  to  assist  in  raising  the  funds  for  scientific 
equipment,  for  research  work  and  for  the  other  requirements 
of  the  University. 

Concentration  of  Colleges. 

In  conclusion,  we  would  like  to  say  that,  while  we  think  the 
main  reservations  of  the  Senate  are  prudent  and  business-like, 
we  are  not  quite  in  accord  with  the  concluding  paragraph  of 
their  resolution.  In  accepting  the  olfer  of  the  Government, 
the  Senate  "  assume  that  the  offer  does  not  incidentally  in- 
volve a  policy  of  curtailing  the  development  of  the  work  o£ 
those  colleges  and  schools  of  the  University  which  are  not  now, 
nor  in  thp  future  will  be.  situated  in  the  iieighbourhood  of  the 
Bloomsbnrv  site,  and  that  these  institutions  will  not  receive 
less  favourable  consideration  at  the  hands  of  the  Government 
than  would  otherwise  have  been  the  case."  This  is  looked 
upon  as  a  pronouncement  againsi;  the  principle  of  concentra- 
tion, and.  if  it  is  so,  we  have  no  hesitation  in  condemning  it. 
There  is  no  doilbt  that  a  certain  amount  of  concentration  is 
necessary,  and  a  good  deal  of  the  work  now  done  at  some  of 
the  isolated  schools  and  colleges  of  the  University  might  be 
done  more  efficiently  and  economically  in  the  new  quarters. 
We  desire  the  University  to  become  a  real  university  in  the 
proper  sense  of  the  term  and  we  are  afraid  that  the  final  con- 
dition of  the  Senate  will  militate  against  this  transformation 
by  continuing  the  present  geographical  aggregation  of  ila 
schools  and  teaching  institutes. 
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Antenna  Form  Factors, 


v^ 


By    A. 

Deferred  potentials  recently  described  by  Lorentz  have 
been  introduced  in  the  theory  of  wireless  telegraphy  by  means 
of  antenna  systems.  A  conclusion  drawn  from  such  intro- 
duction is  that  circuits  devoid  of  capacity  effects  can  radiate 
energy.  It  is  submitted  that  nothing  of  the  sort  can  take 
place  and  that  the  cause  of  such  error  must  be  attributed  to  a 
wrongful  interpretation  fer  se  of  the  deferred  potentials. 
True  such  deferred  potentials  satisfy  the  Maxwellian  equations 
of  condition,  but  so  do  the  instantaneous  potentials  of  Maxwell. 
Both  radically  different  types  of  functions  are,  therefore, 
particular  solutional  forms  only. 

The  question  has  arisen  in  consequence  how  are  electro- 
magnetic waves  set  up  by  means  of  an  antenna  structure. 
It  will  be  found  that  the  latter  leads  to  a  discussion  of  antenna 
form  factors.  In  a  previous  article  it  was  intimated  that  the 
wave  values  are  set  up  as  a  resultant  of  the  space  and  time 
compounding  of  instantaneous  potential  functions  of  the  true 
Maxwellian  type  :  the  one  due  to  the  distribution  of  im- 
pressed Hi  (and  therefore  D,)  throughout  all  space  in  absolute 
time  phase  with  the  conductor  current  distribution  i,  whose 
measure  it  is,  and  the  other  due  to  the  value  of  the  distributed 
dielectric  displacenient  D,.,  also  in  absolute  time  phase  with 
the  bodily  surface  charges  that  cause  the  former  to  exist. 
The  above  is  under  the  condition  that  e^  and  %  express  the 
voltage  and  current  distributions  in  the 
material  antenna  system. 

To  prove  the  instantaneous  componental 
and  the  resultant  radiation  conditions  that 
are  set  up  in  consequence,  a  generalised 
form  of  treatment 
will  be  resorted  to. 
Thus  we  will  take 
up  an  antenna 
system  s  y  m  b  o  - 
Used  by  the  letter 
A  of  Fig.  1.  An 
arbitrary  point  P 
is  chosen  in  space. 
The  problem  first 
will  be  to  determine  the  character  of  the  H  at  P  due  to  the 
conduction  current  distribution  i,  in  the  antenna  system  A, 
and  from  the  differentiation  with  respect  to  time  to  determine 
the  displacement  component  Z),.  due  to  the  whole  antenna 
system.  Similarly  the  instantaneous  type  of  impressed  dis- 
placement at  P  due  to  the  distribution  of  voltage  e,  along 
the  material  anteima  will  also  be  symbolised  by  D^.  Then  if 
it  can  be  shown  that  both  Z),  and  D,  involve  phase  displace- 
ments in  the  co-ordinates  of  time  and  space  simultaneously 
our  ])roblem  will  be  solved.  This  will  follow  because,  for  the 
simplest  case  in  the  theory  of  progressive  waves, 

sin  {at -\-hz)  =  sin  at .  cos  hz+ co.i  at .  sin  62  .     .     .     (1) 

The  two  com})onents  on  the  right-hand  side  are  seen  to  be 
out  of  phase  with  respect  to  each  other  90deg.,  both  w'th 
respect  to  time  t  and  distance  z,  yet  combined  they  give  a 
progressive  wave. 

Treating  the  current  conductive  or  //  con\ponent  first,  we 
have  that  the  //  at  P  d\u\  to  the  element  dz  will  be  given  by 
the  definite^  inteirnil 


PRESS, 

As  a  preliminary  step  for  the  subjoined  discussion  it  will  be 
necessary  to  bring  the  function  Z^  from  under  the  integral  sign. 
Employing  the  formula 

UV=fd{UV)  =  fudV+fv.dU,    . 

let  Z^dz^dU;  V=f,;  U  =  jz,< 

Thus,  since  Z  is  sinoidal,  we  have 
d 


/  ;, 


dz 


(2) 


taken  over  tlie  limits  of  the  antenna  height  h,  where  f{z)=f. 
expresses  the  necessary  ])ro})er  relationship.  In  this  integral 
function  (2),  however,  we  have  the  condition  given  that  a 
stationary  or  simply  liiinuonic  distrihtitioii  of  currejit  prevails. 
That  is,  we  l)av(> 

>     Z  .T, (.-1) 

where  it  is  uiulerstooti  Uotli  Z,  and  T ,  are  simply  linrmonic 
functions  of  z  and  /  respectively.  That  is,  by  (2)  ai\d  (}\)  we 
have  the  definite  intetrral 


ll,'J\\   Z.j  .dz 


'fdz 


(5) 


(6) 


dz=^-    "^ 


-h-"^^ (7) 

and  by  successive  application  of  formula  (5)  we  have  finallv 


The  latter  formula  can  be  condensed  by  writing 


.dl_d^f     dy_ 
dz     dz^     dz^ 


dV    d^l 


(8) 


(9) 


dz'^'^dz^ 


/' 


and  we  have  in  consequence 

fh.Z4z={F^-j,F^)Zi (10) 

H,=[{F^-hF,)Z,l.T, (11) 

Showing  that  the  H,,  at  P  involves  both  a  cosine  as  well  as  a 
sine  evaluation  for  the  z  functions  F■^,  F^  and  Z^.  In  general, 
therefore,  for  a  point  P'  removed  the  arbitrary  distance  PP' 
a  difference  in  space  phase  and  amplitude  wiU  result,  though 
the  sinoidal  function  Ti  will  remain  the  same  for  all  space. 
In  so  far  as  the  displacement  Di  at  P  will  depend  on  the  time 
variation  of  Hp  it  follows  with  j'i  affecting  the  sinoidal  function 

Tj  only  we  have  with  —=7);/t.  t 

A=[(i^,-?«Z,],.nT, (12) 

Turning  now  to  the  condenser  effect  it  will  be  proper  to 
assume  that  an  elemental  portion  dz  of  the  antenna  system 
at  potential  e,  with  respect  to  the  earth  will  contribute  a 
displacement  component  dD*^,  given  by  the  relation 

dB^=e,.dz.t^{z) (13) 

Thus  integrating  over  the  entire  length  of  the  conductive 
antenna  we  have  a  resultant  component 


Z)a=  I   e,  .  9, .  dz. 


(14) 


Again,  as  before,  it  will  be  necessary  to  postulate  that  e,  along 
the  antenna  is  not  only  a  sinoidal  function  of  the  time,  but 
also  of  the  height  z  from  ground.  In  the  case  of  an  unloaded 
power  transmission  line  e,  would  be  90  deg.  out  of  time  and 
s])ace  phase  with  i..  We  will  write,  therefore,  for  the  general 
case  that 

e,=  Z,.T, (15) 

When  Z,  and  T,  have  a  space  and  time  displacement  respec- 
tively with  regard  to  Z,  and  T,. 
We  have,  therefore,  by  (It) 


J),-T.\ 


?.- 


Z, .  dz. 


(16) 


Taking  now  advantage  of  the  development  (8).  (9)  we  have 
with  ^^^    d\     d^_        \ 

d^od*,  \-     ■     ■     ■     (!') 


*  It    sliould    l>e   specifically   understood   that   the   operator    j  only 
operates  on  Zi  and  not /or  it*i  derivative.'*. 


■  I ■  "'  —"^-  ■■-•-J  -••  -•-  "- _^ 

/  j\  t  F'T  this  tyjH"  of  oi)erator  see  "  Treatment  ofjHarmonic^,  &c.,     bj- 
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the  result  that 


D^=[(r;,-;7;2).z„h.7't. 


(IS) 


Showing  that  a  progressive  wave  in  view  of  (I)  necessarily 
results  and  due  to  the  fact  that  the  voltage  and  current  dis- 
tril)ution  along  the  antenna  system  are  sinoidal  functions, 
f)oth  with  resi)ect  to  position  and  to  tinu;. 

It  will  be  noted  that  in  determining  11  r  ahove  (as  well  as 


D)  that  the  method  pursued  is  rpiit*-  analogous  to  the  antenna 
form  faftor  method  described  by  Zenneck  in  his  book  on 
Wireless  'I'elegraphv.  However,  that  is  only  j)art  of  the  story, 
since  the  electrostatic  effect  symbolised  by  1),  shr»uld  also  be 
taken  into  account.  Thus,  there  are  in  reality  two  fonn 
factors  :  the  one  is  magnetic  {H,.  or  Dj,  but  the  other  is 
electrostatic  (/>,).  Together  they  amply  express  the  relative 
merits  of  two  dissimilar  antenna  systems. 


Short  Pitch  Windinas. 


By    HKKBKRT   V 

In  many  types  of  dyiKUiio-electric  machines  short  pitch 
windings  an^  used,  hut  it  is  doubtful  whether,  or  not,  their 
advantages  are  fully  appreciated.  In  the  alternating  current 
generator  a  judicious  clioiee  of  the  coil  pitch  results  in  the 
elimination  of  the  harnujnics  from  the  E.M.F.  of  the  machine 
which  are  pn^sent  in  the  flux  wave,  and  consequently  tends 
to  the  i)roduction  of  the  ideal  sine  wave,  which  is  desired  for 
so  many  reasons.  By  correct  chording  the  losses  "due  to  the 
armature  reaction  Hux  may  be  diminished,  and  in  induction 
motors  crawling  and  other  troubles  may  be  eliminated  by  their 
use.  In  addition  to  these  advantages,"  there  is  another  which 
is  e(piallv  important,  viz.,  the  great  saving  in  copper  which  is 


ICKEKS.    .M.Kiuj. 

Then  for  a  distributed  winding 
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Current  Density  and  Constant  Flux. 

« 

effected  especially  in  high  speed  machines,  such  as  turbo- 
alternators  and  high  speed  induction  motors.  The  purpose  of 
the  present  investigation  is  to  determine  the  pitch  of  the  coils 
which  will  give  the  niinimum  copper  weight  for  all  values  of 
l)ole  pitch  and  core  lengths.  In  making  the  calculation  it  is 
assumed  that  the  current  density  is  constant,  and  that  there 
is  room  therefore  to  deepen  the  slots  to  acconunodate  the 
increased  number  of  conductors  required  due  to  chording.  In 
most  cases  of  importance  this  is  possible. 
Let  £■= E.M.F.  generated  per  phase  in  volts. 

Z= number  of  conductors  in  series  per  phase. 

/= frequency  of  supply  current. 

^_span  of  coil 
full  pitch  " 

T  =  pole  pitch. 

u=area  of  conductor. 

<p=flux  per  pole. 

r'.G.S.  units  are  used  throughout. 


/^-^distribution  factor  x  form  factor. 


(i; 


From  this  equation 


Z 


sm  /i;^ 


where  p  — 


£xl08 
2xkxoxf' 


])  is  constant  for  a  given  rating. 

The  nieau  length  per  turn  with  full  pitch  coils 
-2(/  +  «T), 
where     i^ length  of  core 
and      aT  =  length  of  overhang  at  one  end  of  the  coil. 

In  any  given  case  the  value  of  a  may  be  easily  found,  for 
the  inclination  of  the  coil  end  to  the  core  with  diamond  shaped 
coils  is  given  by 

•   _,/)     width  of  slot  copper+clearance 
width  of  slot  +  width  of  tooth' 
The  volume  of  copper  with  full  pitch  coils  with  we  phases 

Z' 

is  thus  =7n~x2{l-{-aT)xa, 

=  mZ'xax{l  +  ar), 

where  Z'  =  number  of  conductors  in  series  per  phase  with  full- 
pitch  coils. 

The  volume  of  copper  required  with  fractional  pitch  coils 

>»Z' 
^inZxax{l+6za),        = xax{l+a^x). 

sin/)^ 

Since  r,'  •     o-"c     v' 

Z  sin  p~  =Z  . 

Volume  of  copper  with  full-pitch  coils 

Volume  of  copper  with  fractional  pitch  coils 

It  is  clear  that  this  ratio  will  have  a  maximum  value  for 
minimum  weight  of  copper — in  other  words  the  most  economi- 
cal span  of  the  coil  will  be  that  which  gives  the  above  ratio  a 
maximum  value.  This  span  can  be  determine'd  by  differenti- 
ating the  above  expression  with  respect  to  p\ 

Calling  this  ratio  A,  we  have 

^^,  =  (/  +  aT)(^^  COS  ^^yj  +  a/?T)-ar(sin  ff!^{li-<n){l^a,3Tr, 

dA     ^ 

for  a  minimum,  ,,  =0, 

dp 


Therefore 


dfi' 


-  cos  1^''  X  (i-f^ar)  -  ar  sin  /) 

Therefore    tan/S^^^^f^^n, 
2     2\     ax    / 


=^2'^2«r- 

Let^=0,    than    tan0  =  0-|-"V- 
'2  2  ar 

Its  solution  is  shown  in  the  following  curve,  which  gives 
the  most  economical  span  of  the  coil  for  different  ratios  of 
core-length  to  pole-pitch. 

In  drawing  this  curve  a  value  of  a  =  l-l  has  been  taken, 
but  in  any  given  case  its  correct  value  can  be  substituted  in 
the  equation. 
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The  Development  oi  Thermionic  Valves  for 

Naval    Uses.* 


By    B.    S.    GOSSLING. 


In  the  early  part  of  the  Paper  the  introduction  of  valves  for  naval 
wireless  telegraph  work  and  some  early  researches  thereon  are 
described.  Attention  is  then  given  to  the  numerical  design  of  power 
valves,  especially  triodes,  and  to  various  small  valves  for  use  in 
reception.  Finally,  the  standardisation  of  valves  and  their  specifi- 
cation for  quantity  production  are  discussed. 

At  the  outbreak  of  war,  one  important  problem  was  to  find  a  good 
method  of  continuous  wave  reception,  Poulsen  arc  generators  being 
already  avpH  developed.  The  valve  made  its  first  appearance  as  a 
generator  of  low-power  oscillations,  stability  of  the  local  oscillation 


Fig.  1.— UL'rRAUDioN  Receiver,  Improved  and  Simplified  ; 
Q  ok  R4  Valve. 

being  more  important  than  actual  strength.  The  two  instruments 
first  studied  embodied  respectively  the  ultraudion  circuit  and  the 
De  Forest  "audion,"  and  the  Lieben  circuit  with  a  suitable  Round 
valve.  It  was  understood  that  in  the  Lieben  circuit  the  resistance 
of  the  oscillatory  circuit  should  be  less  than  the  product  of  the 
mutual  inductance  to  the  oscillatory  capacity  into  the  rate  of  change 
of  anode  current  with  grid  voltage  ;  but  the  complex  internal  action 
of  the  Round  valve  was  difficult  to  ascertain,  and  to  this  day  is  not 
completely  understood.  The  soft  audion  was  also  a  bad  valve  for 
use  in  careful  experiment.  The  author  explains  various  modifica- 
tions leading  to  the  form  of  receiver  shown  in  Fig.  1,  which  was 
ultimately  adopted  for  the  purpose  of  experiment. 

Various  important  j)oints  in  connection  with  the  operation  of  such 
valves,  apart  from  the  primary  question  of  the  effect  of  the  positive 
ions  of  the  gas,  were  discovered.  Valves  sometimes  contained  too 
little  gas,  leading  to  serious  over-running  of  the  filament.  An 
investigation  into  the  amount  of  nitrogen  gas  desirable  was  under- 
taken, and  the  results  were  confirmed  by  similar  work  at  the  N.P.L. 
Work  on  valves  was  also  going  on  under  Sir  J.  J.  Thomson  at  the 
Cavendish  Laboratory,  and  with  this  work  the  "  Vernon  "  was  in 
touch,  intimately  Mr.  Stead  devoted  all  his  time  to  the  problems 
at  Cambridge,  and  this  added  facility,  togeiuer  with  improvements 
in  the  technical  manufacture  of  valves,  effocted  considerable 
advances. 

The  calculation  of  the  grid  constant  imposed  great  difficulties. 
Sir  J.  J.  Thomson  eventually  comnumicated  the  now  familiar 
formula  gi\ing  the  jjrojiortionale  elTects  ]iroduced  at  the  surface 
of  the  lilanuMit  l)y  the  grid  and  anode  voltages  for  a  cylindrical  anode 
and  a  grid  of  ])arallel  wires  spaced  round  a  smaller  circle.  This 
jormula  was  as  follows  :    - 

_7r.Wlog(r//f/') 

whei-o  d  and  d'  are  anode  and  grid  diameters,  d{i  the  diameter  of  (he 
grid  wires  sjiaeed  at  .V  ^n-r  ccnliiuetrc.  .\  corresponding  formula, 
of  less  ])ractical  importance,  has  been  developed  for  a  plane  anode 
and  a  ])lane  instead  of  a  lilamcntary  catluxle.  The  fornnila  has, 
however,  been  vahiable  in  estal)lisliing  the  theory  of  the  triodc  valve. 
The  next,  point  dealt  with  is  tiie  design  apd  development  of  power 
valves  handling  up  to  o  kw.  The  main  fornuila  for  such  valves, 
giving  the  constant  m,  is 

TzNd'  log  (da/d') 

'"~  \og[l /{ivNdg)]  • 


The  author  works  out  a  numerical  example  of  design,  the  mean  power 
being  taken  as  250  watts  and  the  saturation  current  as  0-34  amperes 
A  formula  is  also  given  to  determine  the  safe  filament  temperature, 
from  which  the  dimensions  of  the  filament  can  be  settled.  The 
various  formula?  established,  in  conjunction  ^vith  improved  methods 
of  manufacture,  notably  as  regards  the  exhausting,  led  to  a  great 
advance.  The  author  explains  the  action  of  the  vapour  condensa- 
tion pump,  which  superseded  the  Goode  rotary  mercury  pump. 
Extreme  rapidity  of  pumping  in  the  last  stages  was  necessary. 

The  development  of  a  high  vacuum  receiving  valve  was  next 
pursued,  and  the  valve  of  this  type,  known  as  R4,  ousted  the  soft 
valves,  and  in  some  cases  had  a  life  exceeding  8,000  hours  (12  months) 
on  continuous  burning.  The  ultimate  specification,  covering  a 
saturated  emission  current  of  five  times  the  normal  anode  current, 
involved  a  positive  ionisation  current  of  the  order  of  1 /1,000th  of 
the  primary  electron  current.  Experiments  on  "  ageing  "  estab- 
lished the  fact  that  the  greater  the  gas  present  the  greater  the  A\att3 
extended  in  heating  the  filament,  and  the  higher  the  temperature 
of  filament  required  to  produce  a  given  total  electron  current. 
Various  incidental  difficulties,  leading  to  subsequent  deterioration, 
were  involved  in  the  preparation  of  these  valves.  Experiments 
Avith  various  forms  of  grids  showed  the  influence  of  grid  area  on 
cement,  and  were  in  close  accord  with  theory. 

Fig.  2  is  interesting  as  showing  the  voltage  adjustments  for  given 
ratios  of  grid  current  to  anode  current  for  coarse  and  fine  grids. 
This  proportion  can  be  reduced  without  affecting  the  screening  effect 
of  the  grid  measured  by  the  value  of  m  by  using  finer  wires  in  larger 
number  ;  but  it  is  necessary  to  avoid  undue  sacrifice  of  mechanical 
strength. 

In  discussing  the  properties  of  "  soft  "  and  gas-fiUed  valves,  it  is 
pointed  out,  as  the  chief  point  of  distinction  betw^een  soft  and  high- 
vacuum  valves,  that  when  the  P.D.  between  filament  and  anode  (or 


i  Abstract   of   a   Paper   read    before   the   Institution   o£   Electrical 
Ebgineers. 


Gr/af  volts 

FU!.'2.— Cl-RVES    SHOWING    THE    VoLTAOE    AoJrSTMEXTS    FOB    GiVEN 

Ratios  of  C!uid  CruRENT  to  Anode  Oirrent. 

Full  linos  are  for  coarse  iirid.  004  cm.  wire  and  •)■.■>  turns  l>rr  cm. 
Hrolu-n  linos  arc  for  line  grid,  Ot»l  cm.  wire  and  12  turns  jx-r  om. 

grid)  exceeds  a  certain  vallie.  positive  ions  arising  from  the  disruption 
of  the  gas  molecules  apjiear  near  the  high  potential  electrode. 
This  tends  to  produce  a  higher  electnide  curn-nt.  and  the  curve 
connecting  this  with  grid  voltage  Ix^comes  steejier  :  ultimately  A 
point  of  discontinuity  nuiy  be  reached  which  renders  the  valve 
either  inactive  or  very  <iifficult  to  a<ljust.  This  caused  much 
trouble  in  the  earlier*  Valves.  The  conception  of  the  essential 
characteristics  of  th«>  soft  valve,  as  compaird  with  the  hard  one, 
dates  from  the  study  of  an  ex]>erimental  helium-tilled  valve  sent 
by  Pi-of.  Ht>rton  in  1916.  and  subseqvient  valves  due  to  Prof.  Richard- 
son ;  these  wei'C  steady  in  ojxnation,  but  had  sharply-defined 
critical  values.  Sir  J.  .1.  Thomson,  in  lOlti.  contributed  a  mathe- 
matical theory  of  an  idealised  soft  triode  valve  showing  the  nature 
of  the  upjx-r  limit,  which  dcjxMids  on  the  quality  of  the  gas.  During 
1917  difficulties  were  experienced  with  audion  valves,  which  snflfer 
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especially  from  discontinuity  effect^  ;  in  fact,  tbo  glow-point  affords 
a  guide  (somewhat  uncertain,  however)  to  the  degree  of  softness 
in  manufacture.  By  adopting  a  cylindrical  construction  for  the 
electrodes,  it  was  found  possible  to  use  much  higher  gas  pressures, 
and,  by  closing  the  anode,  the  general  glow  could  be  eliminated  and 
"  kinks  "  in  the  characteristic  avoided.  As  a  result  of  experiments, 
a  pressure  of  about  0-06  mm.  was  adopted  for  the  nitrogen-filled 
R2  valves,  and  the  method  of  estimating  this  pressure  is  of  con- 
siderable importance.  In  this  method,  described  in  the  original 
Paper,  use  is  made  of  the  variation  of  the  amount  of  "  backlash." 
Curves  were  drawn  showing  the  relation  between  pressure  and  anode 
voltage  required  to  give  a  backlash  of  1  micro-ampere  for  nitrogen, 
helium,  hydrogen  and  carbon  monoxide.  The  first  R2  valves  had 
one  serious  defect — i.e.,  the  nitrogen  disappeared  during  the  running, 
being  presumably  absorbed  in  the  electrodes.     Argon,  an  inert  gas, 
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Fig.  3  (a)  &  (6).— General  Characteristics  of  High  Vacttum  Valve, 


The  final  design  of  the  Ro  valve,  the  ultimate  stage  of  develop- 
ment among  high-vacuum  receiving  valves,  was  largely  empirical ; 
V>ut  the  discrepancy  between  observation  and  calculation  showed 
that  an  approach  to  finality  was  reached.  In  standardising  these 
valves,  the  bulb  and  cap  developed  by  Capt.  Mullard  for  the  Royal 
Air  Force  were  a/Jopted. 

In  the  final  section  of  the  Paper  the  author  deals  with  the  specifica- 
tion of  a  standardised  valve  and  the  importance  of  uniformity. 
Obs  >rvations  on  valves  fell  uhder  two  heads.  First  there  were  the 
current  and  voltage  adjustment  necessary  to  produce  a  specified 
saturation  current  of  electrons  from  the  filament ;    and,  secondly. 
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Hedtin^  current  —  dmperes 
Fig.  5. — Alternative  Filajiexts,  6- volt  Scpplv,  SO  m.a.  Emissios^. 


was  tried,  but  the  filaments  disintegrated  too  rapidly.  Helium 
however,  proved  very  suitable,  and  by  no  means  so  scarce  as  was 
imagined.  For  a  given  pressure  a  helium  valve  is  much  harder 
than  a  nitrogen  valve.  The  gas  is  not  absorbed,  nor  do  the  filaments 
disintegrate  too  rapidly.  Owing  to  changes  in  the  gas  content  of 
the  metal  parts,  contamination  of  the  helium  was  experienced,  and 
special  measures  had  to  be  adopted  to  evacuate  completely  prior 
to  admitting  the  helium. 

Tho  extension  of  the  use  of  valves  to  other  receiving  instruments 
besides  the  simple  heterodyne  made  the  R4  valve  obsolete.  Multiple 
valve  amplifier  sets  were  tried  in  1917,  and  various  difficulties  in 
constructing  small  valves  were  experienced.  In  particular,  a  know- 
ledge of  the  distribution  of  temperature  along  the  filament,  enabling 
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Fig.  4  {a)  &  (6). — General  Characteristics  of  Soft  Valve. 
Minute  currents  are  sliown  by  broken  lines. 


there  were  observations  indicating  the  form  of  the  characteristics 
in  the  working  region  when  the  filament  had  been  so  adjusted. 
Fig.  6,  giving  the  results  of  a  batch  of  100  tests,  shows  how  these 
phenomena,  hitherto  regarded  as  fickle,  have  been  brought  within 
reasonable  bounds.  Other  diagrams  are  presented  sho\\'ing  the 
nature  of  the  anode-current/grid  voltage  slope,  the  anode-current/ 
anode  voltage  slope,  and  the  grid  closeness  factor.  Similarly,  the 
effect  in  amplifier  of  changes  in  the  characteristic  can  be  sho-^vn. 
Electrical  tests  selected  as  necessary  for  receiving  valves  included  : 
Filament. — An  upper  Umit,  imposed  by  the  supply  arrangements, 
for  the  current  and  voltage  for  a  specified  saturated  electron  ciirrent, 
and  a  lower  limit  of  voltage  if  great  uniformity  is  required,  or  valves 
are  used  mth  a  common  filament  control. 


a-jc 


J-5  ^-0 

Volts 

Fig.  6. — Filament  Adjustments  for  2  m.a.  Saturated  Emission. 


the  number  of  electrons  emitted  by  each  small  section  to  bo  deter- 
mined, was  necessary.  Ultimately  it  was  found  possible  to  design 
experimental  types  without  trial.  Fig.  5  gives  i-esults  for  a  set 
of  valves  predetermined  in  this  way.  Many  life  tests  were  con- 
ducted, and  in  the  case  of  cascade  circuits  valve  noises  were  fre- 
quently discovered.  Almost  all  filaments  are  noisy  if  the  tem- 
perature is  unduly  raised  ;  thoria,  if  present,  is  apt  to  be  productive 
of  a  distinct  crackling  noise.  In  later  receiving  valves  pure  tungsten 
was  used,  and  the  requirements  as  regards  noiselessness  were  severe. 
The  change  from  thoriated  to  pure  tungsten  made  no  appreciable 
difference  to  the  working  life. 


Characteristics. — Anode  current  observed  at  two  stated  grid 
voltages  and  two  or  thive  anode  voltages,  the  differena^s  of  readings 
indicating  tiie  values  of  tlie  characteristic  slojx^s  and  of  their  ratio  ni. 
Lower  limits  ai-e  specified  for  both  slopes,  and  for  m,  but  an  upper 
limit  for  the  anode  voltage  slope  only. 

Tlie  value  of  the  reverse  grid  curi-ent,  if  anj-,  at  a  stated  negative 
grid  potential  is  taken  as  mdicating  the  degi-ce  of  exhaustion  of  the 
valve,  and  the  cUi-ect  giid  cm-i-ent  at  the  working  grid  potential  as 
indicatmg  the  damping  effect  of  the  valve  on  the  input  circuit. 

/,//c.— Suflicient  information  for  rigid  life-test  clauses  was  not 
available  at  the  time  considered. 
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The  Bleriot-Scott  Single  Unit  Lighting  Equipment. 


The  design  and  manufacture  of  the  electrical  equipment  which 
has  now  l)ecome  so  common  on  motor  cars  are  subjects  in  which  a 
very  Utile  interest  is  taken  by  electrical  engineers.  Apart, 
how(>ver,  from  the  unusual  details  w iiich,  owing  to  the  special  A\oik 
they  have  to  do,  distinguish  tlie  geiiciidtors  and  motors  from  those 
em]  loyed  in  other  classi  s  of  woi-k,  the  wliole  cpiestion  is  worthy  of 
some  attention  seeing  tliat  it  forms  another  way  of  bringing  before 
the  pul)lic  the  advinitages  of  electrical  aj)|)aratus  for  a  large  nunilier 
of  purposi^s. 

In  an  article  A\hich  we  recently  ])ublished  in  The  ELEf'TRif;iAX, 
Mr.  C.  H.  ,St,cpliens()n  drew  attention  to  some  of  the  problems  which 
the  designer  of  these  machin(>s  has  to  face  and  laid  down  some 
general  ])riiu-iplcs.  These  are  carried  out  in  the  new  '"  Bleriot- 
Scott "  combined    starting    and    lighting    equipment    which    has 


Fl(!.    1. 


-Ii.IjUstijation  of  the  New  Bleuiot  Staiiteu 

KITTED   TO   A   CAU. 


been  plac:>d  on  th(>  market  by  the  Scott  Electrical  Company,  Ltd., 
in  conjunction  with  Messrs.  Bleriot,  Ltd.,  for  use  on  light  cars.  As 
will  be  seen  l)elow  it  contains  soiuc  interesting  details. 

W<^  may  l)cgin  by  saying  that  the  Bjeriot-Mcott  single-unit  starting 
and  lighting  ecpiipmcnt  is  the  latest  developnunit  of  the  well-known. 
Scott  starter,  wbicli  was  the  lirst  single-unit  system  to  be  used  in 
this  (iountry.  The  use  of  single-unit  ecjuipments  has  proved  very 
satisfac^tory  tor  light  cars  and  oilers  many  advantages  over  two- 
unit  sysUMUs.  For  instance,  one  very  serious  ditUculty  in  connection 
with  th(!  latter'systems  is  the  meshing  of  the  starter  pinion  with  the 
tootluid  ring  on  the  engine  fly  wheel,  for  whic',  purpose  a  nund)er  of 
very  ing(Miioun  arrangenumts  liave  been  evolved,  though  even  tho 
best  introduce  an  eleiiK^nt  of  micertainty.  In  addition,  the  designer 
is  prosMit'J  1    with  the  problem   of  linding  room  for  two  extra  ma- 


chines on  the  chassis,  each  of  which  must  l:»e  accessible.  In  the  case 
of  the  single-unit  system,  on  the  other  hand,  there  is  only  one 
machine  and  the  drive  is  permanent.  In  addition,  the  machine 
can,  as  a  general  rule,  be  fitted  alongside  the  engine  whei-e  it  is  both 
accessible  and  well  ])rotected  from  (»il  and  dirt.  The  most  usual 
method  of  driving  is  by  means  of  '■  silent  chain,"  though  there  is 
no  objection  to  the  use  of  gears,  should  they  prove  more  convenient. 
An  exam])le  of  an  actual  fitting  is  illustrated  in  Fig.  1. 

The  Motor-Dynamo. 

The  starting  and  lighting  machine  itself  is  compound  wound,  the 
four  field  poles  being  Htted  to  a  tubular  yoke  which  is  ground  inside 
and  out.  This  yoke  carries  the  brass  end  brackets  in  which  the  ball 
bearings  are  mounted.  A  vertical  type  of  commutator  is  employed, 
the  important  feature  of  which  is  that  it  i)ermits  the  maximum  area 
of  brush  contact  to  be  obtained  for  a  given  length  of  machine.  The 
brush  gear.  Fig.  2,  is  particularly  simple  and  allows  any  of  the  four 
brushes  to  be  easily  re^ilaced. 

The  armature  slots  are  of  unusual  shape,  being  tapered  instead  of 
parallel.  The  advantage  of  this  construction  is  that  a  reduction 
of  area  of  the  cro.ss-section  at  the  root  of  the  teeth  where  the  density 
is  greatest  in  the  conventional  design  does  not  occur.  The  tajier 
slot  offers  serious  difficulties  in  winding  in  the  ease  of  an  armature 
in  which  heavy  conductors  must  be  used,  but  this  difficulty  is  over- 
come in  the  armature  now  being  described  by  the  use  of  stranded 
conductors,  which  are  easily  deformed  so  as  to  fill  up  the  whole  of 
the  winding  space,  as  will  be  seen  from  the  section  of  part  of  a  wound 
armature  shown  in  Fig.  3.  It  is  found  that  the  result  of  this  con- 
struction is  to  give  an  armature  carrying  the  maximum  amount  of 
coj)j)er  and  containing  the  least  weight  of  iron.  It  should  be  men- 
tioned that  the  armature  weight  is  an  important  consideration,  as 
by  reason  of  its  inertia,  it  loads  the  drive  during  changes  of  speed. 

Control  of  Output. 

The  control  of  output  is  one  of  the  most  difficult  questions  in  the 
design  of  a  starting  and  lighting  equipment.  For  the  output  of  the 
generator  must  be  sufficient  to  keep  the  accumulator  charged  even 
when  the  car  is  used  almost  entirely  for  town  work.  The  case  of  a 
<loctor  is  ])robably  the  most  severe  that  can  be  chosen  to  illustrate 
this  because  the  starter  is  used  very  frequently  and  only  short 
distances  are  covered  between  successive  "  starts."  This  means 
that  unless  the  generator  is  designed  to  give  a  large  output, 
the  accumulator  will  become  discharged  and  will  no  longer  be  able 
to  operate  the  starter.  It  is,  however,  quite  a  simple  matter  to 
design  the  generator  to  give  a  large  output,  but  uixfortunately,  it  is 
not  ])ossible  to  make  an  accumulator  of  the  size  acceptable  to  motor 
car  manufacturers,  which  will  stand  a  high  charging  current  for 
lengthy  periods.  Thus,  if  the  output  of  the  generator  is  sufficient 
for,  say,  a  doctor's  car,  the  same  equipment  fitted  to  a  touring  car 
would  not  be  satisfactory,  as  the  prolonged  charging  at  a  high  rate 
would  quickly  destroy  the  accumulator 

It  is  jjossible  to  solve  the  problem  in  several  ways,  some  of  which 
call  for  tho  use  of  more  or  less  complex  apparatus  requiring,  of 
necessity,  a  certain  amount  of  attention,  but  it  has  been  considered 
best  to  adoi)t  a  solution  which  is  entirely  free  of  any  complications. 
The  motor-dynamo  has  accordingly  been  designed  so  that  the  series 
winding  has  a  demagnetising  effect  when  the  machine  is  operating 
as  a  generator.  The  output  is,  in  this  way.  reduced  to  a  maximum 
of   approximately    12   amperes   in   the    ca«e   of    the    medium-sized 
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machine,  and  the  low  speed  at  which  this  output  is  obtained  ensures, 
we  arc  informed,  the  accumulator  being  kept  charged  even  under 
the  most  ae^jcre  conditioii-s  of  use. 

In  order  to  safeguard  the  accumulator  when  the  car  is  used  for 
touring,  a  resistance  is  inserted  in  the  generator  shunt  winding,  so 
as  to  reduce  the  maximum  output  to  5  amperes.  This  current  is 
ample  to  keep  the  accumulator  in  good  condition  and  cannot  possibly 
result  in  ' any^damage^being  done  even  if  continued   indefinitely. 


with  a  very  small  reverse  current  reduces  sparking  and  the  provision 
of  carbon  sparking  buttons  absolutely  protects  the  main  silver  con- 
tacts from  deterioration.  The  fuses  are  arranged  so  a^  to  protect 
the  charging  circuit  only.  The  main  fuse  breaks  the  circuit  in  the 
event  of  a  short  occurring  such  as,  for  example,  might  be  due  to  the 
cut-out  being  put  out  of  adjustment.  The  other  fuse  is  included 
in  the  motor-dynamo  shunt  field  circuit,  where  it  protect*  the  shunt 
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Fio.  4. — BleriotScott  Stakting  Switch  and  Cut-Out. 


Fig.  5. — Diagram  of  Cut-Out. 


The  resistance  is  placed  at  the  back  of  the  switchboard  and  is  short- 
circuited  by  the  charge  switch  when  this  is  in  the  "  full  charge  " 
position. 

Starting  Switch,  Cut-out  and  Fuses. 

The  cut-out  is  illustrated  in  Figs.  4  and  5,  and  a  diagram  of  the 
electrical  connections  is  given  in  Fig.  6.  The  starting  switch  consists 
of  a  movable  n  -shaped  copper  piece  which  makes  contact  \\ith  a 
pair  of  laminated  blades.  The  arrangement  is  such  that  there  is 
a  rubbing  action  over  the  whole  area  of  contact,  thus  keeping  the 
surfaces  clean  and  reducing  the  voltage  drop  to  a  minimum.  A  pair 
of  sparking  buttons  is  fitted  so  that  any  sparking  does  not  pit  the 
main  contacts.  These  buttons  are  easily  renewable,  though  switches 
have  been  in  use  for  three  years  without  replace- 
ment of  these  parts  being  necessary.  The  cut- 
out, which  is  of  the  well-known  Bleriot  "PHI" 
patented  compensated  type,  is  mounted  on  the 
cast  aluminium  base  which  carries  the  starting 
switch.  The  principle  of  operation  of  the  cut- 
out wiU  be  understood  by  referring  to  Fig.  5. 
The  core  carries  three  separate  wndings,  (a)  the 
series,  (6)  the  shunt,  (c)  the  resistance.  The  resist- 
ance winding  is  short-circuited  by  the  subsidiary 
contacts  (K.K.),  when  the  cut-out  is  "out." 
The  armature  is  adjusted  so  as  to  close  the  main 
circuit  when  the  generator  voltage  reaches  13"5. 
When  the  armature  is  attracted  and  the  main 
circuit  closed,  the  subsidiary  contacts  are  opened, 
thus  inserting  the  resistance  in  series  with  the 
shunt  coil.  This  has  two  effects,  (1)  the  cut-out 
shunt  current  is  reduced,  (2)  the  attractive  force 
on  the  armature,  due  to  the  cut-out  shunt 
current,  is  reduced.  In  this  way  the  heat 
generated  in  the  coil  is  diminished  and  compen- 
sation is  made  for  the  change  of  air  gaj)  in  the 
magnetic  circuit.  It  must  be  remembered  that 
for  a  fixed  value  of  the  cut-out  shunt  current 
the  attractive  force  experienced  by  the  cut-out 
armature  is  considerably  greater  when  the  cut- 
out is  "  in  "  than  when  it  is  "  out."  This  is,  of 
course,  due  to  the  decreased  air  gap  iii  the  former 
case.  If  we  suppose  that  a  non-compensated  type  of  cut-out  to  be 
so  adjusted  as  to  come  "  in  "  at,  say,  13-5  volts,'it  will  not  break  the 
circuit,  even  though  no  series  current  bo  flowing,  until  the  voltage 
has  fallen  very  greatly  below  13-5.  In  actual  use  the  direction  of  the 
current  through  the  series  coil  exerts  a  demagnetising  force  which 
allows  the  cut-out  to  break  the  circuit  before  the  voltage  has  fallen 
greatly  below  13-5.  The  essential  point,  however,  is  that  the  value 
of  the  reverse  series  current  necessary  to  make  the  cut-out  open  at 
13-5  volts,  is  dependent  on  the  difterence  between  the  attractive 
force  acting  on  the  armature  in  its  two  positions,  viz.,  "  out "  and 
"  in."  The  compensating  winding,  by  reducing  this  difference, 
allows  the  cut-out  to  operate  with  a  very  small  reverse  current. 

The  main  contacts  are  of  silver  and  are  protected  from  pitting 
by  subsidiary  carbon  contacts.     The  fact  that  the  cut-out  operated 


windings  of  the  machine  and  cut-out,  should  the  Accumulator  be 
removed  and  the  car  used  with  the  "  charge  "  switch  on.  The  fuse 
wire  is  held  in  clips  and,  as  an  extra  supply  of  wire  is  provided,  the 
renewal  of  a  fuse  is  a  very  simple  matter.  The  carrier  on  which  the 
spare  fuse  mres  are  wound  is  stamped  with  the  values  of  the  fusing 
currents  of  the  wires.  These  values  are  not  those  at  which  the  fuses 
actually  blow,  but  refer  to  the  rating  of  the  fuse  wires  which  should 
be  purchased  if  an  additional  supply  is  required.  Thus,  in  the  cjise 
of  a  medium-sized  equipment  the  part  of  the  spare  fuse  wire  carrier 
on  which  the  main  fuse  wire  is  wound,  is  stamped  8  amperes.  In 
purchasing  an  additional  supply  "  8-ampere  fa=ie  wire  "  should  be 
obtained.     This  wire  fuses  at  8  amperes  when  the  standard  gap  is 
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6. — Diagram  ok  Electrical  Connections. 


used,  but  when  a  shorter  length  is  employed,  as  is  the  cpse  here, 
the  fusing  cui'rent  is,  of  course,  higher. 

It  has  not  been  considered  advisable  to  fit  fuses  to  the  lamp  circuits 
as  there  is  alwaj-s  the  possibility  of  a  short  circuit  occurring  which 
would  then  lead  to  the  sudden  extinction  of  the  lamps  Nvith,  perhaps, 
serious  consequences.  If  no  fuses  are  used,  a  short  circuit  wiU  only 
dim  the  lamp  whose  circuit  is  affected,  lea\ang  enough  light  to  steer 
bj'  imtil  the  car  can  be  stopped. 

The  starting  switch  is  fixed  to  the  engine  side  of  the  dash  and  is 
operated  by  a  rod  passing  through  the  dash  and  terminating  on  or 
below  the  instrument  board,  where  a  handle  is  attached.  The 
handle  is  pulled  to  close  the  s\\itch,  and  on  being  released,  is  returned 
to  the  ••  off  ■'  position  by  a  coiled  spring.  The  action  of  pulling  is 
the  most  convenient  and  natural  one  and  the  handle  may  be  fitted 
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in  a  very  accessible  position.  The  whole  of  the  starting  switch  and 
fittings  mounted  on  the  same  base,  are  protected  by  a  sheet  metal 
cover  to  the  interior  of  which  a  complete  wiring  diagram  of  the  whole 
equijjment  is  attached.  This  obviates  the  danger  of  the  \varing 
diagram  being  lost,  and  ensures  it  always  being  available  at  a 
moment's  notice. 

Switchboard. 

The  switchboard  contains  three  switches  operated  by  push  and 
pull  knobs,  marked  respectively  "  C,"  "  H,"  "  S,"  and  giving  the 
following  control.  With  the  first  knob  "  in  "  the  battery  is  receiving 
its  full  charge.  When  it  is  "  out  "  the  battery  is  half  charged.  Of 
the  other  two  knobs  the  first  controls  the  head  and  tail  lamps, 
and  the  second  the  side  and  tail  lamps.  In  both  cases  the 
lamps  are  "  on  "  when  the  knob  is  "  in  "  and  "  off  "  when  the  knob 
is  "  out."  An  ampere-meter,  indicating  the  charging  current,  is 
fitted.  The  resistance  mentioned  above  which  is  used  in  connection 
with  the  method  of  control,  is  screwed  to  the  inside  of  the  aluminium 


casting  forming  the  main  body  of  the  switchboard.  The  board  is 
designed  for  flush  fitting  on  the  dash  of  the  car  and  is  very  accessible 
for  jjurposes  of  wiring  up,  a  special  form  of  wire  clamp  being  used. 
The  ease  of  wiring  is  a  point  which  should  appeal  very  strongly  to 
car  manufacturers,  in  that  it  reduces  the  time  required  which  has 
to  be  spent  in  the  erecting  shops.  The  front  of  the  switchboard  is 
enamelled  black  and  polished  and  the  ampere-meter  may  be  brass 
or  nickel-plated  as  desired. 

The  equipment  is  made  in  three  sizes  with  a  full  charging  current 
of  10,  12  and  15  amperes  respectively.  The  "  cutting-in  '  speed 
with  the  smallest  size  is  1,400  revs,  per  min.,  and  with  the  other  two 
i,200  revs,  per  min.  The  torque  at  10  revs.  i)er  min.  is  275,400  and 
500  lb.  respectively.  The  weights  are  .32,  40  and  48  lb.  Actual  test 
figures  which  we  selected  at  random  from  a  number  of  similar  results 
show  that  after  a  two-hours'  run  on  full  load  as  a  generator  the 
temperature  of  the  machine  was  151°r.  with  an  air  temperature  of 
46°F.,  or  a  rise  of  105°F.,  and  that  the  insulation  resistance  was 
2  megohms. 


Olympia    and    British    Progress    in    Electric 

Vehicles. 


By  RAYMOND  J. 

Some  Reflections. 


MITCHELL,  A.M.I. E.E.,  A.M.I. Min.E. 


One's  predominant  impression  on  visiting  the  magnificent  array 
of  commercial  vehicles  displayed  at  Olympia  was  a  feeling  of  great 
pride  in  the  pluck,  enterprise,  and  real  achievement  of  which  the 
show  was  an  expression.  Never  previously  has  Olympia  contained 
a  more  convincing  collection  of  exhibits,  the  majority  of  which  were 
of  purely  British  origin,  and  never  was  pessimism  more  signally  routed 
than  by  the  firms,  who  despite  the  gloom  that  obsesses  us,  decided 
nevertheless  to  expend  the  money  and  work  necessary  to  bring 
together  a  veritable  galaxy  of  road  transport  machinery,  including 
every  type  from  the  de  luxe  light  delivery  van  to  the  25-ton  tractor. 

It  was,  therefore,  all  the  more  disappointing  that  the  electric 
vehicle  was  represented  by  only  four  firms  actually  staging  vehicles, 
and  this  for  an  industry  where  already  there  are  at  least  a  dozen 
firms  making  either  road  vehicles  or  trucks  !  Here  was  a  magni- 
ficent opportunity  lost  !  Since  the  last  Commercial  Vehicle  Show 
seven  years  have  passed.  In  this  time  the  electric  vehicle  has 
fought  its  way  inch  by  inch  until  at  last  its  just  claims  are  freely 
admitted,  and  indeed  advanced  by  many  who  originally  were  either 
hostile  or  sceptical  towards  the  newcomer.  We  are  on  the  verge 
of  using  electrical  energy  in  a  whole-hearted,  generous,  "  don't 
be  afraid  of  it  "  manner — even  the  Government  is  trying  to  help — yet 
the  electric  vehicle  industry  is  waiting — until  next  year  ! 

One  compares  such  timidity  with  the  relative  audacity  of  the  petrol 
vehicle  makers,  who  faced  by  ever  rising  fuel  costs,  the  effect  of  a 
huge  second-hand  stock  of  war-worn  machines,  and  legislation  which 
certainly  doesn't  help  them,  yet  display  such  an  aggressive  spirit. 
Let  us  hojjc  that  ne.rl  year  every  electric  vehicle  maker,  whether  of 
trucks  or  road  vehicles,  every  battery  makf-r,  including  all  the 
charging  ])lant  and  accessories  firms — not  omitting  the  Electric 
Vehicle  Coininittcc  itself- will  ensure  that  electric  vehicles  are  the 
star  section  of  the  show  !  Not  a  modest  minority  almost  submerged 
in  the  sea  of  competition  from  petrol  and  steam.  Also  !  Makers  of 
electrics  and  other  types  of  vehicle  should  show  electrics  on  one 
stand  and  steamers  or  petrol  macliines  not  on  their  electric  vehicle 
stand  !  It  confuses  the  issue  to  do  otherwise  !  One  cannot  hunt 
with  tho  hounds  mid  niii  witli  tlie  hare  !  It  needs  too  mucli 
exp'aining  1^ 

Cl'KHENT   'I'lONDKNClES    IN    DeSION. 

Nothing  could  be  more  individualistic  than  the  metli  )ds  by  w hich 
designers  of  electric  vehicles  have  arrived  at  their  respective  layouts 
in  the  machines  now  available.  .\n  almost  complete  diversity  of 
practice  distinguislies  one  chassis  from  another,  not  only  in  general 
arrangement,  but  also  in  i^articular  detail.  On  the  v^hole,  this  is 
a  healthy  condition,  from  wiiich  will  emerge  all  the  sooner  that 
reasonable  degree  of  standardisation  whidi  is  desirable  in  the 
construction  of  a  type  of  nuichinc*  intended  eventually  to  be  uscvi 
in  largo  numbers  and  generally  by  people  not  necessarily  higi'ly 
competent  mechanically. 

Transmissions  of  diverse  tyjies  have  been  and  are  used  on  petrol 
vehic'les,  but  not  in  such  diverse  forms  as  ai-e  presented  on  electric 
vehicles.     Thus,  to  mention  only  one  diversity,  wo  have  the  contest 


between  single,  twin  and  even  four-motor  drive,  yet  no  serious 
argument  can  prove  that  the  best  results  in  point  of  opera- 
tive efficiency  cannot  be  gained  by  the  single  motor  sj'stem.  In  the 
actual  means  for  transmitting  the  motor  pow^er  to  the  road  wheels 
there  is  also  great  variety.  In  the  simplest  system  a  single  motor 
drives  a  countershaft  by  means  of  a  "  silent  "  chain  totally  enclosed, 
the  second  stage  being  transmitted  by  roller  chains  running  over 
chain  rings  attached  to  the  spokes  of  the  rear  wheels,  the  chains 
being  quite  unprotected.  This  is  the  simplest  single  motor  trans- 
mission, and  perhaps  the  cheapest — and  if  kept  perfectly  clean  is  also 
very  efficient.  Unprotected  chains  are,  however,  a  very  doubtful 
practice,  which  could  be  revised  Avithout  undue  difficulty  by  pro- 
viding aluminium  oil-tight  chain  cases,  as  is  done  on  several 
petrol  lorries.  By  this  means  transmission  efficiency  is  main- 
tained together  with  vastly  increased  chain  life  and  silence  of 
working  under  all  conditions. 

Other   systems   of  transmission    in    current   use   are  tabulated 
below : — ■ 


First 

Ake. 

Reduction. 

A 

. ..  helical  spur  gear 

B 

. . .   bevel  gear 

C 

. . .  silent  chain 

D 

. . .  sT)ur  epicyclic  gear 

E 

. . .   spur  epicyclic  gear 

Second 
Reduction, 
roller  chain     . . . 
roller  chain 
bevel  gear 
spur  internal  ring 
spur  internal  ring 


Number 
of  Motors. 

Two 

One 

Two 

One 

Two 


Although  giving  successful  service  in  a  variety  of  applications  yet 
obviously  there  must  be  considerable  ditferen?es  in  cost,  weight,  and 
transmission  efficiency  between  these  rival  s\-stems. 

An  attempt  has  indeed  been  made  in  one  ilesign  of  vehicle  to  gain 
extreme  simplicity  of  transmission  by  gearing  a  motor  to  both  i-ear 
wheels  in  such  a  nianner  that  the  motor  pinion  preserves  its  pitch 
relation  to  the  rack  ring  with  which  it  engages,  whilst  half  the  weight 
of  each  motor  is  spring  borne  as  in  tramwav  practice.  Tliis  method 
is  interesting  but  of  somewhat  doubtful  use  from  the  standpoint  of  the 
wear  likely  to  be  met  with  due  to  hammering  between  tooth  Hanks 
on  the  gearing. 

The  Design  of  Control  Gear. 

Considerable  pains  have  been  taken  to  simplify  controllers  and 
the  gear  used  for  operating  theni,  whilst  accessibility  has  been 
studied  and  duly  applied.  In  some  cases  the  controller  is  placed  on 
the  side  of  the  vehicle  and  can  be  insi)ectod  in  a  moment  by  opening 
a  simple  latch-held  door— thus  also  enabling  any  cleaning  of  contacts 
to  be  done  with  j»orfect  convenience  to  the  num  in  charge.  In  this 
connection  it  is  interesting  to  note  that  a  j^rominent  maker  has 
abolished  electro-dynamic  braking,  jireferring  the  extra  simplicity 
so  gained  to  the  slight  economy  w  liich  electric  braking  made  avail- 
able. This  is  a  st-ep  in  the  right  din^ction.  It  is  so  fatally  easy  to 
make  electric  vehicles  mechanically  "'  jmnty  "  and  ingenious  at  the 
exj>en80  of  real  simplicity.  One  little  refinement  which  is  worth 
while— and  wiiich  the  writer  has  advocated  in  the  past^ — is  a  pro- 
vision for  interlocking  the  controller  oj>erating  handle  with  a  latch 
which  in  turn  makes  it  impossible  to  operate  the  vehicle  when  the 
charging  plug  is  in  circuit — a  most  desirable  device,  and  one  which 
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will  assuredly  save  a  life  or  two  in  the  future  !  At  the  risk  of  giving 
offenco  the  writer  would  like  to  express  a  strongly  held  opinion 
that  deotrie  vehicle  engineers  might  with  advantage  study  more 
closely  the  refinements  of  design  incorporated  on  the  best  examples 
of  petrol  lorry.  On  some  electric  vehicles  the  detail  work  leaves 
mtich  to  he  desired  or  is  even  obsolete  in  design,  particularly  in  such 
items  as  steering  gear,  brakes,  and  provision  against  the  effects  of 
wear  in  linkages.  On  the  other  hand,  the  machine  shown  by  one 
of  the  oldest  British  makers  was  a  credit  to  this  industry,  both  in 
general  design  and  in  detail  workmanship. 

It  is  a  pity  that  the  electric  vehicle  should  so  often  be  turned  out 
looking  so  drably  utilitarian,  when  by  a  few  more  pounds  initially 
spent  the  reverse  could  be  achievetl.  Not  a  little  psychological 
value  attaches  to  paint  and  varnish — a  dictum  which  makers  might 
investigate  the  truth  of  for  themselves.  Externals  are  of  great 
importance  in  this  instance. 

Experiments  are  being  made  with  pneumatic  tyres  on  electric 
vehicles  and  indications  are  already  available  that  in  certain  services 
advantages  they  will  give  which  far  outweigh  their  extra  first 
cost.  Higher  speed  and  reduced  energy  per  gross  ton-mile  appear 
likely  to  be  gained  by  this  means — improvements  of  cardinal  impor- 
tance for  a  type  of  vehicle  which  is  dependent  on  a  limited  supply 
of  energy.  A  new  comer  in  the  field  of  alkaline  accumulators  is 
heralded  bj'  the  presence  of  a  complete  battery  for  a  two-ton  vehicle 
on  one  stand.  This  accumulator,  an  English  edition  of  the  Swedish 
Funguen,  has  already  been  applied  to  road  traction  service  in  the 
country  of  its  origin,  and  will  naturally  be  watched  with  great 
interest  by  electric  vehicle  owners  and  engineers  generally. 


Correspondence. 


"  THE  WOMAN  IN  THE  PEOGRESS  DEPARTMENT." 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  letter  from  Lady  Parsons  under  the  above  heading, 
wliich  appeared  in  The  Electrician  for  October  15,  is  a 
criticism  of  trade  union  procedure  rather  than  of  my  article, 
and  whilst  agreeing  that  the  term  "  skilled  "  as  used  by  the 
trade  unions  savours  somewhat  of  humbug,  I  cannot  agree 
that  "  intelligent,  educated  girls  .  .  .  could  learn  almost  any 
mechanical  process  in  a  few  weeks,  if  properly  taught." 

It  is  agreed  that  modern  engineering  practice  tends  towards 
specialisation  and  that  the  "  all-rounder "  has  practically 
ceased  to  exist.  As  a  consequence,  therefore,  the  five  or 
seven  years'  apprenticeship  period  is  no  longer  necessary. 
But  it  does  not  follow  that  an  apprenticeship  period  is  not 
necessary  at  all.  A  mechanic  specialises  as  a  turner,  for 
instance,  but  because  he  is  taught  to  turn  a  motor  shaft, 
and  he  is  able  to  do  this  efficiently,  he  is  not  thereby  qualified 
to  call  himself  a  turner.  He  must  be  able  to  undertake  any 
turning  work  which  may  fall  to  his  lot,  and  for  him  to  do 
this  he  must  be  educated  in  the  art  of  turning,  and  so  an 
apprenticeship  period  is  essential. 

I  might  be  bold  enough  to  tell  my  wife  that,  after  five  or 
six  weeks  coaching,  I  should  be  quite  proficient  in  handling 
all  the  household  duties,  but  I  can  see  the  pitying  smile  with 
which  my  boast  would  be  met,  and,  candidly,  I  should  not 
like  her  to  take  me  at  my  word.  I  might,  in  that  time, 
become  proficient  in  some  of  the  elementary  duties,  and 
might  even  turn  out  a  very  creditable  treacle  pudding,  but 
that  would  not  entitle  me  to  rank  with  my  wife  as  an  expert 
on  household  matters. 

The  fact  is  that  the  women  in  the  engineering  factory 
have  been  misled  by  the  fulsome  plaudits  of  the  popular 
press.  They  have  been  told  so  many  times  that  "  they  are 
man's  equal  in  all  things  and  his  superior  in  most  "  that 
they  actually  believe  it,  and  as  a  consequence  they  do  not 
think  it  necessary  to  endure  the  drudgery  so  necessary  to 
gain  experience  and  thus  become  proficient.  They  want 
to  commence  their  career  at  least  half-way  up  the  ladder, 
not  realising  that  this  is  wellnigh  impossible,  and  that  a 
start  must  be  made  at  the  foot. 

The  well-educated  woman  (like  the  well-educated  man)  is 
a  minus  quantity  in  any  profession  without  the  necessary 
experience,  and  when  she  (or  he)  enters  the  engineering 
factory   much   must   be   forgotten   before   anything   can   be 


learned,  or,  in  other  words,  .she  (or  he)  mu.st  "  be  bom  again," 
in  the  industrial  sense. 

The  writer  has  had  experience  of  many  well-educated  and 
intelligent  persons  who,  after  spending  some  years  in  a  certain 
profession,  have  decided  to  forsake  this  profession  for  the 
glamour  of  the  engineering  factory.  It  cannot  be  said, 
however,  that  their  proficiency  in  their  new  sphere  was  more 
marked  than  that  of  the  ordinary  factory  operative.  Some 
riade  good — others  did  not,  but  they  all  had  to  start  at  the 
foot  of  the  ladder,  and  it  is  the  contention  of  the  writer 
that  the  woman  desirous  of  qualifying  as  a  mechanic  or  an 
engineer — or  for  an  administrative  post  in  the  engineering 
factory^ — must  serve  an  apprenticeship,  and  gain  her  place, 
not  by  privileges,  but  by  merit. 

Dealing  specifically  with  the  woman  in  the  Progress  De- 
partment, the  same  remarks  hold  good.  Lady  Parsons 
states  that  "  the  salaries  offered  to  women  are  usuallv  too 
small  for  an  educated  girl  to  live  on  away  from  home,"  but 
the  girl  (educated  or  otherwise)  who  aspires  to  a  post  in  the 
Progress  Department  must  enter  as  a  junior,  at  a  junior's 
rate  of  pay.  There  is  no  room  in  this  department  for  the 
educated  girl,  unless  she  has  had  practical  progress  experience, 
so  here  also  it  would  seem  that  the  woman  is  out  to  dodge 
the  drudgery  and  start  half-way  up  the  ladder. 

I  cannot  agree  that  I  heve  disposed  too  lightly  of  the 
clerical  side  of  the  profession,  and  that  "  the  highly  imagina- 
tive brain  of  the  mathematician  and  the  brilliant  genius  of 
the  inventor  .  .  .  must  bow  to  the  '  progress  chaser  '."  Lady 
Parsons  is  evidently  confusing  the  lowly  chaser  {i.e.,  the  pro- 
gress apprentice)  with  the  section  leader,  but  apart  from 
this,  the  mathematician  and  the  inventor  are  rarely  to  be 
found  in  the  progress  department.  It  is  in  connection  with 
the  chasing  part  of  the  business  that  I  contend  that  the  woman 
lacks  opportunity,  and  without  this  experience  she  cannot 
aspire  to  the  higher  position. 

I  believe  that  the  woman  (given  the  same  opportunities) 
can  compete  with  the  man  in  the  engineering  factory,  either 
in  a  productive  or  an  administrative  capacity,  but  she  must 
be  on  exactly  the  same  footing,  and  she  must  not  have 
privileges  which  are  denied  the  man.  She  must,  however, 
start  at  the  bottom,  and  work  her  way  up,  and  she  must 
serve  her  apprenticeship,  for  I  cannot  agree  that  the  few 
weeks  advocated  by  Lady  Parsons  is  the  only  probationary 
period  necessary.  It  is  in  connection  with  this  apprentice- 
ship, however,  that  I  anticipate  trouble,  although  this  may 
possibly  be  overcome  if  the  right  procedure  is  adopted  in  the 
'■  all  women  "  factories  now  being  established. — I  am,  &c., 
London,  Oct.  23.  W.  J.  Hiscox. 

AUTUMN  TRADE  PROMOTION  NUMBER. 

TO   THE   editor   OF   THE   ELECTRICIAN. 

Sir  :  I  am  very  much  obliged  to  Mr.  Hardie  for  supplving. 
the  details  of  the  houses  at  Glasgow,  and  am  sorrv  that  I 
was  misled  into  thinking  he  had  no  regular  hot-water  supply. 
I  cannot  help  thinking  that  his  1-kw.  immersion  heater  is 
larger  than  should  be  necessary  so  far  as  my  own  experience 
leads,  and  one  would  gather  that  it  is  used  about  8  hours 
per  day.  Probably  ho  would  get  much  more  satisfactory 
results  by  having  two  heaters,  one  of.  say,  400  watts  and  one 
of  200  watts,  and  keeping  the  smaller  one  on  all  day  and  all 
night.  Also  I  think  his  3-kw.  fire  in  the  kitchen  is  far 
larger  than  should  have  been  necessarv. 

I  quite  agree  with  Mr.  Hardie  that  he  will  halve  his  con- 
sumption by  having  one  fire,  but  so  far  as  I  have  foimd  this 
will  probably  not  provide  all  the  hot  water  required  if  he 
tries  the  experiment  on  the  same  tenants,  for  they  will  have 
been  educated  to  a  better  supply  and  will  resent  a  less  perfect 
one. 

Mr.  Hardie  has  much  over-estimated  the  consumption  of 
the  2-kw.  fire  in  the  hall  of  the  H-room  house,  because, 
mercifully,  we  seldom  indulge  in  this  part  of  the  country 
in  two  months  of  extreme  cold,  and  I  think  the  average  for 
that  particular  fire  during  the  'ast  -i  years  will  not  have 
exceeded  500  to  700  units.     There  are  irons  and  a  vacuum 
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cleaner,  but  no  immersion  heating  apparatus  in  the  house  in 
question,  and  I  quite  agree  that  if  the  domestic  water  supply 
were  heated  in  this  way,  as  there  is  a  60-gallon  hot  water 
storage,  there  would  have  to  be  added  another  8,000  to 
10,000  units  annually. 

I  shall  await  Mr.  Hardie's  further  figures  with  great  interest, 
for  it  is  only  by  such  experiments  that  we  can  progress  in 
the  application  of  domestic  heating,  and  so  far  as  my  ex- 
perience goes  it  is  almost  impossible  to  experiment  in  one's 
own  house,  for  it  is  almost  the  invariable  rule  that  something 
special  is  required  the  moment  one  begins  a  test. — I  am,  &c., 

Watford,  Oct.  22.  M.  J.  E.^^Tilney. 


THE  STANDAED  FEEQUENCY. 

TO    THE    EDITOR    OF    "  THE    ELECTRICIAN." 

Sir  :  In  view  of  your  comments  on  50  cycle  rotary  converters 
in  your  issue  of  15th  inst.  you  may  be  interested  to  learn  that 
a  5,000  kw.,  520  volt,  50  cycle  rotary  is  in  use  in  the  Peiner 
Walzwerk.  The  supply  to  the  rotary  is  taken  from  a  gas 
engine  station,  and  the  direct  current  is  supplied  to  steel  works 
so  that  it  would  be  difficult  to  imagine  much  harder  conditions. 

In  your  remarks  you  also  fail  to  make  any  reference  to  the 
mercury  vapour  rectifier  which,  I  think,  gives  an  excellent 
method  of  changing  from  alternating  to  high-tension  direct- 
current. — I  am,  &c., 

Charles  W.  Marshall. 

[We  did  not  wish  to  imply  that  a  50-cycle  rotary  converter 
could  not  be  used,  but  merely  to  indicate  its  unsuitability  for 
railway  work,  where  it  is  even  more  essential  that  the  equip- 
ment shall  give  as  little  trouble  as  possible — even  less  than 
in  steel  works. — Ed.] 


sists  of  a  radiant  element  mounted  in  the  centre  of  a  dome-shaped 
reflector  ;  four  feet  being  attached  to  the  reflector.  When  used  as  a 
fire  the  three  feet  form  a  tripod  support,  and  similarly  by  placing  the 
reflector  in  a  horizontal  position  the  three  feet  can  be  similarly  used. 
To  convert  the  apparatus  from  fire  to  hotplate  is,  therefore,  a  per- 
fectly easy  operation,  which  does  not  involve  the  unscrewing  of  any 
fly -nuts  or  releasing  springs.  Three  finishes  are  oftered — viz.,  nickel 
black,  nickel,  soHd  polished  brass,  and  if  so  ordered  the  fire  can  be 
supplied  with  a  three-heat  plug  to  p^o^^de  a  certain  range  of  regu- 


Heatin^  and  Cooking  Notes. 

Novel  Service  Idea. 
Messrs.  Troughton  &  Young,  electrical  contractors,  of  Knights- 
bridge,  are  to  be  commended  on  their  initiative  in  putting  forward 
a  concrete  suggestion  to  hotel  proprietors  which  should  prove  to  be  a 
sound  advertisement  of  the  advantages  of  electricity.  The  sug- 
gestion, which  is  set  out  in  a  leaflet  issued  by  the  firm,  is  as  follows  : 
Visitors  to  hotels  very  often  require  to  have  light  articles  of  wearing 
apparel,  like  blouses,  lace  and  handkerchiefs,  washed  and  ironed, 
and  they  not  unnaturally  prefer  to  do  these  little  jobs  themselves. 
With  the  advent  of  the  universal  voltage  iron  many  a  visitor  simply 
connects  the  iron  to  the  lampholder  and  goes  ahead  in  her  bedroom, 
and  provided  the  fuse  does  not  blow,  nothing  is  known  of  the  matter 
by  the  hotel  proprietor,  and  current  is  so  used  at  lighting  rates. 
If  the  fuse  does  blow  inconvenience  is  caused  to  the  other  guests, 
and  that  is  all.  Why  not,  therefore,  say  Messrs.  Troughton  & 
Young,  provide  for  the  use  oi  guests  an  electric  ironing  room, 
equipped  with  benches  and  wall-plugs  and  electric  irons?  Those 
visitors  who  so  desire  can  still  use  their  own  universal  irons.  Ciu-- 
rent  so  used  could  be  taken  at  "  heating  rates,"  and  if  it  was  not 
thought  advisable  to  provide  this  service  free,  a  small  hourly  charge 
could  be  made  for  the  use  of  the  ironing  room.  In  addition  to  the 
idea  being  a  good  one  it  is  pleasing  to  see  that  there  is  a  firm  of  con- 
tractors searching  for  business,  by  juaking  definite  suggestions, 
and  not  sitting  still  and  waiting  for  enquiries  to  drift  in. 

A  Long -HANDLED  Adapter. 
Despite  the  arguments  which  arc  put  forward  en  behalf  of  scienti- 
fically designed  shades  for  home  lighting,  thct.-  are  numy  cases 
where  the  housewife  insists  on  having  a  so-called  "  pretty  "'  glass 
shade.  In  other  words,  a  desire  for  artistic  or  pleasing  effect 
dominates  the  choice  of  shades.  Many  of  these  glass  shades  are 
long  and  narrow,  making  it  difficult  to  get  the  band  up  inside  the 
shade  to  insert  a  cocus  adapter  for  coimection  to  a  standard  lamp  or 
other  electrical  device.  The  jirovision  of  an  adapter  with  a  stem 
three  or  four  inches  long  Avould  overcome  this  difficulty,  and  should 
find  a  ready  sale.     Fig  1  shows  the  idea. 

A  "  Weloo  "  Combination  Firl  .\nd  Cookinq  Stove. 
Messrs.    Welco    Patents,    Ltd.,    have    introduced    a    portable 
electric  fire  (Fig.  2),  consuming  750  watts,  which  can  be  used  at  will 
either  as  a  fire  or  a  ratliant  hotplate  (Fig.  3).     The  apparatus  con- 


FiG.  I. — An  Adapter  with 
A  Stem — A  Suggestion. 


Fig.  4. — "  Belling  "  Cooker  foe 
Small  Flats. 


^ation.  The  same  firm  have 'also  produced  an  attractive  toaster  in 
oxidised  silver  finish,  and  a  range  of  electric  fires  in  rectangular  sheet 
metal  frames  in  antique  copper  or  oxydised  silver  finishes.  Three 
sizes  of  fire  are  made  in  each  finish — i.e.,  750  watts,  1  kw.,  and 
1 J  kw.  respectively. 

"  Belling  "  Flat  Cooker. 
There  is  a  growing  tendency  to  provide  a  cooker  which  will  meet 
the  requirements  of  the  small  familj'^  living  in  a  flat  or  sharing  a 
house.  It  is  only  to  be  expected  therefore  that  Messrs.  Belling  & 
Company  should  add  to  their  extensive  range  of  apparatus  a  cooker 
suitable  for  this  purpose.  This  cooker  is  illustrated  in  Fig.  4.  It 
consists  of  a  sheet  metal  oven  moimted  on  four  legs,  a  1  kw.  radiant 
element  being  provided  at  the  top  and  bottom.  Where  the  element 
is  fitted  the  top  part  of  the  oven  iS  open,  it  being  intended  that  a 
saucepan  or  other  utensil  should  be  placed  there  whilst  cooking  is  pro- 
ceeding.    If  this  is  not  done  a  reflector  plate  can  be  placed  over 


FiQ.  2. — "  Welco  "  Combina- 
tion Fire. 


Fio.  3. — "  Welco  "  Combdtation  Fibi 
IN  Use  as  a  Hotplate. 


the  top  of  the  oven.  For  boiling  purposes  it  is  recommended  that 
a  quick  boiling  self-contained  kettle  be  used.  Each  element  is 
separately  controlled  by  a  three-heat  rotary  snap  switch,  movuited 
on  the  side  of  the  oven.  The  cooker  is  supplied  finished  in  bright 
black  ouauicl,  complete  with  rod  shelf,  solid  shelf,  grill  pan  and 
grid  at  a  very  reasonable  figure,  which  should  make  its  introduction  in 
a  small  family  home  comparatively  an  easy  matter.  A  wall  plug 
comiection  is  all  that  is  required,  and  when  not  in  vis«  it  can  be  placed 
under  a  table,  thus  economising  space. 
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The   "  City  "   Lantern. 


The  "  City"  lantern,  manufactured  by  the  General  Electric  Co.,  Ltd. , 
was  placed  on  the  market  to  meet  the  need  of  a  suitable  lantern  for 
use  with  gas-filled  lamps.  It  was  designed  as  the  outcome  of  knowledge 
bred  of  long  experience  and  it  was  decided  that  it  should  embody  the 
following  characteristics  : — (1)  A  wide  di.stril  ution  of  light ;  (2)  Facilities 
for  easy  adjustment  and  cleaning  ;  (3)  Efficient  Ventilation  ;  (4)  Water- 
tight and  substantial  construction  ;    (5)   Handsome  appearance. 


The  question  of  ventilation  in  fittings  for  gas-filled  lampb  haa  always 
been  a  vexed  one.  This  ha«  been  overcome  in  the  "  City  "  lantern  by 
the  jjfovision  of  two  concentric  cylinders  with  staggered'  openings  and 


Fig.    1. — Light    Distribution  _  Curve    from   200-volt,    500-watt 
OsRAM    Gas-filled    Lamp   in    G.'E.C.    "  City  "    Lantern. 


The  first  of  these  aims  was  attained  by  the  provision  of  reflecting 
surfaces  having  a  carefully  calculated  contour  and  the  results  of  tests 
carried  out  by  the  National  Physical  Laboratory  and  reproduced  in 
Figs.  1  and  2  demonstrate  the  accuracy  of  these  calculations. 

The'reflecting  surfaces,  being  of  white  vitreous  enamel,  can  be  readily 
cleaned  and  this  work  is  f  acihtated  by  the  possibility  of  lowering  the  glass 
to  the  extent  of  two  safety  chains.  A  ratchet  device  enables  the  position 
of  the  lamp  to  be  adjusted  to  the  correct  focal  position  without  the  use 
of  a  screwdriver. 
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Fig.  3. — G.E.C.  "  City  "  Lantern  for  Street  and  General  Out- 
side Lighting. 

baffles  permitting  a  continuous  current  of  air  to  be  drawn  over  the  lamp 
and  at  the  same  time  preventing  rain  from  driving  into  the  body.  Fig.  3 
shows  the  lantern. 
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DISTANCE  IN  FEET 


Fig.  2. — Foot-Candle  Curves  of  Illumination  Given  by  Tvfo  G.E.C.  "City"  Lanterns  with  500-watt  Lamps,  Mounted  20  ft. 

Above  Street  Level  and  100  ft.  Apart. 


E  arlyJElectricity  Supply  inFGlas^ow. 

I A  week  or  two  ago  we  described  the  new  generating  station  at 
Dalmamock,  which  the  Glasgow  Corporation  have  found  it  necessary 
to  erect  in  order  to  supply  the  electrical  needs  of  the  district.    But  as 


Tuk  kiust  Altebnatoij  used  for  Public  Elbctki.  in    supply 
IN  Scotland. 

"  great  oaks  from  little  acorns  spring,"  so  24,000  kw.  turbo-alternators 
are  the  descendants  of  the  machine,  which  by  the  kindness  of 
Messrs.    IVIavor   &  Coulson    we  are  able  to   illustrate   herewith.     It 


shows  the  first  alternator  used  for  public  electric  supply  in  Scotland.  The 
machine  is  a  Ferranti  alternator  which  was  made  at  the  firm's 
works  at  Charterhouse-square  and  wa«  installed  in  the  John -street 
generating  station  in  1889  by  Messrs.  Mavor  &  Coulson,  who  at  the  time 
not  only  owned,  but  managed,  all  matters  connected  with  the  public 
electricity  supply  in  Glasgow.  It  was  disposed  of  to  the  Glasgow 
Corporation  when  the  latter  took  the  supply  of  electricity  into  their  own 
hands. 

The  plant  illustrated  consisted  of  tw  >  rope-driven  Ferranti  alternators, 
each  of  200-kw.  capacity,  supplying  single  phase  current  at  2.400  volts 
and  120  cycles.  The  power  to  drive  these  alternators  was  developed 
by  two  Mirrlees- Watson  tandem  compound  horizontal  engines  of 
300  to  350  H.P.,  supplied  with  steam  from  two  locomotive  boilers  each 
capable  of  evaporating  5,000  lb.  of  water  per  l.our.  The  distribution  was 
eftected  by  an  overhead  high-tension  network  with  transformers  on  the 
consumer's  premises  reducing  the  pressure  to  100  volts. 


Tlie  Australian  Department  of  Trade  and  Customs  has  classified 
the  following  articles  imder  the  tariff  items  mentioned  :  Cable,  flexible, 
cotton  braided,  containing  wires,  paper,  rubber  and  cotton  covered  ; 
enamelled  covered  ;  enamelled  and  cotton  covered  ;  covered  with  rubber 
and  cotton  tape  (item  181a).  duty  under  General  Tariff  15  per  cent., 
duty  free,  under  British  Pivferential  T.i.riff.  Steam  turbines  :  Trans- 
formers for  Reducing  electric  current  from  1 1,000  volts  ;  rotarj"  converters, 
for  transforming  3,000  k.w.  alternating  current  to  direct  current  ;  and 
alter-.iating  and  direct  curi-ent  switchgear,  for  controlling  current  from 
transformers  and  rotary  converters  of  capacity  referred  to  above, 
all  for  use  in  the  manufacture  of  electi-olytic  zinc  and  by-products  (item 
174),  10  per  cent,  imder  General  Tariff,  British  Goods  free.  Wire, 
nichrome.for  use  in  the  manufacture  of  electric  heating  and  cooking 
appliances  (item  404),  10  percent.  imJer  General  Tariff ;  British  goods  free. 
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Apex   Ironclad    S-witch^ear. 


Recently  the  Sun  Electrical  Company,  Ltd.,  has  designed  and  placed 
this  switchgear  upon  the  market.  It  is  claimed  that  the  construction 
of  these  switches  represents  an  entirely  new  principle  resulting  in  an 
exceptionally  easy  and  simple  action  for  both  the  "  on  "  and  "  ofE  " 
positions.  Among  the  other  advantages  claimed  for  it  are  that  each 
movement  is  absolutely  of  the  quick-break  type  and  is  independent  of 
the  operator  ;  all  contacts  enter  or  leave  the  switch  at  the  same  moment, 
reducing  the  possibility  of  arcing  to  a  minimum.  The  switches  are 
entirely  fool-proof,  easily  operated,  and  it  is  impossible  to  put  the  switch 
on  when  the  cover  is  open  or,  on  the  other  hand,  to  open  the  cover  when 
the  switch  is  in  the  on  position.  The  switches  are  double-pole  and  arc 
smaller  in  size  than  any  similar  type  on  the  market.  The  switch  blades 
give  a  positive  make  or  break  contact  at  one  and  the  same  time,  and  the 
action,  being  a  parallel  one,  tha  arc  is  evenly  distributed  over  all  four 
contacts. 


30-AMPERE  500-VOLT  SWITCH. 

Care  has  been  exercised  in  the  design  to  ensure  rapid  wiring  and 
erection,  and  in  the  case  of  the  switch  fuse,  in  which  standard  cartridge 
fuses  are  used,  these  can  be  easily  replaced.  There  is  no  porcelain 
insulation,  and  the  material  used  is  practically  unbreakabl?.  It  is 
claimed  that  the  switch  fuse  is  quite  water-tight  and  not  merely  splash- 
proof,  and  by  a  slight  modification  it  can  be  made  suitable  for  use  in 
fiery  mines.  In  a  pamphlet  issued  by  the  company,  illustrated  particu- 
lars are  given  of  the  design,  construction  and  operation  of  the  switchgear. 
The  switches  and  fuses  arc  made  in  three  standard  sizes  and  our  illus- 
etration  shows  the  interior  of  a  30-ampcre  500-volt  switch. 


Le^al  Intelligence. 


The  Osram  Lamp  Patents. 

Last  week  Mr.  .hislicc  Eve  gav(  judgment  for  the  ])l;unlitrs  in  Ihc 
action  of  the  Osram  Lamj)  Works,  Ltd.,  v.  Maxim  J^amp  Works.  J^td.,  for 
default  of  defence.  The  case  related  to  an  ..  llcged  infringement  of  one 
of  j)laintifT's  coiiipany's  patents. 

Patent  Extension  Application. 

Last  wc<"k  (lu-  a|)i)li(alioTi  fur  (lie  extension  of  llie  ])atent  granted  to 
Vakieinar  I'ouisen  (No.  I."),i")i)it  of  1!)(»:{)  canu"  l)efore  Mr.  .lustiee  Sargant. 
Eor  the  apjjlicants  (('luistoi)her  Hage,  of  Copenhagen,  tiio  Briti.sh  & 
Overseas  Eiigineeriiig  SyiKlicate,  Ltd.,  and  the  I'ouisen  Wireless  Tele- 
grai)li  ConipaMy,  Ltd.),  Mr.  Trevor  Watson  said  that  since  the  day  for  the 
hearing  notice  of  opposition  had  been  put  in  by  Mr.  Frank  Elwell.  and 
tho  Board  of  'I'rade  had  also  objected.  He  asked  liis  lordship  to  give 
directions  for  tho  delivery  by  the  opponents  of  partieu!  irs  of  their  obj(;c- 
tions  to  the  prolongation  of  the  jiatent. 

Mr.  Courtney  Terrel  (for  Mr.  Ehvell  and  the  Radio  Communi<ation 
Company)  said  he  would  like  to  have  some  weeks  to  get  out  the  i)ar- 
titMilars. 

His  liordship:  I'^roin  what  you  hotli  .say,  it  should  probably  be  tried 
on  oral  ovideuee,  but  J  luid  l)etter  wait  till  1  see  tile  particulars  of  ob- 
jei^lions. 

Mr.  Auslen  ('arliiiell.  for  the  Moa rd  of  Trade,  said  the  ease  was  an 
extremely  imi)ortant  one,  and  the  law  ollieens  would  be  briefed  to  deal 
with  it,  coiLseiiiieiilly  he  asked  that  soiiio  tinu-  should  li(>  given  before 
the  hearing. 

iJis  lordship  saiil  he  would  give  the  opponents  yix  week.s  for  the  jiar- 
ticulars  of  objections.      Tho  case  will  not  be  taken  this  term. 


Insulating  Tape  Contract. 

Last  week  Mr.  Justice  Bray  heard  an  action  brought  by  the  British 
and  Allied  Electrical  Company,  Ltd.,  against  the  Chemical  Engineering 
Corporation,  Ltd.,  to  set  aside  a  contract  entered  into  between  them- 
selves and  defendants  on  the  ground  that  they  were  induced  to  enter 
it  by  misrepresentation  of  material  facts. 

Mr.  Croom  Johnston  (appearing  for  plaintiffs)  said  that  fraud  was  not 
alleged.  The  adhesive  tape  was  largely  used  in  the  electrical  trade. 
Before  the  war  the  available  supplies  in  this  country  were  of 
German  manufacture,  and  latterly  American.  There  was  un- 
doubtedlya  great  shortage  of  it  by  the  time  the  war  was  well 
advanced,  and  in  Oct.,  1918,  plaintiffs,  through  their  managing 
director  (Mr.  Pollock),  got  into  communication  with  Mr.  Eraser, 
who  was  connected  with  the  defendant  Company.  Mr.  Eraser, 
told  him  that  the  Company  were  making  the  tape  at  their  factorj'  at 
Southall,  and  that  considerable  quantities  of  it  had  been  sold  to  the 
Admiralty  and  War  Office.  He  said  that  it  w.ould  turn  out 
satisfactory'.  A  sample  was  submitted  to  Mr.  Pollock,  and  eventually 
in  Dec,  1918,  an  agreement  was  made  between  the  parties  under  which 
defendants  were  to  supply  to  plaintiffs  50  tons  of  the  tape  at  Is.  6d.  per 
lb.,  the  quality  to  be  in  accordance  with  sample.  Plaintiffs,  who  were 
commercial  agents  under  the  agreement,  asked  for  the  immediate 
delivery  of  two  tons  and  defendants  forwarded  the  goods  direct  to 
plaintiffs'  customers.  All  the  customers  made  complaints  of  the  mate- 
rial which  defendants  replaced  with  other  stuff. 

Mr.  Albert  W.  Pollock  was  called  as  a  witness,  but  after  a  conference 
between  the  parties  Mr.  Croom  Johnston  announced  that  terms  of  settle- 
ment had  been  arrived  at  between  them  and  he  asked  that  a 
judge's  order  be  made  staying  the  action  and  ordering  the  payment  of 
money  out  of  court — £60  to  plaintiff's  executors,  and  £60  to  the 
defendants. 

His  Lordship  having  assented  to  the  course  proi^osed,  ilr.  Claughton 
S  cott  (for  defendants)  observed  that  part  of  the  trouble  was  caused 
by  the  absence  of  some  secret  knowledge  as  to  how  the  stuff  was  kept 
adhesive. 


Electricity  Supply  Dispute, 


Mr.  Justice  Roche  had  before  him,  on  Thursday  afternoon,  a  claim  by 
the  Bounemouth  &  Poole  Electricity  Supply  Company,  Ltd.,  against 
Messrs.  Hiel,  Richards  &  Company  for  £297  10s.  8d.  for  eletric  current 
supplied  to  them. 

Mr.  R.  Goddard  (for  plaintiffs)  said  the  defendant  firm  were  doing 
concrete  shipbuilding  at  Poole,  and  by  agreement,  dated  Feb.  26,  1918, 
they  agreed  to  take  a  supply  of  electricity  from  plaintiff  company.The 
defence  set  uj)  was  not  raised  till  plaintiffs  were  pressing  for  payment. 
The  date  on  which  the  company  commenced  to  take  the  supply,  and  for 
which  the  agreement  ran  was  April  16,  1918,  and  went  on  tUl  December, 
1919.  It  was  common  knowledge  in  Poole  that  Hiel  Richards  &  Com- 
pany might  be  disposing  of  the  business  to  the  Gardner  Shipbuilding  & 
Engineering  Company,  but  no  application  was  made  by  anyone  down 
to  December  1919  that  the  Gardner  Company  should  be  substituted  for 
defendants  as  consumers.  Defendants  sent  a  cheque  for  £27  12s.  to 
cover  what  was  due  to  the  end  of  Jul}',  1919,  and  with  regard  to  the 
period  ending  Sept.  29,  for  which  £190  14s.  was  due,  they  wrote.  "We 
have  apportioned  this  between  ourselves  and  the  Gardner  Company 
as  follows  :  Our  proportion  £60  Is.  lOd.,  proportion  payable  by  Gardner 
Company  £130  2s.  2d.  At  the  request  of  the  Gardner  Company,  we  have 
to-day  forwarded  them  a  cheque  for  £60  Is.  lOd..  made  payable  to  you. 
and  they  have  agreed  to  attach  their  cheque  for  their  portion  and  forwanl 
both  cheques  to  you.  This  clears  the  matt.T  up.""  In  reply  to  a  letter 
from  ])laintiffs  inquiring  if  defendants  regarded  tiieir  agreement  with 
them  as  terminated,  the  defendants  wrote  :  ""  We  think  it  best  that  all 
aeeounts  in  future  for  the  supply  of  electricity  should  be  rendered  to 
the  Gardner  Company,  as  we  are  making  arrangements  with  them." 
Ui)on  receipt  of  that  letter  ])laintiffs  took  stops  to  send  forms  to  the 
Gardner  Company  iiKiuiring  wliether  they  wished  to  Ivconic  consumers 
instead  of  defendants.  Tlie.se  forms  were  .sent  in  December,  and  weiv 
not  received  bac';  from  the  Gardner  Company  until  the  middle  of  Eeb- 
ruary.  ]\Ie- iiwhile  they  sent  in  an  account  to  Hiel.  Richards  &  Com- 
]iany  for  the  December  quarter,  and  on  Eeb.  t>  they  got  a  letter  from  the 
Gaixlner  Coinpany  stating:  "We  enclo.st^  iiennvith  our  cheque  for 
£162  10s.  ."Ul.,  ami  one  from  Hiel.  Richards  &  Company  for  £88  17s.  7d., 
making  a  total  of  £2,')1  7s.  lOd.,  the  amount  of  your  account  to  Dee.  21, 
1919."  At  tnat  time  counsel  said  the  i)laintiffs  had  not  a  consumer's 
account  with  the  Gardner  Company,  and  those  two  cheques  were  crcflitod 
in  their  ledger  to  Hiel,  Richards  &  Comjiany. 

Mr.  .lohnson,  for  defendants,  said  the  situation  was  that  they  were 
clearing  up  at  the  time  and  occupied  only  a  very  small  part  of  the  pre- 
mises for  a  few  weeks.  He  contended  that  the  two  letters  of  defendants 
in  December  amounted,  reganling  (hem  in  the  oixlinary  business  sense, 
as  a  notice  to  disccmtinue  the  supply  to  them.  The  account  had  been 
l)aid  down  to  Dec.  22. 

His  Lonlship  .said  the  amount  claimed  was  lor  tlie  quarter  ended 
March  29.  1920.  and  was  n<gulated  by  the  terms  of  the  agix-ement 
between  th-  plaintiff  company  and  defendants.  He  had  no  doubt  that 
notice  was  not  given  or  accepted  tenninaling  that  agreement,  and 
judgment  was,  tlierefoiv,  enteix'd  for  jilaintiffs  for  the  amount  claimed, 
with  costs. 
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Coventry  Corporation  have  applied  for  permission  to  borrow  m  ney 
for  transformers. 

Sanction  to  a  loan  of  £4,000  for  extensions  of  mains  has  l)een  receive  d 
by  Cheltenham  Corporation. 

The  Galashiels  and  District  Electric  Supply  Co.  are  laying  a 
cable  from  Galashiels  to  Selkirk. 

Aldershot  Urban  Council  have  received  sanction  to  borrow  £19,800, 
including  £14,000  for  additional  generating  plant. 

Darlington  Corporation  has  been  authorised  to  borrow  £8,200  for 
a  new  boiler  at  the  electricity  works. 

Yarmouth  Electricity  Committee  has  increased  the  charges  for 
electric  current  by  20  per  cent. 

Fleetwood  Council  has  received  sanction  from  the  Electricity  Com- 
missioners to  a  loan  of  £5,000  for  mains  and  services,  and  £2,000  for 
meters. 

The  Fife  Electric  Power  Company  has  offered  to  purchase  the  Kirk- 
caldy burgh  electricity  undertaking,  the  transfer  to  take  place  on  May  15 
next. 

A  dispute  as  to  the  wages  to  be  paid  to  the  employees  of  the  Col- 
chester electricity  department  has  been  referred  to  the  Industrial  Court 
for  Arbitration. 

Aberystwyth  Council  has  asked  a  committee  to  report  upon  the 
question  of  appointing  an  electrical  engineer  to  make  a  survey  of  the 
water  power  available  in  the  district. 

A  conference  of  Greater  London  Local  Authorities  Owning 
Electricity  Works  has  been  called  for  Nov.  17  in  order  to  consider  the 
question  of  the  reorganisation  of  electricity  supply  in  the  area.  The 
Town  Clerk  of  Hammersmith  is  Secretary  of  the  Conference. 

The  Minister  of  Transport  has  extended  by  one  year  the  times  limited 
by  the  Bradford-on-Avon  Electric  Lighting  Order  for  making  the 
transfer  authorised  by  the  order  and  the  Rickmansworth  and  Chorley 
Wood  Electric  Lighting  Order  for  laying  mains.  &c. 

Whitehaven  Rural  District  Council  are  applying  to  the  Elec- 
tricity Commissioners  for  a  Special  Order  to  enable  them  to  provide 
and  distribute  electrical  energy  for  all  purposes  within  the  parishes  of 
Distington,  Parton,  Moresby,  &c.,  in  the  Council's  area. 

The  Electricity  Commissioners  have  sanctioned  the  borrowing  of 
£(J5(),000  by  Bolton  Corporation  in  connection  with  the  extensions  at 
the  electricity  works.  The  Electricity  Committee  propose  to  apply 
for  authority  to  borrow  £100,000  for  three  years'  prospective  expenditure 
on  mains  and  sub-stations. 

The  income  of  the  Norwich  Electricity  Department  for  the  year 
ended  March  31  was  £114,221,  compared  with  £80,186  in  previous 
year.  Working  expenses  were  £71,322  (£49,190),  and  after  providing 
£5,799  for  capital  cliarges,  and  transferring  £5,000  to  depreciation  fund, 
there  remained  a  surplus  of  £29,641,  which  was  carried  forward. 

One  result  of  tiie  amalgamation  of  Edinburgh  and  Leith  is  that  a 
uniform  scale  of  charges  (the  Edinburgh  scale)  for  electrical  energy 
will  be  introduced  for  the  united  area  on  Nov.  2.  At  present  5d.  per 
unit  is  charged  for  lighting  in  Leith,  and  3d.  for  power,  but  in  Edinburgh 
the  rates  arc  only  4^d.  and  Ij^d.  respectively. 

In  order  to  encourage  the  use  of  electricity  for  domestic  purposes 
the  Westminster  Electric  Supply  Corporation  have  issued,  with  their 
accounts  for  the  Michaelmas  quarter,  an  invitation  to  their  consumers  to 
visit  the  company's  demonstration  rooms  any  day  from  the  18th  inst. 
until  Nov.  1,  when  a  special  electric  washing  n  achine  will  be  shown  in 
operation,  together  with  electric  ironing  machines,  electric  cookin" 
stoves  and  other  appliances.  We  hope  full  advantage  will  be  taken  of 
this  invitation. 

The  effect  on  coal  consumption  of  installing  modern  turbo-generatorS 
of  large  output  is  clearly  shown  by  the  results  which  have  been  obtained 
at  the  new  Dalmarnock  station  of  Glasgow  Corporation.  Tests 
show  a  reduction  to  1-62  lbs.  of  coal  per  unit  generated  has  been  obtained, 
representing  a  saving  of  nearly  Ik  lbs.  of  coal  on  every  unit.  This 
saving  will  total  up  to  nearly  100,000  tons  of  coal  per  annum,  rejiresentinf 
a  saving  of  £195,000  with  coal  at  40s.  a  ton. 

The  formal  starting  of  a  new  12,000  kw.  Pai-sons  turbo-generator  at 
at  the  Valley-road  electricity  works,  Huadfokd,  took  place  on  Saturday. 
The  order  for  the  new  set  was  given  thre(>  years  ago  ;  tlie  normal  capacity 
of  the  station  has  only  been  14,000  kw."  but  the  maximum  load  last 
winter  was  over  22,000  kw.,  Another  turbo-generator  of  the  same  size 
is  awaiting  delivery,  and  the  Electricity  Commissioners  have  intimated 
that  they  arc  prepared  to  sanction  the  installation  of  a  still  further  set. 
The  ceremony  of  starting  up  was  performed  by  Mr.  Wilfred  Turner, 
Chairman  of  the  Electricity  Committee.  On  behalf  of  the  contractors,  a 
silver  cigar-box  was  presented  to  Mr.  Turner,  a  silver  rose  bowl  to  Mrs. 
Turner,  and  a  silver  key  to  Mr.  Longley,  the  deputy-chairman  of  the 
Committee,  who  opened  a  canteen  for  the  staff. 

The  utilisation  of  the  water  power  resources  of  B.iNFFSHiRE  was 
considered  at  a  conference  of  local  authorities  last  week.  The  chairman 
( Dr.  Geo.  C.  Grant)  said  that  the  Water  Power  Commission  had  confined 
their  report  to  the  West  and  Midlands  of  Scotland,  and  the  North-East 
of  Scotland  was  not  surveyed.  The  County  Council  appointed  a  Special 
(Jommittce  to  deal  with  the  matter.  From  a  communication  from  the 
Electricity  Commissionei's  it  was  clear  that  if  they  were  to  get  anything 
in  that  part  of  the  country  they  would  have  to  do  it  themselves.  The 
Commissioners  stated  that  the  demand  for  electrical  energy  was  so  great 


in  the  populou.s  rlistricts  that  the  rural  districts  would  have  to  be  left 
alone.  The  Commissioners  said  they  could  not  sur\'ey  that  part  of  the 
country,  and  if  the  County  Council  wished  that  done  they  should  appoint 
an  engineer  of  their  own  to  do  the  work.  A  firm  of  London  engineers 
estimated  the  cost  of  the  work  at  about  £300.  The  meeting  unanimously 
agreed  to  take  step.-)  for  the  appointment  of  an  engineer  to  ad\-i.se  the 
County  Council  on  the  water  power  available  in  the  county  for  the 
generation  of  electric  jx)wer  at  the  earliest  moment. 

Norwich  Electricity  Committee  is  considering  a  recommendation  of  the 
Ciiy  electrical  engineer  (Mr.  F.  M.  Long)  to  erect  new  electricity  works 
at  a  cost  of  £502,0W.  The  average  annual  increase  in  the  consumption 
of  electricity  is  10  per  cent.,  and  as  this  may  lie  higher  in  future  Mr. 
l-ong  proposes  to  erect  a  new  wwer  station  on  land  between  the 
Crown  Point  sidings  on  the  G.E.R.  and  the  river  opposite  Trowse  Eye. 
The  site  would  give  an  adequate  supply  of  water  for  condensing  puqx/ses 
and  railway  facilities.  Mr.  J.  H.  Rider,  consulting  engineer,  ha.s  con- 
firmed Mr.  Long's  view  that  no  further  plant  should  be  put  down  at  the 
present  works,  as  the  station  lay-out  does  not  permit  of  economical 
working.  Mr.  Rider's  estimate  of  the  cost  of  a  10,000  kw.  plant  Ls 
£428,000,  and  for  20,0CO  kw,  £636,000.  Including  a  bridge  over  the 
railway,  trunk  mains  and  converting  plant,  the  total  cost  of  the  first 
section  would  be  £502,(XX).  The  Committee  recommend  the  adoption 
of  the  scheme,  and  hope  to  get  a  suspension  of  sinking  fund  payments 
until  the  new  works  become  remunerative.  The  present  works  will  be 
operated  for  a  few  years  for  generating  current,  but  afterwards  will 
be  used  as  a  sub-station. 

FiNCHLEY  Urban  Council  has  authorised  [the  Electricity  Committee 
to  proceed  with  a  scheme  for  the  extension  of  the  generating  plant  at 
the  Squire-lane  Station  at  an  estimated  cost  of  £60,000.  Explaining 
the  scheme,  the  Chairman  (Councillor  Sj'rett)  stated  it  was  difficult  to 
get  plant  at  jiresent,  and  orders  should  be  placed  at  once.  The  capacity 
of  their  present  plant  was  1,400  kw.,  and  included  one  700-kw.,  and  two 
2,50-kw.  steam  sets,  and  a  200-kw.  oil-driven  uiiit.  In  addition  there 
were  at  the  sub-station  two  200-  and  one  100-kw.  oil  plants.  It  was 
felt  that  the  oil  engines  were  far  too  unreliable,  and  it  was  for  that  reason 
they  were  j^urchased  out  of  revenue  and  not  capital.  They  had  done 
good  service  at  the  sub-station,  and  had  assisted  during  the  war  to  turn 
out  the  electrical  current  required  for  munition  purposes^,  but  it  would 
not  be  safe  to  reckon  them  as  part  of  the  generating  capacity/of  the 
station.  It  was  not  safe  to  reckon  on  a  generating  capacity  of  more 
than  1,000  kw.,  and  the  maximum  load  last  winter  was  1,200  kw.  It 
was  agreed  that  the  extension  of  the  generating  plant  was  the  best 
and  most  economical  thing  for  the  Council.  They  estimated  that  they 
would  save  £6,000  a  year  by  putting  in  their  own  plant  and  not  taking 
a  supply  in  bulk. 

The  revised  scale  of  charges  for  electricity  was  adopted  by  Sheffield 
Corjioration  last  week,  though  there  was  much  criticism  of  the  incidence 
of  the  revised  tariff.  Councillor  BaKour  pointed  out  that  the  effect 
would  be  to  place  a  large  burden  on  the  power  consumer ;  it  was  a 
question  of  increasing  the  cost  of  production  in  Sheffield,  and  might  cause 
great  unemployment.  He  also  asked  if  the  committee  had  considered 
that  large  power  consumers  must  be  in  a  position  to  compare  their 
power  costs  in  the  city  and  other  townis.  The  Lortl  Maj-or,  chairman  of  the 
special  committee,  replied  that  there  was  a  big  divergence  of  opinion  as 
to  what  charges  should  be  made,  and  the  figures  could  not  be  sufficiently 
adjusted  by  the  committee  in  the  time  they  had  at  their  disposal  to 
justify  them  in  making  an  entire  change  in  the  principle  of  charges. 
The  committee  felt  it  was  impossible  to  come  to  any  definite  decision 
at  the  moment,  but  that  it  must  be  gone  into  further,  and  expert  in- 
formation, probably  from  outside,  must  be  called  in  to  ad\-ise  them  on 
the  proper  scale  of  charges  for  the  department.  Unless  something  was 
done  the  department  would  have  a  deficit  of  £lG0,00t)  when  .he  accounts 
were  made  up  next  March.  Even  if  a  very  much  larger  sum  was  put 
upon  the  lighting  and  the  tramways  it  would  make  ver\-  little  difference 
this  half-year  to  the  power  consumer. 

Progress  with  the  formation  of  the  West  of  Engl^vno  Electricity 
Authority  is  very  slow,  mainly  owing  to  the  critical  and  somewhat 
parochial  attitude  taken  up  by  Bath  Corporation.  It  apjH^ars  that  the 
Ministry  of  Transport  is  prepared  to  proceed  with  the  erection  of  the 
Ijroposed  transmission  lines  between  Beachlej',  Forest  of  Dean,  Gloucester, 
and  the  Stroud  Valley,  at  an  estimated  cost  of  £365,(XH\  provided 
resolutions  are  adopted  by  the  local  authorities  in  the  district  confirming 
the  resolutions  passed  at  the  Conference  wnich  decided  to  submit  a 
scheme  for  the  establishment  of  a  joint  authority.  The  consent  of  the 
Ministry  to  the  construction  of  the  lines  would  be  conditional  on  the 
early  establishment  of  a  joint  authority,  and  as  the  power  of  the  Ministry 
to  acquire  Boachley  station  is  doubtful,  the  Office  of  Works  are  prepared 
to  continue  to  work  it  until  the  joint  authority  is  constituted  and  able 
to  purchase  the  station  and  transmission  lines.  This  would  have  to 
take  place  within  two  yeai-s  from  the  constitution  of  the  authority. 
The  price  to  be  paid  for  the  station  is  about  £170,000. 

The  B.ath  Electric  Lighting  Committee  recommend  the  Council  not 
to  adopt  the  form  of  resolution  submitted  by  Mr.  Faraday  Proctor,  being 
of  opinion  that  it  is  desirable  to  wait  until  the  Electricity  Commissioners 
liave  held  their  local  inquiry,  at  which  the  whole  positiiui.  including  the 
degree  of  liability  which  will  be  sissumed  by  the  local  authorities  included 
in  the  proposed  scheme,  will  be  more  clearlj'  defined. 

The  gross  capital  expended  on  the  Gravesend  and  Northfleet 
Electricity  undertakmg  at  March  31  last  was  £107.206.  of  which  £54.133 
had  been'  paid  off.  Last  year's  profit  was  £6,879,  but  after  providing 
for  intere^st  (£2,297),  capital  repayment  (£4.761)  appropriating  £680  for 
discounts  and  bad  debts,  and  crediting  £23  dividends  on  investmenta 
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the  deficit  was  £836.  In  explanation  of  this  loss  itis  pointed  out  that 
fuel,  labour  and  stores  have  increased  enormously  in  cost,  and  it 
is  impossible  to  adjust  charges  to  meet  increased  costs  until  some 
months  after  they  had  been  increased.  The  maximum  load  was  more 
than  50  per  cent,  above  that  of  1914,  and  the  output  in  units  had  con- 
siderably more  than  doubled  during  the  same  period,  while  the  machinery 
had  to  be  taxed  to  its  utmost  capacity,  and  it  was  impossible  to  close 
down  for  essential  overhauls.  New  plant  on  order  had  been  delayed  by 
various  causes  and  the  electricity  Commissioners  were  asking  the  Cor- 
poration to  undertake  further  extensions  which  would  make  Gravesend 
an  important  factor  in  the  schemes  for  cheaper  supply.  It  is  under- 
stood that  these  extensions  will  involve  cajiital  expenditure,  but  at  the 
same  time  when  they  reaUsed  the  importance  of  an  adequate  and  cheap 
supply  of  electricity  for  all  purposes,  it  was  hoped  the  public  would  support 
the  Electricity  Commissioners  in  their  efforts,  secure  in  the  knowledge 
that  the  very  best  electrical  engineers  and  financiers  of  the  present  day 
were  directing  the  policy  of  the  Government. 

All  the  public  gas   lamps   are   to   be   adapted  for  electric   lighting, 
wherever  possible. 

The  inquiry  held  last  week  by  Col.  Ekin,  an  inspector  of  the  Ministry 
of  Transport,  into  the  application  of  the  Chelmsford  Electric  Supply 
Corporation  for  authority  to  increase  the  charges  for  electrical  energy 
disclosed  some  of  the  present  difficulties  of  small  supply  undertakings. 
The  managing  director  of  the  Company  (Mr.  K.  A.  Scott  Moncrieff) 
stated  that  their  original  charges  were  6|d.  per  unit,  with  |d.  discount  if 
paid  within  a  month  ;  at  the  beginning  of  1919  the  charge  was  increased 
to  8d.,  and  in  November,  1919,  to  92d.,  and  they  now  wanted  to  increase 
the  figure  to  Is.  O^d.,  with  |d.  discount,  each  consumer  to  take  or  pay 
for  15  units  in  the  winter,  and  10  units  in  the  summer  quarters.  The 
average  profit  for  the  three  years  preceding  the  war  was  £2,720.  In 
1919  there  was  a  debit  balance  of  £759  and  the  estimated  debit  balance 
for  1920  was  £1,392.  Including  depreciation,  the  losses  were  respectively 
£6,652  and  £7,656.  The  price  of  coal  had  gone  up  from  17s.  6d.  in 
1914  to  46s.  lOd.  4,069  tons  were  used  in  1919,  and  it  was  estimated 
that  3,430  would  be  required  in  1920,  the  difference  being  accounted  for 
by  the  marked  improvement  in  the  quality  of  the  coal  now  received,  and 
the  repairs  to  plant  which  had  made  for  efficiency.  The  loss  on  the 
undertaking  was  met  out  of  the  profits  of  other  undertakings  of  the 
Company,  and  investments.  The  total  net  profit  on  the  whole  of  their 
undertakings  in  1919  was  about  £2,000,  on  a  capital  of  £300,000,  and  the 
shareholders  had  had  no  dividend  for  four  years.  Mr.  Moncrieff  also 
stated  that  the  Board  of  Trade  had  refused  a  i^revious  application  for  a 
minimum  charge,  but  the  Company  wished  to  revert  to  the  old  practice. 
The  principal  objection  was  to  the  minimum  charge,  and  it  was  stated 
that  many  shopkeepers  did  not  use  a  single  unit  in  the  Summer.  . 

The  question  of  the  Reoroanisation  of  Electricity  Supply  and  the 
Development  of  Water  Power  in  North  Wales  was  considered  by 
the  Carnarvonshire  County  Council  last  week.     At  a  recent  conference 
of  representatives  of  North   Wales  County    Councils    and    electricity 
suppliers    it    was    decided    to    oppose    the    proposal    of    the     Elec- 
tricity Commissioners  to  include  portions  of  Cheshire,  Salop  and  Car- 
diganshire in  North  Wales  area,  unless  guarantees  were  given  to  safe- 
guard local  requirements.     Mr.  H.  J.  Jack,  managing  director  of  the 
Aluminium  Corporation,  attended,  and  pointed  out  that  the  conference 
had  not  dealt  with  the  subject  -with  adequate  respect.      The  Commis- 
sioners recognised  that  there  must  be  a  district  within  which  the  current 
produced  could  be  sold,  and  for  that  reason  North  Wales,  an  agricultural 
district,  was  attached  to  an  industrial  district.     His  company  had  spent 
two  millions  on  their  scheme,  and  to  develoi)  the  water-power  of  the 
district  to  the  full  would  require  a  further  expenditure  of  three  millions. 
The  estimates  of  consumption  in  five  North  Wales  counties  ran  to  about 
30  million  units  per  annum,  while  there  woukl  be   130  million  units 
available  with  fuller  development  of  power,  and  ho  assured  the  Council 
that  no  electricity  authority  woiilcl  send  its  current  one  yard  further 
than  was  necessary.     His  company  has  constructed  huge  dams  which 
would  be  there  for  practically  all  time,  and  th'-.  North  Wales  had  in  them 
a  huge  national  asset.     He  was  j)repared  with  a  scheme  which  woukl  cost 
nearly  five  million  pounds.     He  j)n)posed  to  construct  lines  in  such  areas 
as  Carnarvon   and   supply  them    with   electricity  in   bulk   within   four 
months  of  that  day  at  2(1.  a  unit,  and  tliere  could  be  an  agreement  that 
it  must  be  sold  locally  at  no  more  than  6d.  for  lighting  and  3(1.  for  heating 
and  cooking.     He  hopc^d  to  supply  (.'olwyn  Bay  in  eight  months  and 
Bangor  in  four,  and  he  intended  taking  the  line  to  Wrexham,  Crewe, 
Nantwich  and  Middlewich.     It  might  he  jjossible  to  establish  factories 
with  electrically-driven  niiicliinery  and  so  develop  local  industries. 

The  Reconstruction  and  rarliamentary  Committee  has  been  asked  to 
consider  and  report  to  the  Council  on  the  subject. 

Personal  and   Appointments. 

Mr.  Edwin  Deller,  LL.H.,  has  been  appointed  Academic  Registrar 
of  the  University  of  London. 

Mr.  R.  R.  Real,  of  the  American  Federal  Telegra])h  Com]mny.  has 
arrived  in  this  count  ry  fwm  Denmark,  wher'>  he  has  been  discussing 
questions  rt^lating  to  im])rovenu>nls  in  wii-eless  telegraphy  with  M. 
Valdemar  I'oulsen.  Mr.  Heal  has  ixhumUIv  been  engaged  on  the  con- 
struction of  the  large  wii-eless  station  at  Bonleau.x. 

The  Blackburn  Branch  of  the  National  Association  of  Local  Goveni- 
ment  Officers  has  pr(\sente(l  Mr.  T.  Wallwork,  nuiins  superintendent,  and 
one  of  the  founders  of  the  Association,  with  a  gold  albert,  and  Mi-s. 
Wallwork  with  a  gold  wristlet  watch  in  ivcognition  of  his  services  to  the 
BraTu;h.  Tiu>  pn>sentati()ns  wert^  made  by  (he  Borough  Electrical 
Engineer,  Mr.  P.  P.  Whet^lwright. 


£lectric  Traction. 

The  Matdstone  tramway  accounts  for  the  year  ended  March  31  show 
revenue  £2,010,  gross  profit  £4,173,  and  after  providing  £4,315  for 
capital  charges,  the  net  deficit  was  £142. 

The  threatened  strike  of  Glasgow  tramway  employees  has  been 
averted  and  the  men  have  accepted  the  offer  of  the  Corporation  to  grant 
an  increase  of  4s.  per  week  and  2s.  for  women.  The  re\ased  scale  will 
remain  in  force  until  .June  next. 

Col.  Pringle,  who  has  recently  inspected  the  track  of  the  Llandudko 
electric  tramway,  has  suggested  certain  improvements,  including  the 
relajdng  of  the  line  in  Gloddaeth-avenue,  and  the  Council  has  now  called 
upon  the  company  to  execute  the  work  a-s  soon  as  possible. 

If  the  demand  for  another  increase  of  12s.  a  week  in  the  wages  of 
TRAMWAYMEN  be  Conceded  it  wiU  seriously  affect  all  tramway  under- 
takings, and  it  is  estimated  that  if  the  full  demand  be  granted  less  than 
25  per  cent,  of  municipal  tramways  will  be  able  to  continue  working 
without  calling  upon  the  local  rates. 

At  the  meeting  of  the  National  Industrial  Council  for  the  Tramway 
Industry  on  Tuesday  the  application  was  .submitted.  The  companies' 
representatives  refused  to  consider  it  and  retired  from  the  Council. 
On  the  suggestion  of  the  Municipal  representatives  certain  inquiries 
will  be  made,  and  the  meeting  stands  adjourned  until  Nov.  12. 

The  East  Ham  Tramways  accounts  for  the  year  ended  March  31  show 
revenue  £95,235  (compared  with  £84,848  in  previous  year),  and  operating 
costs  £104,386  (£85,691),  the  result  (after  providing  for  repayment  of 
principal  and  interest)  being  a  deficit  of  £21,355  (£11,174).  Passengers 
carried  were  19,192,452  (17,068,833),  and  car-miles  run  1,386,777 
(1,379,511).     Operating  costs  per  car-mile  were  1806d.  (14-91d.) 

The  accounts  of  the  Birkenhead  Tramways  Department  for  the 
year  nded  March  20  show  revenue  £148,179  (compared  with  £114,974 
in  previous  year),  and  working  expenses  £100,476  (£69.249).  Stamp 
duty,  &c.,  required  £74  (£39),  interest  £19,799  (£19,049),  and  sinking 
fund  £11,725  (£10,138),  and  the  net  profit  was  £16,105  (£16,500).  Total 
revenue  was  27-89d.  (22-44d  )  per  car-mile,  and  working  expenses,  in- 
cluding power,  werel8-91d.  (13-51d.).  Passengers  carried  were  22,836,034 
(2,394,837),  and  car-miles  run  1,275,022  (1,229,610).  The  motor  'buses, 
the  first  of  which  were  put  into  operation  in  February,  1919,  show 
revenue  £8,010,  and  gross  profit,  after  paying  working  expenses,  of  £2,119. 
The  London  County  Council  have  appointed  Mr.  P.  J.  Crouch, 
general  manager  of  the  MetropoUtan  Carriage  &  Wagon  Company,  to 
act  with  the  general  manager  of  the  tramways  (Mr.  A.  L.  C.  Fell)  as  assessor 
of  the  designs  for  new  tramcars. 

The  Highways  Committee  has  sanctioned  certain  items  of  expendi- 
ture on  maintenance  and  repairs,  including  the  following  : — Articles  for 
maintenance,  &c.,  £205,394  ;  purchase  of  metals,  £6,133  ;  rewinding  of 
armatures,  £4,970  ;  purchase  of  creosoted  wood  pa\'ing  blocks,  £50,000 
and  9,550  tons  of  granite  setts,  £42,2.50  ;  and  supph^  of  conductor  rails, 
£50,425.  For  certain  renewals  of  track  in  Harrow-road  an  expenditure 
on  maintenance  account  not  exceeding  £23,500  has  been  sanctioned. 
The  poles  for  the  tramways  in  Burdett-road,  Grove-road,  &c.,  and  the 
new  tramway  in  Well-street  will  be  provided  and  installed  by  Clough, 
Smith  &  Company,  as  an  extra  upon  their  present  contract,  at  a  cost  not 
exceeding  £16,.500. 

Institution   Notes. 

Owing  to  the  strike  and  the  fact  that  a  large  number  of  their  members 
are  engaged  in  the  mining  industry,  the  annual  meeting  of  the  Associa- 
tion OF  Mining  Electrical  Engineers,  which  was  to  have  been  held 
at  Cardiff  on  the  29th  inst.,  has  been  postponed. 

At  the  annual  meeting  of  the  Western  Centre  of  the  iNSXiTrTiON 
OF  Electrical  Engineers,  held  on  the  18th  inst..  Mr.  C.  T.  Allen  was 
presented  with  a  set  of  silver  plate  and  a  stop-watch  and  Mr.  A.  J.  Ostler 
with  a  set  of  silver  plate,  in  recognition  of  their  service.*. 

The  onc-hundred-and-second  session  of  the  Institution  of  Civil 
Engineers  will  be  opened  on  Tuesday,  Nov.  2,  at  5. .30  p.m..  when 
Mr.  John  Alex.  Brodie,  piTsident.  will  deliver  an  address,  and  will 
present  awards  made  by  the  Council  for  pai)ers  dealt  with  during  the 
past  session. 

A  joint  nu^eting,  organised  by  the  Faraday  Society  and  the  Shef- 
field Section  oi  the  In.stitute  of  Metals,  will  be  h(Jd  in  the  Mappin 
Hall  of  the  Department  of  Applied  Science  of  the  University  of  Sheffield, 
on  Nov.  19,  to  discuss  pai>ers  dealing  with  various  a.<i>ects  of  Electro- 
])lating.  Those  desirous  of  taking  part  should  communicate  with  the 
Local  Honorary  Seci-etarj'  of  the  Faraday  Society,  Dr.  F,  C.  Thomson, 
at  the  l'nive'"sity. 

At  the  meeting  of  the  Sheffield  Wireless  Society,  on  Friday  last, 
the  addirss  of  the  President.  Mr.  H.  E.  Yerbury.  M.Inst.C.E.,  M.I.E.E., 
dealt  witii  the  subject  of  internal  atomic  energy,  the  Einsteui  theor>-, 
the  structure  and  potentialities  of  matter,  electric  waves.  &c.  At  the 
conclusion  of  the  address  some  inten\stinp  ex]K>riments  were  conducted 
and  subseqiicntly  there  was  a  general  discussion. 

We  aiv  informed  by  the  SecixHary  of  the  British  Section  of  the  SociKTE 
des  iNGiNiErus  Civn.s  de  France  that  arrangements  have  been  made 
of  four  or  possibly  six  meetings  to  be  held  during  the  forthcoming  session. 
The  tii-st  of  these  will  take  ]>lace  on  Tuesday.  November  9th  at  the 
Royal  Society  of  Arts,  John  Stnx't,  .\del]ihi.  when  M.  Edouard  Gruner, 
Pivsident  of  the  Society,  will  n^ad  a  PajHM-. 

We  have  also  i-eceivixl  an  account,  in  FnMuh,  of  the  proceedings  of 
the  ojiening  nu>eting  of  the  Section  \\vU\  on  November  24.  1919.  of  which 
an  account  has  alixwdy  been  given  in  The  Klectrician  and  of  the 
excursion  to  the  devaj^tated  an^a.s  of  Northern  Fraiice.  which  took 
place  in  Jime  of  tliis  year. 
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Imperial  and  Foreign  Notes. 

Accordinj^  to  Sir  Adam  lieck,  C'liainnaii  of  tho  Ontario  Hydro-Electric 
Power  CoininiHsion,  it  should  bo  possible  to  develop  some  4,500,(XJ0  H.p 
for  Canadian  use  along  the  waterways  between  Saulte  Stk.  Marie  and 
Montreal,  representing  the  same  annual  value  as  90,000,000  tons  of  coal. 

H.M.  Senior  Trade  Commissioner  in  Canada  and  Newfoundland  re- 
port that  a  Montreal  company  desire  quotations  and  date  of  earliest  de- 
livery for  four  1,200  h.p.  synchronous  motors  (240  R.P.H.,  6,fi00  volts, 
I{. phase,  60  cycles)  with  rheostats  and  auto  transformer.  It  is  under- 
stood that  if  United  Kingdom  manufaetuicrs  can  give  delivery  within 
six  months  there  is  every  possibilitj-  of  the  order  being  given  ;  also, 
that  it  is  not  so  much  a  matter  of  })ncc,  as  the  assurance  of  deliver}'. 
The  name  of  the  company  can  be  obtained  from  the  department  of 
Overseas  Trade,  35,  Old  Queen-street,  S.W.  1. 

We  arc  informed  that  in  the  Patent  Infringement  Suit  of  the 
Dubilier  Condenser  Company  against  the  Wireless  Specialty  Apparatus 
Company  the  District  Judge  for  the  Southern  District  of  New  York 
held  on  the  4th  inst.  that  certain  claims,  2,  3,  4,  5,  7,  8.  9,  12,  14  and  15 
of  Patent  No.  1,229,914,  and  claims  1,  8,  12,  16  and  17  of  Patent  No. 
1,229,914  were  valid,  and  that  the  Wireless  Company  had  infringed  the 
patents.  The  fourth  claim  of  Patent  No.  1,229,915  was  invalid,  being 
anticipated  by  the  prior  use  of  the  subject  matter.  The  case  covers 
mica  condensers,  especially  the  h.t.  type  in  which  brush  discharge  is 
eliminated  and  efficiency  greatly  increased. 

The  Commercial  Secretary  to  H.  M.  Embassy  at  Tokyo  (Mr.  Hugh 
Home)  reports  that  the  Imperial  Japanese  Railway  Department  is 
going  to  introduce  in  the  present  session  of  the  Diet  a  Bill  for  the  organ 
isation  of  a  semi-official  electric  power  companj^  with  a  capital  of 
100,000,000  Yen  supplying  250,000  h.p.  for  working  trains  on  suburban 
railways.  They  propose  to  build  a  power  house  on  the  Shinano-gawa. 
E.xtensions  of  the  electric  railways  running  out  of  Tokyo  which  will 
link  many  important  centres  with  the  capital  have  been  planned  bj^  the 
Railway  Department.  It  is  proposed  to  run  an  electric  line  from 
Ryogoku  to  Chiba  and  from  Kichijeji  to  Hachioji.  Another  extension 
under  consideration  is  that  of  the  present  T  kyo-Yokohama  electric  line 
to  Odawara  and  Yokosuka,  and  a  new  electric  line  out  of  Uyeno  Station 
to  Takasaki  is  also  planned.  The  authorities  expect  to  have  the  5 -mile 
section  between  Hachioji  and  Kokubunji  in  operation  before  the  end  of 
the  year.  The  Ryogoku-Chiba  line  will  be  attended  to  after  Manseibashi 
and  Ryogoku  have  been  connected. 

Business  Items,  &c. 

The  Foreign  Samples  Exhibition,  which  is  organised  by  the  Depart- 
ment of  Overseas  Trade,  has  been  removed  to  commodious  premises  at 
7-11,  Old  Bailey,  London,  E.C.  4. 

On  November  10th  the  offices  of  the  Electrical  PowerJ^  Engineers 
Association  will  be  removed  to  102,  St.  George's-square,  London,  S.W.I. 
Tel.  No.  :   Victoria  9424. 

Messrs.  Jones  &  Pordes  have  appointed  Messis.  Rickard,  Wright  & 
Dean,  Ltd,  17,  Neal-street,  Bradford,  as  sole  selling  agents  for  their 
' '  Elba  "  dry  cells  for  Central  Yorkshire. 

Messrs.  Sir  Isaac  Pitman  &  Sons,  Ltd.,  publishers  of  technical  and  other 
books  are  removing  to  Pitman  House,  Parker-street,  Kingsway,  London, 
W.C.2.  Telephone  :  Gerrard  856  ;  Telegrams  :  Ipand^ons  Westcent, 
London. 

Arthur  Herbert  Walker  and  John  Francis  Taylor,  electrical  and 
mechanical  engineers,  have  dissolved  partnership.  Debts  by  Mr.  J.  F. 
Walker,  who  continues  the  business  at  his  premises  in  Dock-street, 
Middlesbrough. 

The  British  Chamber  of  Commerce  for  Switzerland  has  begun  work 
and  has  taken  convenient  premises  at  20,  Rittergasse,  Basle.  The  per- 
manent sccretAry-general  is  Mr.  Alex.  Richaixlson,  and  there  is  a  branch 
office  at  Place  St.  Francois,  Lausanne,  in  charge  of  Mr.  Maurice  Galland. 

Several  new  designs  of  "  Magnet  "  electric  fires  have  been  put 
on  the  market  this  season  by  the  General  Electric  Company,  and  in  a 
neat  booklet,  together  with  a  loo.se  leaflet  issued  bj'  the  company, 
illustrated  particulars  and  details  of  these  fires  are  given.  We  hope  to 
give  further  particulars  of  these  in  an  early  issue. 

Messrs.  Gross,  Son  &  Robertshaw,  have  been  appointed  sole  selling 
agents  for  Wild-Barfield  electric  furnaces  for  the  counties  of  North- 
umberland, Durham,  Cumberland  and  Yorkshire.  In  addition  to  their 
office  in  Newcastle,  Messrs.  Gross  have  opened  a  branch  office  at  41, 
Great  George-Street,  Leeds,  where  a  demonstration  fuinace  is  in  course 
of  erection.  Messrs.  Macbeth  Bros.  &  Company,  1  td.,  of  Bombay 
and  Calcutta,  have  taken  over  the  sole  selling  rights  for  India  where 
these  plants  are  already  in  operation. 

An  amalgamation  of  the  interests  of  the  English  Electric  Supplies, 
Ltd.,  and  the  lamp  and  supj^Ues  department  of  Messre.  Siemens  Brothers 
&  Company,  Ltd.,  has  been  arranged,  and  from  the  1st  Nov.  the  business 
will  be  carried  on  under  the  title  of  the  English  Electric  &  Siemens 
Supplies,  Ltd.,  whose  registered  office  is  Brook  House,  191  &  192, 
Tottenham  Court-road,  London,  W.  1.  The  supplies  department,  with 
showrooms  and  stores,  at  38  &  39,  Upper  Thames-street,  London,  E.C.  2, 
will  be  retained,  and  all  orders  and  business  in  connection  therewith 
will  be  dealt  with  from  that  address,  as  heretofore.  The  Company  will 
retain  the  same  staff,  both  in  London  and  the  branch  offices,  and  will 
carry  on  the  business  of  both  companies  on  the  same  lines  as  formerly, 
with  the  addition  of  new  electrical  devices  to  be  placed  on  the  market 
shortly. 


Miscellaneous. 

The  death  occurred  la.st  week  of  Sir  Coknelic-s  N.  Daltos,  K.OLG., 
late  Comptroller-General  of  Patents. 

A  course  of  fivf;  Lectures  on  Advebtlsing  will  Ixf  given  by  Capt. 
Oliver  >Dnns,  at  thejL.C.C.  Commerical  Evenings  Ini)titute,{Stillne88-road, 
Brockley  Rise,  S.E.  23,  on  Monday  evenings,  and  will  commence  on 
Nov.  8. 

Although  the  u.se  of  foreign  magnetos  waa  allowed  in  the  recent  Aib 
MiNT.STRY  Competitions  for  Aeroplanes  and  Seaplanes  (Amphibioa^) 
the  whole  of  the  eight  prizes  awarded  were  won  by  machines  fitted 
with  British  magnetos. 

A  FATAL  ACCIDENT  occurcd  at  the  Liater  Drive  power  station  of  Liver- 
pool Corporation  on  Wednesday  last.  A  boiler  scaler  named  Charles 
Mathers  became  entangled  in  a  revolving  shaft  at  the  station  and  was 
killed.     At  the  inquest  a  verdict  of  ••ccidental  death  was  returned. 

It  is  announced  in  the  daily  press  that  on  Feb.  1  next  attempts  are 
to  be  made  to  establish  communication  between  wireless  amateurs  in 
America  and  in  this  country-.  The  arrangements  are  in  the  hands  of 
Mr.  Phillip  R.  Cursey,  to  whom  all  communications  should  be  addressed 
at  12,  Henrietta-street,  London,  W.C.  2. 

In  an  editorial  note  on  Electricity  in  Housing  Schemes,  which  appeared 
in  last  week's  issue,  we  stated  that  a  meal  for  six  persons  could  be 
cooked  for  5-67  units.  The  Jackson  Electric  Stove  Company  draw 
our  attention  to  the  fact  that  this  should  be  3-27  units.  We  hasten  to 
make  the  alteration,  as  this  is  not  the  kind  of  propaganda  that  we 
care  to  have  anj^hing  to  do  with  at  the  present  time. 

The  new  Electric  Rolling  Mills  at  the  Grange  Lane  Works  of 
Messrs.  Hemming  &  Company  were  opened  on  Monday  by  Mr.  Wild, 
chairman  of  Sheffield  Steel  Proi.ucts,  Ltd.,  The  mills  are  specially 
designed  for  rolling  high-speed  steel  rods,  &c.,  used  in  the  cold  drawing 
department  of  the  firm,  and  consist  of  one  train  of  three  stands  of  12  in. 
three  high  roUs  and  one  8  in.  train  comprising  six  stands.  The  mills, 
which  have  been  completed  in  about  six  months,  were  designed  by  ilr. 
J.  W.  Walker,  a  director  of  the  firm. 

Notwithstanding  the  present  industrial  unrest  the  latest  enterprise 
of  the  Glasgow  Corjioration  in  the  way  of  exhibitions — that  of  the 
Shipbuilding,  Engineering  and  Electrical — will  open  in  the  Kelvin 
Hall  of  industries  on  the  8th  prox.  It  is  the  first  exhibition  of  its 
kind  held  in  Scotland  and  it  will  be  the  biggest  that  has  taken  place. 
Every  inch  of  available  space  in  the  huge  Kelvin  Hall  has  been  let, 
the  exhibits  comprising  all  type  of  material  coming  within  the  scope 
of  the  Exhibition.  The  various  stalls  have  been  erected  and  workmen 
are  busily  engaged  getting  the  exhibits  into  position.  The  Exhibition 
wiU  run  for  a  month. 

The  Annual  Installation  Meeting  of  the  Kelvin  Lodge  was  held  at 
Mark  Mason's  Hall,  London,  on  Friday  last,  when  Jlr.  Henrj-  Porter-Cox 
was  installed  as  reigning  master.  The  members  and  visitors  afterwards 
dined  in  the  Connaught  Rooms,  among  those  present  being  Mr.  Edward 
Manville,  M.P.,  who  is  a  Grand  Junior  Deacon  of  England,  Mr.  E.  J. 
Reid,  Assistant  Grant  Supt.  of  Works,  and  Mr.  P.  P.  Kipping,  Past 
Assistant  Grand  Supt.  of  Works,  and  other  gentlemen  holding  positions 
of  rank  in  the  masonic  world.  Reference  was  made  by  Mr.  Porter-Cox 
to  the  magnificent  way  in  which  the  Kelvin  Lodge  had  supported  the 
Masonic  Charities  since  its  consecration  in  1914.  Mr.  Rentell  proposed 
and  Mr.  W.  M.  Aitken,  reigning  Master  of  the  Telephone  Lodge,  responded 
to  the  toast  of  "  The  Visitors." 

The  Select  Committ£;e  on  Telephone  Charges  has  resumed  its 
sittings  and  evidence  has  been  taken  from  members  of  Chambers  of 
Commerce  and  business  houses.  Mr.  J.  Walker  Clark,  of  the  National 
Chamber  of  Trade,  said  his  members  preferred  a  message  n  te.  a  small 
charge  for  installation  and,  say,  £5  rental,  with  a  charge  of  Id.  per  call, 
or,  alternativel}-,  a  charge  of,  say,  £12  per  annum  for  one  instrument  and 
1,000  calls,  without  extra  charge.  A  large  number  of  people  in  a  small 
way  of  business  were  without  telephones,  because  of  the  difficulty  and 
cost  of  installation.  Hull  had  the  only  existing  municipal  service,  and 
they  considered  the  Hull  method  of  clvirging  by  providing  a  measured 
rate  and  a  flat  rate  helped  to  popularise  the  service  and  increase  the 
number  of  telephone  users.  On  Tuesday  Col.  H.  Laws  Webb  gave 
evidence  on  behalf  of  the  Federation  of  British  Industries. 

Nothing  has  tended  to  prove  more  conclusively  than  the  events  of 
recent  months — even  the  Coal  Strike,  the  need  for  the  development  of 
Education  in  Indi^strv.  It  is  a  factor  which  the  Industrial  League 
and  Council  has  recognised  for  some  time,  although  it  is  only  of  late  that 
it  has  been  generallj'  accepted  a^  a  phase  of  primary  importance.  '*  ^^  hen 
we  stop  learning  we  stop  living — we  are  really  dead,"  said  Mr.  W.  J. 
Deeley,  B.  A.,  in  his  lecture  on  this  subject,  on  Sunday,  before  the  members 
of  the  Yorkshire  (Leeds)  Centre  of  the  Industrial  League  and  Council 
at  their  Weck-End  Conference.  He  said  that  records  should  be  kept 
by  the  foreman  and  jjoints  concerning  each  worker  should  be  jotted 
down  so  that,  when  opportunity  of  promotion  came,  no  deserving  worker 
should  be  overlooked.  It  often  transpired  that  the  workmen  who  had 
not  trained  minds  might  yet  be  classed  as  educated  minds.  He  knew 
of  a  cobbler  who  wa^  not  a  reader,  but  was  one  of  the  best  educated  men 
he  Icnew.  He  entered  into  continual  debate  with  visitors,  and  would 
bring  his  mental  powers  to  bear  on  the  questions  brought  up.  This 
method,  together  with  books  read  to  him  at  times,  had  developed  his 
mental  faculties.  In  our  subconscious  minds  lie  enormous  powers  never 
tapped.  In  industry  we  might  improve  out  of  all  recognition,  if  the 
powers  of  the  subconscious  mind  w«re  utilised.  The  lecture  w  as  followed 
by  an  interesting  discussion.     This  was  the  second  week-end  conference 
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of  employers  and  employed  that  the  Leeds  Branch  of  the  Industrial 
League  and  Council  has  organised.  In  addition  to  the  lecture  by  Mr. 
Dcelcy,  the  session  on  Saturday  afternoon  was  occupied  by  a  considera- 
tion of  "  The  Work  of  the  Building  Trades'  Parliament,"  on  which  an 
address  was  given  by  Mr.  Malcolm  Sparkes. 

We  learn  that  a  movement  has  been  inaugurated  to  provide  a  Memoei.^l 
TO  Mr.  W.  Duddell,  C.B.E.,  F.R.S.,  who  died  in  November,  1917.  As 
our  readers  are  aware,  Mr.  Duddell  devoted  liiraself  for  many  years  to 
the  study  of  alternating  currents  and  his  work  necessitated  the  design 
and  development  of  several  instruments,  including  the  Oscillogra])li, 
which  he  introduced  in  1898.  The  present  knowledge  of  the  theoretical 
side  of  alternators,  switchgear,  surges  in  cables  and  telephonic  phenomena 
is  largely  due  to  the  use  of  the  Duddell  Oscillograph.  His  pa])er,  read 
before  the  Institution  of  Electrical  Engineers  in  1900  "  On  Raj)!:! 
Variations  of  Current  through  the  Direct  Current  Arc,"  was  of  fundamen- 
tal importance,  and  the  musical  arc  in  the  hands  of  Poulsen  became  a 
most  valuable  mean  s  of  producing  continuous  waves  for  telegraphic 
])ur])oscs.  Later  he  turned  his  attention  to  wireless  telegraphy  and 
during  the  war  devoted  much  time  to  the  solution  of  scientific  problems 
which  the  war  brought  into  prominence,  and  it  is  probable  that  excessive 
work  so  undertaken  was  responsible  for  his  premature  death.  The 
following  are  the  Members  of  the  Memorial  Committee  : — Sir  W.  Bragg 
(Chairman),  Sir  H.  Darwin,  Sir  R.  T.  Glazebrook,  Dr.  R.  Knox, 
Prof.  T.  Mather,  Mr.  Roger  T.  Smith  and  Mr.  Robt.  S.  Whipple. 
It  is  proposed  that  the  Memorial  should  take  the  form  of  a  medal  to 
be  awarded  periodically  by  the  Council  of  the  Physical  Society  to  those 
who  have  advanced  physical  knowledge  by  the  invention  or  design  of 
cientific  instruments,  or  of  materials  used  in  their  construction.  If 
sufficient  funds  are  available  after  paying  for  the  cost  of  the  dies  and 
])roviding  for  the  cost  of  striking  the  medals,  it  is  proposed  to  form  a 
fund  to  be  devoted  to  the  foundation  of  Scholarships  or  Prizes  to  be 
awarded  to  students  of  the  Physical  Society.  Subscriptions  to  the 
Hon.  S3C.,  Mr.  R.  S.  Whipple,  15,  Creighton-avenue,  Muswell-hill,  N.IO. 

Imports. — The  following  are  official  values  of  electrical  machinery* 
material  and  api)aratus  imported  into  this  country  (a)  during  September' 
1920,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Sept.  30,  with  in- 
crease or  decrease  compared  with  corresponding  periods  of   1919  : — 

Electrical  machinery,  (a)  £117,602  (increase  £50,967),  (6)  £848,600  (in- 
crease £355,366)  ;   telegraph  and  telephone  cables  other  than  submarine, 

(a)  nil,  (6)  £50  (increase  £50)  ;  telegraph  and  telephone  apparatus,  (a) 
£24,486  (decrease  £8,664),  (6)  £123,519  (decrease  £89,609)  ;  other  electrical 
wires  and  cables,  rubber  insulated,  (a)  £3,342  (increase  £3,272),  (6)  £23,560 
(increase  £19,065)  ;  with  other  insulations,  (a)  £14,426  (increase  £12,857), 

(b)  £85,992  (increase  £73,581) ;  carbons,  (a)  £10,574  (increase  £4,772),  (6) 
£95,940  (increase  £70,974) ;  glow  lamps,  (a)  £10,857  (increase  £10,745), 
(h)  £40,072  (decrease  £173,550)  ;  arc  lamps  and  electric  searchlights,  (a) 
£2.54  (increase  £254),  (b)  £4,014  (increase  £3,983)  ;  parts  of  arc  lamps  and 
searchlights  (other  than  carbons),  (a)  £776  (decrease  £4,241),  (6)  £10,228 
(decrease  £47,786) ;  batteries,  (a)  £10,796  (increase  £6,474),  (6)  £60,454 
(increase  £25,846)  ;  meters  and  measuring  instruments,  (a)  £11,300 
(increase  £7,650),  (6)  £60,7.50  (increase  £31,201)  ;  switchboards,  (a)  £212 
(increaf^e  £212),  (6)  £1,345  (increase  £202) ;  electrical  goods  and  apparatus 
unenumerated,  (a)  £92,958  (increase  £55,056),  (6)  £550,930  (increase 
£220,921).  Total  of  electrical  machinery,  material  and  apparatus  otiier 
than  uninsulated  wire,  (a)  £298,382  (increase  £138,626),  (b)  £1,913,950 
(increase  £588,749). 

Exports. — The  e.\))orts  of  electrical  machinery,  material,  &c.,  (r;) 
during  September,  1920,  and  (6)  from  Jan.  1  to  Sept.  30,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919,  were  as  follows  : 

P^lcctrical  machinery,  (n)  £1,089  (increase  £222),  (b)  £7,621  (decrease 
£796)  ;  including  railway  and  tramway  motors,  (a)  £30  (increase  £17), 
(b)  £162  (decrease  £204)  ;  other  generators  and  motors  (a)  £671  (increase 
£142),  (b)  £4,461  (increase  £736)  ;  and  electrical  machinerv  unenu- 
merated, (n)  £388  (increase  £63),  (b)  £2,998  (decrease  £1,328)  ;  telc- 
gra])h  and  telephone  cables,  submarine  (a)  £72,992  (increase  £48,612). 
(b)  £1,224,(525  (increase  £77(),934)  ;  other  than  submarine,  (a)  £48,389  (de- 
crease £16,401),  (b)  £703,400  (increase  £387,11  V  };Jtelegraph  and  telephone 
apparatus,  (a)  £7.5,.576  (increase  £45,.527),  (b)  £»5':!.062  (inci-ease  £572,662) ; 
other  electrical  wires  and  cables,  rubber  insulated,  («)  £164,837  (increase 
£90,()3().  (b)  £1,237,132  (increase  £683,471);  with  other  insulation,  (a) 
£l(il.()IS  (increase  £52,<)58),  {b)  £1.535,  984  (increase  £857,0,30).  carbons, 
(<i)  IH.UM  (increase  £7,365),  (b)  £80,158  (increase  £83.313)  :  glow  lamps. 
(ii)  £3.3.937  (increase  i;i9,()54).  (b)  £193,602  (increase  £81.585)  ;  arc  lami.s 
and  searchlights,  (n)  £2,0,50  (increase  £2,050).  (b)  £15,405  (inci-ease  £8,481 ): 
jiarts  of  arc  ianii)s  and  searchlights  (other  than  carbons),  (a)  £2,,356  (in- 
crease £2,334),  (/;)  £10.398  (increase  £2,.568)  ;  batteries,  (a)  £66,441  (in- 
crease £49,4.56).  {b)  £399.191  (increase  £73  .576)  ;  moiers  and  mea.surinu 
iiistrunn-nts,  ((()  £38.415  (iru-ivasc  9,057),  (ft)  £294,072  (i-ici-eaw  £116.158): 
switciiboards.  (a)  £12,960  (increase  £6.844),  (b)  £74.857  ^  ncix^ase  £36.982): 
electrical  goods  and  ajipanitus  unenumerated.  {n)  £200,5.s2  (incn>ase 
£114.8(17).  (b)  i;i,3(i(),347  (increase  £.")2."),3()8).  Total  of  electrical 
nuiehinery  material  and  apparatus,  olher  than  uninsulated  wiiv.  (a) 
£l,145,i9"l  (incivase  1492.334),  (/>)  £9,(i(»3.279  (incn-ase  £4..-)44.719). 

Bankruptcies   and   Liiqaidailons. 

.lanu-s  Skiinier,  trading  as  Foster.  SkiniuM-  Ac  Com]mny.  electric  litlings 
dealer.  6.  South  Castlest  ix>et.  Liveipool.  has  been  adjudicated  bankrujit. 
Pii-sl'  meeting  of  civditors  on  Nov.  (  at  II.  I)alestn>et,  and  jiublic 
exaniinafion  on  Nov.  29  at   the  Couil   House.  \"ic(oriastix-cl. 

A  meeting  will  he  held  at  (>,  Old  Jewry,  l/mdon,  K.C.2,  on  Nov.^24 
to  ivccive  an  account  of  the  winding  up  of  Insulation  and  Metal  Fitiuents 
Ltd. 


r: 


iTenders  Invited. 


Ti'rton  Urban  Council  require  tenders  by  Nov.  10  for  overhead  lines 
and  underground  cables.  Specification  from  the  Electrical  Superinten- 
dent, Bromley  Cross,  near  Bolton. 

Ecclesall  Bierlow  Guardians  require  tenders  bj-  November  10th 
for  the  electric  fighting  of  hospital  and  in  firman,'  blocks.  Particulars 
from  the  Clerk,  Union  Offices,  The  Edge,  Sheffield. 

Doxcaster  Corporation  invite  tenders  for  the  supph'  and  erection  of 
a  750  kw.  rotary  converter  and  l.t.  switchgear.  Specifications  from  the 
engineer  (Mr.  S.  R.  Windle)  and  tenders  tothe  Town  Clerk  (Mr.  R.  A.  H. 
Tovey)  by  Nov.  2. 

The  date  for  the  receipt  by  the  Crown  Agents  for  the  Colonies,  on  behalf 
of  the  Government  of  the  Uganda  Protectorate  for  a  concession  of  a 
])ortion  of  the  Ripon  Falls  of  the  Nile  for  the  generation  of  electric 
power  has  been  extended  from  Dec.  20  to  Feb.  19. 

Tenders  are  required  by  Nov.  19  for  the  supply  and  erection  of  motors, 
transformers,  &c.,  to  operate  eight  pumps  at  the  diy  docks  at  Katten- 
DYCK  (Belgium).  Specification  can  be  seen  at  the  Dept.  of  Overseas 
Trade,  Westminster,  S.W.I. 

I^The  Deputy  Postmaster-General,  Brisbane,  requires  tenders  by  Dec.  15 
for  the  supply  of  cable  (schedule  513)  for  the  Australian  Common- 
wealth Postmaster-GeneraFs  Dept.  Specifications  can  be  seen  at  the 
Department  of  Overseas  Trade,  Westminster,  S.W.I. 

Manchester  Electricity  Committee  invite  tenders  for  supply  and  erec- 
tion of  high  and  low-pressure  steam  pipe  work,  &c.  Specifications  from 
the  secretary  of  the  electricity  department  (Mr.  F.  E.  Hughes),  and  ten- 
ders to  the  chairman  of  the  committee  by  Nov.  8. 

Tbe  Electricity  Committee  also  want  tenders  by  November  22nd 
for  supply  and  erection  of  motor-generators,  battery  boosters,  switch- 
gear,  &c.,  at  Barton  power  station.  Specifications  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

Catalogues,  Price   Lists,  &c. 

Messrs.  Crompton  &  Company,  Chelmsford,  have  issued  leaflet  No.  CI 
wbach  gives  particulars  and  prices  of  two  types,  D.B.O.  and  D.B.I., 
of  their  small  d.c.  motors.  The  leaflet  gives  a  general  specification, 
with  dimensions,  outputs,  &c.  The  company  report  a  phenomenal 
demand  for  this  type  and  size  (2,  f  and  1  h.p.)  of  machine  at  present. 
Copies  of  the  Company's  Hsts  deaUng  with  motors  of  larger  sizes,  both 
a.c.  and  d.c,  will  be  forwarded  on  request. 

The  new  catalogue  of  Messrs.  Landis  &  Gj^r,  Ltd.,  Hampton  Hill,  is  a 
neat  pubhcation  and  should  prove  useful  to  all  who  are  interested  in 
their  ELECTRICITY  meters.  Conveniently  divided  into  sections,  it  is  well 
printed  and  bound,  and  it  can  be  carried  in  the  pocket.  Section  A  is 
devoted  to  meters  for  single  and  polyphase  circuits,  and  contain  a  descrip- 
tion of  the  design  and  construction  of  the  various  standard  types  of 
■'  Elgee  "  meters,  with  particulars  of  capacities,  method  of  connection, 
diagrams,  and  other  technical  details.  In  the  next  section  d.c.  meters 
are  treated  in  a  similar  manner,  while  a  third  section  is  devoted  to  special 
tariff  and  prepayment  meters  as  well  as  m.d.  indicators,  contact  clocks, 
current  limiters  and  other  recording  instruments.  The  fourth  section  is 
on  induction-tyjje  watt-meters  for  single  and  three-phase  circuits,  and  the 
final  section  relates  to  time  switches  and  limitei-s,  remote  control  switches 
and  contact  clocks.  The  various  illustrations,  diagrams  and  technical 
data  are  very  clear  and  concise. 

The  desirability  of  efficient  lighting  in  workshops  wa.s  never 
moi-e  urgent  than  to-day,  when  the  industrial  watchwords  arc  "  Pn)- 
duction  and  Efficiency."  Good  fighting  enables  more  and  better  work 
to  be  done  in  a  given  time  ;  it  safeguards  the  health  and  eyesight  of 
workers,minimises  the  risk  of  accidents  and  cn>ates  a  checrfid  atmosphere. 
Statistics  show  that  when  inefficient  lighting  gives  jjlace  to  modem 
nu'tiiods  the  spoilages  are  reduced  by  anything  uj)  to  70  \wt  cent.  The 
development  of  the  Osram  gas-filled  lam])  and  ivcent  advances  in  illumi- 
nating engineering  prove  that  "  rule  of  thumb  "  methods  of  lighting  are 
highly  inefficient,  and  in  this  connection  it  may  be  affinued  that  any 
instailation  planned  more  than  six  years  ago  should  1h>  iy viewed  in  the 
light  of  nuxlern  knowledge.  Particular  value,  theivfoiv.  attaches  to 

the  issiu>  of  a  new  Inuvstkial  and  Street  Lumiting  Fittin(;s  and 
-VccEssoKlKS  Catalogue  (Section  F.l)  by  the  (;.E.C..  winch  is  replete 
with  illuminating  engineering  data,  illustrations,  particulars  and  jjricci 
of  fittings.  &c. 

In  the  lii-st  (Industrial  Lighting)  section  atv  found  fittings  suitable  for 
lighting  workshops,  stores  and  offices,  together  with  technical  data  and 
instructions  i-eganfing  their  installation  and  use.  The  fittuigs  include 
extensive,  intensive  and  angle-type  steel  reflectors  for  local  hghting, 
semiindiivct  ceiling  fittings  for  high  and  low  ceilings,  indirect  fittings, 
hand  lamjis.  bulkJiead  fittings.  &c.  In  the  second  (street  lighting) 
section  an-  a  large  number  of  lanterns  for  stnH>t  lighting  with  Osram 
gas-filled  lamjts,  together  with  artistic  .standards,  tir.e  switches  and 
acees.<5ories.  Of  the  lanterns  the  "City"  and  "  >',-tnipolitan  "  arc 
<leserving  of  mention;  they  are  sjK-cially  suitable  for  lighting  main 
thoixMighfa n>s,  and  both  have  been  widely  use<l  for  public  lighting.  Full 
s| ceilications  aiv  gi\en  in  the  catalogiie.  Scneral  of  the  lanterns  arc 
jiarticnlarly  suitable  for  illuminating  yanls.  sidings,  railway  stations, 
docks,  v'^c.  ;»nd  also  laiw  buildings,  such  a.s  hotels,  theatn-s.  offices.  &c. 
Information  on  lighting  pi-oblems.  a.s  well  .i.s  schemes  for  any  puriwse. 
will  l)c  workeil  out  by  the  G.E.C.  Illuminating  Engineering  Dcpartmeut 
for  the  assiatAuce  of  engineers,  contractors  and  others. 


October  29,  1920. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED 

The  follou>i»g  abstract  1'om  some  ot  the  specifications  recently  published  haue  been 
specialty  compiled  by  Masses.  Mswburn,  Ellis  &  Co.,  Chartered  Patent  Agents. 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was 
loised  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1916  Specificatioms. 
150  357  BT.H.  Co.     (G.E.  Co.)     Dynamo-electric  machines.     (17/74/16.) 
150'359  B.T.H.  Co.     (G.E.  Co.)     Electron  discharge  apparatus.     (1/8/16.) 

'  Comprises  an  apparatus  which  includes  an  electron  discharge  device  furnished 
with  electrodes  maintained  at  suitable  potentials,  such  that  the  device  has  a  negative 
resistance  characteristic  between  an  electron-emitting  cathode  and  a  co-operating 
electrode,  in  which  the  device  is  furnished  with  a  discharge  controlling  member  in 
proximity  to  the  cathode,  and  with  means  for  applying  a  variable  potential  to  the 
discharge-controlling  member. 

1918  Specifications. 

122,173  Petersen.  Method  for  transforming  the  kinetic  energy  in  gases  into  electrical 
energy  and  manner  for  utilising  the  latter  for  carrying  out  gas  reaction.  (30/12/ 18) 
(Convention  date  not  granted.) 

1919  Specifications. 

150,372  Heyes.     Electric  arc  welding.    (2/4/19.    Cognate  application,  19,366/19.) 

125,084  Blondel.  Application  of  oscillographs  and  other  galvanometers  to  radio- 
telegraphy.  (4/4/18.)  ^j  .  . 
Comprises  the  combination  of  resistance,  inductance  and  capacity  added  or  inserted 
in  the  electric  circuit,  in  which  a  vibration  galvanometer  or  oscillograph  is  connected 
for  the  purpose  of  bringing  about,  by  means  of  an  appropriate  adjustment,  the 
damping  of  electrical  oscillations  in  the  galvanometer  circuit,  and  the  electrical 
resonance  of  the  circuit  with  the  group  frequency  produced  by  the  station  trans- 
mitting the  waves,  or  with  the  beats  produced  by  the  receiving  station  itself,  the  said 
circuit  being  connected  with  a  detector  circuit,  by  inductance,  by  capacity,  or  by  a 
transformer,  and  the  galvanometer  being  mechanically  tuned  to  said  frequency. 

150,379  Gardner.     Microphones  or  electric  transmitters  for  submarine  signalling  and 
the  reception  of  subaqueous  vibrations.    (2/5/19.) 

150,394  Negromanti.     Electrically-heated  coverings.    (27/5/19.) 

150,404  Murray  &  Telephone  Mfg.  Co.  Switch  contacts  for  multiple  electric  switches. 
(28/5/19.) 

150.413  Igranic  Electric  Co.  &  Wright.    Coil-winding  machines.    (29/5/19.) 

150.414  l.RANic  Electric  Co.  &  Wright.     Coi!-windin?  machines.     (29/5/19.) 

150.415  B.T.-H.  Co.     (G.E.  Co.)    Amplification  of  electric  currents.     (29/5/19.) 
150,425  RiCARDO.     Electric  power  generating  sets.     (2/6/19.) 

150,438  Phillips  &  Ellitt  Bros.  Means  for  securing  the  permanent  magnets  of  elec- 
trical measuring  instruments  of  the  moving-coil  type.     (4/6/19.) 

150,468  B.T.-H.  Co.    (G.E.  Co.)     Electric  incandescent  lamps.    (24/6/19.) 

150,434  Calvert.     Incandescent  electric  lamps.    (2/7/19.) 

150,489  Keating.     Electric  fuses.    (4/7/19.) 

150,514  B.T.-H.  Co.     (G.E.  Co.)     Electric  heating  devices.     (5/8/19.) 

150,516  Whiddington.     Tuned  ionic  oscillator.     (9/8/19.) 

Relates  to  a  wireless  transmitting  system  comprising  an  ionic  discharge  device 
consisting  of  an  anode,  electron-emitting  cathode  and  a  third  electrode  enclosed  in  a 
partially  evacuated  envelope,  sources  of  potential  applied  to  the  electrodes  of  such 
values  that  the  device  oscillates  of  itself,  and  means  for  applying  these  oscillations  to 
associated  circuits  by  resonance  or  otherwise. 

150,523  Newey.     Electric  switches.    (18/8/19.) 

150,532  LucA.    Electric  furnaces.    (2/9/19.) 

132,788  Meyfarth.  Electromagnetic  braking  apparatus  for  electrically-propelled  rail- 
way and  tramway  vehicles.    (19/9/18.) 

150,559  Wade.    (Mills,  H.  S.)    Alternating-current  rectifiers.    (22/10/19.) 

134,540  Smeekens.     Electric  signs  and  the  like.    (18/10/16.) 

136,151  Electrolytic  Zinc  Co.    Recovery  of  zinc  by  electrolysis.    (3/12/18.) 

150,573  MoNKHousE  &  Roberts.  Electric  switching  means  for  preventing  unauthorised 
starting  of  motor  vehicles.    (26/ 11/19.) 

150,579  HiGGs.    Rotors  of  squirrel-cage  induction  motors.    (6  12  19.) 

APPLICATIONS  FOR  PATENTS. 

May  1,  1920. 
12,070  Scott-Snell  &  Anderson.     Electric  heaters. 
12,102  Taylor.    Automatic  electromagnetic  accumulator  charging  switch. 
12,111   Leitner.     Active  material  for  electric  accumulators. 
12,120  Chamberlain  &  Hookham  &  James.     Electricity  meters. 
12,135  PoLLAK.    (Maschinenbau  A.G.  Seebach.)     Electric  welding. 
12, 146  Giles.     Electric  valves. 

May  3,  1920. 
12,169  Gilbert  &  MOBLEY.     Electric  machines  for  perforatBg  designs  in  paper,  eather, 

&c. 
12,182  Etchells.    Switches. 

12,215  Blezard.    Apparatus  for  self-regulation  of  dyanmos. 
12,225  B.T.-H.Cp.    (G.E.  Co.)    Control  of  electric  discharges  through  gases.  &c. 
12,229  Hall.    Time-controlled  circuit  controllers. 
12,231   Edison  Swan  Electric  Co.     Means  for  arranging  electrodes  in  vacuum  tubes. 

12.263  PoucHAiN.     Battery  electrodes. 

12.264  PoucHAiN.    Negative  electrodes. 

May  4,  1920. 
12,275  Hards.     Electric  light  fittings. 
12,279  Efanpem  Co.  &  Williams.     Electric  lanterns. 
12,291   Automatic  Telephone  Mfg.  Co.     Telephone  systems. 
12,307  Soc.  Independante  de  Telegrafhie  Sans  Fil.     Production  of  sustained  vilra- 

tions  for  wireless  telephony,  &c.     (5, 11/19.  France.) 
2,312  Western  Electric  Co.     Telephone  systems.     (5/5/ 19,  U.S.) 
12,332  DoNNiTHORNE.     Switches,  &c. 
)2.334  Tucker,  Pcltz  &  Stamm.    Air-cooled  motors. 
12,338  Hall.     Remote-control  circuit. 

'^■^5^  Ehrmann.     Devices  for  cooling  electric  machines.     (4/4/19,  France.) 
'2.372  SoNCiNi.     Electric  crucible  ovens.     (25/4/19,  Italy.) 
loi  ^  Percival.    (De  Matteis  Boiler  System  Co.)     Electric  cooking  apparatus. 
12,402  KOLLOCK.     Electrically-operated  hammers. 

May,  5,  1920. 
12,407  Swinburne.     High-speed  telegraphy. 
12,439  Scott.     Electrically-driven  winches. 
io'l§c  l'^^^'-^-     Electro-chemical  de-rusting  and  cleaning  process. 

12.475  Siemens-Schuckertwerke.     Reversing  of  a.c.   shunt   motors.    (8/4/14,   Ger- 

many.) 

12.476  Siemens-Schuckertwerke 

(24/4/18,  Germany  ) 
12,480  Slaby.     Electric  vehicles 
lo'lfo  n  J'o  ^°-  ^  R'^lfh.     Electric  furnaces. 
ii'jti  ,?'^-'"-  ^°-    Slow-motion  devices  for  rheostats  and  controllers. 

ocSr  Cathcart.     Directing  electric  waves. 

ofSr  r'^STERN  ElectricCo.    Telephone  exchange  systems.    (17/12/16,  U.S.) 
J-,52o  Relay  Automatic  Telephone  Co.    Telephones. 

ncT,  /^  „  May  6,  1920. 

12,533  Cunningham.    Switches. 

Io'Ht  9*'«RaRd,  Railing  &  McColl.    Protective  apparatus  for  a.c.  systems. 

12,567  Allen.     Battery  electrodes. 


Methods     of     transmitting     wireless     messages. 


12,584  Anous.    Insulation  of  circuits  and  supply  of  electricity  to  circuit*. 

12.592  Manchester  &  Railing.    Tumbler  switches. 

12.593  Harris.     Recording  methods  for  electrical  sign  telegraphs. 

12,599  Hunt.    (Hepworth  C^.  &  Mackintosh.)     Method  of  driving  electric  centiifuca 

machines  having  mechanical  unloaders. 
12,616  Debauoe.     Manufacture  of  electric  wires  and  cables.    (23, 12/19.  France.) 

May  7,  1920. 
CowpER-CoLES.     Electro-deposition  of  iron  alloys. 
Whipp.     Electrical  fuses. 
Whipp.     Electrical  terminals. 

Gordelier  Amplifyingsoundisofreceivstsof  telephonic,  &c..  instruments. 
B.T.-H.  Ck).    (G.E.  Co.)     Electric  ship  propulsion. 
B.T.-H.  Co.    (G.E.  Co.)     Electric  heating  devices. 
Judge.     Means  for  transmitting  electric  current  to  electrically-driven  motor 

vehicles  • 

May  8,  1920. 
Berry.     Portable  electric  lamps. 

B.T.-H.  Co.    (G.E.  C:o.)     High-freouency  signalling  systems. 
NiEUHOLo.  Apparatus  for  rectifying  high  and  low  frequency  alternating  currents. 

(15/5/17,  Germany.) 
PoucHAiN.     Positive  electrodes. 
PoucHAiN.     Accumulators. 
Philips'  Gloeilampenfabricken.    Rectifiers  of  aternating  currents.    (2' 12/19, 

Holland.) 

May  11,  1920. 
Wilson.    Thermo-electric  apparatus. 
Miller.     Electric  heatin?  r.nd  cooking  apparatus. 
Western  ElectricCo.    Telephone  systems.    (5/6/19.  US.) 
B.T.-H.  Ckj.     (G.E.  Co.)     Producing  alternating  currents. 
Watson.    Switches,  &c. 
Callender's  Cable  &  (Jonstructigm  Co.  &  Wilso:<.    Apparatus  for  s«ti£Ct:ng 

fuses  or  links  on  electric  circuits. 
Webb.     Electro!  y=eis. 

Western  ElectricCo.    Telephone  systems.    (10/9- 19.  U.S.) 
Macporie  %  Shearing.    Thermionic  valvs  transmitting  circuits. 


12.662 
12.669 
12,670 
12.682 
12,717 
12.718 
12,751 


12,798 
12,808 
12,831 

12.833 
12  834 
12835 


12.969 
12.986 
13.039 
13.042 
13,053 
13  067 

13,070 
13.071 
13.086 


Companies'  Reports,  &c. 

The  direftor.s  of  B.vkio!  k  &  Wr'.LOX,  Lr  >.,  have  declared  an  interim 
dividend  on  the  ordinary  shares  of  l.s.  4  4-5d.  (7  per  cent.),  tax  free, 
compared  with  (i  per  cent,  last  year. 

The  profit  on  the  Associ.\ted  Fire  Alarms,  Ltd.,  for  the  year  ended 
.June  30  {after  providing  £272  for  depreciation  of  inve.stments  amounts 
to  £2,312,  compared  with  £1,014  last  year.  With  £1,529  brought  forward 
the  amount  available  is  £3,841,  the  whole  of  which  it  is  proposed  to 
carry  forward.  The  lease  of  the  company's  works  having  expired,  a 
small  factory  is  being  erected  at  Walthamstow. 

For  the  year  ended  Aug.  31  the  profits  of  Erinoid,  Ltd.,  were  £70,136, 
and  after  allowing  for  depreciation,  &c.,  the  net  profit  was  £64,162,  which 
together  with  amount  brought  forward,  makes  £65,230  available.  The 
directors  have  transferred  to  reserve  £36,(X)0,  and  they  recommend  a 
dividend  of  15  per  cent,  (making  22i  per  cent,  for  the  year,  leaving  to  be 
carried  forward  £2,668.  Supplemental  premises  at  Yate,  Gloucester- 
shire, have  been  acquired,  and  will  be  equipped  as  early  as  possible.  Tlie 
new  factory  will  enable  the  output  to  \>2  practically  doubled. 

The  report  of  the  Electric  Supply  Company  of  Victoria,  Ltd., 
for  the  year  ended  March  31,  states  that  the  lamps  connected  were 
268,544  (against  252,407  in  1919),  and  the  passcngere  ci.rried  on  the 
tramways  5,316,136  (4,898,102).  The  revenue  was  £105,053  (£101.220) 
and  expenditure  £69,712  (£67,159),  leaving  £35,341  (£34,061).  The 
credit  balance  is  £33,764,  and  with  £24.136  brought  forward  the  total  is 
£57,900.  Deducting  debenture  interest  and  services  and  a  payment  of 
£10,500  on  account  of  arreai-s  of  pi-eference  dividend  the  balance  of 
£32,604  has  been  carried  forward. 

At  the  recent  meeting  ol  Hvrst,  Xelsox&  Company.  Ltd..  the  dir.c- 
tors  reported  that  the  gross  profit  for  tise  year  ended  July  17  last,  after 
allowing  for  the  usual  deductions,  was  £103.543.  After  deducting 
£20,663  for  depreciation,  adding  £16,803  brought  in,  pro  "iding  for 
interim  dividcntl  on  increased  ordinary  capital  and  the  preference  divi- 
dend.s  in  November  and  May  next,  and  placing  £20,(XH>  to  general  reserve, 
a  divitlend  of  2s.  per  share  and  a  bonus  of  Is.  per  share  were  declared  or 
the  ordinary  shares.  Reserves  were  also  provided  for  the  interim  o-- 
dinary  dividend  and  for  equalisation  of  dividends,  leaving  £17,684  to 
be  carried  forward.  « 

The  directors'  re-port  of  Drake  &  Gokhaai,  Ltd.,  for  the  year  ended 
June  30,  states  that  after  payment  for  all  ch.arges.  including  lx>nuses 
due  to  statT.  and  making  provision  for  contingencies,  the  net  profit  is 
£23.018,  and  with  £(>.717  brought  foiwanl,  the  total  is  £29.735.  It  is 
jnoptised  to  pay  a  dividend  at  rate  of  10  i)er  cent,  for  the  year  (£12.50t>) 
and  write  down  goodwill  by  £5.(XX).  and  to  carrj-  forward  (subject  to 
deihiction  for  excess  Profits  Duty  and  Corporation  Tax)  £12.235.  Dur- 
iii'^  the  year  the  head  ottices  were  ivmoved  to  36.  Gre>svenor-gartlens. 
the  lease  of  which  has  been  pure'hased  to  1955.  and  this  investment, 
added  to  the  requirements  of  the  business  under  existing  conditions, 
necessitates  raising  additional  working  capital.  Payment  of  the  divi- 
dend declared  will  therefore^  have  to  be  deferred.  Expenditure  hasalso 
been  incurred  during  the  year  in  initiating  extensions  of  the  company's 
trading,  the  outlay  of  which  has  been  written  otf.  In  spite  of  the  dis- 
location involved  in  ivveiting  fii>m  war  to  innice  requirements,  the  turn- 
over is  again  greater  than  that  oi  the  jjivvious  year,  while  the  onlers  in 
hand  indicate  a  further  material  exiiansion  during  the  current  year. 
.Although  tiie  available  profits  on  contracts  have  In^en  ailversely  affected 
l)v  the  ovcr-iiicivasing  cost  of  labour,  it  is  anticipated  that  in  this  re- 
spect conditions  will  improve  ami  current  orders  show  better  results. 
The  directors  have  voted  £673,  bt-ing  part  of  the  extra  remuneration  to 
which  they  are  entitlefl  under  the  Articles  of  Association  towards  the 
stafi  bonus  account. 
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New  Companies. 

CHRISTY  &  PENNy,  LTD.  (170,610.) — Private  company,  reg.  Oct.  4, 
capital  £1,000  in  £1  shares,  to  carryjOn  the^business  of  manufacturers, 
merchants,  agents,  engineers,  electricians,  metal  workers,  &c.  First 
directors  are  G.  Christy  and  E.  C.  Penny.  Reg.  office,  Outer  Temple, 
222,  Strand,  W.C. 

CRAVEN  &  DISTRICT  PRIVATE  Ti  LEPHONE&  ELECTRIC  COMPANY.LTD. 
(170,536).— Private  company.  Peg.  Sept.  30.  Capital  £4,000  in  £1 
shares.  To  take  over  from  J.  Banks  and  J.  H.  Oxlcy  the  business 
carried  on  as  the  Craven  &  Dis^trict  1  livate  Telephone  &  Electric  Com- 
pany. First  irectors  aie  :  J.  Banks  and  J.  H.  Oxley.  Secretary  : 
F.   W.  Beard.     Peg.  office  :   Keighky-ioad,  Skipton,  Yorks. 

CCRRIE,  MLREDITH,  LTD.  (170,614.) — Private  company,  reg.  Oct.  4» 
capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  mechanical  and 
consulting  engineers,  manufacturers  of  and  dealers  in  lathes  and  tools, 
machinists,  electrical  or  mechanical  engineers,  &c.  Firtt  directors  are 
H.  C.  Currie  and  J.  Meredith.  Solicitor,  T.  W.  McLean,  230,  Tower- 
builidngs,  Water-street,  Loverpool. 

DOME  BATTERIES  &  ACCESSORIES,  LTD.  (170,537).— Private  company. 
Reg.  Sept.  30.  £10,000  in  5,000  ordinary  share  of  10s.  each,  and  7,500 
preferred  shares  of  £1  each.  To  take  over  the  business  of  an  automobile 
and  die  engineer,  carried  on  by  W.  J.  Berry.  Permanent  directors  are  : 
S.  B.  Harcourt  and  W.  A.  C.  IJicketts.  Reg.  office  :  12,  Hop  Exchange, 
Southr/ark-street,  S.E. 

ELECTBIC  CAR  &  ACCES&ORIES  COMPAliY,  1  TD.  (170,569).— Private 
company.  Reg.  Oct.  1.  Capital  £2,000  in  £1  shares.  To  carry  on  the 
business  of  manufacturers  of  and  dealers  in  electrical  motor  vehicles, 
trucks,  tractors  and  locomotives,  electricians,  electrical  and  mechanical 
engineers,  &c.  C  Macaskie,  24a,  Castle-town-road,  W.,  is  permanent 
governing  director  and  chairman. 

WAREHAM  ELECTRIC  SUPPLY  COJttPAKY,  LTD.  (170,858)..— Prviate 
company.  Reg.  Oct.  15.  Capital  £5,000  in  £10  shares.  To  carry  on. 
business  as  indicated  by  the  title.  First  directors  are  :  T.  Carter,  Mrs 
J.  C.  Portman,  Mrs,  E.  G.  Filliter  and  Mr.  M.  P.  B.  Portman.  Reg. 
office  :  20,  South-street,  Wareham,  Dorset. 

WELDERS.  LTD,  (170,859). — Private  company.  Reg.  Oct.  15.  Capital 
£5,000  in  £1  shaies.  To  arry  on  the  businc-is  of  welders  and  cutters  of 
metals  by  electricity  or  oxy-acetylene,  &c.  The  provisional  directors 
are  :  T.  Shipley  and  A.  Garton.  Reg.  office :  Imperial  Chambers, 
Bowlalley-lane,  Hull. 

WEL'.ING  VLhNTS,  LTD.  (170,899).— Private  company.  Reg.  Oct.  18, 
Capital  £100  in  £1  shares.  To  carry  on  the  business  of  engineers 
founders,  oxy-acetylene  and  electric  welders,  manufacturers  of  welding 
and  metal-cutting  appliances,  &c.  First  directors  are  :  T.  H.  Valentine 
and  F.  P.  Mahony.     Reg.  office  :   78,  Queen  Victoria-street,  E.C. 


Prices  ol  Metals,  Chemicals,  &c. 

TUESDAT,  Oct.  26. 

Copper —  Price  In«.  Dec. 

Bestselected per  ten  £101     0     0  —  £10     0 

Electro  Wirebars £104     0     0  —  £2     0     0 

H.C.  wire  basis per  lb.  la.     2|gd.  —  Jd^ 

Sheet „  Is.     4|d.  —  ^d. 

Phogphor-hronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis  „  Is.  7isd.  —  ^d. 

Brast  60/40— 

Rod,  basis      ,  Oe.   lOfd.  —  — 

Sheet,  basis  „  Is.  4Jd.  —  ^. 

Wire,  basis    „  Is.  33d.  —  id. 

Pig  Iron — 

Cleveland  Warrants     per  ton  £11   '  7     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG          „  £4r-     6    0  —  £5     0     0 

Lead  Pig— 

English ,  £37     6     0  £1     0     0  — 

Foreign  or  Colonial            ,.  36     2     6  £0  17     6  — 

r»n— Ingot  261    l5     0     £12  15     n  — 

Wire,  basis    perlb.  0     3     3}          IJd.  — 


2d. 


Salammoviac. — Per  cwt.  110s. -105.^. 
Sulphur  (Flowers).- Ton  £17  158. 
„       (Roil  Brimstone). — Per  ton 
£17  168. 
Sulphuric    Acid    (Pyrites,  168*). — 
Per  ton.  £9  ITs.  6d. 
iJMb&T.— Pam  line.  1b.  6d.:   plantation  1st  latex.  Is.  5d.   to  Is.  ojd.  m. 
The  niotal  prices  are  supplied  by  British  Insulated  <fe  Helsby  Cables, 
Ltd. 


(  cpptr  Sulphate.— Ver  ton  £39  lOs. 
Bortc    Actu  (Crystals). — Per    ton 

£74. 
SodiumBirfii  ^mate. —  Per  lb. Is. 
Sodium  Chlorate.— FtT  lb.  PJd. 


lb. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Elbctrician  "  are  al  8,  Bovvene  Street,  London,  E.C.^.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician  "  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment  Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  dmU 
of  publicmtion. 


Forty   Years  Ago. 

(The  Electrician,  October  30,  1880.) 

Cymnee  Colliery. — Arrangements  have  been  made  to  light  the  yard 
and  heapstead  with  the  electric  light. 

Progress.— Leicester,  Liverpool,  Nottingham  and  Over  Darwen 
have  obtained  borrowing  powers  for  the  production  and  supply  of  the 
electric  light. 

The  Electric  Light  in  Collieries.- Mr.  W.  H.  Preece,  in  a  letter  to 
The  Times,  of  October  28,  fuUy  corroborates  our  recent  remarks  (Elec- 
trician, October  2nd)  on  this  subject,  and  in  fact,  adduces  the  same 
reasons  as  we  did  against  the  use  of  electricity  in  fierj'  mines. 

Professor  Graham  Bell. — La  Nature,  speaking  of  an  interview 
one  of  its  contributors  has  had  with  the  illustrious  inventor,  is  warm 
in  its  praise  of  his  conscientious  and  indefatigable  industry.  The  amoimt 
of  calculation  and  painstaking  labour  bestowed  upon  the  photophone, 
the  written  evidence  of  which  was  inspected  bj'  the  interviewer,  is, 
says  La  Nature,  quite  astounding. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics. "^Subsidies,  Air  Mails  and  the  Territorial  Air  Force  *» 
"  A  Comparison  of  the.  Flying}  Qualities  of  Single  and  Twin-engined 
Aeroplanes,"  by  Squadron-Leader  R.  M.  Hill,  A.F.A.S. 

"  The  Cabinet  Maker."' — "High  Wycombe  as  a  Cabinet-Making  Centre  : 
Photos  from  the  Air  "  ;  "  State  of  Hardwood  Timber  Market  "  ;  and 
"  Progress  of  the  Design  and  Industries  Association." 

"  The  Chemical  Age." — "  Colloid  Chemistrj'  and  Industry  :  Special 
Reports  of  the  London  Conference  "  ;  "A  Review  of  Canada's  Growing 
Chemical  Industrj'." 

"  Farm  and  Home." — Report  of  London  Dairy  Show  ;  "  Managing 
the  Breeding  Sow,"  by  E.  W.  Lloyd  ;  and  The  Dairy  Shorthorn  Asso- 
ciation. 

"  The  Fruit-Grower." — (Exhibition  Number)  :  Eastern  Counties  Show 
at  Wisbech  (illustrated) ;  "  Silver  Leaf  Disease  of  Plums  "  ;  "  Research 
in  the  Industry.'^ 

"  Gardening  Illustrated." — "  Late  Root  Action  and  Bud  Formation  "  ; 
"Rose  Joanna  Bridge  (illustrated)"    and    "Mixed  Borders." 

"  The  Gas  World." — "  The  Industrial  Application  of  Gas — Discussion 
at  the  Annual  Meeting  of  the  British  Commercial  Gas  Association  "  ; 
**  The  Work  of  the  National  Gas  Council  "  ;  "  The  Market  for  Sulphate 
of  Ammonia." 

"  Hardware  Trade  Journal." — "  Electric  Lighting  of  Shop  Windows, 
III  "  ;  "  Labour  Saving  in  the  Foundrj%"  bj-  Joseph  Horner  (concluded) ; 
and  "  Is  the  Craft  of  the  Silversmith  deteriorating  ?  " 

"  Ways  and  Means." — "  The  Situation  :  The  Way  Out,"  by  Sir 
George  Paish  ;  "  The  German  Works  Council  Act,  1920,"  by  William 
Wallace  ;  and  "  The  Future  of  Overseas  Air  Lines,"  by  Major  P.  L. 
Holmes. 


Arrangements  for  the  Week. 

FRIDAY.    OCTOBER    29th    (to  day). 
Nokth-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
6.15  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road,    Newcastle-on-TjTie.     Annual    General    Meeting.     Presi- 
dential Address  by  Mr.  A.  E.  Doxford. 

West  of  Scotland  Iron  and  Steel  Institute. 
7  p.m.     At   the   Royal   Technical   College,    Glasgow.     Presidential 
Address  by  Mr.  A.  Gray. 

Institution  of  Mechanical  Engineers. 
7  p.m.     At  Storey's  Gate,  London,  S.W.     Informal  Meeting. 
MONDAY,    NOVEMBER    1st. 

Institution  of  Electrical  Engineers.  LivERrooL  Sub-Centre  of  thf 
North  Western  Centre. 
7  p.m.     At   the    Univei-sity.    Liverjwol.     Address    by    Mr.    LI.    B. 
Atkinson  and  Chairman's  Address  by  Mr.  H.  Dickinson. 
TUESDAY,    NOVEMBER    2nd. 

In.stiti  tion  of  Electrical  Engineers,  Soith  Midland  Centre,    . 
Students'  Section. 
7.30  p.m.     At  the  University.  Edmund-street .  Birmingham.     Paper 
on  "  Electrical  Systems  and  Apparatus  Used  on  Motor  Cars," 
by  Mr.  H.  B.  Stanton. 

Newcomer  Society. 
5.30  p.m.     At  the  Patent  Office  library.   Southampton-buildings, 
Chancery -lane,  W.C.     Pajxr  on  "  The  Literature  of  Historical 
Engineering."  by  Mr.  E.  W.  Hultne. 

Institution  of  Mkchamcal  Engineers. 
a  }>.m.     At  Storey's  Gate.  London.  S.W.     Thomas  Hawksley  Lec- 
ture  on    "  Limit    Gauging,"    bv   Sir   Richard   T.    Glazebrook, 
K.C.B..  F.R.S. 

Junior  Institution  ok  Engineers. 
\  p.m.     At  Cnxton  Hall,  Westminster,  Ixindon,  S.W.     Leetnrette 
on  "  Some  Further  Locomotive  History,"  bj'  Mr.  E.  Hooper. 
FRIDAY,    NOVEMBER   5th. 

iNSTrriTiON  OF  CI^^L  Engineers. 
■'>.30  p.m.     At    Gn>at    George-street.    Ixir.don,    S.W.     Presidential 
Address  by  Jlr.  J.  A.  Brodie. 

The  ENorNF.ER.s"  Club. 
7.15  p.m.     At  Albert -square,  Manchester.     Address  on  Engineering 
and  Industry  in  South  Africa,  opened  by  air.  A.  E.  Snape. 
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Notes. 

♦ 

Electrically  Driven   Rolling   Mills. 

Wo  have  been  told  that  one  of  the  most  useful  features  of 
our  annual  "  Iron  and  Steel  "  issue  are  the  tables  giving 
particulars  of  electrically  operated  rolling  mills  now  installed 
in  this  country.  It  has  been  suggested,  in  fact,  that  the 
list  should  be  extended  to  include  the  electrically  driven  rolling 
mills  of  the  world.  This  course  was,  however,  adopted  in  the 
first  "  Iron  and  Steel  "  issue,  which,  it  will  be  remembered, 
was  published  in  1912,  but  it  has  many  disadvantages.  The 
information  is  hard  to  collect,  suffers  from  being  out  of  date, 
and  is  generally  incomplete.  The  unwary  and  casual  take  it 
as  a  complete  state  of  the  case,  which  it  never  can  be,  and 
suffer  the  usual  fate  of  those  who  walk  amid  pitfalls  with  their 
eyes  shut.  Later  on  they  blame  the  editor.  Nevertheless, 
we  have  gone  so  far  as  to  attempt  to  give  as  complete 
information  as  possible  in  this  issue  of  the  present  state  of  the 
electrically  driven  rolling  mills  in  this  country,  and  the  tables 
also  contain  a  certain  number  of  foreign  mills.  They  speak  for 
themselves  and  carry  their  usefulness  on  their  faces.  But  they 
require  one  comment.  They  are  incomplete.  Certain  manu- 
facturers of  this  class  of  equipment  have  not  seen  their  -way 
to  supply  us  with  the  information  we  require.  We  hope  they 
will  have  changed  their  minds  on  this  point  by  next  year, 
when  we  shall  hope  to  make  an  even  nearer  approach  to  real 
completeness.     Until  then  the  unwary  are  warned. 


installed  with  a  view  to  the  best  financial  or  metallurgical  results 
being  obtained.  This  policy  is  reflected  in  the  abandonment, 
temporary,  we  hope,  of  certain  plants  and  a  reconstruc- 
tion of  certain  others  on  lines  which  experience  has  shown  to 
give  improved  results.  For  the  time  being,  then,  it  is 
expedient  that  the  furnace  tables  should  remain  over.  Some 
useful  information  on  the  subject  may,  however,  be  derived 
from  a  Paper  read  before  the  Institution  of  Electrical 
Engineers  some  18  months  ago,  in  which  Mr.  R.  G.  Merger 
stated  that  the  number  of  electric  furnaces  installed  in  this 
country  at  that  time  was  117,  while  an  article  which  we  publish 
by  Mr.  W.  S.  Gifford  in  our  present  issue  brings  matters  up 
to  date.  In  spite  of  the  causes  mentioned  above,  the  number 
of  furnaces  installed  has  increased  somewhat  and  is  now 
probably  about  150,  the  furnaces  being  of  various  sizes, 
types  and  makes.  There  is  ther«^fore  no  need  for  pessimism 
about  the  future.  For  certain  operations  in  iron  and  steel 
manufacture  the  electric  furnace  has  proved  itself  and  will 
continue  to  receive  an  ever-increasing  application  as  its 
advantages  become  known  and  as  we  obtain  more  experience 
of  its  actual  working. 


The   Present  Position  of  the  Electric  Furnance. 

Stung  to  emulation  by  the  success  of  these  rolling-mill 
tables,  we  this  year  made  attempts  to  provide  similar 
information  regarding  the  present  position  of  the  electric 
furnace  in  this  country.  But  we  were  met  by  an  unexpected 
difficulty.  It  appears  that  the  electric  furnace,  like  the 
presum])tuous  child,  is  suffering  from  growing  too  fast.  Its 
development  received  an  over-stimulation  during  the  war 
when,  a,s  we  know  to  our  cost,  money  was  spent  like  water 
and  things  were  done  that  were  neither  economical  nor 
expedient.  This  is  not  to  say  that  the  electric  furnace  is 
neither  economical  nor  expedient,   but   it   was   not   always 


Electro-Deposited  Iron. 

The  article  by  Mr.  W.  E.  Hughes  on  "  The  Industrial 
Future  of  Electro-Deposited  Iron,"  which  we  publish  on  another 
page  of  this  issue,  gives  an  interesting  story  of  the  neglect, 
failure  and  ultimate  success  of  a  most  important  theoretical 
investigation  with  a  wide  practical  appliLation.  The  neglect 
occurred  mainly  in  the  British  Isles,  where,  as  so  often  happens, 
the  work  of  pioneers  was  taken  advantage  of  by  everyone  but 
their  own  countrymen.  The  failure  was  that  usual  in  the 
history  of  scientific  endeavour.  Success  came  during  the  war, 
when,  as  Mr.  Hughes  acidly  remarks,  even  Government 
departments  were  forced  to  economise  in  the  expenditure  of 
iron  and  steel.  To  those  same  Government  departments, 
however,  is  due  the  credit  of  setting  certain  investigations  in 
progress  again,  and  in  spite  of  those  idiosyncrasies  insepar- 
able from  bureaucracy,  of  making  it  possible  to  arrive  at  a 
satisfactory  solution  of  some  of  the  outstanding  problems 
relating  to  the  electro-deposition  of  iron.  We  are  glad  to  see 
that  with  the  coming  of  peace  the  work  has  not  been 
dropped,  an4  that    the    importarce    of    the    proper    imder- 
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standing  of  this  subject  (an  importance  that  can  hardly 
be  overstressed)  is  being  recognised  by  the  promotion  of  re- 
searches in  various  centres,  and  by  a  livening  up  of  those 
discussions  from  which  so  many  useful  results  proceed. 


The  Importance  of  Colloids. 

The  subject  of  colloids  is  one  that  is  attracting  attention  to 
an  increasing  extent.  Historically  the  subject  is  not  new,  for 
in  1861  Graham  drew  a  distinction  between  crystalloids  and 
colloids  on  the  lines  that  the  former  have  the  property  of  com- 
paratively raj)id  dil'iusion  through  membranes  whereas  the 
latter  have  not  this  easy  mobility.  For  a  good  many  years 
this  classification  remained  little  more  than  a  statement  in 
chemistry,  but  more  recently  it  has  received  the  attention  of 
both  chemists  and  physicists,  and  work  upon  colloids  has  now 
indeed  become  a  branch  of  physical  chemistry  with  a  large 
bibliography.  This  is  not  surprising  when  we  consider  that 
frames  of  all  living  beings  are  made  up  of  colloids  ;  that  our 
food,  articles  of  clothing  and  building  materials  are  mostly 
colloids  ;  and  that  such  important  substances  as  glue,  starch, 
wood,  cement,  clay  and  rubber  are  also  colloidal.  For  the 
physicist  the  subject  is  attractive  because  it  forms  a  bridge 
between  molecular  systems,  the  details  of  which  we  cannot 
see  (in  other  words,  crystalloids),  and  matter  in  suspension,  in 
which  the  particles  are  quite  large.  The  transition  from  one 
extreme  to  the  other  can  be  taken  by  innumerable  steps,  and 
thus  the  properties  of  colloids  vary  until  in  the  finest  state  of 
sub-division  the  particles  become  no  longer  visible  by  the 
ultra-microscope,  and  we  approach  the  molecule  itself. 


An  Interesting  Joint   Meeting. 

That  the  subject  is  of  more  than  usual  interest  and  importance 
was  amply  shown  at  the  joint  meeting  of  the  Faraday  Society 
and  the  Physical  Society  on  Monday  of  last  week.  This 
meeting  started  at  2.30  ]).in.,  and  continued  with  intervals  for 
tea  and  dinner  till  the  evening.  Moreover,  the  theatre  of  the 
Institution  of  Mechanical  Engineers  provided  no  more  than 
sufficient  room  for  the  audience,  and  the  subject  even  received 
mention  in  the  evening  pa])ers,  all  of  which  may  be  taken  as 
iiinple  evidence  of  enthusiasm,  though  the  discussion  indicated 
a  certain  degree  of  hesitation,  as  tliougli  the  speakers  ])ref erred 
not  to  pledge  themselves  too  readily  to  any  partii-ular  view. 
The  meeting  was  opened  with  an  excellent  summary  of  the 
present  position  by  Prof.  T.  Svedberg,  of  Upsala,  a  well- 
known  worker  in  colloidal  chemistry,  and  this  was  followed  by 
a  series  of  Pa|)ers  by  various  authors  ranging  over  the  whole 
subj(H;t.  The  l)ran(li  wlii(  h  appeals  more  particularly  to  the 
engineer  is  that  dealing  with  solid  i-articles  in  suspension  in  a 
medium.  Acheson's  lubricant,  consisting  of  particles  of 
graphite  suspended  in  water,  is  a  case  in  j)oint.  Emulsions  are 
exemplified  in  the  unwelcome  contannnation  of  condensate  by 
oil  in  the  running  of  condensing  steam  ])lant.  lint  more 
attention  has  been  focussed  recently  on  cataphoresis,  or  the 
migration  of  colloidal  ])articles  towards  an  electrode  under  the 
influence  of  a  jiotential  gradient.  The  value  of  this  phenomenon 
has  been  s(>en  in  the  inirirication  of  day,  a-nl  it  is  pr(>l)alile  that 
fiirther  inv(>st igation  will  lead  to  many  oiher  useful  a|>plicft- 
tions  of  this  coniparjitivcly  new  briincli  of  fleet vo-rhemistry 
luvoiuing  ]>ossil>le. 

Rate   Relief  for   Trading    Departments, 

For  many  yeiivs  we  have  questioned  the  wisdom  of  those 
municipal  autliorities  wlio  have  devoted  the  annual  surplu.ses 
of  their  electricity  supply  and  tramway  departments  to  the 
relief  of  the  local  rates.  Local  'tuthoritiea  who  control  elec- 
tricity supply,  tramway  or  similar  public  tindertakings  of 
general  utility  io  the  public  should  fust  of  all  provide  a  gootl 


service  and  then  direct  their  energies  towards  providing  a 
cheap  cne,  in  order  that  as  many  of  the  public  as  possible  may 
benefit  from  the  expenditure  of  the  capital  which  is  raised 
upon  the  credit  of  the  rates.  A  corollary  to  this  is  that  they 
should  encourage  financial  stability  by  building  up  adequate 
reserve  funds  and  effecting  maintenance  and  renewal  work 
as  far  as  possible  out  of  revenue.  We  are  induced  to  reiterate 
these  observations  by  the  discussion  which  took  place  at  last 
week's  meeting  of  Manchester  Corporation  on  the  subject  of 
rate  relief  by  its  trading  departments. 

The   Disposal  of  Surpluses. 

For  many  years  the  tramways,  electricity  and  gas  depart- 
ments of  the  Manchester  Corporation  have  been  obliged  to  con- 
tribute large  sums  towards  the  relief  of  the  rates,  and  last  year 
the  contribution  amounted  to  no  less  than  £216,000,  a  sum 
equal  to  a  rate  of  about  lid.  in  the  pound.  The  basis  of  the 
contribution  has  varied  from  time  to  time,  but  in  recent  years 
it  has  been  a  small  percentage  of  the  capital  invested  in  the 
respective  undertakings.  This  method,  which  at  least  has  the 
merit  of  providing  a  definite  ascertamed  sum  with  certainty, 
and  thus  allowing  the  undertaking  to  know  where  they  stand, 
has  had  many  critics,  and  various  committees  of  the  Corporation 
have  considered  and  reported  upon  the  .subject.  But  owing  to 
a  divergence  of  views  a  special  committee  has  recently  been 
charged  with  the  task  of  making  a  full  investigation.  We 
are  pleased  to  see  that  this  committee  recommends  that  the 
present  system  of  contributions  in  aid  of  the  rates  should  be 
discontinued  ;  that  the  charges  for  electricity,  gas  and  tram- 
way fares  should  be  so  arranged  that  the  departments  will  be 
self-supporting,  and  that  any  surplus  at  the  end  of  the  year 
that  is  not  required  should  be  carried  to  the  credit  of  the  City 
rate.  These  recommendations  have  been  adopted  by  the 
Corporation.  In  this  they  are  only  following  the  lead  of  the 
Departmental  Committee  on  Smoke  and  Noxious  Vapour 
Abatement,  appointed  by  the  Local  Government  Board  in  1914. 
who  pointed  out  that  smoke  abatement  was  assisted  by  the 
employment  of  electricity  and  gas,  and  that  to  keep  up  the 
prices  of  these  commodities  in  order  that  the  rates  might  be 
subsidised  was  preventing  that  desirable  end  being  attained. 


The   Drawbacks  of  Rate   Relief. 

TiiEHE  will,  therefore,  be  agreement  with  the  proposal  that 
trading  departments  should  be  independent  and  self-supiKtrt- 
ing,  but  we  question  the  wisdom  of  devoting  any  surplus 
they  may  obtain  to  the  relief  of  the  rates.  For  by  fixing  the 
tariff  sufficiently  high  the  departments  under  such  circum- 
stances would  be  able  to  ])rovide  their  Finance  Committees 
with  the  same  amount  of  money  that  they  are  now  j)ayinp. 
It  is  simply  a  change  of  method,  not  of  principle.  Owing 
to  increased  wages  and  the  higher  price  of  coal  the  charges 
for  electrieity  and  tramway  fares  have  had  to  be  increased 
very  considerably  over  the  ])re-war  figures,  and  we  think  it 
would  be  much  better  for  both  local  authorities  and  the 
public  to  devote — at  all  events  for  some  years  to  come— any 
surplus,  after  providing  for  depreciation,  obsolescence  and 
contingencies,  to  the  reduction  of  the.se  charges,  and  so  assist 
in  increasing  the  number  of  consumers  of  electricity.  The 
more  general  the  use  of  electricity  becomes  the  l>etter  for 
everybody — the  consumer,  the  general  public  in  the  area  of 
sup]>ly  and  the  nation  as  a  whole — for  it  would  be  idle  to 
jiretend  that  the  ])resent  unavoidably  high  tariffs  are  an>'thing 
but  a  great  hindrance  to  that  genera!  use  of  electricity  for 
power,  lighting  and  domestic  u.ses  which  is  so  essential  for 
progre.ss.  We  therefore  hope  that  no  surplus  on  electricity 
supply,  tramway  or  other  municipal  .service  will  be  devoted 
to  anything  but  the  cheajxMiing  of  these  services.     Perhaps 
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the  Electricity  (.'oinini.ssioners,  who  liave  lately  been  devoting 
a  great  deal  of  attention  to  the  proper  periods  to  be  allowed 
for  the  repayment  of  loans  for  plant,  &e.,  niigiit  investigate 
the  Hul>ject  and  lay  down  sonie  gfuieral  principles  for  our 
guidance.  The  subject  will  be  more  complicated  when  the 
Joint  Electricity  authorities  are  in  being,  for  the  duty  of  pro- 
viding a  "  cheap  and  abundant  supply  of  electricity  "  which 
is  cast  upon  these  authorities  by  the  pjlectricity  Supply  Act 
is  inconsistent  with  the  relief  of  rates,  and  for  our  own  part, 
we  should  like  to  see  even  the  principle,  hallowed  though  it 
be  bv  custom,  abolished. 


The  Economics  of  Blast   Furnaces. 

TuK  (lays  are  now  long  ])ast  when  iron  and  steel  masters 
could  watch  with  any  complacency  the  residual  gas  from  the 
blast  furnaces  being  blown  into  the  atmosphere  as  a  waste 
product ;  and  it  is  even  some  years  ago  since  successful 
attempts  were  made  to  use  these  gases  either  directly  in  an 
internal  combustion  engine  or  indirectly  as  a  means  of  raising 
^team.  Development  in  the  first  of  these  classes  of  employ- 
ment has  been  more  rapid  on  the  Continent  than  in  this 
country,  and  it  is  not,  therefore,  surprising  that  the  usual 
charges  of  conservatism  and  lack  of  progressiveness  have  been 
levelled  at  those  responsible  in  Great  Britain.  Nevertheless, 
there  is  something  to  be  said  for  the  attitude  that  has  been 
taken  up.  For  even  if  we  accept  Mr.  Walter  Crooke's 
opinion  that  the  cloud  under  which  the  gas  engine  still  rests 
emanated  in  the  first  place  from  Johannesburg,  it  will  be 
agreed  that  the  employment  of  this  form  of  prime  mover  in 
iron  and  steel  works  is  hedged  about  with  disadvantages 
sufficiently  great  to  make  the  bravest  pause. 


The   Problem  of  the  Internal  Combustion  Engine. 

FoK  blast  furnace  gas  cannot  be  directly  used  in  the 
cylinders  of  an  internal  combustion  engine.  It  must  be 
cleaned  first,  and,  as  Mr.  H.  J.  Bush  shows  on  another  page 
of  this  issue,  this  cleaning  has  not  been  unattended  by 
considerable  difficulty.  And  while  the  gas  engine  admittedly 
has  a  higher  efficiency  than  the  steam  engine,  yet  its  overload 
capacity  is  small,  a  point  which  is  not  without  its  importance 
when  it  is  used  for  the  purposes  we  are  considering.  We 
hesitate  to  advance  any  arguments  regarding  relative  reliability 
and  cost  as  to  some  extent  they  have  been  answered  in  advance 
by  Mr.  Walter  Crooke,  but  the  iron  and  steel  master  has 
obviously  to  consider  carefully  such  matters.  It  should  be 
added  that  we  are  now  only  dealing  with  the  gas  engine  as  a 
generator  of  electrical  energy  (even  most  gas  engineers  onlv 
recommend  it  for  that  purpose),  for,  as  an  actual  driving  agent, 
the  superiority  of  the  electric  motor  to  any  other  form  of 
machine  is  unquestioned.  We,  therefore,  for  the  moment  seem 
to  be  rather  travelling  in  a  circle.  Yet  the  proper  utilisation 
of  the  blast  furnace  gases  is  of  supreme  importance,  and  the 
employment  of  such  an  engine  as  the  Still  engine, w  hich  combines 
many  of  the  advantages  of  both  the  steam  and  the  internal 
combustion  engine,  would  seem  to  give  the  sort  of  solution 
that  is  required  without  the  difficulties  that  attend  many 
of  the  methods  now  employed.  At  any  rate,  it  would  be 
worth  a  trial.  For  its  etficictuy  is  as  high  as  47  ])er  cent.. 
and  it  is  probably  more  immune  from  breakdown  and  high 
maintenance  costs  than  some  of  its  forebi'ars.  Or  must  we 
wait  for  Dr.  Ferranti's  dream  of  the  o-as  turbine  to  bo  realised  ? 


The  Organisation  of  Engineers. 

We  all  hope  that,  in  the  words  of  tlie  famous  politician, 
the  Great  War  was  the  war  which  will  end  all  wars.  But 
presuming  that  it  does  not  achieve  that  desirable  purpose  the 
question  arises,  are  we  as  engineers  any  better  organised  to 


meet  the  df  niands  of  the  next  war  than  we  were  thcMw;  of  the 
last  '.  In  1914  ue  were  not  organised  at  all.  As  a  body 
young  engineers  had  no  military  training,  and  even  those 
individuals  among  them  who  were  mernbf?rs  of  the  Terri- 
torial Force  or  Special  Reserve  as  often  a.s  not  b«?longe<i  to 
artillery  or  infantry  units,  where  their  engineering  training 
could  not  easily  be  applied  to  military  purpose*".  This  free- 
dom of  choice  in  enlistment  wa.s  allowed  to  continue  even  after 
war  had  begun,  with  the  re.sult  that  throughout  the  period  of 
hostilities  we  suffered  from  an  entirely  unnece.s.^ary  drain 
on  our  engineering  re.sources.  Whatever  the  future  then 
may  bring  we  are  glad  to  see  that  Capt.  Riall  Saxkey,  in 
his  recent  presidential  address  to  the  In.stitution  of  Mechanical 
Engineers,  expressed  the  view  that  with  the  reorgani-sation 
of  the  Territorial  Force  should  go  some  scheme  for  obtaining 
the  services  of  young  engineers  in  engineering  unit.s.  Even 
if  we  cannot  go  quite  so  far  as  to  introduce  a  species  of  con- 
scription there  would  bs  little  objection  to  the  com- 
pilation and  keeping  up  a  register  of  those  who  would  be 
willing  to  serve  in  case  of  emergency  even  if  they  had  not  the 
time  or  inclination  to  undergo  any  training  in  peace.  In  time 
of  war  these  men  would  be  useful,  as  a  great  deal  of  engin- 
eering work  then  performed  requires  little  military  training, 
but  high  engineering  qualifications.  The  reverse  is.  of  course, 
often  true,  but  with  that  we  are  not  concerned  at  the  moment. 
It  is  certainly  important  that  some  arrangement  of  this  kind 
should  be  organised  without  delay,  and  it  is  a  matter  in  which 
the  three  great  institutions  might  well  take  joint  action. 
and  bring  combined  pressure  to  bear  on  the  appropriate 
authorities. 


Tramway  Troubles. 

The  increase  in  wages  granted  by  the  National  Joint 
Industrial  Council  to  the  workers  in  the  tramway  industry 
a  few  months  ago  has  not  brought  the  hoped-for  peace  in  its 
train,  and  there  is  at  present  under  consideration  an  application 
for  a  further  increase  of  VI*.  per  week  for  adults  and  6s.  per 
week  for  employees  under  18  years  of  age.  As  we  }K>inted 
out  at  the  time,  the  last  increase  meant  a  heavy  burden  on 
the  already  slender  resources  of  many  tramway  undertakings, 
and  we  are  not  therefore  surprised  to  learn  that  the  present 
demand  has  been  met  \\'  a  definite  nou  poss minis  from  the 
privately-owned  undertakings  and  by  the  withdrawal  of  their 
representatives  from  the  wages  negotiations.  We  are  glad, 
however,  to  learn  that  there  has  not  been  (as  has  been  stated) 
anv  withdrawal  from  the  ^\'hitley  Council  itself  :  that  wotild 
be  deplorable  in  every  way.  We  think  that  in  pres.>iing  further 
claims  at  this  juncture  the  employees'  representatives  are 
most  unwise.  The  present  financial  condition  of  nearly  all 
the  privately-owned  tramway  undertakings  is  poor  and  any 
imjjrovement  derivable  from  the  operation  of  the  Tramways 
(Temi)orarv  Increase  of  Charges)  Act  1920  has  not  yot  become 
apparent.  V  still  further  increase  in  fares  would  W  ju.stly 
resiMited  by  the  j)ublic,  which  resentment  would  probably  be 
shown  by  a  falling-ofli  in  the  use  of  the  tramways,  and  a 
consequent  loss  in  revenue.  The  equipment  would  then  be- 
come more  and  more  in  need  of  repair  at  a  greater  and  greater 
cost,  unemployment  would  increase,  ami  gradually  the  s\-s- 
tem  would  fall  derelict.  Surely  this  is  hardly  what  the  United 
Vehicle  Workers  want.  They  will  probably  reply  that  numi- 
cipalisation  is  the  solution,  but  we  rather  doubt  whether  local 
authorities  are  going  to  find  it  so  easy  in  future  to  raise  money 
to  support  tottering  commercial  enterprises. 


Telephone  Charges. 

The  Post  Office  Telephone  Department  is  rapidly  acquiring 
an  unenviablt^  reputation  from  the  extortionate  nature  of  its 
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demands.  Two  or  three  instances  of  the  ingenuity  of  the 
officials  of  the  Department  in  manufacturing  financial  claims 
in  relation  to  telephone  services  has  been  given  by  corres- 
pondents in  "  The  Times  "  during  the  past  few  days.  It  appears 
that  when  private  firms  are  converted  into  limited  liability 
companies  or  when  a  change  takes  place  in  the  title  of  a 
company  the  Department  wishes  to  treat  demands  for  the 
transfer  of  the  telephone  number  and  for  the  preparation  of 
the  new  agreement,  which  under  the  circumstances  is  legally 
necessary,  as  a  case  of  a  "  new  telephone  "  service  and  makes 
a  corresponding  charge  amounting  to  several  guineas.  Even 
when  no  additional  instrument  is  required  and  no  work  is 
necessary,  except  the  registration  of  the  transfer  and  the 
execution  of  a  new  agreement,  this  still  holds  good.  This  atti- 
tude might  be  understood  in  the  case  of  an  Old  Bailey  lawyer, 
but  it  reflects  no  credit  upon  a  great  public  Department  like 
the  Post  Ofi&ce.    It  is  bureaucracy  in  excelsis,  and  that  is  saying 

something. 

>  — 

The   "Homeless"   Institution. 

The  opening  meeting  of  a  new  session  of  the  Institution  of 
Electrical  Engineers  takes  place  next  week,  and  questions 
are  not  unnaturally  being  asked  as  to  how  much  longer  mem- 
bers must  remain  homeless.  The  resentment  of  the  ques- 
tioners is  not  lessened  by  the  generous  hospitality  of  the 
Institution  of  Civil  Engineers  (much  as  this  is  appreciated,  as 
we  should  have  been  in  Queer  Street  without  them),  nor  by  the 
just  suspicion  that  the  Office  of  Works  has  been  unnecessarily 
dilatory  in  vacating  the  premises.  We  are  therefore  glad  to 
see  an  inspired  announcement  in  Monday's  "  Times  "  to  the 
effect  that  the  building  on  the  Victoria  Embankment  is  to  be 
restored  to  the  Institution  at  an  early  date.  We  hope 
that  this  will  be  the  case.  But  even  then  the  amount  of 
repair  work  and  cleaning  that  will  be  necessary  will  render  it 
improbable  that  it  could  be  used  for  meetings  during  the  coming 
session,  though  it  might  be  possible  to  employ  it  in  the  early  sum- 
mer for  a  re-union  which  would  take  the  place  of  the  usual  con- 
versazione.    We  advance  the  suggestion  for  what  it  is  worth. 


The  Institution  and  Finance. 

Another  and  more  urgent  matter  for  the  Institution,  both 
as  a  corporate  body  and  as  individuals,  is  that  of  finance. 
The  possession  or  non-possession  of  the  building  rather  com- 
plicates than  solves  this.  It  is  hardly  necessary  to  say  that 
'expenses  have  increased,  that  the  purchasing  power  of  the 
income  has  decreased,  and  that  if  members  are  to  receive  their 
present  facilities  and  more,  if  those  facilities  are  to  be  de- 
veloped in  the  way  we  hope  they  will  be,  members  must  be 
prepared  to  pay  higher  subscriptions  for  the  privileges  they 
enjoy.  This  important  question  is  to  be  discussed  at  a  special 
general  meeting  which  will  be  held  on  December  2nd  and  of 
which  full  details  will  shortly  be  in  the  hands  of  those  con- 
cerned. Without  wishing  to  prejudice  the  issue  we  may 
say  that  the  Institution  of  Mechanical  Engineers  have 
already  raised  their  subscriptions,  that  the  Institution  of 
Civil  EngiTieers  are  about  to  follow  suit,  and  that,  though  it 
may  be  thought  undesirable  to  follow  th.-ir  example,  the 
arguments  in  favour  of  such  a  course  j^re  both  weighty  and 
almost  unanswerable.  To  starve  what  is  the  largest  and,  we 
may  add,  the  most  progressive  of  the  engineering  Institxitions 
would,  to  say  the  least  of  it,  bo  bad  jHilicv. 


Patents  and  Designs  Act,  of  1919,  amended  Section  18  of  the 
Patents  Act  of  1907,  and  by  Sub-section  6  of  the  section  in 
question  a  patentee  who  suffered  loss  or  damage  owing  to  the 
war  was  given  the  right  to  ajjply,  by  originating  summons, 
to  the  Court  for  an  extension  of  the  period  of  the  patent.  As 
already  announced  in  these  columns,  an  aj^plication  was 
recently  made  to  extend  two  of  Davidson's  patents  granted 
in  1911  and  1915,  but  Mr.  Justice  Sargant  dismissed  the 
summons,  and  held  that  the  apphcation  was  premature,  as 
there  Avas  prima  facie  ground  for  concluding  that  no  change 
had  been  made  in  the  practice  of  appl}ing  for  an  extension 
shortly  before  the  expiration  of  the  patent.  The  patentee 
appealed,  but  the  Court  of  Appeal  have  now  held,  with  regret, 
that  the  Act  gives  no  right  of  appeal.  The  usual  procedure 
is  to  apply  by  petition  for  a  prolongation  under  Section  18 
of  the  1907  Act;,  but  Section  7  (6)  of  the  1919  Act  pro\ided 
that  an  application  could  be  made  by  an  originating  summons 
instead  of  a  petition,  and,  when  so  made,  the  Court  could 
only  consider  the  circumstances  of  loss  or  damage  suffered 
by  the  patentee.  But,  as  a  result  of  the  "  Schedule  of  Minor 
Amendments  "  made  by  Section  20  of  the  Act  to  Section  92 
of  the  1907  Act,  an  appeal  will  not  lie  from  any  decision  of  a 
Judge  except  in  the  case  of  an  order  revoking  or  confirming 
the  revocation  of  a  patent.  The  Master  of  the  Rolls,  in 
giving  the  decision  of  the  Court,  said  the  matter  was  of  great 
importance,  and  it  was  to  be  regretted  that  there  could  be  no 
appeal  from  Mr.  Justice  Sargant's  judgment.  It  was 
clear  that  any  decision  of  a  Judge  in  a  patent  case  except  in 
the  case  of  an  order  revoking  or  confirming  the  revocation  of 
a  patent  was  not  subject  to  appeal.  This  is  distinctly 
unfortunate  for  those  patentees  who  were  prevented  from 
exploiting  their  inventions  during  the  period  of  the  war. 
The  Patents  Act  of  1919  is  a  good  example  of  the  evils  of 
hasty,  ill-considered  and  ineffective  legislation.  It  is  clear 
that,  in  this  particular  instance,  it  is  contrary  to  the  inten- 
tions of  the  Legislature,  and  a  remedy  can  only  be  provided 
by  a  new  Act. 


Ri£fht  of  Appeal  Under  the  Patents  Act. 

A  decision  of  sonic  imjiortance  to  patentees  has  been  given 
by  the  Court  of  Appeal  (>n  the  question  of  the  right  of  appeal 
from  decisions  on  applications  for  an  extension  of  the  period 
of  patents.     It  will  be  remembered  that   Section  7  of  the 


Writ  Sarcastic  ! 

In  commenting  on  the  award  of  a  contract  to  the  A. E.G. 
by  the  Partington  Iron  &  Steel  Company,  of  Irlam,  near 
Manchester,  last  week,-  we  overlooked  the  fact  that  the  com- 
position of  the  directorate  of  the  company  in  question  might 
be  an  iin])ortant  factor  in  determining  its  course  of  action. 
We  therefore  wish  to  thank  the  "  Electrical  Times  ■"  for 
drawing  our  attention  to  the  fact  that  Mr.  W.  Peter  Ryla>;ds. 
])resident  of  the  Federation  of  the  British  Industries,  is  one  of 
the  directors  of  the  Partington  Iron  &  Steel  Company,  while 
we  have  discovered  for  ourselves  that  another  prominent 
member^'of  the  board  is  Sir  J.  Harmood-Banner,  a  well- 
known  JMember  of  Parliament  and  a  tariff  reform  advocate. 
This  conjunction  of  forces  is  interesting,  and  may  explain  much. 
AMiat.  however,  it  does  not  explain  is  why  a  man  should  at 
one  and  the  same  time  advocate  the  exclusion  of  foreign-  made 
goods  to  assist  the  home  market,  if  necessary  by  erecting  an 
unclimbable  tariff  wall,  and  then  act  in  a  way  which  gives  that 
same  home  market  a  stunning  blow  in  the  back.  Nor  does  it 
explain  how  a  man  can  buy  in  tiie  foreign  market  and,  at  the 
.same  time,  unblushingly  sit  in  the  presidential  chair  of  an 
organisation  designed  for  the  protection  of  British  trade, 
whence  he  makes  weighty  announcements  as  to  the  need  of 
assisting  that  trade  in  every  possible  way.  Can  it  be  that  in 
acting  in  tliis  way  they  hope  to  consun\mate  that  policy  which 
they  now  so  ardently  advocate  by  showing  by  example  what 
will  hajijuMi  if  their  advice  is  not  taken,  or  can  it  be  (horrid 
thought)  that  they  think  more  of  their  own  pockets  than  of 
the  good  of  the  country's  industries  ? 
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The  Future  of  the  Iron 
and  Steel  Industry. 

In  i)resenting  our  readers  with  the  third  Special  Jron  and 
Steel  Number  The  Electrician  may  be  said  to  be  per])etuating 
not  only  its  own  traditions,  but  to  be  following  the  admirable 
exainples  which  of  recent  years  have  been  set  by  the  "  sym- 
posium "  meetings  of  some  of  the  more  advanced  scientific 
societies  and  institutions,  at  which,  instead  of  the  usual 
plethora  of  Papers  dealing  with  difierent  subjects,  a  number 
of  Papers  have  been  read  by  different  authors  on  the  same 
subject 

The  Scope  op  the  Issue. 

It  might,  superficially,  be  objected  that  the  current  number 
of  The  Electrician  contains  articles  which  have  little  or  no 
connection  with  each  other.  But  the  common  factor  between 
them  all  is  that  they  treat  of  the  Iron  and  Steel  Trades.  The 
immediate  connection  between  the  greater  part  of  them  is, 
perhaps,  less  obvious,  although  it  is  really  not  only  close, 
but  extremely  important.  Thus,  we  have  articles  by  authors 
of  well-known  professional  standing  upon  the  peculiarly 
interesting  and  possibly  disputatious  question  of  the  electric 
drive  of  rolling  mills,  in  which  British  and  American  practice 
are  compared  and  contrasted,  and  from  which  valuable  deduc- 
tions can  be  drawn.  Another  Paper  deals  generally  with  the 
subject  of  large  internal  combustion  gas  engines  as  a  means  for 
the  generation  of  electrical  energy,  and  the  allied  subject  of 
gas  cleaning  is  gone  into  in  a  subsidiary  article  descriptive 
)f  electrostatic  methods  of  gas  cleaning.  On  the  connection 
between  these  two  main  groups  and  their  subsidiary  groups  it 
may  be  advisable  to  dwell  at  somewhat  greater  length. 

Two  Economical  Kequirements. 

Probably  the  two  most  crying  needs  of  the  world  in  its 
present  parlous  stage  of  reconstruction,  in  which  so  many 
traditions  have  gone  by  the  board,  and  so  many  beliefs  are  in 
the  melting  pot,  are  economy  in  fuel  and  in  labour.  We  have 
put  fuel  first  because  it  is — at  any  rate,  in  this  country— a 
fixed  commodity,  while  labour  is  still  a  fluctuating  factor,  of 
which  the  supply  is,  inexhaustible.  If,  however,  owing  to 
natural  causes,  fuel  becomes  scarcer  and  more  costly,  and  labour, 
through  more  recondite  caiises,  becomes  both  more  costly 
and  less  efficient,  every  method  which  can  economise  either 
deserves  the  serious  consideration  of  industry  and  becomes  a 
vital  factor  in  the  solution  of  those  problems  now  perplexing 
mankind.  It  is  an  economic  fact  of  prime  importance,  that 
production  on  a  large  and  intensive  scale  is  economically  the 
only  sound  and  enduring  policy.  The  corollary  is  mass 
production  and  specialisation. 

Large  Units  and  Specialisation, 

The  British  habit  of  small  units  and  a  sample  book  of  for- 
midable dimensions  suited  our  fathers.  The  grapes  they  have 
eaten  may,  however,  set  on  edge  the  teeth  of  the  present 
generation.  These  are  the  soundest  exemplifications  of  the 
intriiisic  economy  of  large  units  and  of  specialised  products, 
to  be  found,  in  being,  in  America  and  in  Germany  and,  poten- 
tially, in  France  and  in  Belgium.  To  have  a  stock  hook  with 
a  wide  divergence  of  sections  may  in  the  past  have  suited  the 
exigencies  of  individual  small  British  manufacturers.  In 
that  past  our  foreign  competitors  had  not  taken  their  bearings 
nor  perfected  their  systems.  Circumstances  have  changed  : 
they  are  specialising  ;  we  are  not.  In  the  result  a  large  pro- 
portion of  the  trade  we  might  do  is  passing  into  other  hands. 


An  Unsound  Policy. 
The  con.sumption  of  coal  under  boilers  for  rai.sing  .steam 
and  the  use  of  8t<am  engines  for  generating  electrical  energy 
are  intrinsically  unsound,  whatever  the  exjierience  in  the  past, 
when  coal  and  labour  were  cheap,  may  have  been.  As 
potential  sources  of  energy  the  iron  and  steel  works  of  Great 
Britain  are  and  should  be  self-.sufficient.  There  is  no  sounder 
nor  more  economical  method  for  the  development  of  energy 
than  to  consume  coal  in  smelting  iron  and  from  the  ga.seoua 
by-products  of  that  opjeratiou  to  derive  all  the  .subsidiary 
energy  required  to  convert  it  into  steel,  to  forge  and  roll  it, 
to  saw  or  shear  the  rolled  products  to  size  and  to  deliver  them, 
on  trucks,  at  the  works.  Theoretically  this  can  be  done 
in  a  modern  iron  and  steel  works  without  burning  a  pound  of 
coal  under  boilers.  The  internal  combustion  gas  engine, 
using  cleaned  blast  furnace  and  coke  oven  gases,  can  achieve 
this  object.  Most  of  the  big  iron  and  steel  making  jjlants  in 
this  country  are  already  provided  with  means  for  effectively 
cleaning  their  gases.  Indeed,  owing  to  the  activities  of  the 
Ministry  of  Munitions  most  of  them  are  in  the  position  of 
owning  plants,  which  from  the  point  of  view  of  gas  cleaning 
for  use  under  boilers  are  manifestly  in  excess  of  the  require- 
ments. The  corollary,  again,  is  the  use  of  these  surplus  gases 
in  internal  combustion  engines  and  the  adoption  of  electrical 
drives  for  the  rolling  mill  and  the  various  auxiliary  machinery. 

Some  Industrial  Changes. 

But  the  technology  of  an  industry,  however  highly  deve- 
loped, will  not  alone  make  for  prosperity.  The  industrial  side  is 
even  more  powerful.  In  the  economy  of  any  large  plant  due 
regard  must  be  had  not  only  to  its  engineering  and  technical 
perfection,  but  to  the  state  of  its  order  book.  A  multiplicity 
of  small  orders  may  show  a  healthy  nimiber  of  customers,  but 
is  to  be  deprecated  on  the  score  of  true  economy.  The  solution 
would  seem  to  lie  in  a  system  of  pooling  orders  so  that  the 
works  best  suited  to  their  fulfilment  should  book  them 
and  carry  them  out.  It  is  useless  to  modernise  a  blast  furnace 
plant,  a  steel  works,  or  mills  unless  a  continuity  of  orders  of 
a  uniform  and  profitable  nature  can  be  looked  for.  As  long  as 
orders  in  themselves  are  booked  in  small  units  plants  in  them- 
selves must  be  prepared  to  take  them,  despire  the  economic 
disadvantages  of  so  doing.  The  pooling  of  orders  and  their 
rational  allocation  to  works  specialised  by  plant  and  appliances 
is  the  only  way  in  which  ultimately  our  manufacturers,  who 
hitherto  have  not  pooled  their  orders,  will  be  able  to  make 
headway  against  those  of  other  countries,  who  probably  have. 

No  technical  journal  woxUd  be  wholly  fulfilling  its  duty  to 
its  public  unless  it  voiced  in  season  or  out  of  season  the  ultimate 
dependance  of  technical  achievements  and  the  industrial 
adininist rations  on  each  other.  Science  is  only  of  immediate 
and  material  use  to  mankind  in  its  applications,  which  are 
invariably  industrial.  Similarly  the  work  of  engineers  and  of 
chemists  may  be  dissipated  or  destroyed  if  the  business 
side  of  the  factory  be  neglected  or  badly  administered. 
From  an  economic  standpoint  both  stand  or  fall  together. 
It  is  not  sound  to  make  in  snuiU  units,  it  is  not  sound 
to  prepare  for  intensive  manufacture  by  the  expen- 
diture of  huge  capital  outlays  unless  large  and  continuous 
orders  are  forthcoming.  It  is  for  the  technical  journal 
to  place  on  record  the  facts.  It  is  for  the  administra- 
tors and  business  men  in  the  industry  to  draw  the  moral  and 
adorn  the  tale.  The  Electrician  will  be  well  rewarded  if  its 
special  number  leads  managers  to  think,  and  leaik  them  to 
question  the  old,  old  claim  that  "  current  "  British  practice 
is  necessarily,  and  for  all  time  the  best,  and  whether,  in,  for 
example,  the  use  of  large  gas  engines  for  electrical  generation, 
the  last  word  has  been  said — at  home — and  all  our  com- 
petitors are  wroiig. 
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Notes    on   Rolling   Mill    Drives. 

Uv   T..    UOTHERA,   B.Sc   A.M. I.C.I-:..    M.I. S.I. 


IVTOW  that  electricity  can  be  considered  almost  the  accepted 
-1^^  form  of  motive  power  for  rolling  mills,  and  the  total 
horse-power  installed  in  this  country  alone  exceeds 
."500,000  H.P.,  it  is  interesting  to  compare  present  day  equip- 
ments with  earlier  examples,  and  to  note  along  what  lines 
advancement  has  taken  place. 

Referring  to  the  earliest  installations  which  were  set  to  work 
some  16  to  18  years  ago,  it  can  generally  be  said  that  the  main 
principles  governing  the  correct  choice  of  a  motor  were  well 
understood,  and  it  argues  well  for  the  pioneers  of  the  electric 
motor  that  no  serious  modifications  have  resulted  as  greater 
experience  has  been  gained.  Earlier  drives  showed,  as  might 
be  expected,  a  number  of  instances  of  constant  speed  motors 
where  present-day  practice  would  instal  variable  speed 
machines,  and  others  in  which  the  power  of  the  motors  was 
under  estimated.  The  latter  instances  were  pleasantly  few 
and  were  the  result  of  a  general  lack  of  knowledge  of  the  power 
required  to  roll  any  particular  section,  steam  engine  indicator 
diagrams  proving  somewhat  misleading  as  a  basis. 


this  condition  is  fulfilled  by  means  of  the  direct  current  motor 
with  shunt  regulation,  or  by  an  alternative  composite  drive, 
such  as,  for  instance,  the  Kramer  system,  which  uses  a  3-phase 
incoming  supply  but  enables  a  variable  speed  to  be  obtained 
with  ease  and  efficiency. 

Increase   in   Motor    Size. 

One  of  the  most  noticeable  features  of  the  present-day  drive 
is  the  size  of  the  motor  adopted,  the  modern  demand  for  con- 
tinually increasing  outputs  requiring  corresponding  increases 
in  the  size  of  the  driving  motor.  This  follows,  naturally,  from 
the  methods  which  have  to  be  adopted  to  obtain  greater 
outputs  from  the  mills,  which  are  : — (a)  by  decreasing  the 
number  of  passes  ;  {b)  by  having  a  larger  number  of  pieces 
in  the  rolls  at  once  ;  (c)  by  reducing  the  time  lost  in  handling  ; 
{d)  by  sub-division  of  the  mills. 

By  adopting  either  (a)  or  (&)  an  increased  size  of  motor 
must  necessarily  be  employed.  By  reducing  the  intervals 
between  passes,  as  in  the  case  of  (c),  the  actual  maximum  power 


Fit!.  I.     \  ii;w  oi  CoxTiNiois  WiuK  Rod  Mill. 


Whehe  Variable  Speed  is  Essential. 

It  is  now  definitely  agreed  that  for  merchaLt  mill  work  where 
a  large  variety  of  sections  have  to  be  dealt  with  in  one  mill, 
a  variable  speed  drive  is  essential. 

Practice  in  this  country  continues  to  favour  the  use  of  mills 
for  dealing  with  a  large  variety  of  sections  in  contradistinction  to 
the  tendency  shown  in  America  oi.  em])loyihgs[)ocially  desipnod 
mills  on  one  or,  at  the  most,  a  few  similar  classes  of  work,  and 
it  follows  that  the  linishing  speed  of  a  mill  dealing  with  such 
diverse  sections  as  say  "  H  '"  sections  and  rounds  or  Hats, 
will  vary  considerably.  As  a  consequence,  most  of  the  modern 
drives  for  merchant  mill  work  are  ellVctod  by  means  of  variable 
speed  machines  giving  a  speed  range  of  at  least  2:1,  and  in 
some  cases,  even  3:1.  It  is  of  great  importance  to  have  at 
command  any  speed  between  the  limits  of  the  range,  and 


required  from  the  motor  may  not  be  increased,  but  the 
average  power  demand  will  be  increased,  again  calling  forJ[a 
larger  motor.  Sub-division  of  the  mills  [d)  will  entail  the 
employment  of  additional  motors,  the  aggregate  power  of 
which  will  be  in  excess  of  a  single  motor  driving  the  complete 
mill. 

In  the  earlier  types  of  small  merchant  mills,  it  was  usual  to 
have  three  or  four  stands  of  rolls  in  line  driven  from  one  end, 
the  sizes  of  the  rolls  being  the  same  throughout.  Under  these 
conditions  a  con\proniise  had  to  bo  made  between  the  most 
efficient  speed  of  the  rougliing  mill  and  the  speed  of  the  finishing 
mill,  in  order  that  tiio  rate  at  which  the  short  billots  passed 
through  the  roughing  rolls  might  not  exceed  that  which  the 
men  couUl  handle.  This  resulted,  in  many  instances,  in  a 
finishing  s]iood  considerably  less  than  would  ha'  ••  been  adopted 
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had  there  been  no  limit  imposed  by  the  roughing  rolls.  In 
order  to  avoid  the  limitation  of  output  thus  caused,  modern 
practice  tends  to  separate  the  roughing  from  the  finishing  stands 
and  to  provide  a  separate  drive  for  each  :  this  enables  the  most 
suital)le  speed  to  be  chosen  for  both  the  roughing  and  the 
finishing  mills,  and  an  increased  output  follows. 

A  similar  restriction  of  output  occurs  where  a  reversing 
mill  with  a  number  of  stands  is  driven  only  from  one  end,  as 
it  is  not  possible  to  have  more  than  one  piece  of  metal  passing 
through  at  one  time,  and  in  the  more  up-to-date  drives  one, 
or  at  most,  two,  stands  are  driven  from  one  motor.  For  really 
large  outputs  it  is  essential  that  each  stand  should  be  driven 
separately,  as  this  enables  three  pieces  to  be  dealt  with  at 
once  where  three  stands,  cogging,  roughing  and  finishing,  are 
employed. 

~  The  increase  in  the  size  of  motors  may  be  emphasised  by  the 
following  examples  : — 

A  14  in.  merchant  mill  is  driven  by  a  1,000  h. p.,  75/150 
revs,  per  min.  motor,  and  experience  has  shown  that  full  use 
could  have  been  made  of  a  motor  half  as  big  again,  namely, 
1,500  H.p.  A  second  14  in.  mill,  which  is  to  be  used  in  rolling 
special  steels,  is  to  be  provided  with  a  2,000  h.p.  variable 
speed  motor.     Another  instance  is  afforded  by  a  42  in.  reversing 


In  this  type  of  mill  a  serie.s  of  rolls  are  set  closely  one  in  front 
of  the  other,  and  the  ingot  or  billet  enters  at  one  end  and 
passes  once  through  each  of  the  succeeding  rolls,  leaving  them 
as  a  semi-finished  or  finished  product.  Owing  to  the  close 
proximity  of  the  rolls,  the  metal  is  being  dealt  with  in  each 
of  them  at  the  same  time,  and  there  may  be  as  many  as  ten 
or  more  passes  occurring  simultaneously  with  the  corollary 
of  large  motor  powers.  The  idea  of  this  mill  originated  in 
this  ;;ountry,  but  its  development  has  been  largely  left  to 
the  Americans,  who  have  installed  plant  to  a  total  of  80,000  h.p. 
In  drives  of  this  sort  the  mill  is  essentially  suitable  for  very 
large  outputs  of  closely  similar  cla.sses  of  material,  as  the 
labour  invohed  in  setting  up  the  rolls  is  so  considerable  as 
to  render  frequent  changes  of  seccions  impracticable. 

The  demand  for  large  outputs  has  resulted  in  a  number  of 
mills  of  this  type  being  recently  installed  in  this  country  and, 
some  examples  are  : — 

A  wire  rod  mill,  which  consists  of  a  roughing  train  of 
ten  stands  feeding  two  finishing  trains,  each  of  seven 
.stands  of  rolls.  Two  pieces  of  metal  pass  through  the 
roughing  rolls  simultaneously  and  then  separate,  one 
going  to  each  of  the  finishing  rolls.  A  2,7.50  h.p.  motor 
drives  the  roughing  train,  and  two  independent  motors, 


Fig.  2. — View  of  Modkrn  Electrically  Driven  32  in.  Three-High  Pl.\.te  .Mill. 


plate  mill  recently  installed,  which  carries  what  is  believed 
to  be  the  largest  reversing"  motor  in  the  world,  with  a  cut-out 
value  of  not  less  than  22,500  h.p.  at  40  revs,  per  min.,  whilst 
in  the  case  of  a  34  in.  and  36  in.  section  mill  the  roughing  and 
finishing  trains,  which  are  driven  together,  have  been  equipped 
with  motors  with  a  cut-out  value  of  19,000  h.p.  at  60  revs,  per 
min.  With  the  size  of  rolls  at  present  employed  and  the  sections 
called  for,  it  \<'ould  appear  as  though  these  ])owers  represent 
about  the  maximum  that  will  be  required,  but  it  is  unwise  to 
prophesy,  and  future  demands  may  call  for  still  larger  powers. 

Operation  of  the  Continuous  Mill. 
One  alteration  which  has  a  very  marked  effect  on  the  size 
of  the  motor  is  the  adoption  of  what  is  called  the  **  continuous 
mill  "where  large  outputs  of  one  class  of  work  are  required. 


each  of  750  h.p.,  drive  the  finishing  trains.  This  plant 
starts  with  a  2^-in.  billet  and  rolls  it  down  to  No.  5 
or  No.  6  gauge  wire. 

Two  billet  mills  have  recently  been  installed,  one  taking 
a  10-iii.  square  billet  and  reducing  it  to  a  4-iu.  square  billet 
in  four  stands  of  rolls,  and  the  second  starting  with  a  i-inj 
square  billet  and  reducing  it  to  1 J  in.  in  six  stands  of  roUs. 
A  motor  of  5,000  h.p.  is  employed  to  drive  these  two  mills. 

Another  plant  now  under  construction  is  for  rolling  hoops 
or  strips,  in  which  there  is  a  roughing  train  of  seven 
stands,  an  intermediate  train  of  one  stand,  and  a  finishing 
train  of  five  stands.  For  the  drive,  a  motor  of  1,500  h.p. 
is  being  installed  for  the  roughing  train,  a  100  h.p.  motor 
for  the  intermediate  train  and  a  2.5W  h.p.  motor  for 
the   finishing  train. 
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Continuous  Mill  and  Power  Demand. 

Some  idea  of  the  outputs  obtained  from  such  a  mill  is  given 
by  the  large  horse-power  of  the  motors,  and  an  instance  may- 
be given  where  400  tons  of  No.  5  gauge  wire  rod  have  been 
rolled  in  two  10-hour  shifts,  with  four  pieces  of  metal  going 
side  by  side  through  the  rolls  at  one  time. 

From  the  point  of  view  of  the  drive,  the  continuous  mill 


Fig.  3. — 12,000  h.p.  Variable  Speed  Motor  (0-120  R.P.M.)  for  Driving  Three 

High  Plate  Mill. 


presents  no  difficulties,  the  power  demand  from  the  motor 
being  almost  constant  when  the  mill  is  working  normally. 
As  the  first  billet  enters,  the  power  rises  in  steps  up  to  a 
maximum,  the  steps  corresponding  with  the  entry  of  the 
billet  into  the  pair  of  rolls  following.  With  the  rolls  set 
so  closely  one  in  front  of  the  other,  the  time  taken  by  the 
metal  to  get  through  all  the  rolls  is  only  a  matter  of  a  few 
seconds,  after  which  some  considerable 
period  elapses  before  the  back  end  of  the 
billet  leaves  the  first  pair  of  rolls.  Almost 
immediately  this  occurs  the  next  billet  enters 
the  first  pair  of  rolls,  so  that  practically  all 
the  rolls  are  fully  occupied  as  long  as  any 
billets  remain  in  the  furnace. 

An  Interesting  Modificaiion. 

An    interesting    modification    of    British 
rolling  mill  practice  is  shown  by  the  new  plate 
mills  which  are  now  being  i)ut  down  in  this 
country    to  deal  with  the    demands  of  the 
ship-building  industry,     liritish    and  ( onti- 
nental  practice,  until  recently  has  favoured 
almost  exclusively  the  large  two-high  rever- 
sing mill  for  this  class  of  work. ' whereas  the 
American  practice  has  been  to  use  a  three- 
high  continuous  mill  of  the  "  Lauth  "  type. 
and  also  the  universal  ])late  mill  by  means 
of    which    the    plates   were  given  a  definite 
width  at  the  same  time  as  they  were  rolled 
down  to  a  definite  thickness.     In  the  case 
of   four   new    plate     mills,     the    American 
])ractice  has   been   ado})ted  in  this  country, 
and      three       mills      of      the      three-high 
"  Lauth  "   type  are  being  put   down,   with 
one    universal     mill.       This    alteration     in 
British  practice  synchronises  with  a  number  of  reversing  mills 
being  installed  by  the  Americans  for  rolling  plates,  so  that  the 
relative  merits  of  the  two  forms  of  mill  are  still  unsettled. 
A  comparison  of  the  three  "  Lauth  "  mills  when  at  work 
should  prove  of  much  interest,  for  the  method  of  drive  varies 
in  each  case. 


The  first  mill  is  driven  by  a  3,000  H.P.  motor  running  at  a 
normal  speed  of  514  revs,  per  min.,  direct  coupled  to  a  high- 
speed flywheel,  approximately  12  ft.  in  diameter  and  42  tons 
in  weight.  The  combined  power  given  out  by  the  motor  and 
flywheel  is  transmitted  through  very  heavy  reduction  gearing 
to  the  mill,  the  gearing  being  designed  to  deal  with  peals 
of  10,000  H.p.  lasting  for  about  ten  seconds  at  a  time. 

The  second  mill  is  driven  by  a  3,000  H.P. 
motor  running  at  375  revs,  per  min.,  geared 
down  to  a  shaft  running  at  the  mill  speed, 
which  carries  two  flywheels,  each  approxim- 
ately 80  tons  in  weight,  12  ft.  3  in.  in  dia- 
meter. The  flywheel  shaft  is  coupled  direct 
to  the  centre  roll  of  the  mill. 

The  third  mill  is  to  be  driven  by  a  motor 
direct  coupled  to  the  mill  without  the  inter- 
position of  any  flywheel,  the  speed  of  the 
motor  between  zero  and  a  maximum  being 
under  direct  and  almost  instantaneous  con- 
trol. The  motor  would  have  a  maximum 
value  of  12,000  h.p.  at  60  revs,  per  min., 
and  is'supplied  from  a  flywheel  equaliser 
set  working  on  the  Ilgner  principle.  The 
driving  motor  of  the  flywheel  set  is  of  2,500 
h.p.  and  the  flywheel  weighs  approximately 
50  tons,  and  is  12  ft.  in  diameter. 
3  Of  the  three  drives,  the  third  has  a  number 
of  advantages  which  should  be  reflected  in 
an  increased  output  and  a  better  class  of 
material  rolled.  Owing  to  the  speed  con- 
trol the  plate  can  be  entered  at  a  low  speed 
and  yet  finished  rapidly.  The  longer  finish- 
ing lengths  which  require  a  lighter  draught 
can  be  speeded  up  considerably  above  the  efiicient  speed 
for  the  first  breaking-down  passes,  and  if,  by  any  chance,  the 
plate  is  entered  wrongly  into  the  rolls,  the  mill  can  immediately 
be  stopped,  whereas  with  heavy  flywheels  fitted,  as  in  the  case 
of  mills  Nos.  1  and  2,  if  the  plate  once  goes  into  the  roUs 
it  will  have  to  be  carried  through  with  a  considerable  risk  of 
damage  either  to  the  mill  or  the  motor. 


Fig.  4. — View  of  Roughing  Tyre  Mux. 

Klictric  Drive  v.  Steam  Drive. 
Present-day  practice,  so  far  as  the  general  run  of  rolling 
mill  work  is  concerned,  is  all  in  favour  of  the  electric  motor 
as  the  form  of  drive,  and  it  is  only  rarely  that  a  steam  engine 
is  considered  as  a  serious  rival.  Under  certain  conditions, 
however,  the  efficiency  of  the   Uuiflow  engine  may  approach 
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that  of  electrical  plant,  and  it  tlien  becomes  a  question  as 
to  the  incidental  advantages  of  the  two  alternative  systems. 
When  it  is  borne  in  mind  that  with  the  electric  drive  no  boiler 
])hint,  with  its  attendant  costs  ot  upkeej),  coal  and  ash  cartage, 
.Vc,  is  necessary,  that  no  steam  pipes  are  required  with  their 
continiiai  losses  and  upkee])  and  their  influence  on  the  satis- 
factory lay-out  of  the  plant,  and  that  considerable  savings 
in  oil  consumption  and  maintenance  charges  are  incidental 
to  the  elecrtric  drive,  this  latter  will,  in  most  instances,  be 
preferred. 

The  situation  is  not  yet  quite  so  clearly  defined  for  reversing 
mill  drives,  and  it  has  hitherto  been  claimed  on  the  part  of 
the  steam  engine  makers  that  the  large  reversing  mill  presents 
no  case  for  the  electric  drive.  The  experience  now  uvaihiMe 
g)es  to  show  that  this  claim  is  largely  unfounded,  and  a  study 
of  the  nundier  of  electric  drives  installed  in  various  countries 
shows  how  rapidly  the  situation  is  changing  in  this  respect. 
In  this  country  there  are  now  supplied,  or  under  construction, 
28  reversing  mill  equipments  ;  in  America  up  to  the  end  of 
1919  there  were  28  equipments,  and  on  the  Continent  and 
abroad  there  are  70  equipments  in  hand.  The  first  electrically- 
driven  mill  was  ])ut  down  about  14  years  ago,  and  the  increase 
in  numbers,  which  has  been  largely  concentrated  within  the 
last  seven  years,  shows  that  the  results  have 
])POved  satisfactory.  Apart  from  the  equip- 
ments in  this  country,  a  number  of  such  mills 
are  now  under  construction  by  British  firms 
for  the  Continent. 

Taking  into  account  the  conditions  under 
which  a  steaih  engine  has  to  work  on  a 
reversing  mill  load,  the  efficiency  of  such  a 
drive  is,  of  necessity,  very  low.  The  load 
fluctuates  from  ^ero  to  a  high  maximum, 
and  the  iit'hole  of  the  plant  has  to  be  designed 
to  met^t  the  worst  conditions,  i.e.,  apart 
from  the  large  size  of  the  engine  cylinders, 
very  lafge  steain  pipes  must  be  em])loye(l 
to  deal  with  the  sudden  rush  of  steam  and 
a  large  boiler  capacity  must  be  installed. 
Owing  to  the  idle  intervals  whilst  the  mill 
is  waiting  for  new  ingots,  or  other  reasons, 
considerable  blowing  off  of  the  boilers  is 
likely  to  occur.  The.se,  together  with  the 
condensation  losses,  result  in  a  nmch  heavier 
coal  consumption  than  would  be  expected 
when  working  on  the  .steam  consumption  per 
horse-power  of  steady  load.  As  it  is  the 
coal  consumption  which  determines  the  cost 
per  ton  to  roll  figures  based  on  the  steam 
consumption  on  steady  load  are  apt  to  be 
misleading. 

Tyuk    Rolling. 

A  development  is  taking  })lace  in  present-day  practice 
in  the  rolling  of  tyres  which  makes  the  employment  of  the 
electric  motor  practically  necessary.  In  the  case  of  the  earlier 
mills  it  was  usual  to  drive  the  outer  roll,  the  inner  roll  re- 
volving  owing  to  friction  between  the  inner  periphery  of 
the  tyre  and  the  roll.  Present  practice  favours  a  simultaneous 
drive  of  both  the  outer  and  inner  roll,  and  this  prej^ents  a 
problem,  as  the  relative  speeds  of  the  outer  and  inner  rolls 
have  to  vary  as  the  tyre  is  reduced.  When  the  tyre  blank  is 
first  brought  to  the  null  it  consists  of  a  forged  slab,  roughly 
circular  in  sliape,  with  a  hole  through  the  centre.  The  slab 
is  dropped  over  the  central  roll  and  the  outer  roll  brought  up 
agamst  the  outer  periphery.  As  the  tyre  is  rolled,  the  dfstance 
between  the  outer  and  inner  rolls  is  gradually  reduced,  so  that 
the  peripheral  speed  of  the  rolls,  which  at  the  beginning  is 
very  different,  gradually  approaches  one  to  the  other.  This 
necessitates  relative  adjustment  of  the  speeds  of  the  driving 
mechanism. 

A.ttempt8  have  been  made  to  have  an  independent  steam 
engme  drive  for  the  inner  and  outer  rolls,  controlling  the 
speeds  by  hand  by  adjustment  of  the  throttle  valves,  but 
the  difficulties  of  e.\at,^t  control  of  the  speeds  of  two  independent 


engines  in  this  way  are  obvious,  and  the  result  ha.s  been  that 
considerable  slipping  between  the  metal  and  the  rolls  takes 
place,  which  prejudices  the  final  finish  of  the  tyre.  (Uxxl 
tyres  are  being  rolled  by  this  method,  but  the  con<litions 
are  far  from  ideal.  The  electric  drive  enables  this  dilfi<  ulty 
to  be  entirely  and  very  simply  overcome.  If  two  direct 
current  motors  are  employed,  one  for  driving  the  inner  and 
th''.  other  for  driving  the  outer  roll,  and  the  arrnatures  ot  the 
two  motors  are  connected  in  series,  the  sj;eeds  <if  the  motors 
will  automatically  set  themselves  to  the  exact  speeds  of  the 
inner  and  outer  peripheral  speed  of  the  tyre,  and  further,  an 
the  tire  is  reduced  in  thickness,  the  one  motor  will  s|K*ed  up 
relatively  to  the  other. 

By  supplying  the  motors  from  a  motor  generator  set  on 
the  Ward-heoriard  principle,  .speed  control  of  the  motors  from 
zero  to  a  maximum  can  be  easily  carried  out,  and  the  ideal 
drivefor  a  tvre  mill  results.  With  such  a  drive  it  has  proved 
possible  to  dispense  with  the  preliminary  "  becking  "  process, 
the  tyres  being  rolled  in  one  heat,  and  a  very  largely  increased 
out])ut  is  the  result. 

The  rapid  increase  in  the  use  of  the  electric  motor  for  driving 
rolling  mills  of  all  classes  is  in  it.self  sufficient  to  prove  that 
the  advantages  claimed  are  realised  in  practice,^and  thpre_ls 


Fio.  "). — View  of  Fimsiiino  Tykk  Mill. 

hardly  any  need  at  the  present  time  to    lay   stress   on    what 
is  now  an  accepted  fact. 

Co,\L  Pricks  and  tmf  Er.ECTHi<"  Duivk. 

Present-day  conditions  with  the  increasing  cost  of  coal  and  of 
labour  tend  to  make  these  advantages  more  and  more  pro- 
nounced, and  with  the  centralisation  of  power  production 
under  the  best  and  mo.st  economical  conditions,  and  the 
corresponding  low'  cost  of  current,  will  render  the  adoption 
of  the  electric  drive  almost  universal. 

The  relative  merits  of  three-phase  machinery  and  direct 
current  niachin*^ry  cause  a  good  deal  of  discussion  between 
t  lie  advocates  of  the  two  systems  :  such  discussions  are  largely 
academic,  each  motor  having  its  own  particular  sphere  and 
when  correctly  cho.seti  giving  the  best  results.  A  full  study  of 
the  existing  conditions,  however,  is  necessary  before  such  a 
choice  can  be  made.  Generally  stated,  the  three-phase  motor 
leaves  nothing  to  be  desired  in  the  case  of  a  constant  speed 
drive,  whilst  a  variable  speed  drive  necessitates  a  direct  current 
motor  or  some  composite  set  with  similar  characteristics. 
For  auxiliary  drives,  such  as  live  rolls,  cranes,  shears,  saws, 
&c.,  the  present  tendency  is  towards  the  employment  of  direct 
current  plant  with,  however,  a  good  many  exceptions  in  favour 
of  the  three-phase  drive. 
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Electricity  in    American    Steel   Works, 


By    K.    ORSKTTICH,     M.I.E.K. 


IN  visiting  American  steel  works  and  endeavouring  to  draw 
couiparisons  between  their  lay-oat  and  auxiliary  machinery 
and  tliose  used  in  this  country,  some  rather  striking  de- 
velopments are  met  with  which  cannot  be  explained  without 
taking  into  account  the  conditions  inherent  to  the  country.  It 
would  be  advisable,  therefore,  to  mention  shortly  a  few  of 
these  before  going  into  details. 

Market  and  Labour  Conditions. 

The  American  industry  has  an  immense  home  market, 
which  is  capable  of  absorbing  the  bulk  of  its  vast  production, 
almost  apart  from  any  export.  The  steel  industry  has, 
therefore,  been  able  to  adopt  a  much  more  thorough  division 
of  work  than  in  this  country,  and  the  various  mills  can 
standardise  on  given  types  of  products  and  continue  to  produce 
these  for  months  on  end.  The  frequent  changing  of  the  rolls 
for  the  production  of  a  particular  section  in  small  quantities 
is  entirely  unknown.  One  finds,  therefore,  a  great  number  of 
specialised  mills,  which  could  not  exist  in  any  other  country, 
as,  for  instance,  large  steel  works  producing  either  plates 
only  or  channels  only,  and  even  then  of  a  few  standard  sizes 
only.  These  mills  are  able  to  purchase  very  expensive  outfits 
for  the  most  economical  handling  of  their  particular  production, 
and  by  keeping  their  general  expenses  low  can  show  reasonably 
good  returns  even  when  prices  are  cut. 

The  labour  conditions  in  America  differ  entirely  from 
those  of  any  other  country.  The  American  born  w|jite 
workman  is  available  only  in  very  small  numbers  ;  he  is 
usually  a  skilled  man,  who  has  been  in  his  particular  trade 
for  several  generations.  From  this  class  are  drawn  the  foro- 
men  and  supervisors.  To  this  must  be  added  a  certain 
amount  of  coloured  labour,  mostly  of  the  unskilled  type. 
This  class  preponderates  in  the  Southern  States  and  is  also 
used  in  semi-skilled  occupations  in  the  Eastern  and  Middle 
Western  States.  For  over  60  per  cent,  of  the  unskilled  and 
semi-skilled  workers,  America  is  dependent  on  immigrant 
labour.  These  people,  most  of  whom  do  not  s})eak  English 
when  they  enter  the  States,  live  together  in  small  colonies 
near  the  particular  works  in  which  they  are  employed.  They 
are  a  close  community,  supplying  all  their  own  wants  from 
amongst  themselves  ;  they  have  hardly  any  de-abngs  with  the 
reinainder  of  the  town,  with  the  result  that  over  half  of  them 
never,  learn  to  speak  English.  Instructions  as  to  their  work 
and  the  manner  of  performing  it  are  usually  imparted  through 
one  of  their  number  called  a  ''  straw  boss,"  who  understands 
and  speaks  English.  Russians  and  Slovaks  seem  to  pro- 
dominate  in  most  works,  but  other  nationalities  are  repre- 
sented ;  for  instance,  the  Bethlehem  Steel  Works  have  a 
strong  colony  of  Greeks,  who  operate  the  furnaces  and  soaking 
pits. 

No  Labour  Restrictions. 

Another  factor  of  the  labour  situation  is  the  absence  of 
labour  restrictions  as  known  in  this  country.  A  seven  days' 
week,  with  12-hour  shifts,  and  a  shift  of  18  or  24  hours  at 
the  end  of  tlie  week,  is  still  used  in  a  niimbor  of  steel  works. 
Som(^  of  the  large  (•otni)iinios  and  in  ]iarticulaT  the  vStecl 
('or|)oration  have  don(^  their  best  to  bring  ;l)<)Ut  a  <-hangc 
of  th(^se  conditions,  and  to  establish  instead  a  si.\-day 
week,  with  three  shifts  of  eight  hours  ])er  day.  A  strang( 
point  in  connection  with  this  change  was  that  whilst  the 
men  were  all  anxious  to  dro])  the  long  shift  at  the  end  of 
the  week,  they  were  mostly  ojiposed  to  Ihe  reduction  in  thp 
hours  per  shift,  as  even  with  the  increased  wages  ])or  hour 
offered  their  incomes  were  less.  FurtluT,  an  immoderate 
amount  of  overtime  is  worked  in  some  of  the  sections,  such 
as  the  blast  furnace  or  the  mechanical  de])arttnent,  which  is 
probably  a  result  of  the  seven-days"  week. 

In  the  result,  certain  apparatus  and  safety  arrangements, 
which  are  not  rtrictly  enforced  in  tliis  coimtrv.  are  more  rec(>s- 
sary  'u\  America,  owing  to  the  quality  of  the  labour  employed. 


Electrical  gear,  which  in  England  is  distributed  throughout  the 
mills,  is  segregated  in  enclosed  spaces  and  guarded  by  special 
notices  in  some  foreign  language.  The  number  of  accidents 
which  occur  is  very  much  higher  than  in  corresponding  works 
in  England,  and  must  be  attributed  to  the  low  class  of  labour. 
The  Medical  Director  of  the  Bethlehem  Works  told  the 
writer  that  with  a  force  of  18,000  men  he  had  to  dealwith  not 
less  than  250  casualties  per  day. 

TraNvSPort  Highly  Developed. 

The  transport  of  materials  is  highly  developed  and  enables 
the  works  to  obtain  ores  and  coal  from  far  districts.  The 
average  railway  truck  is  made  of  steel  and  carries  80,000  lb., 
although  those  of  100,0001b.  are  not  rare.  The  material  is 
handled  very  rapidly  and  efficiently  with  almost  entire  ex- 
clusion of  labour,  railway  car  dumping  being  adopted  imi- 
versally,  just  as  is  done  at  the  pit-head  in  British  coal  mines 
with  the  small  tubs.  As  all  these  auxiliaries,  as  well  as 
the  transporters,  bridges,  &c.,  are  electrically  driven,  the 
enormous  field  which  the  electrical  industry  has  found  in 
this  direction  can  readily  be  appreciated. 

As  an  instance  of  the  extent  to  which  means  of  trans- 
portation make  an  industry  independent  of  local  conditions 
may  be  quoted  the  Bethlehem  Steel  Works,  in  Eastern 
Pennsylvania,  which  obtains  its  ores  from  Cuba,  and  its 
coal  from  the  Gre^t  Lakes,  the  latter  some  400  miles  away. 
At  Gary,  the  ores  are  brought  by  Lake  Steamers  and  unloaded 
with  10-ton  grabs  at  the  rate  of  12,000  tons  per  day.  The 
standby  stores  contain  some  500,000  tons  of  ore,  and  a  corre- 
sponding amount  of  coke,  limestoae,  &c.  These  enormous 
masses  of  material  are  all  dealt  with  by  electric  cranes, 
transporters,  cantilever  bridges,  hoopers  and  elevators,  whi<;h 
deliver  them  automatically  to  the  blast-furnace  mouth. 

Labour  Costs  High. 

The  cost  of  labour  is  very  high,  and  this  has  influenced 
the  industry  very  considerably,  as  mechanical  appliances,  not 
required  in  Eilgland,  are  adoj)ted  almost  universally,  while 
the  speed  of  production  is  usually  higher  in  America,  labour 
being  out  to  earn  high  wage^  and  willing  to  put  forth  the 
greatest  effort.  This  is  reflected  in  the  size  and  types  of 
luotors  selected  for  operating  the  cranes.  The  lifting  and  travel- 
ling speeds  are  not  much  greater  than  in  this  country,  but  the 
motors  them&dves  are  of  higher  rating,  the  reason  being  that 
the  crane  itself  is  used  more  extensively  and  more  continuously 
than  at  home,  thereby  necessitating  larger  motors,  resistauccB 
and  controlling  gear. 

A  large  number  of  steel  works  are  of  recent  design  and  have 
been  put  down  by  concerns  with  _good  financial  resource's. 
As  a  result  the  shops  have  been  laid  out  excA'cxlingly  well,  with 
ample  spaces  betweeu  them,  and  full  pro\isiou  for  expansion. 
Every  convenience  for  tlie  rapid  unloading,  handling,  storing 
and  ship])ing  of  materials  and  products  is  installed,  and  aJi 
operations  are  performed  under  a,  roof,  in  well-lighted  and 
well-ventilated  shops.  The  Gary  works  are.  for  instance, 
truly  r('nuirkable  front  the  fiict  that  tlu'  spaces  between  tlu* 
sliops  are  kept  absolutelv  cJe^r  of  the  usual  accumidation  of 
brt>k en-down  macAiiJicrv  and  lieaj)?  of  rubbish,  which  are 
unfortuiwlt'lv  to  be  found  in  even  the  best  .steel  works  in  this 
country. 

It  would  be  im,]K)ssible  to  dt)  justi^x'  in  a  short  articJe  to  all 
th(^  great  achievements  of  the  ,Auu'Ti«'.an  electrical  engiii+vr  in 
the  steel  iudustrv,  but  wo  may  meutit)n  bric-Jly  some  of  the 
special  develo})mcnts. 

Power  Generation  from  Blast  Furnace  Gas. 
The  author  visited  two  installations  of  gas  engines  driNnng 
alternators  from  blast  furnace  gas,  and  hr  is  forced  to  admit  that 
the  results  are  very  .satisfactory.     In  lM)th  crises  the  power  was 
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generated  at  25  cycles,  whjch  no  (Joubt  was  in  favour  of  the 
plant,  but  ofhef  instances  were  mentioned  in  wliich  (JO  cycles 
were  used  siiccessfully. 

At  BetlileWni  the  fifteen  gq,s  engines  were  made  by  the 
Company  in  their  own  engine  works.  They  are  very  niassive 
and  are  fitted  with  heavy  flywheels.  The  generators  are 
well  damped  and  work  in  parallel  with  an  exchange  of  current 
of  only  some  15  to  20  per  cent,  of  the  full  load  current.  Ex- 
citation is  obtained  by  means  of  motor  generators.  Gas 
cleaning  is  done  by  wet  washers. 

The  engineers  on  this  plant  declared  themselves  fully 
satisfied  with  the  general  behaviour  of  the  plant,  which  has 
beep  running  several  years.  The  overhauling  of  the  gas  en- 
gines does  not  exceed  that  of  large  steam  engines,  and  breakages 
have  been  rare  owing  to  the  very  massive  construction  of  all 
the  parts. 

Both  the  gas  (mginos  and  generators  at  Gary  were  supplied 
by  the  AUis  Chalmers  Company.  The  gas  engines  are  built 
on  the  well-known  lines  of  the  Nurnberg  type,  with  whom  the 
AUis  Chal  mers  Company  apparently  had  an  agreement  for  the 
interchange  of  experience.  These  engines,  however,  are  not 
nearly  las  strongly  built  as  those  at  Bethlehem,  and  the  paral- 
leling is  not  quite  so  good,  as  the  interchange  of  current 
amounts  often  to  60  to  70  per  cent,  of  the  full  lo^d  current, 
without  however  causing  a  falling  out  of  step  of  the  synch- 
ronous apparatus  on  the  system.  They  have  90  tpn  flywheels 
and  run  at  83  revs,  per  min.  Some  earlier  types  running  at 
higher  speeds  were  tried,  but  were  abandoned  as  unsatisfactory  ; 
they  were  coupled  to  direct-current  generators,  which  are 
now  used  for  auxiliary  gear  only. 

The  power  house  is  split  intp  several  sections,  owing  to  its 
iinmense  size,  and  all  sections  are  linked  together  as  inde- 
pendent stations.  There  is  also  a  reserve  of  steam  power  for 
emergency,  consisting  of  two  turbo-generators  of  some  7,000  kw. 
each.  An  idea  of  the  size  is  gained  when  one  considers  that 
over  300  million  units  per  aiinum  are  produced.  In  addition 
to  this  the  power  house  contains  a  large  number  of  blowing 
imits,  consisting  of  a  gas  engine  in  tandem  with  a  blowing 
engine. 

Extensive  Use  of  Alternating  Currfnt, 
The  first  plants  put  down  in  American  steel  works  were 
mostly  of  the  direct-current  type,  mainly  direct-coupled  slow 
speed  sets.  In  accordance  with  the  usual  practice,  they  were 
only  of  230  to  250  volts  pressure.  As  soon  as  electric  driving 
proved  successful  in  working,  power  stations  were  planned 
and  soon  adopted  on  a  more  extensive  scale.  The  handicap 
of  the  low  voltage  was  then  felt,  with  the  result  that  manu- 
facturers offered  instead  alternating  current  plant,  which 
appealed  to  the  mill  engineers  on  account  of  the  simplicity 
of  operation  and  the  absence  of  commutators,  apart  from  the 
advantage  of  transforming  the  voltage  to  suit  the  size  of  the 
installation.  These  first  motors,  most  of  which  are  still  in 
use,  were  all  of  the  squirrel  cage  type,  and  are  started  by  means 
of  compensators. 

When  a  drop  in  speed  is  required  the  resistance  is  generally 
embodied  in  the  rotor  winding,  either  by  making  it  of  a  hio-'h 
resistance  metal,  or  by  using  a  wound  rotor  short  circuited 
by  a  separate  resistance  fixed  to  the  spider. 

In  spite  of  the  handicap  under  which  these  early  types  were 
placed,  the  success  of  the  electric  drive  was  overwhelminjf, 
both  as  regards  outputs  obtained  and  inaprovement  of  control. 
Makers  of  mill  engines  have  repeatedly  raised  the  claim  that 
they  could  reverse  a  mill  quicker  with  an  engine  than  with 
a  motor,  but  mill  engineers,  who  have  been  using  the  electric 
drive,  can  easily  prove  that  speed  of  reversing  alone  does  not 
represent  an  advantage.  Rapidity  in  starting,  simplicity 
of  control,  which  makes  the  speed  of  the  mill  almost  propor- 
tional to  the  position  of  the  operating  lever,  the  material 
leaving  the  roll  without  racing,  and  finally  the  fact  that  the 
speed  of  rolling  is  always  ahead  of  the  speed  of  operating  the 
tables,  of  screwing  down  the  rolls,  or  of  the  supply  of  billets 
from  the  soaking  pits,  have  established  beyond  doubt  the 
■  superiority  of  the  electric  drive,  apart  from  the  question  of 
the  lower  working  cost. 


The  large  majority  of  the  rod  and  section  mills  in  the  States 
are  continuously  running  mills,  and  for  these  the  thfee-phase 
medium  pressure  induction  motor,  with  wound  rotor,  has  be.en 
almost  universally  adopted.  As  in  this  country,  experience 
proved  that  a  standard  commercial  machine  would  not  stand  up 
to  the  special  conditions  of  service,  and  as  a  consequence  the 
"  mill  type"  motor  has  been  evolved.  The  characteristics  of 
this  machine  might  be  shortly  suijamarjsed  as  follows  : — 

The  Three-Phase  Mill  Motor. 

The  stator  is  usually  wound  for  2/)00  pr  3,000  volts  ;  it 
is  always  of  the  open  slot  type,  with  as  small  a  number  of 
slots  per  pole  and  phase  as  possible  to  obtain  mechanically 
strong  coils,  easily  replaceable  in  case  of  breakdown.  These 
coils  are  supported  by  rings,  to  which  they  are  tied  all  round, 
and  the  insulation  of  the  coils  is  micanite,  built  up  on  the 
coil  itself,  and  sometimes  extended  to  the  overhanging  portion 
of  the  coil.  The  insulation  is  well  sealed  up  by  means  of 
oil-cloth  tape  to  exclude  the  action  of  scale  and  metallic  dust. 
The  power  factor  of  the  motor  is  usually  low,  on  account  of 
the  open  slots  and  the  ample  air  gap,  but  this  is  not  an  objection 
as  it  conduces  to  safe  operation,  while  the  power  factor  of, 
the  plant  is  improved  by  the  use  of  synchronous  converting 
sets  supplying  the  current  for  the  auxiliaries. 

Mechanically,  the  machines  are  very  massive.  The  stator 
stampings  are  dovetailed  into  the  heavy  cast  iron  frame 
and  are  held  in  position  by  a  number  of  separate  steel  plates, 
clamped  by  bolts  passing  across  the  core,  but  outside  the 
magnetic  circuit.  These  plates,  which  take  the  place  of  the 
stator  cheeks  used  in  British  practice,  are  fitted  with  a 
number  of  fingers,  either  cast  or  welded  on,  which  support 
the  teeth  of  the  stampings.  The  plates  are  each  separately 
held  by  bolts,  so  that  in  the  event  of  a  coil  burning  out 
and  of  damage  to  some  teeth,  the  machine  can  be  repaired  by 
removing  only  a  small  section  of  the  stampings. 

The  rotor  spider  is  of  cast  steel  and  the  rotor  stampings 
are  dovetailed  into  it,  either  by  dovetails  punched  in  one 
piece  with  the  stamping,  or  by  a  kind  of  double  wedge.  The 
bed-plates  are  often  fitted  with  keeps,  in  which  bearings  of 
low  centres  are  located  by  steel  wedges.  The  motors  are 
almost  always  designed  to  slide  axially,  so  as  to  expose  the 
stator  and  rotor  windings.  On  large  machines  the  couplings 
are  of  the  rigid  type,  which  would  not  be  reputed  good 
practice  at  home.  To  overcome  the  axial  thrust  which  would 
result  from  a  breakage  of  the  mill  shaft,  the  motors  are  fitted 
with  a  thrust  bearing,  clamped  to  the  outside  pedestal  of  the 
motor,  and  in  addition  the  brushgear  is  arranged  in  a  kind 
of  carriage,  which  enables  it  to  slide  away  with  the  rotor, 
should  this  be  forced  to  move.  In  some  cases  tlie  rotor 
shaft  is  fitted  with  a  large  thrust  collar,  working  on  to  a 
gun-metal  bearing,  fixed  at  one  end  of  the  bush  of  the  main 
bearing.  Neither  arrangement  is  always  clfeotive,  as  the 
author  saw  a  6,000-h.p.  mill  motor  at  Gary,  the  rotor  of  which 
had  been  forced  against  the  outer  pedestal  and  had  broken 
it  oft"  the  foundation.  The  bearing  bush  of  this  pedestal  was 
some  3  ft.  bore  by  6  ft.  long. 

Apart  from  the  early  plant  menti">ned  above,  direct- 
cm-rent  motors  are  not  often  used  for  driving  cogging  and 
merchant  miljs,  excepting  in  the  case  of  reversing  mills, 
where  they  are  employ L-d  in  conneQtion  with  a  Ward-Leonard 
converting  set  and  flywheel  load  equaliser. 

It  will  be  seen  from  the  above  that  the  main  characteristics 
of  the  average  merchant  mills  are,  firstly,  that  the  motors 
are  usually  direct  coupled  in  preference  to  the  rope  drives 
which  are  popular  in  this  country,  and  secondly,  that  the 
motors  are  mainly  of  the  alternating-current  type,  due 
apparently  to  the  preference  of  the  null  engineer  for  this 
type  of  machine,  owing  to  the  absence  of  the  coimuutator, 
and  the  fact  that  its  voltage  can  be  selected  to  suit  the 
particular  conditions.  The  disadvantages  of  tJiis  type  of 
machine  from  the  point  of  \-iew  of  torque  and  etticiency, 
when  a  heavy  speed  drop  is  required,  are  appiireUtly  not 
thought  serious  enough  to  counterbalance  the  above  points. 
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Plate  Mill  Arrangements. 

For  plate  mills  one  of  the  following  arrangements  is 
adopted  : — 

(1)  A  three  high  mill  with  a  drive  to  the  middle  pinion 
by  7neans  of  a  direct  coupled  motor,  the  speed  of  which  is 
usually  80  revs,  per  min.,  which  corresponds  to  a  speed  of 
the  rolls  of  .about  50  revs,  per  min.  This  arrangen\ent  re- 
quires a  heavy  flywheel,  and  is  not  very  suitable  for  a  three- 
})hase  high-tension  motor,  as  the  large  number  of  ])oles  and 
the  relatively  small  air-gap  give  a  very  low  power  factor,  espe- 
cially when  the  frequency  is  60  cycles. 

(2)  A  three  high  mill,  with  a  Kennedy  pinion  housing, 
where  the  motor  drives  on  to  a  small  diameter  pinion,  running 
at,  say,  200  revs,  per  min.  This  in  its  turn  drives  two  large 
])inions,  coupled  to  the  rolls.  This  type  has  considerable 
advantages  from  the  point  of  view  of  the  motor,  but  has  the 
disadvantage  that  any  power  supplied  by  the  flywheel  has 
to  be  transmitted  through  the  teeth  of  the  pinions. 

(3)  A  tandem  mill,  in  which  the  slabs  are  reduced  in  a 
reversing  roughing  mill,  with  two  rolls,  and  finished  in  another 
mill,  which  is  of  the  three  high  type,  with  a  drive  either  as 
in  No.  1  or  No.  2.  The  roughing  mill  is  usually  driven  by  a 
direct  current  motor,  from  a  flywheel  motor  generator  set ; 
the  finishing  mill,  however,  is  always  driven  by  an  induction 
motor. 

Motors  for  Auxiliary  Drives. 

There  is  a  remarkable  difference  in  the  practice  between 
mills  in  the  States  and  in  this  country,  as  in  the  former 
practically  all  auxiliary  drives  are  effected  by  direct 
current  machines.  Crane  motors  and  live  roll  motors  are 
almost  exclusively  of  this  type.  Alternating  current  live  roll 
motors  have  been  tried,  but  are  not  popular.  Breakdowns 
when  "  plugging,"  i.e.,  switching  the  motor  in  the  opposite 
direction  when  running,  appear  to  have  been  sufficiently 
severe  to  have  caused  this  type  of  machine  to  be  replaced  by 
direct-current  equipment. 

The  live  roll  motors  are  of  a  design  very  similar  to  that 
used  in  this  country,  with  one  or  two  exceptions.  The  casing 
is  usually  cast  in  one  piece  with  the  bearings,  whereas  here 
the  bearings  are  separate  and  one  can  obtain  access  to  the 
inside  of  the  motor  by  removing  them.  The  reason  is  probably 
that  the  mill  motor  is  an  outcome  of  the  traction  motor, 
and  that  early  traction  motors  were  all  made  in  that  way. 

Another  point  is  the  entire  absence  of  terminal  boards 
and  boxes,  all  connections  being  made  by  means  of  split 
links.  These  motors  are  often  made  m  the  "  open  "  style, 
viz.,  with  the  commutator  and  brushgear  entirely  accessible, 
a  type  which  does  not  exist  in  this  country.  They  also  have 
sometimes  a  countershaft  and  bearings  cast  in  one  piece  with 
the  frame,  similar  to  those  of  traction  motors.  Tha  windings 
are  mostly  of  asbestos-covered  wires  and  strips,  well  varnished 
to  make  them  waterproof. 

The  mill  type  motor  is  now  used  almost  universally  for  all 
auxiliaries  to  the  mill,  such  as  the  screwing  down  of  the 
rolls,  the  operation  of  charging  luachines,  viz.,  crane  motors, 
also  for  tlie  opening  and  closing  of  the  doors  of  soaking  ])its, 
tlu!  i)ushing  machine  for  the  billets,  for  hoists,  conveyors, 
manipulators,  &c. 

Th<>  mill  motor  is,  generally  speaking,  considerably  heavier 
and  morcM'xpensive  than  the  corresponding  commercial  motor, 
but  the  additional  outlay  is  well  repaid  by  increased  relia- 
bility, due  to  the  larger  margin  of  strengt.h  oi"  all  component 
parts  This  policy  is  no  douht  (piite  sound,  and  miglit  well 
be  imitated  by  steel  works  in  this  (H)untrv. 

Special  mention  slioidd  also  be  made  of  the  brakes 
used  with  thesis  motors,  'i'hey  are  in  sonu-  cases  carried 
from  the  motor  frame,  hut  mostly  secured  to  a  small  bed- 
plate of  the  same  height  of  centre  as  the  motor.  They  all 
have  very  large  sheaves,  and  the  shoes  are  fitted  with  cooling 
ribs  and  hinged  in  the  centre  for  automatic  adjustment  for 
wear.  All  hinges  for  the  levers  atid  the  shoes  are  made  with 
plain  steel  rods,  kept  in  place  by  s[)lit  pins,  so  that  the  taking 
apart  of  any  of  them  can  be  done  in  a  few  minutes  without. 
p  eeial  tools. 


Controlling  Gear. 

One  of  the  most  striking  developments  is  to  be  found  in 
the  controlling  gear  of  mill  motors  and  auxiliaries.  The 
aim  of  the  designers  has  been  to  obtain  the  greatest  degree  of 
reliability  when  employing  the  poorest  type  of  labour,  and  it 
must  be  said  that  very  satisfactory  results  have  been  obtained. 
Two  types  of  controllers  are  used  ;  tlie  ordinary  manually 
operated  and  the  remote  control  by  a  master  controller  and 
contactors. 

In  the  former  type,  one  finds  besides  the  drum  controller 
another  novel  type  in  the  cam-operated  controller.  This 
controller  operates  by  means  of  small  contactors,  which  are 
thrown  in  or  out  by  a  series  of  cams  fixed  on  the  shaft  of  the 
controller,  in  the  ])lace  where  usually  we  have  the  drum. 
The  operation  is  not  more  heavy  than  with  a  dnmi,  but  the 
contacts  in  action  can  be  examined  and  adjusted  for  wear 
much  better  than  with  the  old  drum  type. 

The  magnetic  controller  is  much  more  extensively  used 
than  in  this  country,  the  importance  of  obtaining  automatic 
control  independently  of  the  operator  being  fully  realised.  The 
construction  of  each  contactor  is  on  lines  similar  to  our  own, 
but  whilst  a  good  finish  is  not  always  attained,  great  inge- 
nuity has  been  used  in  the  design,  all  screws  and  bolts  being 
omitted  wherever  ])ossible,  while  all  wearing  parts  can  be 
removed  by  taking  out  a  few  split  pins.  The  number  of 
resistance  steps  is  usually  smaller  than  used  in  Great  Britain, 
the  variations  of  current  per  step  being  correspondingly 
heavier.  The  service  required  by  the  contactors  is,  therefore, 
more  severe  than  is  customary  in  this  country.  The  starting 
gear  for  smaller  motors  has  been  develoj^ed  in  some  cases  to  a 
very  high  standard,  and  some  very  interesting  types  of  starters 
for  squirrel-cage  motors  are  met  with,  the  contacts  working 
under  oil,  which  can  be  exposed  for  examination  by  turning 
a  handle,  without  removing  the  oil.  (Crocker-Wheelei- 
design.) 

High-tension  Distribution. 

When  power  is  generated  in  the  steel  works  itself,  it  is  usually 
at  6,000  volts,  and  is  distributed  at  this  pressure  to  all  large 
motors  on  the  system.  Smaller  motors  are  supplied  at  2,000 
and  500  volts.  Synchronous  apparatus  is  used  in  the  gen- 
erating station  and  in  various  parts  of  the  plant,  to  obtain 
power  factor  correction. 

The  feeders  from  the  station  to  the  various  sections  of 
the  works  were  originally  all  carried  overhead,  but  various 
troubles,  due  to  dirt  and  accidental  shorts,  caused  them 
more  recently  to  be  put  underground.  The  cables  are  usually 
run  in  fibre  conduits,  embedded  in  the  ground,  and  ending  in 
underground  chambers,  where  joints  and  connections  are 
made.  These  chambers  are  also  used  for  ventilating  and 
cooling  the  ducts.  Where  very  heavy  feeders  are  used,  they 
are  split  into  parallel  paths,  ending  in  separate  chambers. 
Independent  single  cables  are  used  for  each  ])hase. 

The  neutral  of  the  system  is  seldom  earthed,  as  the  mill 
engineers  are  of  opinion  that  the  benefits  thus  obtained  do  not 
compensate  for  the  trouble  of  having  motors  trip|)ed  out  of 
circuit  by  an  accidental  short  on  one  phase.  Where  the 
generating  station  is  linked  on  to  a  large  supply  sy.stem 
(which  is  always  earthed)  the  generating  station  of  the  null 
is  of  necessity  earthed  as  well,  mo.stly  by  means  of  an  earthing 
"bus  bar,  which  allows  of  any  generator  being  earthed  inde- 
pendently. The  earthing  is  usually  through  high  resi.stances, 
to  limit  the  current  in  cases  of  short-circuit,  and  this  requires 
the  use  of  relavs  in  the  trip  gear  of  the  switches  controlling 
the  feeders. 

Linking-up  and  Protection  of  Systems. 
Owing  to  the  necessity  of  utilising  on  the  spot  waste  gas 
or  steam,  large  steel  works  or  groups  of  works  have  several 
power  stations,  which  are  linked  up  amongst  them  for  inter- 
change of  power  and  nmtual  assistance  in  breakdowns.  Where 
large  |)ower  supply  companies  are  near  at  hand,  the 
woiks  generating  station  is  linked  up  to  them.  The  dis- 
tribution voltage  of  sueh  jmblic  companies  is  usually  between 
Oli.dtid  and   1(M),(I(M»  volts,  which  necessitates  the  introdu^-tiou 
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of  a  transforming  station  of  sonu;  iiiagnitud*!.  Such  linking 
introduces  also  the  problem  of  protection  for  the  steel  works 
plant.  The  linking-up  stations  are  usually  built  in  the  most 
up-to-<late  manner,  and  there;  af)p('ars  to  be  no  attem])t 
either  in  the  layout,  building,  or  outfit,  to  cut  down  expen- 
diture at  th(!  risk  of  safety.  Engineers  appear  to  have  a 
free  hand  to  requisition  and  install  any  plant  which  will 
guarantee  continuity  of  supply  and  freedom  from  troubles. 
That  this  is  the  only  correct  policy  is  evident  when  one  con- 
siders that  there  are  to-day  steel  works  generating  plant  of 
100,000  kw.,  and  that  plans  are  being  made  in  some  cases 
nearly  to  double  this  figure. 

Another  problem  to  which  great  consideration  is  given  is 
the  protection  of  some  of  the  older  sections,  mostly  the  original 
nucleus  from  which  the  installation  was  developed.  In 
such  sections,  neither  the  circuit-breakers  nor  the  'bus  bars 
or  their  su})j)orts  are  such  as  to  withstand  a  short-circuit 
fed  from  the  generators  in  the  new  ])ortion  of  the  system. 
On  the  other  hand,  it  is  often  found  impracticable  to  renew 
the  switchgear  to  suit  the  new  conditions,  and  in  such  cases 
one  of  the  following  methods  has  been  adopted  : — 

(1)  Tlie  installation  of  group  circuit-breakers,  covering  a 
group  of  feeders,  the  individual  capacity  of  whose  breakers  is 
insufii(;ient  to  deal  with  a  short  on  any  of  the  feeders.  These 
group  breakers  are  interlocked  with  the  feeder  breakers  as 
follows  :  The  feeder  breaker  has  a  double  relay,  one  direct 
acting  for  shorts  and  one  time-set  for  overload.  When  a 
short  occurs,  the  direct  acting  relay  cuts  out  the  overload 
trip  gear  on  the  feeder  breaker,  but  makes  contact  with  the 
relay  of  the  group  breaker,  which  o[)ens  and  clears  the  short 
circuit,  at  the  same  time  closing  also  a  circuit  which  makes 
the  particular  feeder  breaker  come  out.  After  this,  the  group 
bn^aker  can  be  reset,  either  by  hand  or  magnetically. 

(2)  Auxiliary  bus  bar  system.  In  this  method  the  old 
section  of  the  works  is  connected  to  the  new  by  means  of 
two  systems  of  bus  bars,  installed  in  a  separate  house  and 
connected  together  by  linking  breakers.  The  system  is  to 
some  extent  a  development  of  the  previous  one,  and  the 
same  conditions  for  tripping  and  interlocking  rule  as  before. 
It  can  further  be  extended  by  installing  two  separate  bus  bar 
systems,  some  distance  apart  from  one  another,  connected  by 
breakers  at  both  ends. 

(3)  Tlie  installation  of  reactances  in  the  feeders  and  sectional- 
ising  tie  bars  by  means  of  reactance  coils  to  reduce  the  effect 
of  short  circuits. 

Electric  Furnaces. 

Electric  furnaces  are  very  generally  employed  to  produce 
the  ferro-alloys  required,  either  as  reagents  to  remove  oxygen 
from  the  charge  (ferro-manganese),  or  as  carriers  of  rare 
metals  (ferro-chromium,  ferro-tungsten,  &c.).  The  furnaces 
are  mostly  of  the  arc  type,  three-phase,  working  with  a 
voltage  of  120  to  60  on  the  secondary,  which  is  mostly  mesh 
connected  and  obtained  from  a  bank  of  three  transformers. 
The  power  factor  of  the  furnaces  when  the  secondary  leads 
are  well  arranged  works  out  as  high  as  90  per  cent.,  but  some 
of  the  early  furnaces,  probably  installed  without  true  apprecia- 
tion of  the  value  of  the  inductance  of  the  leads,  have  a  much 
lower  power  factor.  To  obtain  the  best  residts  and  the 
shortest  length  of  connections  in  all  new  plant  there  is  a 
difference  of  level  of  some  12  ft.  between  transformers  and 
furnace,  which  gives  an  almost  straight  run  of  leads.  The 
combined  reactance  of  transformers,  furnace  and  leads  seems 
to  be  about  43-5  per  cent.,  which  corres])onds  with  about 
2]  times  full  load  current  on  a  sustained  short  circuit  with 
full  voltagi;  maintained  at  the  primary  teniiinals.  The 
average  consuiu{)tion  per  ton  for,  say,  a  6-ton  furnace  is  said 
to  be  600  units  per  ton  of  steel,  starting  with  a  cold  charge. 
To  shorten  the  time  required  to  melt  the  charge  the  voltage 
of  the  secondary  is  raised  by  several  methods,  the  most 
simple  being  the  following:  To  start  the  arc  in  the  furnace 
the  ]),rimary  of  the  transformer  is  connected  star,  giving  a 
voltage  of  90/100  to  the  secondary  ;   as  soon  as  the  conditions 


in  the  furnace  become  normal,  tlie  sccfuidary  voltage  is 
raised  to  160/170,  by  connecting  the  primary  in  mc«h,  the 
increased  voltage,  being  u.sed  to  overcome  the  magnetic 
choking  of  th»f  materials  in  the  furnace.  After  the  charge  is 
melted,  the  primary  is  switched  over  again  into  mesh  con- 
nection, and  kept  thus  for  the  whole  jjcriod  of  the  refining. 

It  is  interesting  to  note  that  the  English  Greaves-Et-f^hi-il.s 
furn.Tce  is  fairly  extensively  used,  and  well  thought  of, 
whereas  the  induction  furnace  which  is  popular  in  Germany 
does  not  seem  to  have  proved  satisfactory  in  spite  of  the 
saving  claimed  due  to  absence  of  electrodes. 

Gas  Cleaning. 

The  cleaning  of  blast-furnace  gas  by  meaiLS  of  electrical 
precipitation  has  been  tried,  but  apparently  so  far  not  quit<- 
successfully,  owing  to  the  difficulty  of  cleaning  the  gas  below 
a  certain  percentage  of  solid  matter,  without  causing  short 
circuits  in  the  tubes.  The  system,  however,  is  ver\'  widely 
used  in  other  chemical  industries,  and  promises  well  for  the 
future.  The  precipitation  is  obtained  by  means  of  mechanical 
rectifi:ers,  working  with  about  60,000  to  70,000  volts  alteriiat- 
ing  current. 

Conclusion. 

The  above  article  shows  only  a  few  of  the  fields  of  applica- 
tion which  electrical  industry  has  found  in  the  steel  works  of 
the  United  States.  The  development  of  the  latter  and  their 
})henomenal  growth  has  been  in  no  small  measure  due  to  the 
help  of  the  electrical  engineer  in  dealing  with  their  materials 
and  products  at  all  stages.  Whilst,  no  doubt,  at  the  beginning 
of  the  electrical  manufacture,  the  steel  industry  represented  a 
useful  field  for  exploitation  by  the  electrical  worker,  a  change 
in  the  conditions  has  now  taken  place,  which  makes  growth 
and  further  development  of  the  steel  industry  dependent  on 
the  rate  at  which  the  electrical  industry  can  supply  its  machin- 
ery and  apparatus  to  the  steel  maker. 


Electric   v.   Hydraulic    Drives    for 
Steel   Mill   Auxiliaries. 


A  recent  number  of  the  "  Electrical  Review  "  of  New  York  con- 
tains an  article  by  Mr  R.  B.  Gerhakdt  on  '"  Electric  venous  Hy- 
draulic Drives  for  Steel  Mill  Auxiliaries."  Mr.  Gerhardt  points  out 
that  from  the  control  standpoint  the  electric  drive  almost  always 
has  the  advantage  over  the  hydraulic  drive,  and  that  the  main 
difference  between  the  two  kinds  of  power  is  that  one  is  more  easily 
transferred  into  reciprocating  motion  and  the  other  into  rotary 
motion.  With  regai-d  to  efficiency  the  electric  drive  has  the  ad- 
vantage over  the  hydraulic  drive,  for  the  latter,  though  veryefticient 
at  full  load,  deci-eases  rapidly  in  efficiency  as  the  load  decreases. 

The  author  gives  a  detailed  analysis  of  the  erection  and  running 
costs  of  the  two  drives  for  various  forms  of  steel  mill  machinery, 
including  furnace  door  hoists,  blooming  mill  manipulators,  lifting 
tables  and  middle  roll  balancci-s  and  shears.  Reviewing  the  figures 
he  draws  the  conclusions  that  in  the  case  of  'he  furnace  door  hoists, 
the  expense  of  operation  is  about  the  same  whichever  drive  is  used, 
though  the  initial  cost  of  the  electrical  is  almost  thn^  times  that  of 
the  hydraulic  machinery.  With  the  furnace  cover  drives  the  ad- 
vantage as  to  expense  of  operation  and  initial  cost  also  lies  with  the 
hydraulic  drive,  though  case  of  control  gives  electrical  equipment  a 
decided  advantage,  while  it  is  also  probable  that  by  its  use  labour 
costs  are  reduced  to  some  extent.  The  electrically-driven  elevator 
has  the  advantage  over  hydraulic  elevators  in  both  ojicrating  ex- 
penses and  in  initial  cost,  while  as  i-egards  the  lifting  talijc  and 
middle  roll  balancers  on  a  thi-ee  high-plate  mill,  tinnigh  the  electric 
drive  costs  cimsiderably  more  fhan  the  hydraulic  drive  to  install,  it 
is  very  much  cheaper  in  operation.  Thei-e  is  little  ditlei-eiuc  in  the 
cost  of  operation  between  electrically-driven  and  hydraulically- 
operated  bloom  shears,  though  once  again  the  initial  cost  of  the 
electric  drive  is  considerably  higher  than  that  of  the  hydraulic  drive  . 
Mr.  Gerhardt  is  of  opinion  that  there  is  little  to  choose  in  reliability 
between  these  two  forms  of  drive. 
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Variable  Speed  Rolling  Mill  Drives. 


The  Relative  Advantages  of  Direct  and  Alternating  Current. 


THE  conservative  attitude  of  the  British  steelworks  engineer 
is  apparent  in  regard  to  the  question  of  variable  speed 
drives  for  large  rolling  mills.  The  subject  has  been  brought 
into  prominence  again  recently  by  Mr.  C.  A.  Ablett's  Paper 
on  "  Direct  Current  Compared  with  Three-phase  Current  for 
Driving  Steelworks  Plant,"*  which  has  evoked  a  good  deal  of 
interesting  criticism.  The  possibilities  of  induction  motors 
used  in  conjimction  with  variable  speed  sets  appear  attractive, 
and  a  few  remarks  on  the  stibjeCt  may  be  gf  interest.  It  is 
well  known  that  the  developmeilt  of  these  speed  regulating 
sets  has  proceeded  apace  in  America  and  on  the  Continent  for 
sbhie  years  past.  There  is  good  reason  to  believe,  however, 
that  the  lukewaimness  of  British  engineers  is  based  not  on 
insular  prejudice  alohe,  biit  on  very  sound  technical  and 
economic  arguments. 

Of  the  various  methods  that  are  at  present  in  vogue  for 
attaining  speed  regulation  in  non-reversing  rolUng  mills  the 
following  three  may  be  looked  upon  as  typical :  (a)  D.C.  motor 
fed  from  rotary  converter ;  (6)  induction  motor  with  D.C. 
auxiliary  and  rotary  converter  (Kramer  system)  ;  (c)  induc- 
tion motor  with  commutator  motor  auxiliary  (Scherbius-Milch 
system). 

To  avoid  confusion  with  the  many  systems  that  have  already 
been  advocated,  the  accompanying  illustrations,  Figs.  1,  2  and 


Mi//  Motor 


Transformer 


Rotary 


Field  Rheostat 

Fig.  1. — DC.-IloTARY  System. 


3,  show  diagramiiiatically  the  methods  of  regulatiorl  referted' 
to  above  as  (a),  (6)  and  (c)  respectively. 

CoiviPARISON   OF  THE   SYSTEMS. 

A  general  comparison  of  the  three  systems  shows  that, 
as  regards  achievable  results,  there  is  not  much  to  choose 
between  them.  The  characteristics  are  those  of  a  compound 
machiile — ?.r.,  speed  regulation  can  be  obtnir^ed  at  all  loads 
fi-om  lib  load  to  full  load,  aiul  a  certain  speed  drop  is  available 
for  utilising  tlH^llywheel  energy.  The  s])eed  range  is  usually  up 
to  dS  or  50  per  cent.  In  Figs.  1  and  2  rc^gulation  is  effected 
with  constant  liorse-power  at  all  speeds.  In  the  usiial  arrange- 
ment of  Fig.  3  tiiis  is  not  possible,  the  total  effective  horse-power 
falling  with  the  speed.  A  variation  of  Fig.  3  exists  in  which 
the  auxiliary  motor  is  coupled  to  the  main  motor,  giving 
r(>gulatidh  at  C(*nstant  horse-power.  Similarly,  in  the  Kraemer 
system  (Fig.  2),  the  auxiliary  motor  may  be  coupled  to  an 
asyikhtohous  generator,  thus  returning  the  slip  euctgy  to 
the  maiiis  instead  of  to  the  ihill  shah. 

*  ^SrcTiiK  Er.K(TiuriAN.  Vol.  LXXXIV.,  iip.  .'>:ir)-r)4n.  May  14.  1020. 


The  respective  merits  of  the  three  systems  will  now  be  dis- 
cussed under  separate  headings,  viz.  : —  Efficiency,  Capital, 
Cost,  Reliability  and  Maintenance,  &c. 

Efficiency  and  Power  Factor. 

Published  figures  regarding  relative  efficiencies  are  apt  to  be 
misleading.  In  many  cases  these  have  been  obtained  for  rela- 
tively small  sets,  and  in  others  comparisons  are  made  in  the 
cases  of  blower  or  compressor  drives,  where  conditions  are  very 
different  from  those  prevailing  in  rolling  mill  service.  Accbrd- 
ing  to  the  writer's  observations,  the  difference  in  overall 
efficiency  between  the  thtee  systems  becomes  practically 
negligible  with  sets  of  about  1,500  h.p.  and  upwards.  The 
following  figures  are  taken  from  rolling  mill  sets  of  approxi- 
mately 2,500  H.P.  output,  which  are  very  fairly  comparable 
as  regards  maximum  speed  and  speed  range  :— 


(o)  Ditect-current  Motor  and  Rotary — 

Overall  F.L.  efficiency. 
(Motor,  rotary  &  trans.) 

Maximum  speed  87'6  per  cent. 

Mean  88-1 

Minimum      ^8-1 


Power  factor. 

unity 
imity 
unity 


(6)  Kramer  System — 

Overall  F.L.  efficiieiiey. 

Maximum  speed  93-75'per  cent. 

89%  "       ,. 


Mean 
Minimum 


87 


(c)  Scherbius  System — 

liiaximum  speed  . . 
Mean  „ 

Minimum      „ 


Overall  F.L.  efficiency. 

. ..     88-6  per  ceiit. 

...     9i-i3 

...     89-0        i. 


Pbwer  factor. 

88  per  cfent. 
87         ,„ 
92 


Power  factor. 

90  pel:  cent. 

88 

87 


The  above  figures  bear  out  the  general  experience  that  as 
regards  fuU  load  efficiency  there  is  hardly  anj'thiug  to 
choose  between  the  three  systems.  It  should  be  noted, 
however,  that  with  large  mill  drives  (upwards  of  1,500  h.p.) 
the  rotary  set  of  Fig.  1  will  consist  of  two  or  more  units,  so  that 
at  any  time  only  as  many  rotaries  are  in  operation  as  the  load 
actually  warrants.  Under  light  load  conditions  th^  overall 
efficieiicy  may  thus  be  appreciably  higher  than  in  the  case  of 
the  induction  motor  systems. 

As  regards  power  factor,  the  D.C.  rotary  system  undoubtedly 
has  the  advantage,  as  a  factor  of  approximately  unity  c-an  be 
attained  at  all  loads  and  speeds.  It  is  true  that  in  the  case  of 
Figs.  2  and  3  the  power  factors  can  be  improved  beyond  the 
figures  given  ixi  the  tables  ;  but  this  can  be  achieved  only  by 
a  corresponding  increase  in  the  size  and  cost  of  the  regulating 
sets. 

Capital  Cost. 

The  prices  of  plant  of  this  liahire  depeiid  so  much  on  horse- 
power, maximum  speed,  speed  range  and  jiower  factor  regu- 
lation that  relative  figxires  for  the  three  systems  do  not  always 
show  tlie  same  ratio.  The  following  figures  will  give  some 
indication  of  the  relative  cost  to  be  expec'ted  ifor  sets  of 
1,500  H.P.  and  over.  If  scheme  {n)  costs  lOO.  then  scheme  (6) 
costs  95  to  110,  and  scheme  (r)  costs  88  to  92.  In  comparing 
the  prices  of  the  different  sets  the  questibli  of  total  available 
horse-power  miist  not  be  overlooked.  It  is  clear  that  if  the 
regulating  set  forms  an  independent  imit.  as  shown  in  Fig.  3, 
its  operating  speed  maybe  considetably  higher  than  if  it  were 
coupled  to  the  n\ill  motor  shaft  as  in  Fig.  2.  Fig.  3  \vill  thus 
sKow  an  advantage  as  regards  first  Cost.  The  priee  of  a  mecha- 
nically uMipled  auxiliarv  motoi-  will  be  hijjhei" ;    but,  on  the 
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other  hand,the  set  will  give  cdnstant  horse-power  at  all  speeds — 
i.e.,  heavy  seotiohs  can  be  rolled  at  lower  speeds  and  greater 
torques,  which  in  certain  mills  may  be  a  very  real  advantage. 

Reliability  and  Maintenance. 

There  can  be  no  doubt  that  as  regards  simplicity  and  low 
cost  of  maintenance,  Fig.  1  (D.O.  motor  and  rotary)  has  a  most 
j)ronounced  advantage.  The  whole  plant  consists  of  entirely 
standard  units,  each  of  whi(;h  has  been  developed  to  a 
very  high  state  of  both  efficiency  and  reliability.  The 
efficacy  of  this  systeni  lias  been  demonstrated  in  countless 
installations  in  this  country,  and  for  this  reason  alone  many 
steelworks'  engineers  will  maintain  that  it  is  wiser  to  sacrifice 
a  few  per  cent,  at  a  ])inch,  both  in  efficiency  and  capital  cost, 
in  order  to  secure  the  greatest  possible  guarantee  of  con- 
tinuity of  service. 


D.C. 
Excitation 


Fig   2. — Kramer  System. 


Fig.  2  (induction  motor  with  rotary)  likewise  comprises 
well-known  units — viz.,  a  rotary  converter  and  a  direct- 
current  motor.  The  latest  installations  of  this  kind  embody 
an  additional  exciter,  by  means  of  which  the  compounding 
effect  increases  as  the  rolling  speed  goes  down.  A  considerable 
number  of- "  Kramer  "  sets  are  in  operation  in  America  and 
on  the  Continent,  and  are  giving  satisfactory  results. 

Fig.  3,  whilst  usually  associated  with  the  name  "  Scherbius," 
has  been  modified  and  perfected  in  America.  In  its  simplest 
form  it  comprises  a  three-phase  commutator  motor  and  an 
asynchronous  generator.  Recent  developments  of  the  double 
range  set  necessitates  the  addition  of  a  frequency  changer 
exciter,  and  in  some  cases  a  third  commutator  machine  is 
required.  One  peculiar  advantage  of  the  latest  system  \?. 
that  the  speed  range  is  obtained  in  equal  proportions  above 
as  well  as  below  synchronism,  so  that  for  a  given  rating  the 
machines  will  be  smaller  than  in  the  case  of  Fig.  2.  Theo- 
retically, the  "  Sclierbius  "  set  is  of  extreme  interest.  It  is 
well  known,  however,  that  the  three-phase  commutator 
niotor,  especially  in  large  sizes,  jircseuts  exceedingly  difficult 
])roblems,  both  as  regards  design  and  manufacture,  and 
whether  such  a  machine  is  going  to  prove  its  efficacy  under 
the  severe  conditions  of  steel  works  practice  is  still  an  open 
question.  The  complexity  of  the  set  is  rather  likely  to 
I)rejudice  maintenance  engineers,  in  whose  eyes  simplicity 
is  an  outstanding  feature.  A  number  of  Scherbius  sets  of 
different  types  are  in  successful  operation  in  America,  but  the 
pubhshed  data  on  the  subject  is  meagre,  and  no  figures  regard- 
ing maintenance  costs  appear  to  be  available. 


Conclusion.^. 

An  illuminating  commentary  on  the  whole  question  is  the 
fact  that,  in  spite  of  the  number  of  spefjd-regulating  sets 
installed  in  other  countries  in  recent  years,  there  is,  to  the 
writer's  knowledge,  in  this  country  only  a  single  set,  a 
1,20(Jh.p.  induction  motor,  speed  variabh',  -36.!)  to  245  revs, 
per  min.,  on  the  Kraemer  system — which  wa.s  put  into  opera- 
tion 10  to  12  years  ago.  It  appears,  therefore,  that  no  such 
signal  advantages  resiUted  from  this  first  irtstallation  as  to 
warrant  its  general  adoption  under  similar  conditions. 

The  early  .successes  achieved  in  altemating-curnrnt  trans- 
mission and  the  construction  of  high -voltage  induction  motors 
lent  colour  to  a  view  that  saw  the  ultimate  banishment  of 
direct  current  from  steelworks  practice.  This  view  was  for 
some  time  sedulously  fostered  in  America  and  on  the  Continent, 
and  the  induction  motor  had  become  all  but  supreme.  One 
unfortunate  result  of  this  movement  has  been  that  often 
enough  rolling-mill  processes  have  had  to  be  modified  to  meet 
the  hmitations  of  the  constant-speed  drive.  More  recent 
investigations  into  the  economy  of  rolling  processes  have 
brought  out  emphatically  the  advantages  of  variable-speed 
drives,  and  these  are  consequently  being  installed  in  ever 
increasing  numbers.  In  such  cases  the  adoption  of  a  constant- 
speed  induction  motor  in  conjunction  with  a  speed  regulating 
set  appears  to  be  a  resourceful,  but  fundamentally  imsound, 
method,  an  ingenious  but  cumbersonie  artifice  to  render 
suitable  for  certain  service  a  motor  which  is  constitutionally 
unfitted  for  that  service. 


Freqctency 
Changer 


Rheo. 


Regulating 
TransFormer 


Conmutator    Induction 
Motor  Motor 


Fig.  3. — Scitebbius-Milch  System. 

It  is  not  to  be  denied  that  under  certain  conditions  a  regu- 
lating set  of  the  type  shown  in  Figs.  2  and  3  foruLs  an  attractive 
proposition,  and  engineers  are  looking  forward  with  keen 
interest  to  the  publication  of  actual  operating  figures.  .  At 
the  present  time  two  similar  strip  mills  of  the  continuous  type 
are  under  constmction  in  this  country,  of  which  the  first 
will  be  driven  by  direct-current  motors,  and  the  second  by 
induction  motors  regulated  on  the  Scherbius  system.^  The 
mills  will  be  operating  under  practically  identical  conditions, 
and  when  they  are  put  to  work  it  may  be  possible  to  obtain 
data  which  will  throw  valuable  light  en  the  question  under, 
consideration. 
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The    Electric    Drive 

By    W.  K.    TAYLOR    an 

THE  prof^rcss  inado  all  over  the  world  in  the  electrification 
of  rolling  mills  for  all  metals  and  all  sections  has  been 
remarkable,  and  of  late  years  is  represented  by  a  steeply 
rising  curve.  This  fact  is  well  known  to  those  who  specialise 
in  the  design  of  electrical  equipments  for  rolling  mills,  although 
it  is  not  so  widely  known  as  it  should  be  throughout  steel 
works  engineering  circles.  There  is  another  class  of  engineer 
who  is  fairly  well  in  touch  with  the  progress  of  the  electrical 
drive  for  mills,  and  that  is  the  steam  engineer,  but  of  course 
it  is  not  his  policy  to  assist  in  the  spread  of  knowledge  in  a 
direction  which  would  hurt  his  firm's  output.  There  has 
even  been  a  statement  recently  circulated  that  American 
practice  is  tending  to  revert  to  steam  drive  for  rolling  mills. 
This  statement  is,  of  course,  opposed  to  the  true  conditions 
of  alTairs,  as  may  be  superficially  ascertained  by  an  engineer 
for  himself  if  he  will  scan  the  pages  of  any  American  journal 
specialising  in  steel  works'  practice  and  products.  He  will 
then  find  that  in  the  case  of  new  mills  of  any  type  described, 
and  all  new  mills  are  lavishly  described  and  illustrated,  not 
5  per  cent,  are  fitted  with  steam  drive.  The  curve.  Fig.  1, 
shows  a  chart  of  the  progress  in  output  of  motors  for  main 
mill  drives  in  America  and  Canada  since  1905. 

History  of  the  Electric  Drive. 
In  connection  with  this  curve  it  will  be  of  interest  ljri(>lly  to 
recall  the  history  of  electric  drive  for  mills  in  America.  About 
24  years  ago  the  first  attempts  were  made  to  drive  a  rolling 
mill  electrically,  but  the  results  were  not  altogether  en- 
couraging on  account  of  the  limitations  of  the  apparatus  then 
available,  ^he  first  practical  results  were  obtained  in  Europe 
in  about  the  year  1900,  when  a  number  of  small  mills  were 
electrified.  The  first  installation  of  any  importance  in 
America  was  made  by  the  Westinghouse  Electric  &  Manu- 
facturing Company  in  1905,  when  two  1,500-h.p.  direct-current 
motors  were  installed  for  driving  the  No.  3  light  rail  mill  at 
the  Edgar  Thompson  Works  of  the  Carnegie  Steel  Company. 
At  the  time  these  motors  were  installed,  they  were  the  largest 
nu)tors  that  had  been  built  anywhere  tor  driving  rolling 
mills.  In  1906,  the  first  electrically-driven  reyersing  mill 
was  started  in  Europe,  and  at  the  beginning  of  1907,  the  first 
Ain(^rican  installation  was  put  into  operation  at  the  works 
of  the  Illinois  Steel  Company  at  South  Chicago  At  present 
tlien^  are  installed,  as  nearly  as  can  be  ascertained,  90  re- 
versing mills  and  1,300  continuously  running  mills  in  Europe  : 
and  in  America  40  reversing  mills  and  approximately  460 
continuously  running  mills.  The  aggregate  horse-power  re- 
quired by  the  continuously  running  mills  in  Europe  is  approxi- 
mately 750,000,  and  of  the  same  type  of  mill  in  America  the 
aggregates  is  ap])roximately  506,000  h.p.  The  average  cajjacity 
of  the  European  installation  is  600  H.i'.,  i  ud  of  the  American 
mill  1,100  H.p. 

In  America  the  trend  still  continues  in  favour  of  the  electric 
drive.  One  steel  company  is  installing  an  engine  on  a  40-in. 
reversing  blooming  mill,  but  this  is  an  exception,  and  they 
are  receiving  considerables  criticism  from  both  electrical 
and  mechanical  branches  of  the  engineering  profession. 
The  majority  of  the  steam  engineers  also  feel  in  fact  that  the 
])articular  steel  com|)any  is  making  a  rai.stake. 

For  driving  continuously  running  mills  iv.  is  generally 
admitted  that  the  electric  drive  is  without  a  rival,  while 
])ractically  all  new  installations,  both  in  this  country,  on  th<> 
ijontinent  and  in  America,  are  ado])ting  the  electrically- 
driven  reversing  mill.  There  still  exists,  as  already  nu'ii- 
tioned,  doubts  in  .some  minds  about  the  relative  advaiitagc^s 
of  tilts  electric,  drive,  due  to  the  r(>asoii  given  that  the  first - 
class  engine  builders  are  naturally  lighting  its  development 
and  progress,  a?id  advancing  many  argumiMits  in  favour  of 
the  steam  drive.  The.se  same  points  were  advanced  sonu> 
years  ago  in  America,  and  in  a  Paper  in  1916  read  before 
the  American  Ir.stitute  of  Electrical  Engineers  it  was  thought 
advisable  to  analyse  the  points  so  rai.sed. 


of   Rolling    Mills. 

a    C;.    K.    RAEBURN. 

These  same  arguments  might  very  well  be  reiterated  here. 
The  following  advantages  have  been  claimed  by  prominent 
engine  builders,  i.e.,  (1)  first  cost,  (2)  cost  of  operation,  (3) 
energy  saved  during  reversal,  (4)  low  power  consumption  with 
partial  load,  (5)  greatest  economy  of  time. 

First  Cost  Problems. 
When  considering  the  initial  (;ost  of  an  installation  it  is 
necessary  to  include  all  items,  not  only  the  cost  of  an  engine 
or  a  motor  to  drive  the  mill,  but  also  the  plant  to  supply  it. 
In  the  steam  drive  there  are  a  great  many  items  to  be  con- 
sidered, including  boilers,  economisers,  valves,  piping,  coal 
bunkers,  coal  and  ash  handling  facilities,  condensers,  chimneys, 
&c.  In  the  case  of  an  electric  drive,  besides  the  reversing 
motor,  there  is  the  motor  generator  flywheel  set  with  the 
necessary  auxiliaries,  if  the  power  is  purchased,  while  if  the 
steel  w^orks  supplies  its  own  powder  then  there  is  in  addition 
the  necessary  generating  plant.  The  following  tables  are 
given  as  a  comparison  of  the  relative  drives  and  are  based  on 
the  actual  installation  cost  of  an  equipment  for  driving  a 
40-in.  blooming  mill  to  roll  60,000  tons  of  steel  per  month 
from  24  in.  by  24  in.  to  8  in.  square  :■ — 

Eleclric  Drive  with  Purchased  Power. 

Complete   cost  of   reversing   motor,   flywheel    motor 

generator  .set,  exciters  and  control  equipment ...      £38,000 
Foundations,  wiring,  &c 2,000 

Total £40,000 

Electric  Drive  with  Power  Generated  at  Plant. 

('om])lete  cost  of  reversing  motor,  &c.,  as  before       ...  £38,tMMj 

Foundations,  wiring,  &e 2,000 

Proportion  of  power-house  cost,  2,500  kw.  at  £10  per 

kilowatt  25,tKH» 

Transmission  and  outside  wiring l,tKX) 

Total    ; £()G,0t)0 

Steam  drive. 

Compound  reversing  engine     £25,t)t)0 

Condenser  exhaust  piping,  including  pumps     5,0t)0     > 

Foundations    2,000 

Boilers  2, .WO  h.p.,  including  stokers,  coal  and  as!i- 

handling  plant  at  £6  jjer  horse-power    1,">,(^^   - 

Steam  piping  with  covering,  valves.  <.Ve 3,000 

Water  tunnel  for  condenser  with  discharge  8,500  gall. 

per  minute 10,000 

Total    £(>0,(HK» 

It  might  be  i)ointed  out  that  the  boiler  plant,  in  the  case 
of  a  steam  drive,  is  usually  about  double  that  required  in 
the  case  of  the  electric  drive.  As  is  usual  in  .steel  works, 
w-ater  conditions  are  not  very  favourable.  This  is,  therefore, 
a  point  worthy  of  careful  consideration. 

Cost  of  Operation. 

The  authors  of  the  Paper  mentioned  above  made  a  com- 
parison with  the  test  results  on  a  large  reversing  engine  taken 
from  a  Paper  by  Karl  Nibecker,  read  before  the  Engineers' 
Society  of  Western  Pennsylvania  in  July  1914.  They  give 
two  Tables,  I.  and  II.,  taken  from  that  Paper,  which  are 
results  of  single  ingots,  but  Table  II.  gives  the  result  of  a 
.series  of  six  ingots  from  which  a  fair  average  c^n  be  obt-ained. 
Table  111.  gives  the  results  made  upon  electrically-driven 
reversing  mills,  and  is  stated  to  represent  "  figures  based  on 
th(>  i»ow(>r  consumption  of  a  large  number  of  ingots  rolled 
during  the  regular  operation  of  the  mill.  They  do  not  in 
anv  wav  repre^sent  figures  made  under  ideal  test  conditions. 
They  have  been  obtained  by  reading  the  watt-honr  meter 
in  the  line  supplving  power  to  the  reversing  mill  equipment, 
including  all  lo.sscs,  and  represent  the  tot.;il  power  required 
to  drive  the  mill.  Under  normal  operating  conditions  the 
turbine  would  run  at  70  per  cent,  of  full  load,  and  taking 
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the   strain    consuiiijjtion    at    this    jtoiiit.    I  ii.i'.-liour   can    be 
{^(•noratcd  for  13-6  lb.  of  steam,  from  wliicli,  taking  the  j)ower 
rr(|uir('ni('nts,  the  total  steam  eonsiimption  can  be  calculated. 
This  will  be  found  to  be  not  more  than  50  to  HO  per  cent,  that 
of  the  best  engines  installed  in  the  States  to  date." 

At  a  Hicent  discussion  on  "  Steam  and  Electric  Drive  for 
the  Operation  of  Blooming  Mills,"  Mr.  E.  S.  JefTeries,  engineer 


Table  I. — Steam  Consumption  of  Reversing  Steam.  Driven  Blooming 

Mill. 


No. 

Size  of 

No.  of 
Elonga- 
tions. 

Lbs.  of 

steam 

per  ton. 

1  Lbs.  steair 

ix;r  ton  at 

Ingot, 
in. 

Bloom. 

in. 

Ilfx3 

5  Elong. 

9  Elong. 

A 

22x22 

11-5 

643 

444 

591 

B 

20x22 

lix^ 

150 

600 

1         375 

505 

C 

20x22 

7X6 

90 

495 

1         350 

495 

D 

18x32 

23?  X  4.J 

50 

420 

420 

1', 

16x32 

29X5 

3-25 

280 

F 

19x46 

36i  X  4| 

4-75 

300 

G 

18x32 

23^X3 

7-5 

410 

256 

Table  IL- 


-Steam  Consum/ption  of  Reversing  Steam  Driven  Blooming 
Mill. 


Size  of 

Elon- 
gations. 

Lbs. 

No. 

Ingot. 

in. 

Bloom. 

in. 

Steam 
jwr  ton. 

Remarks. 

A 

20x22 

7X6 

904 

587 

Cold  ingot. 

B 

20X22 

7X6 

904 

490 

Hot  ingot. 

c 

20x22 

7x6 

9  04 

497 

Good  rolling. 

1) 

20x22 

7X6 

904 

520 

New  engineer. 

fi 

20X22 

7X6 

904 

518 

New  engineer. 

F 

20x22 

7X6 

904 

575 

Bad  rolling. 

(J 

20x22 

7ix3i 

151 

767 

New  engineer. 

H 

20X22 

7ix3i 

151 

610 

Good  manipulation. 

I 

20x22 

11JX3 

10-75 

694 

New  engineer. 

J 

20x22 

llfx3 

10-75 

625 

Good  manipulation. 

K 

18x36 

23^X4^ 

513 

522 

Good  rolling — cold. 

L 

18x36 

23ix4i 

513 

423 

Good  rolling — hot. 

M 

19x46 

36^  X  4| 

4-62 

356 

Bad  rolling. 

N 

19X46 

36^X4^ 

4-62 

292 

Good  rolling. 

'U- 


Table  III. — Electncally-driven  Reversing  Mill 


Ingot. 

Bloom. 

Elongation. 

H.P.-hrs. 
per 
ton. 

Lbs. -steam 
per  ton  at  13-6 
lbs.  ]Kr  H.P. 

Remarks. 

in. 

m. 

hour. 

Round 

18 

7tx7f 

4-66 

11-4 

155 

High  carbon. 

18x20 

3x8 

12-2 

230 

313 

High  carbon. 

18x20 

2x16 

9-2 

19-4 

2(}4 

Soft  steel. 

18x20 

4x4 

18-5 

26-0 

354 

17x15 

4x4 

160 

240 

32(> 

20X22 

5X5 

160 

25-5 

347 

20x20 

8X8 

6-25 

170 

231 

to  th(!  StcM'l  Com|»any  of  ('a?iada,  gave  some  very  int.-resting 
information  {see  'J'able  IV.)  with  regard  to  the  operation  of  a 
34-in.  reversing  mill  during  its  working  since  its  commence- 
ment, a  period  of  6^  years.  In  this  time  it  has  rolled  1 ,353,879 
nctt  tons  of  various  sizes,  varying  from  10  in.  rounds  down 
to  4  by  4'8,  the  average  size  being  about  5  in.  by  5  in.  From 
an  operating  standpoint,  this  (iquipment  has  given  pracrtically 
no  trouble,  as  is  illustrated  by  the  fact  that  in  the  last  4  J  years, 
which  period »is  taken  so  as  to  eliminate  the  development 
period  during  which  time  it  was  necessary  to  make  several 
changes,  the  total  delays  charged  by  the  mill  department 
against  this  equipmcTit  were  11  hrs.  35  min.,  which  is  roughly 
1  min.  for  every  2,000  tons  rolled.  A  further  analysis  of  thi; 
above  delays  shows  that  there  is  only  1  hr.  35  min.  which  h 
chargeable  to  the  operation  of  the  equipment. 


Energy  Saved  During  Reversal. 

The  (juestion  of  saving  accelerating  energy  is  one  that  is 
being  given  considerable  thought  by  engine  builders,  as 
there  is  no  w^ay  of  storing  it  in  the  engine.  With  either 
electric  or  steam  drive,  if  the  mill  be  operated  in  an  ideal 
manner,  the  metal  should  leave  the  roll  at  practically  zero 
sp(H;d,  so  that  all  the  stored  energy  in  the  rotating  parts  will 
have  been  usefully  utilised.  Mills  are,  however,  not  operate<l 
in  this  way,  as  tonnage  is  the  sob;  object  of  the  workmen, 
who  therefore  are  not  interested  in  obtaining  low  power 
consumption.  This  is  a  condition  that  must  be  reckoned  with, 
and  if  possible  the  design  of  the  equipment  should  be  such 
that  the  power  consumption  cannot  be  aflected  materially 
by  unskilled  operation. 

In  the  case  of  steam  drive,  it  is  quite  common,  in  spite  of 
the  various  preventive  devic+'s  installed,  for  the  engine  to 
race  after  the  metal  has  left  the  rolls,  especially  if  the  draft 
has  been  a  heavy  one,  when  there  may  be  a  large  volume  of 
steam  in  the  cylinder  which  is  not  expanded  and  which  acceler- 
ates the  engine  parts.  The  engine  must  then  be  stopped  and 
energy  is  required  to  do  it.  Owdng  to  the  fact  that  the  speed 
of  a  reversing  motor  is  proportional  to  the  throw  of  the  control 
lever,  and  does  not  vary  appreciably  with  the  load,  ideal 
conditions  can  be  niore  nearly  approached  than  with  a  steam 
engine.  In  the  case  of  electric  drive,  the  motor  is  stopped 
bv  reversing  its  function  and  making  it  act  as  a  generator. 
This  natural  characteristic  of  the  equipment  enables  the 
braking  to  be  effected  very  rapidlv,  and  also  economically,  as 
the  energy  stored  in  the  rotating  parts  is  returned  to  the 
flywheel  of  the  set.  Thus  no  energy  is  lost  except  in  the 
resistance  of  the  windings.  The  point  is  of  some  importance, 
as  it  shows  up  in  the  relative  power  consumption  of  the  two 
methods  of  drive. 


i    Table  IV .—Electrical  Operating  Costs  per  Tutu 


Year. 

Months  in  operation    

Tonnage    ....' 

Kilowatt-hour  per  ton     .. 

Powereost    

Rejjairs  and  maintenance 
]\1  iscellaneous  supplies     . . 

Labourin  operation     

Total  cost     


lac 


1913. 

9 

119,230 

23-9 
0160 
00069 
00045 
00141 
0-1855 


1914. 


92,622 

22-8 
0-153 
0-0092 
00049 
00161 
01832 


1915. 


1916. 


12 

174.460 

21-5 
0-144 
0-0045 
OOOiV) 
00128 
0-1638 


12 

238,050 

19-8 
0-133 
00102 
00025 
00 100 
01557 


1917. 


12 

297,224 

20-4 
01 37 
00039 
0-(Xl29 
00128 
01566 


1918. 

1919. 

Av. 

o^  total. 

12 

8-I- 

73 

276.778 

155.515 

1,353.879 

21-8 

23-4 

2.1-2 

0-146 

0157 

0-1457 

86-7 

0-(X)30 

0-W27 

0-(X157 

8-0 

0  0015 

0-W51 

0-W32 

3-4 

0-0147 

00146 

00134 

1-9 

01652 

01794 

0-1680 

100-0 

Year. 

Total  operating  costs  

Interest  on  investment    .... 
Depreciation  (20  j'eai-s)  .... 

Total  main  drive 

♦Miscellaneous 

Total  mill  electrical  charge 


1913. 


0-185 
0-078 
0-065 
0-328 
0-126 
0454 


Total  Electrical  Costs  perTonJn  Pence. 
1916. 


1914. 


1915. 


0-183 
0101 
((•084 
0-368 
0  133 
0-501 


0-164 
0-054 
0-045 
0-263 
0  115 
0-378 


0-156 
0-040 
0-03:$ 
0-2-J9 

0  078 
0-307 


1917. 


1918. 


0157 
0-032 
0026 
0215 
0  061 
0-276 


0165 
0-035 
0-028 
0-228 
0-063 
0-291 


1919. 

Av. 

%  total. 

0-179 

0-1680 

49-17 

0-(Ul 

0«>46O 

13-46 

0034 

(»03S3 

11-21 

0  254 

0-2523 

73-84 

0-077 

00S94 

2616 

0331 

03417 

1 0000 

*  All  other  electrical  charges,  including  overhead. 

Electrical  Cost  Data,  December,  1919.     34  in.  Reversing  Blooming  Mill. 


t  Up  to  and  including  August  31.  1919. 
Steel  Company  of  Canada,  Ltd..  Hamilton.  Ontario. 
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Lower  Power  Consumption  with  Low  Loads. 

WJtK  electrically-driven  mills  the  economy,  of  course,  falls 
^off  somewhat  on  the  output,  owing  to  the  continuous  windage 
and  friction  losses  of  the  flywheel  motor  generator  set,  which 
.are  independent  of  the  load  on  the  machine.  Apart  from 
these  losses  it  makes  practically  no  difference  whether  one 
or  thirty  ingots  are  rolled  pef  hour,  as  far  as  the  unit  power 
consumption  is  concerned.  In  other  words,  the  net  power 
(leaving  out  the  constant  losses)  per  ton  of  steel  is  practically 
independent  of  the  quantity  rolled.  A  similar  condition 
exists  with  the  steam  engine,  inasmuch  as  it  has  certain  con- 
stant losses  due  to  leakage,  piping  and  auxiliary  power. 
However,  apart  from  these  losses  the  steam  consumption  will 
not  be  constant  per  unit  of  work  done,  as  the  expansion  con- 
ditions vary.  Recently  a  large  American  company  investi- 
gated the  losses  in  their  steam  lines,  and  on  Sunday  found 
that  they  were  generating  8,000  boiler  horse-power.  The 
valves  of  the  boiler  house  of  two  large  lines  were  closed  and 
the  load  dropped  to  5,000  boiler  horse-power.  Then,  after 
checking  up  the  actual  load,  they  found  they  were  carrying 
2,500  H.p.  load,  which  brings  out  very  clearly  that  the  actual 
economy  of  the  engine  on  test  does  not  necessarily  justify  the 
installation  of  that  type  of  unit. 

Greatest  Economy  of  Time. 

It  may  be  true  that  the  steam  engine  can  attain  certain 
given  speeds  more  quickly  than  the  reversing  motor.  At  the 
same  time  it  does  not  follow  necessarily  that  the  reversing 
engine  will  roll  any  greater  amount  of  metal  than  the  revers- 
ing motor.  This  depends  upon  many  other  conditions,  such  as 
the  way  in  which  the  metal  is  handled  on  the  tables,  the 
maximum  speed  reached,  and  also  the  time  lost  in  the  manipu- 
lation of  the  driving  unit.  In  a  description  of  the  Brier  Hill 
Steel  Company's  engine  given  by  Mr.  W.  C.  Coryell,  in  the 
discussion  on  the  Paper  by  Mr,  Karl  Nibecker,  he  mentioned 

Table  V. — Time  Study  of  Reversing  Engine. 


Pass  No. 


Time  of  entering  pass. 


Manipulation. 


1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  

Leaving  pass 


Sees. 
0 
35 
9-7 
130 
17-2 
2b-8 
27-2 
31-8 
370 
42-0 
50-0 
56-0 
62-0 
67-7 
75-8 
79-3 


Turn 


Turn 
Turn 
Turn 
Turn 
Turn 


Table  VI. — Time  Study  of  Reversing  Motor. 


Pass  No. 


1 
2 
3 
4 

5 

0 

7 

8 

9 

10 

II 

12 

13 

14 

15 

Itt 

17 

18 

19 


Time  of  entering  pass.  Mahipulation. 


Sees. 
0 

3-2 
9-4 
12-7 
1.5() 
18-8 
2fiO 
29-2 
3  IS 
3.-) -7 
1 1  -I 
44-7 
48o 
534 
55-8 
64^6 
71-8 
810 
910 


Turn 


Tivn 


Turn 
Turn 
Turn 


he  gave  a  time  study  when  rolling  an  18  in,  by  20  in.  ingot 
down  to  7-06  in.  by  7-25  in.  in  15  passes.  Table  V.  is  a  copy 
of  this  table,  while  Table  VI.  gives  the  time  study  of  a  rever- 
sing motor  rolling  an  18  in.  by  20  in.  ingot  to  3  m.  by  8  in. 
sheet  bar,  taken  from  the  Paper  by  Messrs.  Sykes  and  Hall^ 
mentiorled  above. 

The  two  tables  are  self-explanatory,  and  indicate  that  in  the 
case  of  the  steam-driven  mill  it  took  75-8  seconds  from  begin- 
ning of  rolling  to  entering  the  fifteenth  pass,  as  against  59-8 
seconds  in  the  case  of  the  reversing  motor.  While  it  is  not 
claimed  that  these  figuros  show  the  advantages  of  one  over 
the  other  system,  they  are  sufficient  indication  that  the  rever- 
sing motor  will  operate  as  quickly  or  even  quicker  than  the 
engine.  Due  to  the  ease  of  control  of  the  motor  drive  it  is  a 
good  deal  lighter  on  the  operator,  and  consequently  he  is 
able  to  continue  running  the  mill  at  a  maximum  capacity  with 


220.000 
200.000 


180.000 
160,000 


5^.  140.000 

IP 
X?  120,000 

Ci.  100,000 

5:  8C.300 

60,000 

40.000 


20,000 


I ^- 

/  • 

/  ^ 

/  ^ 

: i ^  ^ 

I • 


u;o6 


1908 


1910 


1912         1914 
Yer}r 


1316 


1918 


1920 


Fig.  1. — Annual  Capacity  of  Rolling  Mill  Motoks  (300  h.p.  and 
above)  Installed  in  the  United  States  and  Canada. 


less  fatigue  than  in  the  case  of  a  steam-driven  mill.  Fig.  2 
shows  an  actual  graphic  speed  curve  taken  on  the  36  in. 
reversing  blooming  mill  of  the  Trumbull  Steel  Company,  and 
by  referring  to  it  it  is  obvious  that  this  equipment  reverses 
from  90  revs,  forward  to  90,'revs.  reverse  in  3  seconds,  and  from 
30  revs,  forward  to  30  revs,  reverse  m  approximately  0-8 
second.  These  times  compare  very  favourably  with  steam 
engines.  It  might  here  be  pointed  out  that  with  the  steam 
engine,  although  it  accelerates  quickly  at  the  start,  it  slows 
down  somewhat  as  the  billet  enters  tlie  mill.  The  motor,  on 
the  other  hand,  shows  no  slackening  of  speed. 


iju\jvuvLf"vyvAAr[pjw. 


Fig.  2. — Graphic  Speed  Curve  taken  ox  the  Trumbull  Steel  Co.'s 
36  in.  Reversing  Blooming  Mill.  Time  markings  cok respond  to 
seconds. 

With  regard  to  the  progrc^ss  made  in  this  country,  it  may  be 
stated  that  it  has  been  rapid  over  the  last  few  years,  and  in 
order  to  show  this  clearly  a  chart,  Fig.  3,  is  given  here  of  the 
output,  of  motors  for  the  main  drive  of  rolling  mills  supplied 
by  the  Metropolitan- Vickers  Electrical  Company.  Complete 
lists  of  motors  driving  mills  also  appear  on  another  page  of 
this  number  of  The  Electrician. 

In  the  reconstruction  of  steel  mills  in  Europe  there  is  a 
great  tendency  to  employ  the  electric  drive,  and  in  their 
report  the  mechanical  section  of  Committee  No.  3  of  the  Iron 
and  Steel  Institute,  in  1917.  were  led  to  the  f'onclusion  that 
for  continuously  running  mills  the  electric  drive  with  slight 
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qualifications  is  tHe  better  methbd,  and  also  for  reversing 
mills,  cogging,  finishing  and  plate  mills  where  "  the  cost  of 
current  is  low," 

Generated  v.  Purchased  Energy. 

When  going  into  the  matter  of  the  installation  of  a  new 
inill  or  mills  of  any  kind  in  an  (!xisting  steel  works  the  engi- 
neer has  to  consider  which  of  the  alternative  existing  sources 
of  power  he  shall  draw  upon  for  the  energy  for  the  new  mills. 
There  may  be  available  either  steam  or  electricity  for  the  ]mr- 
pose  in  plenty  or  otherwise,  but  if  the  contemplated  addi- 
tional mills  are  of  any  size,  as  thc^y  generally  are,  the  existing 
source  of  power  supply  will  be  discussed  and  criticised  at  this 
time.  The  question  will  be  put  (a)  is  the  production  of  power 
in  the  particular  works  arranged  for  on  the  lines  best  calcu- 
lated to  secure  the  cheapest  output  of  all  the  saleable  products  ? 
Or,  again,  (b)  is  the  outside  source  from  which  power  is  already 
purchased  ready  made,  the  only  available  source  open  ?  If 
the  gas,  or  coal  fired  boilers,  or  the  gas  engines,  whichever 
may  be  in  use  in  the  particular  works,  are  of  an  efficient  type, 
then  a  decision  is  easily  reached.  If  the  outside  (electric) 
supply  company  is  in  a  position  to  quote  moderate  rates  for 
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UP  to  AND    INCLUDING  JuNE,   1920.) 


energy,  and  is  in  a  district  in  which  a  coal  supply  is  always 
obtainable,  then  a  decision  in  a  certain  direction  is  also  a 
certainty.  With  favourable  answers  to  these  questions,  the 
result  would  be  : — 


Capital  Cost  of  Mill  Electrical  Apparatus  : 
Cogging  niill  equipment,  complete 
Finishing  Mill,  eq>iipment  complete 
Overhead  line  bii  steel  towers        

Total        

WofeKinfei  Costs  per  Annum  : 


£43,500 

35,000 

5,000 


£83,500 


Power  House : 

Fuel  

Labour 

Oil  Waste  and  Stores 
Repairs  and  Maintenance 
Interest  and  Depreciation 

Total 


Cost  per  kw.-hr. 

£23,760       0-2805d. 

4,400        00520 

<)10        00072 

2,(><)0        00313 

11,100        0-1310 


£42,530 


0-5020d. 


Working  Cost  of  Mill  Electrical  Apparatus 
Interest  and  Depreciation 

Maintenance  

Oil  Waste  and  Stores 


Thhs  Making : 

Total  Capital  Costs 

Total  Working  Costs  per  Annum  (including  interest  and 

depreciation) 

Cost  per  ton  rolled 


£11,350 
400 
200 

£11,950 

£164,985 

£54,480 
6s.  11.03d. 


EXHAUSt  STEAM  SCHEME, 
Capital  Co.sts  of  Boiler  and  Poweb  House  : 

Boiler  House,   including   17   boilers,  economisers,   anh- 
handling  plant,  telphering  and  bunkers,  chimneys, 
feed  pumps,  &c. 

I'owcr  House,  inclufling  three  l,(KH)-kw.,  .M.I',  tnfbo- 
alt€matorK,  cooling  towers,  accumulators,  .vwit»-b 
and  control  gear,  crane,  piping,  water  Hofttninr^ 
plant,  &c.  


Total 


Say  £110,00<i. 


Capital  Cost  of  Mill  Driving  Plant  ; 

Cogging  Mill  Equipment,  complete 
Finishing  Steam  Engine,  complete 


Working  Costs  per  Annum  ; 

Power  Station  : 

Fuel  

Labour 

Oil  Waste  and  Stores 
Repairs  and  Maintenance 
Interest  and  Depreciation 


WorJdng  Costs  of  Mill  Equipment  : 

Interest  and  Depreciation 
Maintenance  on  Cogging  Mill,  Electric 
Maintenance  on  Finishing  MiU,  Steam 
Oil  Waste  and  Stores,  Cogging  Mill 
Oil  Waste  and  Stores,  Finishing  ilill 


£47,020 


.>9,0U0 
£106,920 


£43,.yXi 
20,690 

£64,19fJ 


£46,200 

6,310 

525 

4,620 

14,900 

£72,555 


£8,717 
200 
480 
100 
385 

£9,882 


Thus  making  : — ■ 

Total  Capital  Costs  £174,190 

Total  Working  Costs  per  Annum  (including  interest  and 

depreciation)     ...         £82,437 

Cost  per  toil  rblled lOs.  5-63d. 


This  shows  a  difference  in  favour  of  complete  electrification  : — 

Less  Capital  Outlay  of      £9.206 

Less  Interest  and  Depreciation   ...         ...         ...         ...  £1.167 

Higher  Working  Cost  per  Annum  £26,790 

Less  Cost  per  ton  roUed -: 3s.   6-6d. 

On  the  other  hand,  shoidd  the  available  conditions  of  supplv 
be  unsatisfactory  in  the  respects  named,  then  it  will  generallv 
be  found  that  the  whole  arrangement  of  power  generation  is 
out  of  date,  and  drastic  reconstruction  is  a  necessitv  if  the 
material  produced  is  to  compete  with  the  production  of  rival 
steel  works  equipped  on  modern  lines. 

The  following  example,  in  which  conditions  of  power  pro- 
duction in  an  existing  steel  works  in  this  country  came  under 
criticism  and  were  deemed  unsatisfactory,  is  here  dealt 
with.  It  will  be  observed  from  the  results  that  even  a 
"mixed"  scheme  has  no  advantages  over  the  straight 
electric    drive. 

It  is  often  advanced  by  steam  engine  makers,  where  there 
are  several  mills  to  be  laid  down,  sav,  a  reversins  cossino' 
mill  and  a  reversing  finishing  mill,  that  as  a  compromise  both 
steam  and  electric  driving  should  be  used.  This  is  quite  a 
mistaken  policy,  as  the  steam  engine  cannot  possibly  work 
at  as  good  ah  efficiency  non-condensing  as  a  good  condensing 
engine  cah.  The  authors  had,  in  November,  1917,  occasion 
to  work  out  such  a  scheme  after  having  shown  that  the  all- 
electric  scheme  was  far  preferable  than  its  steam  rival.  The 
schenie  involved,  on  the  other  hand,  the  electrification  of  a 
complete  new  works  consisting  of  A  cogging  mill  as  well  as  a 
finishing  Section  mill,  both  being  of  the  reversing  type,  amount- 
ing together  with  all  the  atixiliaries  to  3,200  k\v.,  at  a  com- 
bined load  and  diversity  factor  of  45  per  cent.,  making  a  total 
for   auxiliaries   of   1,460  kw.     On  the  other  hand   a   partial 
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eleotfificatioii  of  the  works  driven  by  a  inixcd  ])ressure  turbo 
set  fed  from  the  exhaust  steam  of  a  stcsam  engine  driving  the 
finishing  section  mill  had  to  be  considered.  It  was  agreed 
by  the  works'  engineers  that  tlie  eost  of  coal  be  reckoned  at 
£1  per  ton,  with  an  efficiency  of  tlie  boiler  plant  plus  economiser 
at  60  per  cent. 

Th^)  results  of  the  investigations  which  were  a])proved  by 
the  works'  engineers,  still  showed  a  great  advantage  in  favour 
of  the  all-electric  scheme.  A  synopsis  of  the  results  are  given 
below,  based  on  an  annual  output  of  157,200  tons. 

(«)  Case  1.^ — Additional  turbo-generators  with  electric  drive  for  new 
mills,  &c. 

Case  2. — Additional  gas  generators  with  electric  drive  for  new- 
mills,  &c. 

Case  3. — Additional  boilers  with  steam  drive  for  mills,  &c. 

b)        Additional  demand  with  electric  drive  for  new  mills,  fcc. 


COMI'LJ'JTE  ELECTRIFICATION. 

The  installation  consisted  of : — 

2  3,0fK)  kw.  turbo-alternator  sets,  one  being  a  stand-by-  This  size 
of  unit  was  selected  as  being  a  convenient  size  for  the  com- 
niencenient  of  a  large  station,  as  there  was  sonic  talk  of  coni- 
plctoly  elect rifying  tlie  old  works. 

8  Lancashire  boilers  would  be  nocessaiy  to  raise  the  rc(|uircd 
amotmt  of  steam,  with  one  aflditional  as  a  s}jare  and  one  for 
the  water  softening  plant,  making  10  in  all. 

Capital  Costs  of  Power  House — 

Boiler  house,  including  }>oilers,  superheaters,  econo- 
misers,  ash  handling  plant,  telphering  and  bun- 
kers, chimneys,  feed  pumjjs,  &c £:j(j,73o 

Power  house,  including  turbo-alternator  sets,  cooling 
tower,  switchgear  and  crane,  control  gear,  water 
softening  plant,  piping,  &c 44,75(> 

Total £81,750 

Say,  £82,000. 


1 

The    Present    Position    and    Prospects    of    Electric 

Steel    in    Great   Britain. 


IJy     W.     S.     GIFFOKD. 


BEFORE  the  outbreak  of  the  war  in  11)14,  the  use  of  the 
electric  furnace  for  steel  manufacture  was  increasing, 
although  it  was  still  regarded  by  many  steelmakers 
as  being  in  the  experimental  stage.  Five  furnaces '  were  in 
operation  in  Sheffield,  and  two  or  three  more  in  other  parts 
of  the  country,  the  total  capacity  being  about  4,-500  kw., 
and  the  production  probably  about  15,000  tons  per  annum. 

Electric  supply  authorities  were  as  a  rule  rather  doubtful 
about  the  attractiveness  of  the  load,  which  while  giving  a  good 
pow(!r  factor  and  load-factor  and  a  large  unit  consumption, 
was  fre(iuently  considered  to  be  of  such  a  vioh^ntly  fluctuating 
character  that  it  would  cause  trouble  with  other  consumers.  In 
sev(>ral  cases  it  was  found  necessary  to  install  motor  generators 
to  satisfy  their  requirements,  and  this  added  to  the  capital 
cost  of  the  installation  and  also  wasttni  a  large  ])roportion  of 
the  power  and  caused  man)^  stoppages  from  breakdown. 

W.\R    C'ONDITIONS. 

Almost  immediately  after  the  outbreak  of  war,  it  becanu'. 
necessary  to  deal  with  the  rapidly  accumulating  (piantity  of 
turnings,  to  find  a  substitute  for  Swedish  raw  and  finished 
materials,  and  to  make  large  (jnantities  of  s])ecial  alloy  steels. 
which  were  not  previously  requin^d.  As  a  result  of  this, 
within  four  years  the  number  of  furnaces  increased  to  about 
100,  and  the  caj)acity  to  about  80,000  kw..  the  steel  production 
being  over  200,000  tons  per  annum.  This  steel  was  used  for  a 
large  number  of  purposes,  the  main  requirements  being  for 
castings,  and  steel  for  tanks,  aeroplanes,  motor  lorries,  and 
armour  piercing  sli(>ll.  When  the  war  came  to  an  end,  a  very 
largt^  proportion  of  th"se  products  were  no  longer  required. 

The  funiMces  used  in  foundries  were  not  atTe<te(l,  as  the 
demand  for  castings  was  still  very  large,  ami  in  some  cases 
where  furnaces  had  previouslv  been  used  for  making  ingots, 
they  were  immediately  (liv(>rted  to  foundrv  work.  Of  course 
ill  most  cases  the  shops  in  which  they  were  installed  were  not 
suitable,  so  thai,  another  outlet  for  elec-JTic  steel  had  to  be 
found,  and  in  the  im-aiitime  a  number  of  furnaces  had  to  be 
shut  down. 

There  was  aJ.so  a,  large  accumulation  of  alloy  stc(-ls  for  I  he 
\\)\\)  war  prograinme  already  in  e,\istem(\  and  this  added 
further  to  the  difficulties  of  disposing  of  the  output.  These 
difficult-ies  are  gradually  being  overcome,  and  the  output  of 
electric  steel  ingots  for  1020,  while  still  considerably  lower  than 
in  191H.  will  he  larger  than  that  of  r.tl!»,  and  at  least  si.x 
times  as  much  as  that  of  1914. 


A  PfiOMr.siNG  Outlook. 

Ther(>  ar((  several  features  that  make  the  outlook  promising. 
Before  the  war  there  was  still  a  good  deal  of  prejudice  against 
electric  steel  to  be  overcome.  Sheffield  especially  was  largely 
identified  with  the  crucible  steel  industry,  their  men  being 
accustomed  to  the  work,  and  electric  steel  melters  being 
scarce.     It  was  to  their  interest,  naturallv,  to  insist  on  the 


Tic.  1  -  (.;em;ai.  Vii;w  of  threk  2-ton  Snypku  Fiunacbs. 

supcri(uitv  of  crucihie  steels,  and  there  was  a  feeling  that  the 
sui)rcma(y  of  Sliellield  in  high-grade  steel  making  would  bo 
damaged  by  the  introduction  of  the  electric  furnace.  During 
the  war  this  |)r(>judice  was  overcome,  and  Sh(>ffield  more  than 
aiiv  oilier  town  in  the  country,  and  probably  in  the  world, 
increased  its  (<lectric  steel  making  e^ipacity.  this  was  largely 
due  to  the  manner  in  which  the  Sheffield  Corporation  Elec- 
tricity  Supply    Authorities   rose   to   the   occasion,   and   were 


November  5,  1920. 


THE  ELECTRICIAN. 


529 


always  ablo  to  meet  the  now  demands,  so  that  at  the  end  of  the 
war  they  were  dealinj^  with  a  total  electric  furnace  load  of  over 
4(),()0()  kw.,  wliih^  |)rivat(f  works  snI)|)Ii(^s  in  SheHidd  provided 
a  I'lirtlit'r  8,()()()  kw.  Other  favourable!  features  are  that  new 
demands  for  lii<^h-<i;rade  and  alloy  steels  liiive  arisen,  such  as 
st.-iiuless  steel,  all  (jf  which  is  made  in  (electric  furnaces. 

Stai.n'i.kss  Stkkl. 
The  tonnage  required  for  stainless  stc^el  cutlery  is    not,    of 
course,  a  very  large  matter,  hut  this  steel  is  certain  to  be  used 
n  incrciasing  ((iiantities  for  ;i.  wide  range  of  purposes,  such  as 
valves,  liydr.ndic  e(|nipment,  dtc. 


Fig.  2. — View  of  30-owt.  Heuoult  Furnace. 


A  large  proportion  of  electric  furnace  steel  during  the  war 
was  used  in  aeroj)lane  manufacture,  and  though  the  demand 
for  this  is  not  large  at  ])resent,  there  is  every  probability  of  a 
steadily  growing  demand.  Alloy  steels  are  likewise  far  more 
largely  used  than  before  the  war  for  motor  cars  and  lorries, 
and  a  very  large  proportion  of  these  steels  are  made  in  the 
electric  furnace.  In  addition  to  the  British  demand  for 
these  products,  there  should  be  a  large  ex])ort  trade  as  soon 
as  conditions  become  more  settled  abroad,  especially  in 
Russia. 

The  electric  furnace  will  also  still  be  used  for  the  purposes  to 
which  it  was  applied  before  the  war,  such  as  the  manufacture 
of  high-speed  steel,  drill  steel,  nickel  chrome  steels,  &c.  A 
number  of  firms  in  Sheffield  or  elsewhere  shut  down  their 
crucible'  plant  either  entirely  or  in  part  after  the  installation  of 
their  electric  furnaces,  and  accordingly  a  considerable  |)ro- 
portion  of  tlu^  old  cnujibhi  output  will  jx!  re|)laced  by  electric; 
steel.  Jn  addition  to  this  then^  should  be  a  very  large  demand 
for  ele(;tric  steel  for  weldless  tubes.  Jiefore  the  war  all  the 
Mannesmann  ('om|)any\s  tube  steel,  both  in  Germanv  and 
Italy,  was  made  in  ehictric  furnaces,  and  tlu^re  is  no  reason 
why  this  market  alone  should  not  be  suflicieut  to  absorb  the 
whole  of  the  present  surplus  of  electric  steel  capacity. 

The  Scrap  Problem. 

At  the  ])resent  moment  the;  scrap  problem  is  one  of  great 
importance.  It  is  often  thought  that  the  chief  essential 
for  the  siuicess  of  an  electric  furnace  plant  is  cheap  power, 
but  cheap  scrap  is  more  important  still.     With  power  at  its 


present  price,  the  cost  per  ton  of  steel  is  about  £2  for  current, 
so  that  a  reduction  of  25  per  cent,  in  the  power  bill  only  savea 
JOs.  i)er  ton  of  steel.  With  scrap  at  its  fjresent  price,  some 
firms  who  have  made  good  contracts  are  buying  for  as  niur-.h  a.s 
£0  a  ton  less  than  their  competitors,  8o  that  anv  po.ssible 
.saving  in  power  is  very  much  more  than  countcrbalanj^'d 
by  this  item.  For  this  reason,  proximity  to  a  large  Hcraji- 
])roducing  centre  is  a  matter  of  great  imjjortance. 

Th.!    combination    of    open    hearth-electric    or    Bessemer- 
electric    has   not   yet    been  tried  in  this  country  on  a  large 
scale,    but     in    America   and    on    the    Continent    it   is    fre- 
(piently  employed,  and  in  many  (vises  it  might  be  profitable  in 
this  country.     Some  years  ago  it  was  in- 
tended to  work  a  Talbot-electric  process, 
which   would  in   many  ways  be  an  ideal 
combination,   but   owing  to   shortage  of 
power    the   scheme    was    not    proceeded 
with.       It     seems     probable,     however, 
that    the     next    large    development    of 
electric  steel  furnaces  will  be  the  manu- 
facture of  intermediate    grades    of   steel 
by   the   Duplex    process. 

The  manufacture  of  acid  electric 
steel  has  not  been  very  widely  developed 
in  Great  Britain,  but  in  America  nearly 
half  the  furnaces  working  in  found- 
ries have  acid  linings.  In  England  it 
is  being  successfully  used  for  making 
castings  and  high-speed  steel,  but  it 
could  be  advantageously  used  in  manv 
other  works,  where  a  scrap  of  good 
analysis  is  available  and  refining  is 
consequently  not  essential.  The  time 
required  for  the  heat  is  shorter,  and 
there  is  a  consequent  saving  of  power, 
electrode  consumj)tion,  wages  andrej)airs. 
During  the  war  and  esj)ecially  in  191G 
and  1917,  the  lack  of  electrodes  was 
a  serious  handicap  to  expansion,  but 
this  difficulty  has  now  been  overcome, 
and  ample  supplies  both  of  amorphous 
and  graphite  electrodes  are  now  avail- 
able. Four  factories  for  making  amor- 
phous electrodes,  and  one  for  graphitising, 
have  been  erected  in  England,  and  the 
ii  itial  difficulties  of  woiking  a  new  process  a^.d  espe(i:;liy 
of  training  the  labour,  have  been  oveicoir.e. 

Illustrations     are     attached     showing  typical   furnace   in- 
stallations. 


An    All-Electric    Steel    Foundry. 


The  Connecticut  Electric  Steel  Company  are  making  it  a  prac- 
tice to  use  electricity  in  connection  with  all  the  pn^cesses  at  present 
employed  in  their  works.  According  to  the  "■  Klectrieal  World," 
steel  is  melted  and  i-etined  by  elect -icity.  and  is  also  employed 
on  all  the  other  power  and  heating  apparatus  usual  in  a  steel  foundrv. 
The  results  have  been  so  satisfactory  that  extensions  are  con- 
templated. It  is  important  to  note  that  the  cost  of  electrical 
energy  is  not  the  determining  factor  in  coming  to  a  deci.sion  on 
such  (piestions,  for  while  as  a  melting  agent  it  may  cost  more  than 
ordinary  methods  its  other  advantages,  sucli  as  the  production  of 
better  results,  the  ready  'duplication  i)f  results,  the  simplilication 
ol  the  lai)onr  problem,  and  the  need  for  less  skilled  attention,  must 
all  be  taken  iiUo  consideration.  Tiiese  ivasons  explain  whv  th.» 
elect  lie  fuiiiace  has  been  n.sed  in  these  works  for  over  tui>  years, 
and  similar  reasons  aiv  also  ivsponsible  for  the  employment  of 
electric  core  l)aking  ovens,  electric  heat  ti-eating  fiunaees  and  other 
apparatus.  The  plant  in  question  has  a  load  of  about  2.(HK1  kw., 
and  obtains  its  energy  from  the  Hartfonl  Electric  Light  Comjianv 
at  ll.O(K)  volts.  The  latest  apj)lication  of  electricity  in  these  works 
is  to  the  coiv  baking  oven,  which  has  now  l)een  in  service  for  several 
months.  The  company  is  also  proposing  to  i-eplace  gradually  the 
oil-Hi-ed  annealing  furnace  by  electric  ovens  as  exjxn-ience  shows 
the  best  lines  on  which  to  proceed.  Electric  light  and  electricity 
for  power  purposes  is,  of  course,  used  throughout  the  works,  with 
tlie  exception  of  the  portable  grinders,  where  compressed  air  is  em- 
ployed. 
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The  Industrial  Future  of    Electro-Deposited 

Iron. 

By   W.     E.     HUGHES,    B.A.    (Cantab.) 

(Lately  Chief  Research  Chefnist,  Electro-Metallurgical  Committee    Ministry  of  Munitions). 


ONE  can  always  learn  something  from  the  past  that  will 
be  of  guidance  for  the  future.  This  is  true  in  general. 
It  is  equally  true  that  the  lessons  taught  by  past 
failures  and  deficiencies  are  not  always  learnt,  or^  if  heeded 
at  all  under  some  stress  of  necessity  are  spi^edily  forgotten. 
The  electro-deposition  of  iron  affords  a  particular  in^ts-Rcg 
of  this  general  case.  In  the  Annual  Report  of  the  British 
Association  Meeting  for  1869  there  is  to  be  found  sonxe  s-ccoi^nt 
by  M.  H.  von  Jacobi  of  a  process  whereby  ipon  was  ^p  that 
time  being  deposited  at  the  St.  Petersburg  Government 
printing-press.  This  process  was  worked  out  by  Jacobi 
himself  in  collaboration  with  E.  Klein.  Sjeveral  years 
afterwards,  Sir  W.  Roberts-Austen,  then  connected  with  the 
Royal  Mint,  discussed  the  process  with  Jacobi  in  London, 
and  subsequently  went  to  St.  Petersburg  to  investigate  it  for 
himself.  The  result  was  that  a  Paper  upon  the  subject  w,as 
read  at  a  meeting  of  the  Iron  and  Steel  Institute  ii)  1887,  in 
which  Roberts- Austen  commented  most  favourably  Jboth  upon 
the  process  and  the  deposited  metal.  So  far  as  can  be 
ascertained,  the  matter  ended  with  the  publication  of 
lioberts-Austen's  paper — inasmuch  this  country  is  con- 
cerned. 

It  was  different  on  the  Continent.  F.  H9.b,er,* 
S.  Maximowitsch,f  A.  Russ  and  A.  Bogomolny,J  H.  h^^ — 
to  mention  only  a  few — all  found  it  worth  while  to  inyestigi*te 
the  process  of  Jacobi  and  Klein  ;  and  one  result  was  that  it 
was  developed  and  ini])roved,  and  ultimately  adopted  /^rj,d 
us<>d  industrially  at  the  (Jovornnieiit  printing-press  i^  Viii'jjpa. 


Obituary  Notices  and  Development. 

Something  similar  happened  in  the  case  of  the  work  on 
elpctro-deposition  of  Alexander  Watt  on  the  one  hand  and  of 
W.  M.  Hicks  and  L.  T.  O'Shea  on  the  other.  In  the  pages  of 
The  Electrician  for  1887  and  1888  can  be  found  a  number  of 
articles,  written  by  Watt,  containing  detailed  accounts  of 
experiments  performed  by  him  in  connection  with  the 
deposition  of  iron  from  a  large  number  of  solutions  of  salts, 
both  organic  and  inorganic.  These  articles  contain  a  fund 
of  information  on  their  subject.  Yet  they  seem  to  have 
become  lost :  they  are  not  even  noticed  in  one  of  the  most 
recently  published  textbooks  purporting  to  deal  with  electro- 
plating. The  work  of  Hicks  and  0'S];ea||  fared  sojnewhat 
better — so  far  as  textbook  notice  goes  ,  but  there  hus  been 
no  industrial  outcome  from  it.  Their  results  seem  to  be  subject 
matter  rather  for  obituary  notices  than  for  scientific  and 
industrial  development.  In  the  interval  between  the 
Itnhlication  of  the  work  of  J  licks  and  O'Shea  in  1895  and  the 
outbreak  of  war  in  1914  only  one  Pajn-r  of  any  note  relating 
1^)  the  deposition  of  iron  was  ))ublishe(l  in  this  country,  namely, 
that  read  by  B.  Cowper-Coles  before  the  Iron  and  Steel 
Institute  in  1908.  This  P,a]>er  was  concerned  with  tlie 
manufacture  of  iron  tubes  and  sheets  by  electro-deposition 
methods.  Criticism  of  Cowper-Coles'  metliods  would  be  out 
of  place  here  ;  but  tlie  Paper  is  of  present  interest  as  indicating 
that  the  electro-deposition  of  iron  and  its  commercial 
[)ossibilities  were  not  quite  forgotten. 


*  "  Zeit.  f.  Jiloktiocii.,"  18U8,  Vol.  IV.,  p.  410. 

t  "  Zeit.  f.  Eloktroch.,"  1905,  Vol.  XL.  jip.  52  and  91. 

t  "  Zoit,  f.  Elektroch.,"  190(5,  Vol.  XII.,  j).  G97. 


Position  on  the  Continent. 

The  position  on  the  Continent  and  in  America  was 
very  different.  The  science  of  the  electro-deposition  of  iron 
w^-s,  during  the  sapie  interval,  fostered  by  F.  Foerster,  of 
Dresden,  R.  Abegg,  H.  Lee,  R.  Amberg,  F.  Hal>ef. 
iV-  Neuburger,  and  many  others  ;  ^nd  the  ^pplicatjpn  of  the 
scientific  principles  to  industrial  purposes  was  the  object  of 
persistent  work  by  F.  Fischer  in  Germany,  C.  F.  Burgess  ^nd 
C.  Hambuechen  and  also  0.  P,  Watts  in  America,  and  by 
L.  Guillet  (among  others)  in  France,  Fischer*  aji4  Burgess 
and  Hanibuechent  developed  processes  whereby  iron  could,  be 
refined  successfully  by  electrolytic  methods  ;  and  Fischer  and 
Guillet,J  each  of  them,  put  the  manufacture  of  iron  sheets 
and  tubes  by  electrolysis  upon  a  commercial  footing. 

The  Result  of  Neglecj:. 

Tke  result  pf  the  neglect  in  this  country  of  electro -metallurgy 
generally  and  of  ijroil  deposition  in  particular  was  felt  shortlv 
after  the  outbreak  of  war.  Iron  and  steel  soon  became 
materials  of  such  value  that  not  even  Government  departments 
dared  waste  them,  and  it  became  necessary  to  find  a  means  of 
avoiding  the  scrapping  of  aeroplane  crank-shafts  and  other 
parts  when  these  became  worn  down  by  a  few  thousandths 
pf  an  inch.  Someone  conceived  the  bright  idea  of  depositing 
iron  on  the  worn  surfaces,  and  thus  bringing  the  articles  up 
to  gauge.  No  d.oubt  tke  conception  was  formed  in  complete 
ignorance  of  the  uses  to  which  copper  had  been  put  for  many 
years  past.  In  a  short  time  captains  and  majors  yfexe 
appointed  in  several  Government  departments  (each  one 
working  in  ignorance  of  what  the  others  were  doing)  to 
supervise  processes  they  did  not  understand,  while  those  few 
who  did  know  anything  of  deposition  were  engaged  either  in 
other  civil  work  or  in  the  trenches.  Consequently  progress 
was  slow.  The  idea  was  conceived,  but  the  nieans  of  carrying 
ijt  out  were  unknown.  Credit  is  due  to  those  engaged  in  the 
b^se  workshops  in  France  and  elsewhere  for  succeeding,  even 
partially,  in  doing  deposition  work  of  unknown  quality  ;  but 
it  was  not  till  toward^  the  end  of  1917  that  Lieut.  Emptage 
succeeded  in  depositing  iron  of  more  than  two  or  three 
tKousaudths  of  an  inch  in  thickness  and  at  a  reasonable  rate. 
Naturally,  having  succeeded  so  far,  Emj[)tage  was  sent  tp 
another  depot  for  other  work  than  deposition. 

The  industrial  future  of  electro-deposited  iron  depends,  in  the 
first  place,  upon  bow  many  of  the  Jessons  which  can  be  learnt 
from  the  facts  contained  in  the  foregoing  historical  sketch 
bave  been  leurnt,  the  principal  one  be^ng  that  electro- 
(lei)osition,  whether  of  iron  or  other  metal,  is  not  an  art  that 
'■  any  fool  "  can  compass.  It  is  an  art  which  is  founded  on 
scientific  bases,  and  if  new  electrol\'tic  processes  and  methods 
are  to  l)e  auplied  successfully  to  economic  purposes,  careful 
scientific  work  must  be  done  beforehand. 

Scientific  Control  of  Deposition. 
It  is  one  thing  to  deposit. »  juetiil ;  it  is  quite  another  tlw.ig 
to  deposit  metai  thai  is  to  be  pf  any  use  for  a  given  purpose. 
To  attain  this  l^ktfcer  ,w<i,  th.e  pirQces^  of  deposition  has  to  \)^ 
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under  .scientific  control.  It  must  be  known  what  particular 
set  of  dejjoKitLun  coinJitioiiK  niu^t  obtain  in  order  to  produce  a 
given  result.  Moreover,  the  result  must  be  known  in  a 
scientific  sen.se — the  structure  and  properties  of  the  deposited 
metal  must  be  known,  together  with  the  defects  to  which  it  i.s 
liable.     The  industrial  future  of  electrolytic  iron  depends  upon 


;*  - 


useless  for  any  purpose  whatever  :    it  was  under  no  sort  of 
scientific  control  during  its  formation. 

To  illustrate  the  statement  made  above  in  regard  to  the 
importance  of  a  knf)wledge  of  the  structure  of  the  metal 
deposited,  attention  is  directed  to  the  microtrraphs,  Figs.  3 
and  4.  Fig.  -3  (for  thi;  reproduction  of  which  we  are  indebted 
the  Beaiua  '.Journal" )  shows  the  structure  of  what  may  be  called 
a  "  normal  "  deposit  of  electrolytic  iron,  or  one  formed  in  a 
neutral  solution  and  without  movement  either  of  the  cathode, 
anode,  or  solution.  Fig.  4  shows  the  difference  of  structure 
brought  about  by  employing  an  acid  instead  of  a  neutral 
solution.  It  will  be  evident  that,  sinc«  difference  of  structure 
involves  difference  of  properties,  a  deposit  having  the  .structure 
shown  in  Fig.  -3  might  be  desirable  in  one  case,  while  one  having 


Fio.  ]. — Iron  Dkposit  showing  Larok  Holes  and  Numerous  Oxide 
Inclusions  x  50. 


Fig.  3. — Iron  Deposit  showing  "  Normal  "  STRrcTURE  x  UH). 


the  acquisition  of  this  knowledge,  which  is,  as  yet,  onlv  in 
])artly  attained.  The  writer  was  sent  a  sample  of  deposited 
iron  som^.  little  time  ago.  The  sample  came  with  a  covering 
letter  tluit  was  a  veritable  song  of  triumph.  The  deposit 
was  some  0*12  in.  thick,  and,  casually  examined  (especiallv 


that  shown  in  Fig.  4  might  be  the  requisit^e  in  another* 
Other  factors  of  deposition — current  density,  concentration 
of  metal  content  of  the  solution,  agitation  of  the  electrolyte 
by  mechanical  or  other  means,  and  even  temperature- 
affect  the  structure  of  the  deposited  metal  in  various  ways 
and   degrees.     So  much   is  this  so  that   a   practised  electro- 


FiG.  2. — Iron  Deposit  same  as  Fio.  1,  hut  EtcjiedxSO. 


Fill.  4. — Iron  Deposit  showing  effect  of  Acid  ox  Sxkuctcre  x  15j" 


by  a  layman),  seemed  very  fair.  The  photo-micrograph, 
Fig.  1,  sliows  the  polished,  unetched  surface  of  a  cross-section 
of  it :  the  etched  surface  is  seen  in  Fig.  2.  The  sender  was 
proud  of  the  thickness  of  iron  he  bad  deposited  :  that  was  all 
he  hiew  about  it.  The  deposit  is  seen  to  be  full  .of  large  holes 
and  to  contain  innumerable  cracks  aud  .many  small  dark 
patches  of  inclusions  of  iron  oxide.  J.  C.  W.  Humfrey  has 
aptly  de.scribed  a  similar  deposit  as  "  rotten."*     It  is  utterly 


metallurgist  c^vn,  after  oxamiiuition  of  it  with  a  microscope, 
give  at  least  a  general  history  of  the  formation  of  a  deposit,  in 
the  same  way,  but  not  in  the  same  detail,  as  a  petrologist  can 
describe  the  history  of  the  formation  of  his  igneous  rocks 

Scientific  control  is  important  in  all  deposition  processes, 
but  it  is,  perhaps,  more  important  in  the  case  of  iron:  than  in 

rr. : 

*  "'  Carnegie  Scholarsliip  Memoirs,"  1912,  Vol.  XV.,  at  p.  S2. 
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the  cases  of  other  metals.  Iron  brings  the  electro-metallurgist 
into  close  touch  with  the  engineer,  both  mechanical  and 
electrical ;  and  the  industrial  future  of  electrolytic  iron 
depends  to  no  inconsideral)le  extent  upon  how  far  the 
electro-metallurgist  can  satisfy  the  demands  and  requirements 
of  the  engineer.  To  give  the  engineer  what  he  wants,  the 
electro-metallurgist  must  know  tlie  means  of  doing  so  ;  and 
to  know  these  lie  must  be  able  to  correlate  conditions  of 
deposition  with  structiire. 

Important  Factors. 

Factor.^  of  great  im])i)rtance  to  the  industrial  futu  re  of 
deposited  iron  are  tliat  there  should  exist  solutions  from 
which  satisfactory  deposits  can,  under  ])roper  conditions  of 
control,  te  obtained,  and  that  these  solutions  should  be  capable 
of  fast  work  and  be  as  economical  as  ])ossible  in  the  matter  of 
high  current  efficiency.  Two  solutions  are  known  that  fulfil 
the  necessary  requirements  :  one  is  of  the  chloride,*  the  other 
of  the  sulphate  type,t  and  both  have  been  put  to  practical 
test  in  industry.  The  chloride  bath  consists  of  a  highly 
concentrated  solution  of  iron  (ferrous)  and  calcium  chlorides. 
It  is  worked  at  a  temperature  between  90°  C.  and  110°  C, 
and  at  a  current  density  of  anything  up  to  180  amperes  per 
square  foot.  The  sulphate  bath,  analogous  to  the  chloride 
as  regards  the  princi])les  underlying  its  composition,  consists 
of  a  concentrated  solution  of  sodium  and  ferrous  sulphates. 
This  bath  is  worked  at  or  near  boiling  point,  and  at  a  high 
current  density.  Both  baths  are  neutral  in  reaction.  The 
chloride  bath  is  the  older,  and  has  been  used  commercially 
for  a  number  of  years,  both  for  refining  iron  and  for  the 
manufacture  of  iron  sheet.  The  iron  obtained  from  it  is 
of  great  purity  (99.98  per  cent.):!:  :  it  is  soft  and  malleable, 
and  it  forms  excellent  material  for  use  in  the  manufacture  of 
])arts  of  electrical  machines.§  The  sulphate  bath,  which  is 
newer,  has  not  been  |)ut  to  the  same  severe  test  as,  the  chloride. 
But  Max  .Schliitter,  the  patentee  and  an  authority  on  the 
electro-dei)osition  of  metals,  states  that  the  deposit  is  very 
]»un^  and  contains  but  little  hydrogen.  It  may  be  added 
that  the  cathode  efficiency  of  both  these  baths  is  very 
high. 

A  third  solution,  which  is  one  of  the  sulphate  ty])e,  has 
stood  the  test  of  time  as  an  electro-refining  bath.  This  is 
the  one  used  by  Burgess  and  Hambuechen  since  as  long  ago 
as  the  early  years  of  this  century.  The  electrolyte  in  this 
case  "  consists  of  ferrous  and  anmionium  sulphates ;  the 
current  density  of  the  cathode  is  6  to  10  amjieres  per  square 
foot  of  cathode  surface,  and  at  the  anode  slightly  less  ;  the 
K.M.F.  for  each  cell  is  slightly  under  one  volt  ;  the  temperature 
of  the  electrolyte  is  tibout  30'  ('."'  ;  and  "  the  current  efficiency 
of  de])osition  is  very  closely  100  ])er  cent."  This  bath  differs 
in  composition  from  the  two  l)efore  described  :  the  deposit 
is  hard  and  brittle,  but  this  does  not  much  matter  in  the  case 
of  a  reiining  bath — ])urity  is  the  great  requisite  here.  There 
is,  too,  a  great  difference  in  the  rate  of  working,  which  is  of 
importance  inasnuich  as  the  greater  the  current  density 
employable,  the  greater,  ceteris  paribus,  the  output  obtained, 
and,  hence,  the  fewer  in  number  (or  smaller  in  size)  the  vats 
n'(piired  for  a  given  output.  It  is  in  this  res|)ect — rate  of 
woilving  that  the  iron  solution  used  by  Hurgess  and 
Hambuechen  is  inferior  to  the  baths  of  Fischer  and  Schliitter 
respectively. 

Tmk  Phksrnt  Position. 

As  shown  in  the  foregoing,  a  principal  reipiiri'mcnt  for  the 
industrial  future  of  electro-deposited  iron.  nain«'ly,  a  satis- 
factory solution,  may  be  fairly  said  to  be  satisfied.  Work 
has  recently  been  done  in  the  direction  of  obtaining  such 
scientific  control  of  the  actual  deposition  that  the  product 
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desired  can  be  obtained  with  certainty.  The  writer  has  been 
privileged  to  help  (if  ever  so  little)  in  this  part  of  the  work, 
and  can  say,  of  his  own  knowledge,  that  the  conditions  of 
deposition  that  will  lead  to  the  formation  of  iron  de]josits 
possessing  this  or  that  characteristic  structure  and  definitely 
desired  properties  are  known  in  general,  at  least,  if  not  in 
very  great  detail.  It  follows  that  by  intelligent,  informed 
]iractice  the  engineer  or  manufacturer  c;in  be  given  deposited 
iron  that  has  ])roperties  that  are  required  in  the  metal  in  a 
])articular  case.  This  advance  en.su  res  that  the  ttrms 
'■  experiment  "  and  '"  experimental,"  which  in  the  mind  of 
many  a  manufacturer  are  associated  with  dejjletion  rather 
than  the  ijiflation  of  his  bank  l)alance,  will  not  appear  so 
harshly  and  vividly  in  his  imagination.  He  will,  therefore, 
be  much  more  likely  to  use  electrolytic  iron  for  one  purjiose 
or  another  than  if  ])reliminary  experiment  were  necessary  before 
what  he  requires  can  be  supplied  to  him  :  and  this  is  good 
for  the  industrial  future  of  electro-deposited  iron.  Further, 
tlier?  are  signs  that  the  lessons  to  be  derived  from  the  former 
neglect  in  this  country  of  electro-metallurgy  have  been 
partially  learnt  ;  and  this  fact  engenders  a  hope  that  research 
u])on  both  the  purely  scientific  and  the  a])plied  sides  of  this 
science  will  be  fostered. 


Research  Work  in  London. 

Research  vs^ork  has  certainly  begun.  But  one  finds  that 
in  Birmingham — the  very  centre  of  applied  electro-metallurgv 
— the  University  lectureship,  once  held  by  McMillan,  has 
fallen  into  desuetude,  though  in  Sheffield  and  London  research 
is  being  encouraged.  At  the  East  London  College  the 
authorities  have  promoted  research  upon  the  microscopic 
stu'ly  of  dej)osited  metal  by  placing  at  the  disposal  of  a 
research  worker  the  splendid  ])hoto-microgra])hic  outfit  in  the 
pjngineering  School.  At  the  Royal  School  of  Mines,  Imperial 
College  active  work  is  being  initiated  uiuler  the  supervision 
and  guidance  of  Prof.  H.  C.  H.  Carpenter,  F.R.S.,  who.  for  a 
considerable  time  past,  has  taken  a  lively  interest  in  electro- 
metallurgy, and  who  is  one  of  the  few  men  of  science  of 
eminence  in  this  country  who  is  a  firm  believer  in  the 
great  future  of  the  subject.  In  another — different,  but 
im])ortant — way  the  performance  of  the  much-needed  research 
is  being  encouraged,  and  leading  technical  journals  have 
recently  ojiened  their  columns  to  the  discussion  of  matters 
concerned  with  electro-metallurgy,  both  theoretical  and 
a])])lied. 

In  yet  a  third  way  research  ui)on  electro-metallurgy  has 
been  of  recent  years  encouraged.  For  some  while  now  the 
Scientific  and  Industrial  Research  Department  has  allotted 
funds  for  carrying  on  research  on  tie  subject.  In  all  fairness 
it  ought  to  be  mentioned  that  the  freedom  of  action  and  of 
choice  of  subject  allowed  to  the  allottees  of  the  grants  has 
])roved  quite  the  contrary  to  the  restricting  procedure  alleged 
by  certain  individuals  to  be  characteristic  of  the  work  of  the 
Department.  It  will,  thus,  ajjjjcar  that  the  hope  expressed 
above  is  based  u]K)n  substantial  foundation.  It  remains  for 
the  matiufacturers  and  engineers  in  this  lountry  to  nuike  u.se 
of  the  work  that  has  already  been  done  in  several  directions 
upon  electrolvtic  iron,  and  thereby  to  indirectly,  if  iu)t 
directly,  promote  and  encourage  future  work.  This  has  been 
done  elsewhere  in  France,  Cermany,  and  .\merica  for  such 
a  considerable  time  past  and  on  such  an  extended  scale  as  to 
justify  ihe  inference  that  the  employment,  of  deposited  iron 
IS  of  value  in  .several  direction.s  in  industrial  work.  The 
industrial  future  (»f  deposited  iron  certainly  dej)ends  to  a 
i(»nsiderable  extent  upon  the  overcoming  of  some  initial,  not. 
|terhaps,  iiu'xplicable  ])rejudit'e  and  iloubt  on  the  part  of 
industrial  users.  Once  such  doubt  and  prejudice,  in  so  far 
as  they  ari.se  fron>  the  con.scious  or  sub-(  onscious  fear  of  the 
terms  "'  ex})erinu'nt  "  and  *'  ex|>erinu>ntal,"  are  allayed,  there 
is  no  doubt  that  the  j)re.sent-(lay  applications  of  deposited 
iron  (several  of  which  have  been  mentioned  in  this  article) 
will  be  speedily  and  widely  exti'uded  and  that  new  uses  will 
soon  be  found  for  the  metal. 
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Electrostatic-Separation. 


HoM'  Suspended  Particles  are  Removed  from  Gases. 

By    H.    J.    Jll'SII. 


Till-   problem   of  cleaning  dust-ludcn   gases  by  subjecting 
them   to  the  action  of  electrostatic  forces  constitutes 
one    of  the    most    fascinating  problems    presented  of 
recent  years  to  the  industrial  investigator. 

On  the  face  of  it  the  explanation  of  what  happens  appears 
simple  ;  we  have  a  point  discharge  electrode  suitably  insulated 
and  connected  to  a  source  of  high-potential  opposed  to  a 
plate  receiving  electrode  maintained  at  zero  potential.  The 
"  point  "  electrode  may  be  a  thin  wire  or  a  sharp  edge,  and 
the  "  receiving  "  electrode  may  be  a  plate  or  a  pipe,  in  which 
the  discharge  electrode  is  axially  suspended.  The  dust 
particles  approaching  the  highly  charged  point  electrode 
take  up  the  same  charge,  and  are  repelled  from  it  towards 
the  plate  electrode  which  is  earthed. 

A  Wide  Field  for  Exploration. 

This  is,  however,  a  very  incomplete  description  of  the 
phenomena  in  question,  and  the  further  we  penetrate  into 
the  field  of  electrostatic  precipitation  the  more  we  find  how 


of  the  first  swallow  without  undue  ^elation.  Short-lived 
triumphs  were  followed  by  disappointing  stretches  of  appa- 
rently complete  failure,  ju.st  sufficiently  relieved  by  sporadic 
flashes  of  success  to  keep  the  conviction  alive  that  the  road 
was  the  right  one,  though  the  precise  nature  of  the  obstacles 
barring  the  way  might  not  be  clearly  recognised. 

History  of  the  Investigattox.s. 

In  England,  the  Huntington,  Heberlein  Company,  as  repre- 
sentatives of  the  Cottrell  system,  and  independently  the 
Lodge  Fume  Deposit  Company,  attacked  the  problem,  while 
simultaneously  in  America  and  on  the  Continent  it  was  re- 
ceiving the  close  attention  of  keen  investigators.  A  great 
deal  of  useful  and  highly  interesting  material  has  thus  been 
collected,  critical  examination  of  which  shows  that  generally 
speaking  the  conclusions  arrived  at  by  the  different  operators 
correspond  very  closely  while  the  means  adopted  to  secure 
success  are  nearly  identical  throughout.  The  few  exceptions 
which  do  not  fall  into  line  at  present  will  no  doubt  find  their 
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limited  our  knowledge  is  of  the  laws  governing  it,  and  how 
much  still  remains  to  be  explored  and  charted  in  spite  of 
the  immense  strides  made. 

The  band  of  young  enthusiasts  in  Southern  California, 
niostly  students  of  F.  G.  Cottrell.  while  the  latter  was  at 
Berkley  University,  have  progressed  far  indeed  since  they 
first  atten\pted  in  collaboration  with  him  to  translate  his 
small  scale  experiments  into  a  technical  process,  a  process 
which  now  takes  its  place  as  a  standard  means  of  separating 
suspended  dust  from  waste  gases,  an  ever  present  problem  in 
so  many  metallurgical  operations. 

There  are  now  some  150  Cottrell  installations  in  operation  in 
various  parts  of  the  world,  the  results  of  which  are  carefully 
sifted  and  correlated  by  a  mixed  staff  of  electrical  engineers, 
physicists  and  chemists.  The  erstwhile  largely  empirical 
methods  are  giving  place  to  procedure  based  on  certain  natural 
laws  which  appear  to  govern  the  phenomena  in  question. 

The  endeavours  to  apply  electrical  precipitation  to  the 
cleaning  of  blast  furnace  gases  has  once  again  amply  vindi- 
taced  the  old  adage  which  exhorts  us  to  regard  the  appearance 


explanation  in  due  course  ;  in  fact,  at  any  moment  the  pecu- 
liar factors  to  which  they  most  probably  owe  their  existence 
may  cease  to  operate  either  teinporarily  or  permanentlv,.  and 
tluis  restore  the  uniformity  of  the  picture. 

Ax  Early  Installation'. 

The  Cottrell  system  of  electrostatic  precipitation  was 
tried  out  on  blast  furnace  gases  for  the  first  time  in  this  country 
at  the  works  of  the  Workington  Iron  &  Steel  Company,  who 
produce  basic  pig  iron  from  West  Coast  and  Spanish  ores. 
The  first  experimental  plant  (Fig.  1)  was  a  brick  chamber 
with  electrodes  suspended  vertically  therein  parallel  to  the 
direction  of  flow  of  the  gases.  The  discharge  electrodes 
connected  to  the  source  of  uni-directional  high  potential 
were  carried  by  special  quartz  insulators,  and  the  receiving 
electrodes  were  earthed  by  connecting  them  to  the  steel 
structure.  The  calculated  capacity  was  17,(X)0  cubic  ft.  of 
blast  furnace  gas  per  minute.  The  electrical  generating  set 
consisted   of   a   direct   current   motor  driven   oft'   the   works 
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supply,  and  directly  coupled  to  a  5  kw.  alternator  with  exciter 
and  field  resistance' to  provide  the  necessary  voltage  regulation 
for  the  primary  of  the  Cottrell  step-up  transformer.  These 
machines  as  well  as  the  necessary  resistances  and  switch- 
board, were  of  British  make.  The  mechanical  rectifier  for 
converting  the  alternating  current  delivered  by  the  alter- 
nator to  intermittent  direct  current  was  one  of  a  number  pur- 
chased from  the  Ministry  of  Munitions  and  of  the  same  type 
as  that  installed  at  the  Queen's  Ferry  Cottrell  plant.  A  con- 
siderably modified  design  is  now  manufactured  in  this  country, 
and  is  giving  excellent  results. 

The  working  voltage  of  the  installation 
calculated  from  the  primary  potential  by 
transformer  ratio  was  65,000.  The  tempera- 
ture of  the  gas  at  the  point  where  the  branch 
pipe  leads  off  to  the  Cottrell  precipitator  was 
on  an  average  250°C.,  and  every  endeavour  was 
made  to  retain  this  so-called  sensible  heat  of 
the  gas.  It  soon  became  apparent  that  con- 
ditions in  the  precipitator  were  not  as  they 
should  be,  and  e^ery  known  means  of  rectify- 
ing them  was  tried  without  avail.  Finally, 
it  was  decided  to  make  a  radical  change  in  the 
design  of  the  precipitator,  and  an  entirely 
different  type  was  substituted,  built  along  the 
lines  of  an  experimental  plant,  with  which 
promising  results  had  been  obtained  at  an 
American  steel  works.  The  capacity  of  the 
new  plant  was  240,000  cubic  ft.  of  gas  per 
hour.  Vertical  pipes  12  in.  in  diameter  formed 
the  collectors,  and  wires  suspended  in  the 
centre  formed  the  discharge  electrodes.  The 
wires  were  attached  in  the  usual  way  to  a  'bus 
bar  frame,  supported  on  insulators,  and  the 
pipes,  including  the  steel  framework,  were 
securely  connected  to  an  earth  plate,  and 
thus  maintained  at  zero  potential.  Every 
effort  was  made  to  incorporate  in  this  plant 
the  results  of  the  most  up-to-date  experience 
available  in  the  field  of  electrostatic  precipita- 
tion, and  it  was  thought  that  in  regard  to 
design  nothing  had  been  left  undone  that 
could  help  to  make  the  plant  a  success. 

^^        Early  Failures. 

The  installation  was  carefully  attuned  and 
adjusted,  and  the  gas  admitted.  Disillusion- 
ment was  not  long  in  coming.  In  a  short  while 
it  became  apparent  that  the  only  result 
achieved  by  altering  the  design  was  to  repro- 
duce the  precise  conditions  previously  estab- 
lished, no  amount  of  coaxing  would  induce 
the  elusive  fume  particles  to  arres^"  their  flight 
through  the  pipes,  and  settle  down  in  a  sober 
fashion  under  the  persuasive  i)rcssure  of  some 
60,000  volts.  Drastic  treatment  with  water, 
steam  and  even  sulphuric  acid  made  no 
impression,  and  it  was  feared  that  Nature 
was  not  going  to  yield  the  secret  of  bringing 
the  obstreperous  particles  to  heel,  when  a 
chance  observation  presented  a  clue,  vhich 
intelligently  followed  up  supplied  the  suii'tion 
of  the  probleni.  As  soon  as  the  conclusion 
arrived  at  had  been  thoroughly  put  to  the 
test  designs  were  prepared  for  an  installation 
to  handle  tl\o  gases  from  three  blast  furuaccs. 

Figs.  2  and  3  are  a  section  and  side 
static  elevation  respectively  of  the  electro- 
precipitator  now  in  course  of  erection.  It 
coin])rises  six  comjiartments  of  61  pipes  each,  so  arranged 
that  aTiy  one  cau  be  isolated  for  ]nirposes  of  inspection  or 
repair.  Provision  has  been  made  for  adding  an  additional 
four  com])artments  in  case  an  extension  should  be  found 
desirable  at  a  later  date.  The  dirty  gas  main  is  placed  along 
the  centre  lino  of  the  construction  at  a  height  of  44  ft.  from 


the  floor  level,  and  the  clean  gas  main  in  corresponding 
position  at  a  lower  level.  Each  set  of  64  pipes  is  connected 
to  a  25  k.v.a.  generating  set,  situated  in  an  adjacent  building. 
It  is,  however,  anticipated  that  one  such  electrical  unit  will  be 
sufficient  to  handle  two  sets  of  pipes.  A  series  of  hammers 
arranged  on  a  rocking  shaft,  and  operated  by  a  single  motor 


are  provided  as  a  means  of  dislodging  the  dust  adhering  to 
the  inside  of  the  pipes,  a  secondary  gear  agitating  the  dis- 
charge electrodes  suspended  from  insulated  "bus  bar  supports. 
The  rapping  gear  has  been  designed  with  a  view  to  eliminating 
the  human  factor  to  the  greatest  possible  extent  from  the 
operation  of  cleaning  the  electrodes.     The  operator  simply 


November  5,  1920. 


THE  ELECTRICIAN 


535 


movos  a  bolt  from  the  loose  to  the  fast  pulley,  whereupon  the 
hammers  are  set  in  motion  and  simultaneously  the  discharge 
electrodes  are  jerked.  The  dust  collects  in  steel  hoppers 
fitted  with  luted  valves.  Each  va've  discharges  into  a  box 
fitted  to  the  bottom  of  the  hopper,  hich  will  hold  the  dust 
from  a  six  hours'  run  and  has  a  balanced  outlet  flap.  This 
arrangement  enables  the  operator  to  emjjty  the  dust  into 
railway  trucks  independently  of  whether  the  compartment 
in  question  is  working  or  not. 

Electrical  Arrangement.s. 

Six  electrical  generating  set4  are  installed  in  this  plant, 
each  consisting  of  motor-generator,  mechanical  potential 
rectifier,  transformer  and  necessary  insulators.  Each  set 
has  a  simple  form  of  hook  switch  in  the  high  tension  line. 
This  is  operated  by  means  of  an  insulated  pole  and  forms  a 
convenient  means  of  making  and  breaking  the  high-tension 
circuit  without  having  to  stop  the  generators.  Provision 
has  been  made  to  enable  the  operator  at  a  moment's  notice 
to  coniKict  any  one  generating  set  to  any  of  the  six  precipi- 
tator compartments.  To  guard  against  the  danger  of  explo- 
sion, through  air  entering  the  precipitator  in  the  event  of 
the  gas  pressure  in  the  main  dropping  below  zero,  an  auto- 
matic tripping  gear  will  be  installed  which  is  operated  by  the 
gas  pressure.  It  consists  of  a  pressure  gauge  and  a  secondary 
circuit,  which  is  closed  when  the  gauge  registers  a  minimum, 
and,  being  connected  with  the  no-volt  release  coils  of  the 
circuit-breakers,  causes  the  latter  to  drop  out  on  all  the  six 
sets.  The  plant  should  be  in  operation  within  the  next  six 
months. 

Progress  in  Germany. 

In  Germany  experimental  work  in  the  same  field  has  been 
conducted  at  the  Duisburger  Kupfer  Hutte,  and  latterly  at 
Gelsenkirchen.  The  apparatus  at  the  first  named  place 
was  a  plate  and  wire  type  precipitator,  and  gave  some  trouble, 
riecessitating  radical  alterations.  At  Gelsenkirchen  a  pipe 
and  wire  precipitator  was  put  in  of  such  dimensions  that 
continuous  tests  could  easily  be  carried  out,  and  all  necessary 
observations  taken  without  interfering  with  the  regular 
work  of  the  blast  furnace.  Very  extensive  tests  were  made, 
and    many    curious    observations,    which   throw     additional 


light  on  the  factors  influencing  electrical  precipitation. 
It  was  established  beyond  a  doubt,  for  iastance,  that 
the  condition  of  the  furnaces  has  an  appreciable  influence 
on  the  subsequent  precipitation  of  the  diLst  and  this  ix>int 
nmst  be  duly  taken  into  consideration  in  designing  an  in.stal- 
lation,  so  that  it.s  efficiency  may  not  be  impaired  by  th« 
fluctuations  normally  to  be  expected  in  a  bla.st  furnace.  A 
discussion  of  the  theories  put  forward  in  explanation  of  the 
above  is  outside  the  scope  of  this  paper,  and  must  be  resented 
for  a  future  occasion. 

Application  to  Gas  Engine.^ 

It  is  said  that  in  Germany  the  management  stipulate  an 
efficiency  of  99-9  per  cent,  for  gas  cleaning  plants,  in  order 
that  the  gas  may  be  used  without  further  treatment  in  engines. 
Undoubtedly  the  use  of  bla.st  furnace  gas  for  internal  com- 
bustion engines  is  more  common  in  Germany  than  with  us, 
which  may  account  for  the  stringent  demands  made  on  clean- 
ing plants.  It  is  a  debatable  point,  however,  whether  in 
English  practice  a  99-9  per  cent,  standard  of  purity  is  either 
necessary  or  economically  justifiable.  In  view  of  the  fact 
that  the  proportion  required  for  the  stoves  and  boilers  is  at 
least  80  per  cent,  of  the  total  it  is  surely  wastful  to  reduce  the 
dust  contents  of  the  gas  below  that  figure.  The  gas  supplied 
to  internal  combustion  engines  ha;,  to  be  cooled,  and  the  reason- 
able policy  to  pursue  would  therefore  seem  to  be  to  first  take 
out,  say,  95  per  cent,  of  the  dust  from  the  total  available  gas, 
and  subsequently  to  condition  only  such  a  proportion  of  it 
as  is  needed  to  supply  the  engines  by  cooling  and  a  second 
treatment  in  an  auxiliary  electrostatic  precipitator  or  by 
washing  in  a  wet  washer. 

On  the  other  hand,  one  must  guard  against  going  too  far 
in  the  other  direction,  and  being  content  with  an  efficiency  of 
80  per  cent,  o?  even  less. 

The  constituents  of  blast  furnace  gas  most  difficult  to 
recover  are  the  chlorides  of  the  alkahne  earths.  Now,  not 
only  is  it  precisely  these  w'hich  are  most  active  in  deterioraing 
of  the  firebrick  linings  of  the  stoves  and  furnaces  if  allowed 
to  remain  in  the  gas,  but,  in  addition,  failure  to  recover  them 
deprives  the  management  of  a  source  of  revenue,  which, 
modest  though  it  may  be,  in  many  cases  cannot  be  entirely 
disregarded. 


The  Analysis  of  Special  Steels. 


The  use  ol  Electrometric  Titration     Methods. 

M>-  C.  O.    B.4.NNISTER.  A^s.R.S.M..  F.I.C. 


IT^LECTRICITY  has  long  been  of  almost  indispensable 
^  value  to  metallurgical  chemists  who  have  employed  the 
electrolytic  method  of  separation  and  determination  for 
many  of  the  metals.  It  seems  to  have  been  first  applied  to 
the  estimation  of  copper  by  C.  Lucknow*  who  devised  the 
method  in  connection  with  a  prize  offered  in  1867  by  the 
Mansfeld  Ober-Berg  und  Hutteudirection  for  a  rapid  and  at 
the  same  time  accurate  method  of  determining  copper  in  ores 
and  furnace  products.  At  the  time  of  its  introduction,  it  gave 
an  impetus  to  the  study  of  other  electrolytic  methods  of 
analysis  and  modifications  of  the  original  method  have  been 
largely  used  in  the  determination  of  lead,  nickel,  cobalt,  zinc 
and  other  metals. 

Within  r(!cent  years  new  methods  of  analysis  have  been 
developed  which  are  of  particular  importance  to  chemists 
••ngaged  in  the  analysis  of  special  steels.  They  are  known  as 
electrometric  titration  methods,  the  principle  employed  being 
the  nieasurement  of  the  change  of  oxidation  potential  during 
titration. 


"  Z.  Anal.  Chem.,"  Vol.  8,  p,  23,  1869. 


Application  of  the  Hydrogen  Electrode. 

Although  the  use  of  the  hydrogen  electrode  as  a  valuable 
means  of  chemical  and  physico-chemical  research  has  been 
realised  for  many  years  it  is  only  of  late  that  the  adoption  of 
this  method  to  practical  analysis  has  received  the  attention 
it  deserves.  The  value  of  the  method  depends  on  the  fact  that 
if  two  electrodes  of  the  same  metal  be  placed  in  solutions 
containing  the  ion  of  the  metal  in  different  concentrations,  and 
these  solutions  are  placed  in  electrical  contact,  either  through 
a  porous  partition  or  by  means  of  a  siphon,  or  even  separated 
by  gravity  alone,  there  will  exist  between  the  two  electrodes 
a  difference  of  potential  the  determination  of  which  makes  it 
possible  to  detect  quite  accurately  even  very  small  ionic 
concentrations. 

The  neutralisation  of  acids  and  bases,  the  precipitation  of 
hydroxides  and  the  precipitation  of  salts  of  weak  acids  from 
their  solution  in  strong  acids,  &c.,  are  accompanied  by  changes 
in  the  concentration  of  the  hydrogen  and  hydroxyl-ions  which 
are  easily  followed  by  the  aid  of  the  hydrogen  electrode  and 
may  be  used  as  a  method  of  quantitative  determination.     The 
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first  application  of  these  priiiciples  to  analysis  was  made  by 
Bottger,*  who  titrated  a  number  of  acids  and  bases,  &c.  If, 
instead  of  a  hydrogen  electrode,  an  unattackable  electrode 
be  used,  it  is  jDossible  to  determine  the  end  point  of  oxidation 
and  reduction  reactions  as,  for  example,  the  titration  of  ferrous 
iront  with  bichronaate  solution  in  the  presence  of  concentrated 
hydrochloric  acid  in  which  case  an  extremely  sharp  end  re- 
action is  obtained. 

Forbes'  and  Bartlett's  Experiments. 

The  a])plication  of  this  process  was  carried  further  by  Forbes 
and  Bartlettt  who  used  it  to  determine  the  end  point  when 
chromic  acid  solutions  were  titrated  with  ferrous  sulphate. 
In  their  experiments  a  rotating  electrode  of  platinum  was 
placed  in  the  chromic  acid  solution  and  connected  through  a 
potentiometer  to  a  normal  calomel  electrode  whose  syphon 
completed  the  electrolytic  circuit.  On  adding  ferrous  sulphate 
to  the  solution  it  was  found  that  the  oxidising  potential  steadily 
increased  with  each  addition  of  ferrous  salt  followed  by 
stirring  and  waiting,  until  a  final  drop  established  an  actual 
excess  of  ferrous  ion,  whereupon  a  striking  and  permanent 
decrease  in  the  E.M.F.  of  the  cell  immediately  followed. 

The  determination  of  vanadium  next  received  attention, 
the  results  of  experimental  work  by  Gr.  L.  Kelley  and  J.  B. 
Conantjj  being  published  and  followed  by  a  Paper  by  the  same 
authors  on  the  determination  of  chromium  and  vanadium  in 
steel  by  electrometric  titration.!! 

The  details  of  the  apparatus  subsequently  described  in  this 
article  were  first  published  by  G.  L.  Kelley,  J.  R.  Adams  and 
J.  A.  Wiley^  in  a  Paper  entitled  "  A  Convenient  Apparatus  for 
Electrometric  Titration  depending  on  the  Change  of  Oxidation 
Potential,"  and  in  this  Paper  its  application  to  the  deter- 
mination of  small  quantities  of  chromium  in  steel  was  more 
particularly  dealt  with. 

The  Determination  of  Manganese. 

The  determination  of  manganese  in  steel  in  the  presence  o^ 
chromium  and  vanadium  has  been  dealt  with  in  a  Paper  by 
G.  L.  Kelley,  M.  G.  Spencer,  C.  B.  Illingworth  and  T.  Gray,** 
in  which  two  modifications  of  the  method  for  manganese  were 
described  and  also  the  results  of  a  study  of  reactions  between 
permanganic  acid  and  mercurous  nitrate. 

A  rapid  niethod  for  the  determination  of  chromium  in  steel 
was  described  by  G.  L.  Kelley  and  W.  C.  Wright,!  t  ^^^  the 
selective  oxidation  of  vanadyl  salts  by  nitric  acid  in  the 
presence  of  chromic  salts  was  discussed  Jt  by  G.  L.  Kelley, 
J.  A.  Wiley,  R.  T.  Bohn  and  W.  C.  Wright  in  connection  with 
the  determination  of  vanadium  in  steel  by  electrometric 
titration. 

It  will  thus  be  seen  that  Dr.  Kelley,  who  is  the  chief  chemist 
to  the  Midvale  Steel  &  Ordnance  Company,  and  his  associates 
have  done  much  to  advance  the  application  of  electrometric 
methods  to  the  analysis  of  special ;  leels. 

The  success  of  the  methods  for  the  above-mentioned  deter- 
minations depends  on  the  fact  tl\at  if  ])latinum  and  calomel 
electrodes  are  })laced  in  an  oxidising  solution,  such  as  chromic 
acid,  a  cell  is  forn\ed  with  a  definite  E.M.F.  On  adding  a 
reducing  agent,  such  as  ferrous  sulphate,  the  change  in  ]5oten- 
tial  will  be  su\all  until  there  is  a  small  excess  of  the  reducing 
agent  wlien  tlu>  potential  of  the  cell  falls  very  markedly  from 
its  first  value.  The  calomel  electrode  which  makes  contact 
with  the  oxidising  solution  through  a  siphon  arm  containing 


*  "  Zeit.  Physik.  Chem.,"  Vol.  24,  p.  253,  1897. 

t  J.  H.  Hi  Idol)  rand,  .J.  Amer.  Choin.  Soc,  Vol.  35,  p.  847,  1913. 

X  J.  Amcr.  Chom.  Soc,  Vol.  3."),  p.  1,527,  1913. 

§  J.  Amer.  (^liom.  Soi-.,  Vol.  3S,  p.  341.  191(5. 

il  J.  of  Industrial  and  Engineering  Chomistrv,  Vol.  VIII.,  p.  719. 
191G. 

^J.  of  Industrial  and  Engineering  Clieniistrv,  Vol.  IX.,  p.  780, 
1917. 

**  J.  of    Industrial  and  Engineering    riieniistrv.  Vol.  X..   p.  19,  1918. 

tt  Iron  Age,  p.  1,507,  1919. 

XX  J.  of  Industrial  and  iMigineoring  C"li.>niistrv,  Vol.  XI.,  p.  G32. 
1919. 


a  solution  of  potassium  chloride  or  some  other  neutral  salt, 
has  a  constant  potential  (0-56  volt  for  normal  potassium 
chloride  solution).  As  this  solution  does  not  enter  into  the 
reaction,  the  potential  of  the  calomel  electrode  remains  fixed 
throughout  the  reaction,  all  changes  taking  place  at  the 
platinum  electrode. 

Titration  Results. 

The  results  of  a  titration  may  be  plotted  graphically  as 
shown  in  Figs.  1  and  2,  for  which  a  Kelley  apparatus  and  a 
voltmeter  with  a  range  of  1-5  volts  were  used.  For  the  curves, 
the  E.M.F.  readings  were  plotted  as  ordinates  and  c.c.'s  of 
reducing  solution  as  abscissae.  Fig.  1  shows  the  eiTect  of 
titrating  a  solution  of  potassium  bichromate  with  ferrous 
Ri'dphate.  Two  hundred  c.c.'s  of  the  bichromate  .solution 
containing  0-0678  gramme  of  chromium,  to  which  was  added 
25  c.c.  of  concentrated  sulphuric  acid  were  titrated  with  ferrous 
sulphate  solution  of  approximately  equivalent  strength.  It 
will  be  seen  from  the  curve  that  with  the  bichromate  solution 
an  E.M.F.  of  0-720  volts  was  obtained.  On  adding  the  ferrous 
sulphate  solution  slowly  this  gradually  changed  to  0-77  (1) 
when  22-0  c.c.  had  been  added,  on  adding  0-1  c.c.  more  at  this 
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]iolnt  the  potential  fell  to  0-76  (2).  and  a  further  addition'of 
0-1  c.c.  decreased  it  to  0-447  (3).  showing  a  drop  of  0-313  volts 
for  0-1  c.c.  of  reducing  solution.  This  marks  the  end  of  the 
reaction  and  further  additions  make  little  difference: 

Fig.  2  shows  the  effect  of  titrating  a  solution  containing 
0-021  gramme  of  chromium  with  ferrous  sulpliate.  the  stren^^th 
of  which  was  equivalent  to  0001  granuneof  chromium  per  c.c. 
The  ])ortion  marked  AB  shows  the  result  of  the  Hrst  titration 
of  the  solution,  the  difference  between  the  points  (1)  and  (2) 
corresponding  to  a  change  of  potential  of  0005  volt  brouuht 
about  by  the  addition  of  005  c.c.  of  ferrous  sulphate.  The 
i^fiect  of  the  addition  of  a  further  0-1  c.c.  shows  a  drop  of 
0-335  volt  giving  the  end  point  of  the  reaction.  After  the 
addition  of  a  few  drops  of  ferrous  sulphate  in  excess  a  further 
quantity  of  the  bichromate  solution  was  added,  showing  a 
rise  in  the  voltage  to  C  and  then  ferrous  sulphate,  indicated 
ou  the  curve  by  CD  and  again  showing  a  drop  in  potential 
between  points  (1)  and  (2)  of  0-29  volt  as  the  result  of  the 
addition  of  0-05  c.c.  of  the  reducinc  solution. 
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The  Apparatus  Used. 

A  convenient  form  of  apparatus  for  carrying  out  electro- 
nu'tric  titrations  has  been  put  on  the  market  by  Messrs.  Arthur 
H.  Thomas  Company,  West  Washington  Square,  Philadelphia, 
U.S.A.,  from  whose  pamphlets  the  figures  and  some  of  the 
details  for  this  article  have  been  taken.  The  outfit  shown  in 
Fig.  3  is  the  result  of  the  work  carried  out  bv  Dr.  G.  L.  Kelley, 


In  using  the  instrument,  the  solution  to  be  titrated  i.s  placed 
in  the  beak(;r  which  is  then  raised  and  locked  in  position  .so 
that  the  stirrer  (2)  is  below  the  liquid.  The  switch  (12)  con- 
trolling the  galvanometer  light  and  motor  Is  then  closed.  The 
potentiometer  circuit  is  also  closed  by  means  of  the  other 
switch  (16)  and  the  beam  of  light  is  brought  on  to  the  scale  by 
an  adjustment  of  the  resistance.     During  the  titration,  the 
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mentioned  above,  in  adai)ting  the  principles  of  electrometric 
titration  to  commercial  methods  of  steel  analysis.  After 
Dr.  Kelley's  preliminary  work,  the  final  form  of  apparatus 
was  designed  in  the  research  and  engineering  departments  of 
Leeds  and  Northrup  Company. 

The  apparatus  consists  essentially  of  a  wooden  case  con- 
taining two  dry  cells,  an  adjustable  resistance  and  a  reflecting 
galvanometer.  On  the  upper  surface  of  the  case  is  a  ground 
glass  scale  (18)  on  which  the  galvanometer  readings  are  taken. 
Milled  heads  are  provided  for  adjusting  the  zero  point  of  the 
galvanometer  and  for  controlling  the  resistance  and  switches 
for  the  galvanometer  light  and  motor  (12). 
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beam  of  light  is  carefully  watched  until  a  permanent  change 
of  potential  is  obtained  which  indicates  the  end  point. 

Fig  4  shows  the  electrical  connections  which  may  be  arranged 
for  a  110- volt  circuit  either  direct  or  alternating  current  or 


tlfM 


Fig.  4. 


Fig.  j. 


Attached  to  the  same  stand  as  the  wooden  case  is  an  upright 
standard  (13)  arranged  to  carry  the  burettes  (6.  7),  electrodes 
(3,  9),  and  the  motor  (10)  for  s'tirring  the  solutions  and  also  a 
reservoir  (5)  for  the  electrolyte. 

An  adjustable  support  (1)  is  provided  for  the  beaker  in 
which  the  titrations  are  made. 


for  a  220-volt  direct-current  circuit.  This  arrangement  com- 
prises a  heating  unit,  mounted  in  a  socket  on  the  inside  of  the 
box  for  tne  purpose  of  keeping  the  galvanometer  circuit  dry 
and  preventing  possible  leakage  due  to  moisture,  a  lighting  unit 
for  the  reflecting  galvanometer  and  a  power  unit  for  driving 
^he  motor,  equipped  with  a  rheostat  for  variable  speeds. 
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Fig.  5  shows  the  potentiometer  circuit  which  includes  two 
dry  cells,  resistance,  galvanometer,  calomel  electrode  cell  and 
platinum  electrode. 

Before  using  the  apparatus,  the  glass  tube  of  the  platinum 
electrode  is  filled  with  mercury  for  contact.  The  calomel  cell 
is  also  filled  to  a  depth  of  about  J  in.  with  mercury,  allowing 
it  to  rise  to  the  same  height  in  the  tube  connected  to  the  bottom 
of  the  cell.  A  thin  layer  of  calomel  is  then  placed  over  the 
mercury  and  the  cell  is  filled  with  a  normal  solution  of  potas- 
sium chloride  w^hich  has  been  shaken  with  freshly  precipitated 
calomel  and  allowing  to  settle. 


Advantages  of  the  Method. 

The  chief  advantages  associated  with  this  method  of 
analysis  are  rapidity,  this  being  of  special  value  where  a  large 
nuniber  of  determinations  have  to  be  made,  and  accuracy, 
which  is  of  vital  importance.  In  the  case  of  chromium  deter- 
mination, for  example,  an  accuracy  to  0-1  per  cent,  can  be 
obtained  with  samples  containing  20  per  cent,  chromium  and 
an  accuracy  of  001  per  cent,  with  samples  containing  from 
0-2  to  3-0  per  cent,  chromium.  The  fact  that  deep  colours  or 
even  turbidity  do  not  interfere  with  the  determinations,  owing 
to  the  fact  that  no  chemical  indicators  are  necessary,  is  also 
important.  For  works  purposes,  the  fact  that  highly-trained 
and  skilled  chemists  are  not  essential  for  carrying  out  accurate 
determination  is  also  advantageous. 

The  following  are  the  details  of  the  methods  used  for  the 
determination  of  chromium,  vanadium  and  manganese  in  steel. 


Determination  of  Chromium. 

Take  2  grammes  for  steels  containing  less  than  0-5  per  cent, 
chromium,  1  gramme  for  steels  containing  0-5  to  5  per  cent, 
and  0-25  gramme  for  steels  containing  10  to  20  per  cent 
Dissolve  in  sulphuric  acid  (1-2  sp.  gr.),  100  c.c.  will  be  required 
for  2  grammes,  70  c.c.  for  smaller  quantities.  It  is  necessary  to 
break  up  the  carbides  and  as  this  is  assisted  by  rapid  solution, 
hot  acid  may  be  added  to  the  drillings,  and  the  solution  should 
be  evaporated  until  the  salts  separate.  This  is  always  necessary 
when  there  is  over  0-5  per  cent,  of  chromium  present.  The 
solution  is  now  carefully  diluted  to  50  c.c.  with  hot  water  and 
whilst  boiling,  2  to  3  c.c.  nitric  acid  are  added  to  oxidise  the 
iron.  It  is  desirable  that  the  solution  be  now  evaporated  a 
second  time  with  the  salts  separate,  particularly  in  case  of  high 
chromium  steels.  The  solution  is  now  diluted  to  250  c.c.  with 
hot  water  and  to  the  boiling  solution  10  c.c.  of  silver  nitrate 
solution  (2-5  grammes  per  litre)  are  added,  followed  by  20  c.c. 
of  ammonium  persulphate  solution  (100  grammes  per  litre). 
In  the  presence  of  manganese,  the  success  of  this  step  is  in- 
dicated by  the  formation  of  permanganic  acid.  The  solution 
is  boiled  for  8  to  10  minutes  and  whilst  still  boiling,  5  c.c.  of 
dilute  hydrochloric  acid  (1  to  3)  is  ad  led  and  boiling  continued 
for  5  minutes.  The  solution  is  cooled  to  20  C.  and  placed  in 
the  beaker  for  titration.  In  order  to  titrate,  bring  the  beam 
of  light  irom  the  galvanometer  near  tlie  left  end  of  the  scale 
and  add  ferrous  ammonium  sulphate  solution  (23  grammes 
plus  100  c.c.  strong  sulphuric  acid  })er  litre)  gradually  from  the 
burette  until  the  beam  has  permanently  moved  to  the  rigiit. 
Chromate  solution  (2-829  grammes  potassium  bichromate  and 
5  grammes  sodium  carbonate  per  litre)  io  now  added  slowly 
drop  by  drop  until  the  beam  will  move  no  more  to  the  left. 
Ferrous  ammonixim  s\ilphate  solution  is  no\t  again  added  until 
one  drop  produces  a  small  permanent  movement  to  the  right. 
This  represents  the  end  i)oint  and  in  order  to  calculate  the 
result,  as  1  c.c.  of  each  solution  is  equivalent  to  0-1  per  cent, 
chromium  in  a  one  gramme  sam[)le,  subtract  the  number 
of  c.c.'s  of  chromate  solution  from  the  number  of  c.c.'s  of 
ferrous  ammonium  sul])hate  solution  and  divide  by  the  number 
of  granimes  taken  and  by  10.  Before  using  tlie  solutions 
mentioned  above,  th(\v  should  be  titrated  against  eacli  otlu>r 
and  the  iron  solution  i'djusted  so  that  1  c.c.  is  etpiivalent  to 
1  c.c.  of  the  chromate  solution. 

In  the  presence  of  vanadium,  this  element  will  be  titrated 


with  the  chromium,  and  in  this  case  the  vanadium  should  be 
determined  separately,  the  result  multiplied  by  0-339  and 
subtracted  from  the  chromium  plus  vanadium  figure  obtained 
as  above. 

Determination  of  Vanadium. 

Take  2  grammes  for  steels  containing  less  than  0-5  per  cent, 
vanadium,  and  dissolve  in  40  c.c.  strong  sulphuric  acid  and 
60  c.c.  water.  When  the  solution  is  complete,  oxidise  by  the 
addition  of  3  c.c.  strong  nitric  acid.  Boil  for  a  few  minutes, 
dilute  to  200  c.c.  and  add  40  c.c.  strong  nitric  acid.  Boil  for 
one  hour  so  that  at  the  end  of  this  time  the  volume  will  be 
between  100  c.c.  and  125  c.c.  Cool,  dilute  with  ice  cold  water 
to  300  c.c.  and  titrate  with  ferrous  ammonium  sulphate  solu- 
tion (8  grammes  plus  50  c.c.  sulphuric  acid  per  litre).  There 
will  first  be  a  gradual  fall  in  potential  after  which  the  beani  of 
light  will  come  to  rest, on  continued  addition  of  ferrous  sulphate 
the  light  will  again  move.  When  this  occurs  sufficient  chro- 
mate solution  (0-9609  gramme  potassium  bichromate  per  litre) 
is  added  to  bring  back  the  light  to  its  original  position,  and 
then  the  titration  is  finished  with  ferrous  sulphate  solution 
until  a  first  large  movement  is  obtained,  which  is  the  end  point. 
In  order  to  calculate  the  result,  subtract  the  number  of  c.c.'s 
of  chromate  solution  from  the  number  of  c.c.'s  of  ferrous 
ammonium  sulphate  solution  and  divide  by  the  number  of 
grammes  taken  and  by  10,  because  1  c.c.  of  either  solution  is 
equivalent  to  0-001  gramme  vanadium.  The  method  of 
oxidation  given  above  is  found  to  oxidise  99  per  cent,  of  the 
vanadium  present,  therefore  the  results  should  be  divided  by 
0-99.  In  the  presence  of  tungsten,  a  further  correction  is 
necessary  because  vanadium  is  occluded  by  tungstic  oxide. 
With  steels  containing  11  to  15  per  cent,  tungsten  0-015  should 
be  added  to  the  percentage  found  and  with  steels  containing 
20  per  cent,  timgsten,  it  is  necessary  to  add  0-02  per  cent. 
The  ferrous  sulphate  and  chromate  solutions  should  be  ti- 
trated against  each  other  and  the  iron  solution  adjusted  to 
make  1  c.c.  equal  to  1  c.c.  of  the  chromate  solution. 

Determination  of  Manganese. 

Take  1  gramme  of  the  steel  and  dissolve  in  50  c.c.  nitric  acid 
(sp.  gr.  1-13),  add  10  c.c.  ammonium  persulphate  solution 
(100  gran\mes  per  litre)  and  boil  until  the  persulphate  is  de- 
composed. Reduce  with  a  saturated  solution  of  sodium  thio- 
sulphate,  boiling  for  a  further  three  n\inutes.  Add  50  c.c.  of 
special  nitric  acid  (250  c.c.  nitric  acid,  750  c.c.  water,  plus 
2  grammes  sodium  bismuthate)  and  cool  to  20°C.  Oxidise 
with  1  gramme  of  sodium  bismuthate  and  filter  through 
asbestos,  washing  with  100  c.c.  of  special  nitirc  acid  solution 
(30  c.c.  nitric  acid,  970  c.c.  water  plus  1  gramme  sodium 
bismuthate).  To  the  filtrate  add  .50  c.c.  sulphuric  acid  (sp. 
gr.  1-58)  and  sufficient  ice  to  cool  to  20  deg.  and  titrate  with 
mercurous  nitrate  (10-5  grammes  mercurous  nitrate  in  150  c.c. 
water,  to  which  2  c.c.  of  nitric  acid  has  been  added,  then  the 
clear  solution  decanted  and  made  up  to  1  litrt>)  ;  the  strength  of 
this  solution  should  be  adjusted  to  eqiuil  the  permanganate 
solution. 

Near  the  end  of  the  niercurous  nitrate  titration,  successive 
additions  of  n\ercurous  nitrate  cause  the  light  to  leave  the 
scale,  after  which  it  returns  slowly.  Mercurous  nitrate  should 
then  be  atUled  drop  by  drop  until  the  light  ren\ains  off  the 
scale.  Then  add  one  or  two  drops  of  permanganate  solution 
(1-5  grammes  potassium  permanganate  per  litre  ;  strength 
adjusted  so  that  1  c.c.  contains  0-0005  grammes  manganese), 
in  order  to  cause  the  light  to  return  to  its  original  position,  and 
again  titrate  until  the  light  is  permanently  moved  at  least  five 
largo  divisions  from  tlie  original  position.  In  order  to  cal- 
culate the  result,  subtract  the  numl>er  of  c.c.s  of  perman- 
ganate from  the  mercurous  nitrate  solution  used  and  divide 
the  figure  obtained  by  20.  With  high  chromium  content,  the 
steel  shouKl  be  dissolved  in  hydrochloric  acid  and  evaporated 
tiireo  tin\es  with  nitric  acid,  and  then  proceeded  with  as  above. 

In  the  presence  of  cobalt,  it  is  necessary  to  separate  the 
manganese. 
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The  Coal,  Iron  and  Steel  Industries  of  South 

Russia. 


Hy    AIMIIl'U   W.  KICIIAKDS. 


THE  mineral  resources  of  the  Soutli  of  Russia  are  enor- 
mous, but  no  real  effort  of  a  successful  nature  was 
made  before  1870  to  develop  the  iron  industry.  Charcoal 
iron,  it  is  true,  was  produced  in  18.31,  the  output  being  170,000 
tons,  and  was  protected  by  an  import  duty  of  £6.  10s.  a  ton,  but 
up  to  18.51  the  output  had  increased  only  to  200,000  tons.  The 
Government  tried  to  encourage  enter[)rise,  but  their  attempts 
were  failures.  Peter  the  Great  sent  geologists  to  the  South 
to  find  coal,  but  it  was  not  until  1781  that  coal  was  really 
discovered  by  C'apt.  Skarnakoff  in  the  Don  territory.  This 
discovery  induced  the  Government  to  build  a  furnace  near 
Lougansk  to  smelt  local  ore,  but  it  never  produced  any  iron. 
Another  attempt  was  made  in  184.5  at  Kertch,  in  the  Crimea, 
to  produce  iron  with  anthracite,  but  this,  too,  failed  to  mature. 
In  the  early  fifties  a  furnace  was  built  near  the  present  Russo- 
Belgian  works  at  Korsoun,  and  was  called  the  Petrott'ski  furnace, 
after  Peter  the  Great,  but  after  making  1-50  tons  of  iron  the 
brick  lining  melted,  after  which  it  was  abandoned.  In  1866 
the  Government  built  another  furnace  at  Lisichausk  to  use  coke 
as  fuel,  but  when  the  furnace  was  completed,  it  was  found 
that  the  coal  available  woiUd  not  coke,  and  the  furnace  was 
shut  down  after  a  short  run.  In  1869  the  Government  made 
a^concession  of  about  1,000  acres  of  land  in  the  Donetz  basin 
to  John  Hughes,  an  Englishman,  for  the  purpose  of  building 
an  ironworks,  the  conditions  being  that  the  Government 
undertook  to  pay  a  subsidy  of  £3.  5s.  a  ton  on  rails  up  to 
5,000  tons  a  year  until  1881,  in  return  for  which  the  works 
had  to  undertake  to  make  not  less  than  100  tons  of  iron  per 
week,  and  supply  the  Government  with  not  less  than  2,000 
tons  of  coal  a  year,  from  coal  properties  bordering  on  their 
concession.  The  company  was  registered  in  England  with  a 
capital  of  £300,000,  under  the  title  of  the  New  Russia  Com- 
pany. After  great  difficulties  the  works  were  erected,  and  in 
1874  were  successful  in  producing  7,000  tons  of  iron  per 
annum.  In  1887  the  New  Russia  Company  was  making 
50,000  tons  of  iron  a  year,  which  attracted  new  capital  to 
the  country,  as  the  Krivoi  Rog  ore  deposits  were  then  con- 
nected by  railway  with  the  Donetz  coalfields.  In  that  year 
the  Briausk  Company  started  their  Alexandrovsk  works  in 
Ykaterinvoslev  ;  two  years  later  the  Kamenskoi  works  of 
the  Dnicprovienne  Company  started  near  the  same  town. 
In  later  years  between  3,000,000  and  4,000,000  tons  of  iron 
were  produced  in  South  Russia. 

Coal. 

The  Donetz  basin  contains  every  variety  of  coal  of  excellent 
quality,  besides  limestone,  dolomite,  iron  ore,  refractories, 
&c.  ;  it  is,  in  fact,  one  of  the  principal  coalfields  of  the  world, 
and  has  practically  inexhaustible  supplies.  It  was  at 
Grousheffka,  in  1840,  that  the  first  coal  was  really  worked. 
This  was  anthracite,  and  in  1888  only  500,000  tons  were  pro- 
duced. It  was  the  iron  and  steel  development  which  stimu- 
lated the  coal  industry,  so  that  in  1912  21,000,000  tons  were 
raised.  In  1881  coal  was  selling  in  the  Donetz  basin  at  5s. 
a  ton.  The  coalfield  covers  great  areas  within  the  following 
places  :  Lisichausk,  in  the  north  west ;  Elenoffka,  in  the 
south  west ;  Grachi,  in  the  north  east ;  and  Alexandra  Grou- 
cheffka,  in  the  south  east.  The  strata  dips  north  and  south 
alternately,  and  the  dip  of  the  seam  varies  from  a  few  degrees 
from  th(>  horozontal  to  nearly  90  dcg.,  as  the  fold  of  the  strata 
is  undiilating  or  steep.  Numerous  seams  are  worked,  vary- 
ing in  thickness  from  2  ft.  to  7  ft.  The  French  and  Belgians 
own  nearly  one-half  of  the  whole  of  the  bituminous  coal 
mines  of  the  Donetz,  and  will  restart  their  mines  as  soon  as 
it  is  possible,  and  intend  to  find  all  the  capital  necessary. 
In  the  Caucasus  large  deposits  of  coal  and  iron  ore  occur, 
but  are  quite  undeveloped  for  want  of  capital  for  railways. 


Coke  Ovens. 

Nearly  every  important  colliery  company  has  larg*;  instal- 
lations of  coke  ovens,  the  coke  being  used  either  at  blast 
furnaces  affiliated  to  the  colliery  company,  or  by  arrange- 
ment to  certain  metallurgical  works,  who  take  the  whole 
output.  There  is  likewise  a  large  demand  for  coke  in  the 
open  market  for  foundries,  &c.  The  oven.s  are  arranged 
in  batteries  of  100  to  200  ovens,  with  by-product  recovery 
plants  for  the  recovery  of  sul})hate  of  ammonia,  and  there  are' 
several  benzol  plants.  The  system  mostly  used  is  the  Coppee. 
The  Coppee  Company  has  built  several  large  batteries  of  ovens 
in  Russia  on  payment  by  the  in.stalment  system,  the  ovens 
with  their  by-product  plants  being  built  free  of  charge,  and  the 
by-products  being  taken  as  payment  over  periods  ranging  up 
to  14  years  or  more.  Some  plants  are  incompleted,  and  others 
were  completed  but  have  never  been  worked.  The  regene- 
rative oven  is  not  used.  The  gas  from  the  ovens  goes  to  heat  the 
boilers,  and  also  to  the  by-product  plants.  The  Lancashire 
boiler  has  been  largely  superseded  by  the  tubular  boiler, 
especially  where  gas  and  coal  are  both  burned  under  the 
same  boiler,  great  economies  being  the  result.  The  fi.rst  by- 
product plant  started  in  1903,  and  in  1912  the  output  of  sul- 
phate of  ammonia  had  risen  to  4,000  tons,  tar  19,000  tons, 
pitch  4,700,  and  heavy  oils  3,760  tons.  The  coke  produced 
in  1912  amounted  to  3^,800,000  tons. 

Ir3x  OaE. 
The  first  ironworks  depended  on  local  ores,  which  exist  in 
pockets,  and  were  phosphoric,  containing  40  to  50  per  cent, 
of  iron.  These  ores  made  excellent  foundry  iron.  The 
Krivoi  Rog  ores  were  known  to  exist  in  1835,  but  it  was  not 
until  1886  that  the  Governn^ent  was  induced  to  construct 
the  railway  to  the  Donetz  basin.  The  main  deposit  is  a 
pure  haematite,  and  occurs  as  lenticular  inclusions  up  to 
130  ft.  thick  between  layers  of  hard  siUcate  of  iron.  The  ore 
contains  from  54  to  68  per  cent,  of  iron.  It  outcrops  for 
about  50  miles  over  a  more  or  less  continuous  line,  which  nins 
north  east-south  west  along  the  two  rivers,  Saxagan  and 
Tugouletz.  The  ore  has  generally  been  worked  open  c^st 
at  depths  up  to  600  ft.,  but  recourse  has  had  to  be  made  to 
underground  working,  and  at  greater  depths  the  ore  is  even 
richer,  and  has  not  shown  any  sign  of  tapering  out.  In 
1912  5.250,000  tons  of  ore  were  raised  at  Krivoi  Rog.  of  wliich 
4,400,000  tons  were  sn\elted  in  the  south,  and  the  rest  ex- 
ported, mostly  to  Germany. 

MAXG.A.NESE  OrE. 

Besides  the  world-famous  Caucasian  ores,  which  for  10 
years  (up  to  1913)  had  an  average  output  of  195,000  tons 
per  annum,  there  exist  important  manganese  mines  at  Niko- 
pol, on  the  Dnieper  River,  which  produced  in  1912,  240.000 
tons,  or  an  average  for  10  years  (to  1913)  of  195,000  tons. 
They  were  discovered  in  1885,  and  the  ore  is  interstratified 
with  wet  clay,  and  lies  as  a  nearly  horizontal  deposit,  from 
a  few  inches  in  thickness  up  to  11  ft.,  on  a  bed  of  gxanite, 
covered  by  tertiary  and  alluvial  deposits.  The  ore  occurs 
at  depths  varying  fron\  30  ft.  to  200  ft.,  and  when  brought 
to  the  surface  is  mixed  with  the  wet  clay  and  has  hard  lumps 
in  it,  which  have  to  be  crushed.  The  whole  is  then  washed, 
and  the  resulting  product  is  as  rich  as  the  Caucasian  ore. 
The  ore  is  won  by  small  temporary  shafts,  which  ar.>  sunk  to 
the  seam  from  which  narrow  roads  are  driven  from  the  pit 
bottom  in  several  directions.  The  ore  is  taken  out,  starting 
from  the  boundary,  and  the  roof  is  allowed  to  fall  in  behind 
as  the  ore  is  extracted.  As  soon  as  the  ore  is  all  taken  out 
new  shafts  are  sunk  on  an  adjoining  area. 
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Iron  and  Steel  Works. 
Very  large  and  very  important  iron  and  steel  works  exist 
in  Russia.     The  only  British  owned  works  were  those  of  the 
New  Russia  Company,  which  were  sold  over  two  years  ago 
to  Russian  interests.     For  a  long  time  they  were  the  foremost 
and  largest  works  in  Russia,  but  French  and  Belgian  capital, 
which  controls  most  of  the  iron  industry  in  South  Russia, 
extended  their  works,  and  spent  enormous  sums  of  money, 
as  the  industry  proved  highly  remunerative.     These  under- 
takings soon,  therefore,   surpassed,   in   importance,   the   New 
Russia  works.    The  blast  furnaces  produced  up  to  2,000  tons  per 
unit  per  week,  working  entirely  on  Krivoi  Rog  ore,  and  as 
much  of  the  ore  is  small  the  coke  consumption  is  higher  than 
is  usual  with  so  pure  a  haematite.      Many  processes  of  bri- 
quetting  the  ore  and  the  dust  formed  have  been  introduced, 
but  act  with  any  great  success.     The  blast  furnaces  produce 
haematite  and  basic  pig,  as  well  as  ferro-manganese,  spiegel  and 
silico-spiegel. 

The  cleaning  of  the  gas  is  a  great  problem,  as  the  blast 
furnaces  often  "  slip,"  and  eject  enormous  volumes  of  dust. 
Zig-zagging  of  the  gas  tubes  has  been  much  adopted,  and  where 
there  are  gas  engines  the  system  used  is  wet  cleaning.     Where 
gas  engines  have  been  installed  for  blowing  the  blast  furnaces 
they  have  given  a  lot  of  trouble.     In  a  country  like  Russia 
complicated    machinery    is    most    difficult    to    maintain,    for 
no  sooner  is  a  gang  of  men  trained  to  special  work  than  they 
'cave,  either  to  farm  their  own  land  or  for  other  reasons. 
They   constitute,    indeed,    a   very   shifting   population.     The 
turbo-blower  has  met  with  much  success  and  has  superseded  the 
steam  blowing  engine.     Molten  iron,  is  taken  either  to  mixers 
or  direct  to  open-hearth  furnaces  for  steel  making,  the  basic 
open  hearth  predominating,  as  several  of  the  ores  from  Krivoi 
Rog  are  phosphoric  near  the  surface,  making  the  iron  too 
high  in  phosphorus  for  the  acid  open  hearth  process.    Fully  60 
per  cent,  of  the  ores  are,  however,  very  low  in  phosphorus,  and 
the  acid  Bessemer  process  is  worked  in  several  of  the  works. 
At  the    Kertch  works  the  basic  Bessemer  process  was  em- 
ployed, as  the  iron  produced  frona  local  ores  contains  1|  per 
cent,  phosphorus. 

Electrical  Developments. 

Very  im})ortant  installations  of  electrical  power  have  been 
made  in  South  Russia,  both  at  the  collieries  and  at  the  works. 
Every  colliery  has  its  power  station,  electricity  being  often 
generated  in   mixed-pressure     turbines.      Exhaust    steam    is 
used  from  the  winding  engines,  and  the  remainder  made  up 
by  steam  from  boilers  heated  by  waste  heat  from  the  coke  ovens 
and  by  coke  oven  gas.     The  units  generally  do  not  exceed 
2,000  lew.     At  the  iron  and  steel  works  electricity  is  generated 
from   exhaust   steam,   turbines,    and   the    author    was    intro- 
ducing 5,000  kw.  sets  when  the  war  stop])ed  all  such  work. 
The     ])olyphuse    system    is    practically    universal.     Electric 
winding  at  collieries  has  not  been  adopted  at  all,  and  electric 
driving  of  rolling  mills  has  made  very  little  progress,  one 
or  two  mills  only  having  been  altered  to  this  system.     In 
the  iron  and  steel  works  it  is  not  likely  that  any  extensions 
will  be  made  to  power  plants  for  a  long  time  to  come.     To 
begin  with,  there  is  the  troubling  question  of  capital,  machinery 
being  so  much  more  expensive  than  before  the   war,   and, 
secondly,  most  of  the  works  are  on  the  coalfield,  and  as  the 
coal  will  be  raised  for  a  long  time  to  come  more  cheaply  in 
the  Donetz  basin  than  anywhere  else  in  Europe,  tlie  works 
will  make  tli(^  best  use  of  the  i)lant  they  hav;' 

Having  regard  to  the  question  of  tran.sport  in  Russia, 
this  has  practically  vanished,  and  recourse  will  probably  be 
had  to  electricity  whenever  coal  has  to  be  sent  any  appre- 
ciable distance.  The  ore  su])ply,  for  example,  is  a  long  way 
from  the  coal,  and  in  nornaal  tin\es  was  about  12  hours'  dis- 
tant by  train  from  the  coal  capital  of  the  south — Touzowka— 
so  that  the  haulage  of  coal  to  the  mines  is  over  a  great  distance 
and  very  expensive.  The  author  had  arranged,  and  the 
scheme  was  sanctioned  by  his  board,  to  electrify  the  mine 
belonging  to  the  works  where  he  w  as  consultant .  as  a  great 
saving  could  have  been  eifectod  not  only  in  fuel,  but  in  general 
convenience  of  working,   but  the   war  interfered  with  these 


plans.  In  1912  it  was  proposed  to  erect  some  of  the 
largest  power  stations  in  the  world  in  the  Donetz  basin 
for  supplying  power  to  the  outlying  collieries  and  mines, 
including  the  anthracite  collieries,  at  a  distance  of  about  30 
miles  from  Touzowka.  With  the  difficulty  of  transport  in  the 
country  such  schemes  will  become  realities  in  some  districts 
of  Russia. 

Costs  of  Production. 

Coal,  iron  and  steel  have  been  produced  in  Russia  at  low 
cost,  and,  as  an  instance,  the  author  well  remembers  that 
about  15  years  ago  many  thousands  of  tons  of  heavy  steel 
rails  were  delivered  in  London  for  English  railways  at  £4.  10s. 
per  ton,  a  lower  price  than  that  quoted  by  any  British  firm 
or  any  other  foreign  country. 

Some  General  Information. 

The  industries  of  Russia  have  for  the  present  ceased.     A 
few  coal  mines  are  being  worked  by  the  Soviets,  but  practically 
all  the  iron  and  steel  works,  as  well  as  the  collieries,  are  idle, 
and,  as  timber  is  very  scarce,  the  result  is  that  the  people  are 
without  fuel  in  their  houses  ;    the  coming  winter,  therefore, 
means  further  privation  and  starvation  for  all  classes.     For 
those  who  are  not  conversant  with  what  has  been  happening 
in  Russia  since  the  Revolution,  it  may  seem  strange  that  the 
mines  and  the  whole  of  the  iron  and  steel  works  are  closed 
down,     but  it  is  quite  simply  explained.     In  one  day  after 
the  Revolution  commenced  the  whole  of  the  police  system 
in  the  country  was  abolished,  and  power  was  taken  over  by 
the  people.     They  began  to  ask  for  shorter  hours  and  larger 
wages,  which  they  easily  got.     They  got,  indeed,  anything  they 
liked  to  demand,  until  one  colliery  after  another  and  one 
iron  and  steel  works  after  another  exhausted  their  resources 
and  shut  down.     It  is  a  great  mistake  to  suppose,  however, 
that  the  mines  and  works  have  been  destroyed  :    this  is  not 
the  fact,  they  remain  intact. 

To  regain  the  friendship  of  Russia,  and  to  capture  her  trade, 
it  is  well  known  to  those  wlio  understand  Russia,  that  Ger- 
many will  make  very  great  efforts,  and  has,  in  fact,  already 
made  elaborate  plans  to  re-establish  herself  in  the  country. 
Germany  always  supplied  whatever  Russia  required  on  the 
credit  system,  and  is  prepared  to  do  so  again  for  definite  con- 
cessions.    Generally     British     manufacturers     require     pay- 
ment quickly  for  what  they  supply,  especially  when  there  is 
])lenty  of  demand  for  their  output,  and  they  are  not  prepared 
to   give  long   credits.     Russia  is  in   a  desperate   condition, 
and  has  very  little  money,  and  must  trade  with  those  countries 
which  offer  her  the  easiest  terms.    Whichever  country  comes 
first  to  her  aid  will  receive  her  friendship  and  alliance  ;    she 
feels  deserted,  and  is  convinced  that  Germany  is  her  only 
friend.     The   question   is   complicated,    but   in   the   author's 
opinion  arrangements  could  be  made  to  supply  what  Russia 
requires,  and  Russia  could  pay  for  such  goods  supplied  by 
barter  trade.     Up  to  the  present  this  has  presented  many 
difficulties,  as  so  many  people  advance  the  view  that  Russia 
has  nothing  to  export.     But  Russia  is  a  very  rich  country,  and 
has  ample  exportable  material ;  all  she  requires  is  assistance 
to  re-establish  her  industries,  whereupon  she  can  export,  tor 
instance,  coal,  which  was  fornierly  all  required  for  the  various 
works.     Certain  it  is  that  the  country  which  first  goes  to  her 
aid  and  gives  her  a  start,  and  is  willing  to  supply  what  she 
requires  on  easy  terms,  will  reap  the  bulk  of  her  trade  in  the 
fiiture. 

The  cloud  which  now  overhangs  Russia  must  and  will  dis- 
appear, and  she  will  become  again  a  very  powerful  and  rich 
co\iutry.  She  will  eventually  find  the  means  to  pay  for  what 
she  requires  out  of  her  magnificent  natural  resources  ;  in 
fact,  the  author  is  interested  in  a  scheme  to  restart  her  indus- 
tries, and  so  help  her  pay  for  what  she  receives.  It  is  a  pity 
that  the  country  is  so  little  understood  by  the  British  trader 
generally,  but  those  who  have  the  courage  to  trade  there  in 
the  future  should  receive  a  rich  reward,  besides  cementing  the 
friendship  which  already  exists  between  the  two  countries, 
but  which  a  policy  oihiissez-faire  is  sooner  or  later  bound  to 
impair  and  to  divert  to  channels  prejudicial  to  British  interests 
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Motor  Equipment  for  Main  Drive  of  Rolling  Mills. 


We  give  below  particulars  ol;  electrically-driven  rolling  mills  in  so  far  as  such  data  has  been  supplied  to  us  :- 

Supply.  I        Drive. 


Installed  for 


Steel,  Peech  &  Tozer 

Whitecross  Co 

Steel,  Peech  &  Tozer  

S.  African  Steel  Union  Corporation . 
Govt.  Rolling  Mills,  Southampton    . 

Elliott  Metal  Co 

F.  Smith  &  Co 

Andrews  &  Co. 


Motor. 


H.P.  iSpeed  r.p.m. 


Continuous  billet 

Wire  rod   

Slab    

3hif,'h    

24  in.  &  20  in.  sheet   

Sheet 

Roughing  &  finishing  rod 
9  in.  rod  (finishing) 


Melingriffith  Co 24  in.  sheet  (three  mills). 


Babcock  &  Wilcox 

Birmingham  Corrugated  Iron  Co 

Upper  Forest  &  Worcester  S.  &  T.  Co.... 
Upper  Forest  &  Worcester  S.  &  T.  Co.... 
Upper  Forest  &  Worcester  S.  &  T.  Co.... 

Govt.  Rolling  Mills,  Southampton 

Weldless  Steel  Tube  Co 

Govt.  Rolling  Mills,  Southampton 

F.  Smith  &  Co 

Andrews  &  Co 

Govt.  Rolling  Mills,  Southampton 

Govt.  Rolling  Mills,  Southampton 

Babcock  &  Wilcox 

Stewart  &  Lloyds 

Munition  Factory,  Birmingham    

T.  Bolton  &  Sons 

Elliott  Metal  Co 

Govt.  Rolling  Mills,  Southampton 

Govt.  Rolling  Mills,  Southampton 

Andrews  &  Co 


Tubes,  Limited    

Tubes,  Limited    

Tubes,  Limited    

Tubes,  Limited    

Tubes,  Limited    

Munition  Factory,  Birmingham    .. 

Babcock  &  Wilcox 

Munition  Factory,  Birmingham  .. 

Muntz  Metal  Co 

Muntz  Metal  Co 

Aluminium  Corporation 

Jones  &  Colver 

Perfecta  Tube  Co 

Babcock  &  Wilcox 

Dorman.  Long  &  Co 

Dorman,  Long  &  Co 

Dorman,  Long  &  Co 

Old bu ry  Rolling  Mills 

Munition  Factory,  Birmingham    .. 

Elliott  Metal  Co' 

Cammell,  Laird  &  Co 

Tuppcr  &  Co 

Govt,  Rolling  Mills,  Southampton 
Govt.  Rolling  Mills,  Southampton 
Govt.  Rolling  Mills,  Southampton 

Heeley  Silver  MiUs 

Dorman,  Long  &  Co 

Dorman,  Long  &  Co 

Partington  Steel  &  Iron  Co 

Partington  Steel  &  Iron  Co 

Partington  Steel  &  Iron  Co 

Blaenavon  Co 

Locke,  Lancaster  &  Co 

Glengarnock  Iron  &  Steel  Co 

Metal  Mfg.  Co 

London 

Gravesend  Steel  &  Tinpiate  Co.    .' 

Gravesend  Steel  &  Tinplate  Co.   .. 

Neville  Druce  

Neville  Druce  

Dorman,  Long  &  Co 

Steel,  Peech  &  Tozer  ................ 

Dorman,  Long  &  Co 

Dorman,  Lo.ng  &  Co .^..".^.Z 

John  Brown  &  Co 

Patent  Shaft  &  Axletree  Co."!!"! 

Locke,  Lancaster  &  Co 

F.  Smith  &  Co 

Hadfield's,  Sheffield 

Had  field's,  Sheffield 

Hadfield's,  Sheffield    !!!!!!!!! 

().  B.  Jacobsen     

O.  H.  Jacobsen     


Tube  piercing 
28  in.  sheet  (two  mills) 
24  in.  .sheet  (four  mills) 
24  in.  sheet  (four  mills) 
24  in.  sheet  (four  mills) 

20  in.  &  18  in.  sheet 

Tube  piercing  

20  in.  &  18  in.  sheet 

Draw  benches 

14  in.  roughing 

18  in.  sheet  

16  in.  &  15  in.  sheet 

Tube  rolling 

20  in.  sheet  (3  stands). 

30  in.  &  24  in.  sheet 

Slab  bing  and  sheet 

Sheet 

15  in.  &  12  in.  sheet 

Sheet 

14  in.  intermediate 

Tube  rolling 

Hydraulic  piercing 

Tube  piercing  

Tube  piercing  

Tu  be  piercing 

24  in.  &  18  in.  sheet 

Tube  piercing  

Sheet 

Tube  piercing 

Tube  rolling 

Sheet 

Rod   

Pilger    

Pilger    

Continuous  rod    

Continuous  rod    

Continuous  rod    

9  in.  rghng.  &  7  in.  finshg. 

Sheet 

Sheet 

Sheet 

Rod   

12  in.  finishing 

12  in.  finishing 

8  in.  finishing  

Cold  rolls  

28  in.  cogging  

Wire  r  wl 

20  in.  3  high  roughing    .. 
18  in.  3  high  intermediate 

18  in.  3  high  finishing 

Tyre  finishing  

Sheet 

12  in.  guide  

Tube  piercing  

Special  

Cold  rolls  

Special  

Sheet 

Special  

42  in.  reversing  plate 

36  in.  reversing  cogging.. 

29  in.  reversing  plate 

28  in.  reversing  cogging.. 

24  in.  reversing  cogging .  - 

Special  

21  in.  sheet  

Copper  rod    

14  in.  finishing 

11  in  finishing 

28  in.  cogging  

Sheet 

Sheet 


92 
490 
240 
365 
266 
120 
365 
650 
360 
290 
730 

210    I 
210    ; 
210    ; 
292 
730 

292  ! 
730 
730 
332 
332 
104 
360 
360 
580 
360 
322 
322 
210 
290 
485 
730 
730 
730 
360 
730 
290 
480 
480 
415 
485 
360 
360 
360 
470 
780 
360 
490 
490 
360 
475 
480 
480 
715 
725 
90 
120/180 
55/90 
90/180 
90/180 
175/350 

660 

130/170 

500 

480 

200/300 

500 

525/600 

600 

40/70 

48/100 

50/100 

70/90 

117/170 

90/180 

200 

375 

75/150 

150/250 

60/120 

480 

415 

With  flywheel  motor-generator  sets. 


5000/12000 
2000/4700 
1200/.3000   , 

7.50/1800  ■ 
750/1600 
700/1450 
650/1400 
650/1300 
550/1.500 
,5.50/1400 
3.50/1400 
550/1300 
550/1100 
550/1100 
500/1100 
500/1200 
500/1000 
400/1000 
400/900 
400/800 
400/800   i 
375/800 
350/900 
300/1000 
300/750   ! 
300/690 
300/600   ' 
300/600 
300/600 
300/600 
260/800 
250/720 
250/720 
250/720 
250/650 
250/600 
250/550 
250/500 
250/500 
250/500 
200/500 
200/400 
180/360 
150/325 
150/325 
150/325 
150/300 
125/250 
100/200 
100/200 
80/160 
50/100 
50/100 
40/80 
30/60 
1200/3600 
1250/2500 
1200/3000 
1200/3000 
1200/3000 
1000/2000 
440/880 
350/700 
200/400 
150/300 
75/200 
75/150 
62/124 
50/100 
6000/20500 
6000/15500 
4000/12000 
1200/3600 
600/1800 
250/500 
125/300 
950  1900 
.-)00  1000 
400,800 
3200/11600 
400/9.50 
350 


3  i>h.,  63fXJ  v.,  .50  eye.  i   Gear 
3  ph. ,  2<XXJ  v.,  .50  eye.  Rope  &  gr. 
3  ph.,  6300  v.,  50  eye.    (^ar 
3  ph . ,  525  V. ,  50  eye.     Rojje 
3  ph.,  .3.3(X»  v.,  .50  eye.  Rope  &  gr. 
3  ph.,  440  v.,  25  eye.  Rope  &  gr. 
3  ph. ,  2200  V. .  .50  eye.  Rop«e  drct. 
3  ph.,  3300  v.,  50  cvc.   Direct 
3  ph.,  2200  V. ,  25  eye.    Gear 
3  ph. ,  400  V. ,  25  eye.     Gear 
3  ph.,  440  v.,  50  eye.     Gear 
3  ph.,  3300  v.,  50  eye.  I   Gear 
3  ph.,  3300  v.,  50  eye.  I   Gear 
3  ph., 3300 V.,. 50 cvc.  I   Gear 
3  ph.,  3300  v.,  50  eye.  I  Ror)e  &  gr. 

2  ph.,  2700  v.,  50 eve.  ■       Gear 

3  ph.,  3300  v.,  50  cvc.  '  Rope  &  gr. 
3  ph.,  2200  v.,  50  eye.  |       Gear 

3  ph.,  3300  v.,  50 eye.  Gear 

3  ph.,  3300  v.,  50  eye.    Rope  &  gr. 
3  ph.,  3300  v.,  50  eye.  !  Rope  &  gr. 
3  ph., 400  v., 25 eye.     i       Gear 
3  ph.,  400  v.,  25  eye.       Rope  &  gr. 
3  ph.,  440  v.,  25  eye.     |       Gear 
3  ph.,  400  v.,  50 eye.     ;       Gear 
3  ph. ,  440  V. ,  25  eye.    '       Gear 
3  ph.,  3300  v.,  50 eye.  !  Rope  &  gr. 
3  ph.,  3300  v.,  50  cvc.  '  Rope  &  gr. 
3  ph.,  3300  v.,  50'cyc        Direct 
3  ph.,  5000  v.,  25  eye.         Rope 
3  ph.,  440  v.,  25  eye.  Gear 

3  ph.,  440  v.,  25  eye.  <  Gear 
3  ph.,  440  v.,  25  eye.  Gear 

3  ph.,  440  v.,  25  eye.  j  Gear 
3  ph.,  440  v.,  25  eye.  Gear 

3  ph.,  400  v.,  25  eye.  Gear 

3  ph.,  440  v.,  25  eye.  Gear 

2  ph.,  440  v.,  50  eye.  Gear 

2  ph.,  440  v.,  50  eye.  Gear 

3  ph. ,  440  v. .  50  cvc.  Rope 

2  ph.,  200  v.,  50  eye.  Belt 

3  ph.,  440  v.,  25  eye.  Rope 
3  ph.,  400  v.,  25  eve.  Rope 
3  ph.,  440  v.,  40  cvc.  Gear 
3  ph,  440  v.,  40  cvc.  Gear 
3  ph.,  440  v.,  40  eye.  Gear 

3  ph.,  400  v.,  25  eye.      Rpe.  &  dir. 
3  ph.,  440  v.,  25  eye.  Gear 

3  ph.,  440  v.,  25  eye.  Gear 

1  3  ph  ,  440  v.,  25  eye.  Gear 

'  2  ph.,  200  v.,  50  eye.  Belt 

3  ph.,  440  v.,  50  eye.  Gear 

3  ph.,  440  v.,  50  eye.  Gear 

3  ph.,  440  v.,  50  eye.  Gear 

2  ph.,  200  v.,  50  eye.  Gear 

3ph.,400v Direct 

460v.  d.e Gear  &  bit. 

500  V.  d.e Direct 

500  V.  d.e Direct 

500  V.  d.e Direct 

460  V.  d.e Gear 

I  460  V.  d.e Gear 

440  V.  d.e Direct 

1  250  V.  d.e Gear 

440  V.  d.e Gear 

;  220  V.  d.e Gear 

440  V.  d.e Gear 

500  V.  d.e Gear 

440  V.  d.e Gear 

3  ph.,  2750  v.,  40  eve.*      Direct 
3  ph..  6300  v..  50  eye.*      Direct 

I  3  ph..  2750  v..  40  eye* 
!  3  ph..  2750  v..  40  eye* 
!  3  ph..  6600  v.,  50  eye.* 

3  ph.,  5000  v.,  50  eye.* 

460  v.  d.e " 

3  ph.,  6500  v.,  50  eye. 

230  V.  d.e '..... 

230  v.  d.e 

3  ph.,  3000  v.,  50  eye. 

3  ph.,  500  v..  .50  eye.* 

3  ph.,  500  v..  .">0  eye. 


Direct 
Direct 

Gear 
Direct 

Gear 

Rope 
Direct 
Direct 
Direct 

Crear 


Installed  br 


B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
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Motor   Equipment   for   Main    Drive    of    Rolling    ^i\ls— continued. 


Installed  for 


Description   of   mill. 


Motor. 


H.P. 


Speed  r.p.m 


Supply. 


,,6300v.,50cyc.t 

V.    d.c 

.,6300  v.,  50  eye. t 
,,6300  v.,  50  eye. t 
V.    d.c.   , 

.^yj  V.      d.c.      . 

ph.,400/400v.,50cyc 


Drive. 


Installed  by 


United  Steel  Cos.,  Ltd 

United  Steel  Cos.,  Ltd 

United  Steel  Cos.,  Ltd 

United  Steel  Cos.,  Ltd 

Phillips,  Gilbert  &  Co 

Phillips,  Gilbert  &  Co 

Phillips,  Gilbert  &  Co 

Phillij^s,  Gilbert  &  Co 

Armstrong,  Whitworth  &  Co. 


Hanson,  Dales  &  Co 

Walker,  Parker  &  Co 

Walker,  Parker  &  Co 

Armstrong,  Whitworth  &  Co 

Blaenavon  Co 

Blaenavon  Co 

Darlington  RoUing  Mills  Co 

Smith  &  McLean 

Taylor  Bros 

Bibby  &  Co 

British  Insulated  &  Helsby  Cables  Co. 

Broughton  Copi)er  Co 

G.  Adams  &  Sons    '. 

Chesterfield  Tube  Co 

Earle,  Bourne  &  Co 

Earle,  Bourne  &  Co 

Eaile,  Bourne  &  Co 

Earle,  Bourne  &  Co 

Low  Moor  Iron  Co 

Low  Moor  Iron  Co 


Low  Moor  Iron  Co 

J.  Reynolds  &  Sons    

Skinningrove  Iron  Co.,  Ltd 

Skinningrove  Iron  Co.,  Ltd 

Cammell  Laird  &  Co 

WeUman  Seaver  Rolling  Mill  Co 

Scottish  Iron  &  Steel  Co.,  Ltd 

Monmouthshire  Steel  &  Tinplate  Co.  . . 

Elliott's  Metal  Co.,  Ltd 

Birmingham  Mint   

Birmingham  Batteiy  &  Metal  Co.,  Ltd. 

Manganese,  Bronze  &  Brass  Co 

Mond  Nickel  Co.,  Ltd 

David  Colville  &  Sons,  Ltd 


David  Colville  &  Sons,  Ltd 

David  Colville  &  Sons,  Ltd 

David  Colville  &  Sons,  Ltd 

Richard  Johnson  &  Nephew,  Ltd.  .. 
Richard  Johnson  &  Nephew,  Ltd.  .. 
Richard  Johnson  &  Nephew,  Ltd.    .. 

Kayser,  Ellison  &  Co 

Kayser,  I]lli.son  &  Co 

Eston  Sheet  &  Galvani.sing  Co.,  Ltd. 

Bolchow  Vaughan  &  Co.,  Ltd 

Cargo  Fleet  Iron  Co.,  Ltd 


Elliott's  Metal  Co 

Birmingham  Metal  &  Munitions  Co.,  Ltd. 
Monmouthshire  Steel  &  Tinplate  Co. 

Baldwins,  Ltd 

Baldwins,  Ltd 

Baldwins,  Ltd 

Baldwins,  Ltd 

Baldwins,  Lt tl 

Darlington  Rolling  Mills  Co.,  Ltd 

Darlington  Rolling  Mills  Co.,  Ltd 

Darhngton  Rolling  Mills  Co.,  Ltd 

Darhngton  Rolling  Mills  Co.,  Ltd 

Monks,  Hall  &  Co.,  Ltd 


Monks,  Hall  ct  Co. 
Monlvs,  Hall  &  Co. 
Raine  &  Co.,  Ltd. 
Raine  &  Co.,  Ltd. 
Raine  &  Co.,  Ltd. 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes.  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 


Ltd. 
Ltd. 


Hoop  (roughing) 

Hoop  (intermediate) 

Hoop  (finishing)  

Merchant  


Piercing     

Piercing     

Piercing     

Piercing 

Light  sheet  steel 


Lead 

Lead 

Lead 

Tool  steel  (non -reversing) 
Steel  tyres  (non-reversing) 
Steel  tyres  (non -reversing) 
Steel  bars  (non-reveising) 
Steel  sheets  (non-revers.) 
Steel  wheels  (non-revers.) 
Copper  (non-reversing)  . . . 
Cojiper  (non-reversing)  ... 
Copjjer  (non-reversing)  ... 

Non-reveising  

Tube  (non-reversing)  

Non-reversing  

Non-reversing  

Non-reversing 

Non-reversing 

Bar  (non-reversing) 

Bar  (non-reversing) 


Bar  (non-reversing) 

Non-reversing 

Reversing,  roughing  &  fng 

Reversing,  cogging 

Reversing,  roughing  &  fng 

Reversing,  cogging 

Reversing,  cogging 

Reversing  (finishing)  

Reversing  copper  plate  . . 
Reversing  copper  plate  . . 
Reversing»copper  plate  . . 

Extruding  press  

Reversing  2  stand  

3  high  plate 


Merchant  

Merchant  (finishing) 

Merchant  (rfg.) 

Wire  

Wire  

Wire  

Wire  

Cogging 

Sheet 

Sheet 

Merchant  


Copper  

Sheet 

Cogging 

Hot  tinplate 

Hot  tinplate 

Hot  tinplate 

Cold  rolls  

Cold  rolls  

Rail    

Merchant  

Forge  train   

Forge  train   

Wiie  (finisliinj.0    

Wire  (roughing')   

Merchant  '. 

Rail    

^liM-ehaiit  (roughing) 
Merchant  (iinisliing) 

Tube 

Tube 

Tube 

Tube 

Tube 

'I'ubo 


Tube 


1500/805 
100/50 

2500/1670 
3000 
200/400 
200/400 
400/800 
400/800 
650/2500 

150 
150 
100 
120 
300 
300 
1000/1300 
400 
530/800 
100 
400 
300 
200 
150 
600 
450 
200 
225 
250 
400 

175 

80 

19000 

12000 

19000 

12000 

6380 

5300 

890 

780 

450 

240 

1200 

12000 

400 

400 

250 
2750 

750 

750 
1200 

375 
1060 
1060 
1000 

1000 
750 
750 
600 
600 
600 
440 
300 
600 
450 
250 
250 
550 
400 
400 
600 
400 
400 
375 
200 
200 
170 
170 
170 
150 
80 


325/175 
500/300 
240/160 
470/280 

500 

500 

489 

489 

200 

600 

600 

400 
400/475 

300 

300 

200 
120/200 
300/600 
360/480 
■350/400 
350/400 

415 

240 

240 

360 

360 

360 

243 
480/375 

243 
480 
140 
120 
150 
120 
175 
140 
105 
500 
210 
400 
100 
0/120 

200/100 

150/300 

90/150 

500 

750 

750 
245/365 

375 

200 

200 
150/75 

250 

187 

75 

150 

150 

150 

150 

250 

270/450 

110/247 

300/450 

300/4.50 

400/530 

200/300 

92/125 

60/120 

80/160 

60/250 

375 

375 

375 

375 

375 

375 

480/360 

6C0  7(K1 


3ph 
230 
3ph 
3  ph 
250 
250 


.i  pn.,iuu/*uu  v.,ou  eye 
3ph.,400/440v.,50cyc 
6,600  v.,  50  eye,  and 

500  V.  d.c* 
345  v.,  "  Lanes."  drv. 
420  v.,  "  Lanes."  drv. 
460  v.,  "  Lanes."  drv. 

500  V.  d.e 

460  V.  d.e 

460  V.  d.c 

440  V.  d.c 

500  V.  d.c 

250  V.  d.c 

460  V.  d.c 

240  V.  d.c 

500  V.  d.c 

2700  v.,  50  eye. 
440  v.,  50  eye. 
5000  v.,  25  eye 
5000  v.,  25  eve. 
5000  v.,  25  cvc 
2750  v.,  50  eye. 
1000  v.,  50  CTC. 
1000  v.,  50  eye. 

1000  v.,  50  eye. 

400  v.,  25  eye 

465  v.  d.c 

550  v.  d.c 

465  v.  d.c 

650  V.  d.e 

630  V.  d.c 

600  V.  d.c 

400  V.  d.c 

400  V.  d.c 

435  V.  d.c 

500  V.  d.c 

450  V.  d.c 

680  V.  d.c.  supplied 
from  Aa  wheel  m.g. 

220  V.  'd.c 

220  V.  d.c 

220  V.  d.c 

3  ph.,  6600  v.,  50  eye. 
3  ph..  6600  v.,  50  eye. 
3  ph.,  6600  v.,  50  eye. 
3  ph.,  500  v.,  50  eye. 

3  ph.,  500  v.,  50  eye. 
3  ph.,  2750  v.,  40  eye. 
3  ph.,  2750  v.,  40  eye. 
3  ph.,  2750  v.,  40  eye. 
(variable  s]x>ed  set) 

3  ph.,  440  v.,  25  eye. 

3  ph.,  440  v.,  25  eye. 
3  ph.,  2750  v.,  25  eye. 
3  ph.,  2100  v.,  50  eye. 
3  ph.,  2100  v..  50  eye. 
3  ph.,  2100  v..  50  eye. 
3  ph..  2100  v..  50  eye. 
3  ph.,  2100  v.,  50  eye. 

460  v.    d.e 

460  v.    d.c 

460  v.    d.c 

460  v.    d.e 

500  V.    d.e 

500  v.    d.e 

500  v.    d.e 

500  v.    d.c 

500  v.    d.c 

500  v.    d.c 

3  pli..  5000  v..  25  eye 

3  ]>h..  5000  v..  25  eye 

3  i)li..  5000  v.,  25  eye 

3  ph.,  5000  v.,  25  eye 

3  ]>))..  5000  v.,  25  eye 

3  ph.,  5000  v.,  25  eye 

MW  v..  25  eye.  d.e. 

460  v..  25  eve.  d.c. 


Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 

Dir.  epld. 

Dir.  cpld. 

Gear 

Gear 

Gear 

Gear 

Rope 

Gear 

Gear 

Rope 

Rope 

Rope 

Rope 

Gear 

Dir.  cpld. 

Dir.  cpld. 

Dir.  cpld. 

Dir.  cpld. 

Rope 
Rope  (cas- 
cade set) 
Rope 
Gear 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Gear 
Gear 
Gear 
Gear 
Direct 
Direct 


B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
B.T.H. 
Lanes.  D.&M.  Co. 


Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 
Lanes. 


D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 
D.&M.  Co. 


Direct 

English 

Direct 

English 

Direct 

English 

Gear 

EngUsh 

Gear 

English 

Gear 

EngUsh 

Rope 

English 

Belt 

English 

Rope 

English 

Rope 

Eniilish 

Direct 

English 

Rope 

Ensrlish 

Rope 

Engli>h 

Direct 

English 

Rope 

English 

Rope 

English 

Rojie 

EncHsh 

Ro]>e 

English 

Rojie  &  gr. 

En  dish 

Ro]»e 

Ei.dish 

D.C.  &  R. 

Kndish 

Rope 

Ensrlish 

Rope 

Enclish 

Direct 

English 

Direct 

English 

Diix-et 

English 

Din^et 

Endish 

Direct 

En  dish 

Direct 

EuL-lish 

Rojie 

English 

Roi>e 

English 

Roi>e 

Elngish 

Ro]>e 

En  dish 

Rope 

English 

Ro]>e 

Endish 

Belt 

Enulish 

Belt 

English 

Lanes.  D.&M.  Co. 
Lanes.  D.&M.  Co. 
English  Elee.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
Engbsh  Elee.  Co. 
English  Elee.  Co. 
English  Elee.  Co. 
Engbsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co, 
English  Elec.  Co. 
EngUsh  Elec.  Co, 


Elee,  Co. 
Elec.  Co, 
Elec.  C  o. 
Elee.  Co. 
Elee.  Co, 
Elec.  Co, 
Eke.  Co, 
Elec.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 

Elee.  Co. 
Elec.  Co, 
Elee.  Co, 
Elec.  Co, 
Elec.  Co, 
Elec.  Co. 
Elee.  Co. 
Elec.  Co, 
Elee.  Co, 
Elec.  Co. 
Elee.  Co, 
Elec.  Co, 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co, 
Elee,  Co, 
Elec.  Co, 
Elee.  Co, 
Elee.  Co, 
Elee.  Co. 
Elec.  Co. 


With  flywheel  motor-generator  sets.  f  Induction  motor  drives  with  sjK-od  regulating  sets. 
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Motor    Equipment   for   Main    Drive   of    Rollinj^    Mills— <»»<«'"'«''• 


Installed  for 


iJescription  of  mill. 


Motor. 


H.P. 


Speed  r.p.nLl 


Supply. 


Drive. 


Installed  by 


Ltd. 
Ltd. 
Ltd. 
Ltd. 
Ltd. 


Howell  &  Co.,  Ltd 

Howell  &  Co.,  Ltd 

Howell  &  Co.,  Ltd 

Howell  &  Co.,  Ltd 

.John  Brown  &  Co 

■John  Brown  &  Co 

.John  Brown  &  Co 

•John  Brown  &  Co 

Corrugated  Iron  Co.,  Widnes    

Monkbridge  Iron  Co.,  Ltd 

Monkbridf^e  Iron  Co.,  Ltd 

English  McKenna  Process  Co.,  Ltd 
English  McKenna  Process  Co.,  Ltd 
English  McKenna  Process  Co 
English  McKenna  Process  Co 
P^nglish  McKenna  Process  Co 
English  McKenna  Process  Co 
English  McKenna  Process  Co 

John  Williams      

Sheffield  Forge  &  Rolling  Mills  Co.,  Ltd. 
Sheffield  Forge  &  Rolling  Mills  Co.,  Ltd. 
Sheffield  Forge  &  Rolling  Mills  Co.,  Ltd. 
Sheffield  Forge  &  Rolling  Mills  Co.,  Ltd. 
Sheffield  Forge  &  RoUing  Mills  Co.,  Ltd. 

Waterloo  Tinplate  Co.,  Ltd 

Waterloo  Tinplate  Co.,  Ltd 

Bowesfield  Steel  Co 

Weldless  Steel  Tube  Co 

Weldless  Steel  Tube  Co 

Weldless  Steel  Tube  Co 

Weldless  Steel  Tube  Co 

Barrow  Hematite  Steel  Co.,  Ltd 

Barrow  Hematite  Steel  Co.,  Ltd 

Barrow  Hematite  Steel  Co.,  Ltd 

Barrow  Hematite  Steel  Co.,  Ltd 

Barrow  Hematite  Steel  Co.,  Ltd 

Dorman  Long  

Beardmore  &  Co.,  Glasgow    

J.  B.  &  S.  Lees    

J.  B.  &  S.  Lees    

Brown  Bayley's  Steel  Works,  Ltd 

Brown  Bayley's  Steel  Works,  Ltd 

Imi^roved  Steel  Co 

Improved  Steel  Co 

Wm.  Bain  &  Co.,  Ltd 

Guest,  Keen  &  Nettlefolds,  Ltd 

Guest,  Keen  &  Nettlefolds,  Ltd 

Guest,  Keen  &  Nettlefolds,  Ltd 

Guest,  Keen  &  Nettlefolds,  Ltd 

Birmingham  Battery  &  Metal  Co.,  Ltd. 
Birmingham  Battery  &  Metal  Co.,  Ltd. 
Nederlandsche  Kabelfabrick  Delft.  Holl. 

Charles  Clifford  &  Sons  

Charles  Clifford  &  Sons  

Charles  Clifford  &  Sons  

Dugard  Bros 

Dugard  Bros 

Wilians  &  Robinson,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

Allen  Everitt  &  Sons,  Ltd 

District  Iron  &  Steel  Co 

Union  Steel  Corporation     [ 

Barker  &  Allen,  Ltd I 

Barker  &  Allen,  Ltd I 

Barker  &  Allen,  Ltd I 

Barker  &  Allen,  Ltd | 

Barker  &  Allen,  Ltd 

Cammell,  Laird  &  Co.,  Ltd. 

John  Hill  &  Sons    t 

F.  R .  Simpson  &  Co j 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

KjTiochs,  Ltd 

Kynochs,  Ltd, 

Kj-nochs,  Ltd 

K\Tiochs,  Ltd 

Kvnochs,  Ltd 


Pilger  tube 

Tube 

Tube 

Tube 

Tyre  

Tyre  

Bar    

Bar    


Tyre  

Tyre  

Kail    

Rail    

Rail   

Rail    

Rail   

Rail   

Merchant  

Merchant  

Merchant  

Merchant  

Sheet     

Merchant  

Merchant  

Hot    

Cold   

Sheet 

Tube 

Tube 

Tube 

Tube 

Merchant 

Hoop     

Planishing     

Roughing 

Finishing  

Sheet     

Three  high  plate 

Strip  mill 

Strip  mill 

Merchant , 

Merchant 

Roughing 

Finishing  

Merchant 


Piercer  mill 

Copper  mill 

Sheet     

Sheet     

Sheet  mill 
Sheet  brass 
Sheet  brass 
Tube 


Hoop     , 

Merchant  , 

Sheet  nickel , 

Sheet  nickel , 

Sheet  nickel 

Sheet         

Breaking  down    

Me  re  han  t 

Hoop     

Merchant  Rgh  9  in.Fin  7in. 

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  

Sheet  


3.50 
2.50 
110 

7c 
1350 
600/1200 
200 
200 
600 
600 
300 
.500 
500 
500 
500 
500 
500 
350 
500 
500 
350 
250 
300 
150 
500 
225 
750 
340 
340 
150 
150 
360 
375 
340 
400 
400 
1800 
3000 
380 
338 
400 
2000 
600 
600 
350 
275 
200 
175 
100 
300 
120 
300 
275 
275 
105 
275 
100 
275 
250 
250 
150 
150 
■  100 
100 

80 
250 
255 
215 
120 

50 

50 
130 
210 
250 
250 
200 
200 
200 
165 
165 
115 
115 
115 
115 
100 

80 


30(J/428 

585 

60fJ 

fifK) 

500 

500 
4.50/2(XJ 
4.50/2(XJ 

585 

500 

500 

280 

280 

280 

280 

280 

280 
250/125 

300 
88 

125 

375 

500 

500 

214 

300 

194 

750 

750 

750 

750 
85/200 
230/350 
230/350 
270/600 
270/600 

200 

375 

200/350 

200/350 

85/200 

80/150 

500 
600/340 
300/100 

375 

750 

375 

375 

600 

550 

375 

300 

300 

250 

375 

500 

360 

500 

375 

375 

375 

500 

500 

500 

365 
90/180 

300 

300 

375 

750 

500 

750 

250 

500 

600 

600 

600 

600 

600 

600 

600 

6tX> 

600 

750 

750 


3  ph., 
:{  ph., 
3  ph., 
:{  ph., 
3  ph., 
3  ph., 
230  V. 
2.30  V. 
3  ph., 
2  ph., 

2  ph., 

3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
2  ph., 
2  ph., 

2  ph., 
500  V. 
500  V. 

3  ph., 
2  ph., 
2  ph., 
2  ph., 

2  ph., 
440  V. 
440  V. 
440  V. 
440  V. 
440  V. 

3  ph., 
3  ph., 
500  V. 
500  V. 
460  V. 
460  v. 
2  ph., 

2  ph., 

3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
440  V. 
440  V. 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
410  V. 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph.. 
3  ph., 
3  ph., 
3  ph.. 
3  ph.. 
3  ph., 
3  ph.. 
3  ph., 

2  ph., 

3  ph.. 
3  ph., 
3  ph., 
3  ph., 
3  ph.. 
3  ph., 
3  ph.. 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph.. 


3000  V 

:jfxxj  V. 

30<XJ  V, 
.5(X)  v., 
66(X)  V. 
WXX)v, 

d.c.  . 

d.c.  . 
440  v., 
2WXJ  V, 
2fXX>  V. 
400  v., 
400  v., 
4fX)  v., 
4fXJ  v., 
4fX)  v., 
400  v., 
400  V. 
400  v., 
3300  V 
3300  V 
2000  V, 
3300  V 
3300  V 

d.c.  . 

d.c.  . 
2750  V 
2750  V 
27.50  V 
2750  V 
2750  V 

d.c.  . 
,  d.c.  . 
,  d.c.  . 
,  d.c.  . 

d.c.  . 
2750  V. 
3300  V, 

d.c.  . 

d.c.  . 

d.c.  . 

d.c.  . 
2700  V. 
2700  V. 
440  v., 
440  v., 
440  v., 
440  v., 
440  v.. 

d.c.  . 

d.c.  . 
220  v., 
5000  V. 
5000  V. 
440  v.. 
5000  V. 
5000  V. 

d.c.  . 
400  v., 
400  v., 
400  v., 
400  v., 
400  v., 
400  v., 
400  v., 
oOW  v. 
525  v., 
440  v., 
440  v., 
440  v., 
440  v., 
440  v., 
3lK>0  v 
2700  V, 
400  v., 
500  v.. 
520  v., 
520  v.. 
500  v., 
520  v., 
500  v., 
5lK)  v., 
500  v., 
500  v., 
500  v., 
5W)  v.. 


,  m)  eye.' 
,.50  eye.' 
,  'A)  eye. 
.Vieye.  ; 
,  .50  eye. 
,  .50  eye.  1 


50  eye. 
,  50  eye. 
,  50  eye. 
25  eye. 
25  cj'c. 
25  cj'c. 
25  eye. 
25  eye. 
25  eye. 

25  eye. 
,  50  eye. 
,  50  eye. 
,  50  eye. 
,  .50  eye. 
,  50  eye. 


,  40  eye. 
,  50  eye. 
,  50  eye. 
,  50  eye. 
,  50  eve.  I 


,  40  eye. 
,  25  eve. 


,  50  eye. 
,  50  eye. 
25  eye. 
25  eye. 
25  eye. 
25  eye. 
25  eve. 


50  eye. 
,  25  eye. 
.  25  eye. 
25  eye. 
,  25  eye. 
.  25  eye. 

25  eye. 
25  ej-c. 
25  eye. 
25  eye. 
J5  eye. 
25  eye. 
25  eve. 
.,  25  eye. 
50  eye. 
25  eye. 
25  eye. 
25  eye.  , 
25  eye.  , 
25  eye. 
,,  50  eye. 
.  50  eye. 
25  eye.  ; 
50  eye.  , 
50  eye. 
.50  eye. 
50  eve.  , 
50  eye.  ; 
50  eye.  i 
50  eye.  ^ 
50  eye.  \ 
50  eye. 
50  eye. 
50  eve.  ' 


Dir.  cpld. 
Dir.  cpld. 
Dir.  epld. 
I>ir.  epld. 

Gear 

Gear 

Rope 

Roi* 

Direct 
Direct 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Direct 
Gear 
Direct 
Direct 
Gear 
Gear 
Gear 
Gear 
Gear 
Rope 
Gear 
Gear 
Gear 
Gear 
Direct 
Direct 
Direct 
Gear 
Gear 
Rope 
Gear 
Rope  &  dir 
Direct 
Direct      I 
Direct      ' 
Gear        j 
Gear        j 
Direct      | 


Direct 
Dir.  epld. 
Direct 
Gear 
Gear 
Direct 
Gearing 
Gearing 
Rope 


Rope 

Direct 

Rope 

Rope 

Rope 

Belt 

Ro|x^ 

Bt^lt 

Direct 

Rope 

Gear 


Pinion 

Gear 

Belt 

Belt 

Pinion 

Pinion 

Belt 


English  Elee.  Co. 
English  Elee.  Co. 
Engli.sh  Elee.  Co. 
English  Elec.  Co. 
Erii.'li.sh  Elee.  Co. 
Eri^'lwh  Elee.  Co. 
Erivlish  Elec.  Co. 
Kii;;ii.,h  Elec.  Co. 
En.'lish  Elec.  Co. 
Eniili.-li  Elec.  Co. 
English  Elec.  Co. 
Engli-sh  Elee.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
Engli.sh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elee.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
Enghsh  Elec.  Co. 
English  Elee.  Co. 
Er.gli.^h  Elec.  Co, 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elee.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co, 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co, 
English  Elee.  Co, 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elee.  Co. 
English  Elee.  Co. 
English  Elee.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elee.  Co, 
EngUsh  Elee.  Co. 
English  Elee.  Co. 
EngUsh  Elec.  Co. 
English  Elee.  Co. 
English  Elec.  Co, 
English  Elec.  Co, 
EngUsh  Elee.  Co, 
EngUsh  Elee.  Co, 
EngUsh  Elec.  Co, 
EngUsh  Elee,  Co, 
EngUsh  Elee.  Co. 
EngUsli  Elec.  Co, 
EngUsh  Elec.  Co. 
English  Elec.  Co, 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec,  Co, 
EngUsh  Elec,  Co, 
English  Elec.  Co, 
EngUsh  Elec.  Co, 
EngUsh  Elee.  Co. 
English  Elec.  Co. 
English  Elee.  Co, 
EngUsh  Elee.  Co. 
EngUsh  Elee.  Co, 
English  Elec.  Co. 


544 


THE  ELECTRICIAN. 


November  5,  1029. 


Motor   Equipment    for    Main   Drive   oi   Rolling   Mills 
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Installed  for. 


Descrijjtion  of  mill. 


Motor. 


H.P.     Speed  r.p.m. 


Drive. 


Installed  bv 


3  ph.,  500  v.,  50  cvc. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  520  v.,  50  eye. 

13o0v.  d.c 

1350v.  d.c 

1350  V.  d.c 

1350  V.  d.c 

1350v.  d.c 

1200  V.  d.c 

3  ph.  60  per.  2400  v. 
3  ph.  60  per.  2400  v. 

800  V.  d.c 

3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  500  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  5000  v. 

800  V.  d.c 

3  ph.  50  eye.  650  v. 

220  V.  d.c 

220  V.  d.c. 
3  ph.  50  eye, 
900  V.  d.c. 
900  V.  d.c. 
800  V.  d.c. 
500  V.  d.c. 
500  V.  d.e. 
500  V.  d.c 


Kynoehs,  Ltd Sheet     

Kynochs,  Ltd Sheet     

Kynoehs,  Ltd 

Kynochs,  Ltd Sheet      

Appleby  Iron  Co 40  in.  reversing  slabbing. . 

Appleby  Iron  Co 10  ft.  reversing  plate 

Appleby  Iron  Co 7  ft.  reversing  plate  

J.  Cockerill  &  Co 36  in.  reversing  cogging  .. 

J.  Cockerill  &  Co 33^ in.  reversing  section.. 

Bolrkow,  Vaughan  &  Co 40  in.  reversing  cogging  . . 

Bolckow,  Vaughan  &  Co.~^ 18  in.  finishing    

Bolckow,  Vaughan  &  Co 16  in.  roughing  &  finishing 

La  Magona  d' Italia    Reversing  plate    

La  Magona  d' Italia    

La  Magona  d" Italia    

La  Magona  d' Italia    j  

La  Magona  d' Italia    |  

La  Magona  d' Italia  

La  Magona  d' Italia    '  

La  Magona  d'Itu.lia    j  Cold  rolls     

La  Magona  d'ltalia    

Vickers,  Ltd 

Vickers,  Ltd 

Vickers,  Ltd 

Vickers,  Ltd 

Vickers,  Ltd 

A.  Hickman  &  Co 

Palmers  Shijibuilding  &  Iron  Co 

Palmers  Shipbuilding  &  Iron  Co 

Whitehead  Iron  &  Steel  Co 

Whitehead  Iron  &  Steel  Co 

Whitehead  Iron  &  Steel  Co 

Ilva  Steel  Mills     

Ilva  Steel  Mills     

Ilva  Steel  Mills     

Ilva  Steel  Mills     

Ilva  Steel  Mills    

Ilva  Steel  Mills    

Electric  Supplies  for  Barcelona 

Electric  Supplies  for  Moreda 

Electric  Supplies  for  Moreda 

Electric  Sui)plies  for  Moreda 

Electric  Su|)i)lies  for  Echevarria 

Wm.  Beard  more  &  Co I  3  high  plate 

Wm.  Bcardmore  &  Co 

Wm.  Beardmore  &  Co 

Wm.  Beardmore  &  Co 

Pearson  &  Knowles 

F.  Braby  &  Co 

J.  Ly.saght  for  Australia    

Sociedad  EK])anola 

Taylor  Bros.  &  Co 

Taylor  Bros.  &  Co 

District  Iron  &  Steel  Co , 

District  Iron  &  Steel  Co , 

District  Iron  &  Steel  Co 


28  in.  reversing  cogging  , 

24  in.  sheet  

12  in.  bar 

Tube  piercer 

Tube  piercer 

26  in.  reversing  section 
36  in.  reversing  section 
38  in.  reversing  cogging 

Morgan  finishing 

Morgan  roughing 

Morgan  edging    

500  m/m   

3.50  m/m   

550  m/m   


630  m/m 
240  m/m 
350  m/m 
300  m/m 


Tyre  finishing  

Tyre  roughing 

Tyro  roughing  

Wire 

30  in.  sheet  

Sheet    

2 1  in.  reversing  section 

Tyre  roughing 

Tyre  finishing  

Strip 

12  in.  continuous    i     1000/2300 

10  in.  continuous    600/2000 

District  Iron  &  Steel  Co |  Strip '       500/1000 

District  Iron  &  Steel  Co Strip i       300/700 

District  Iron  &  Steel  Co 12  in.  merchant  &  spoke...        265/900 


65 
65 

6000/15200 

6000/1.5200 

5000/13300 

5000/16500 

5000/16.500 

4800/13700 

1200/2500 

500/1000 

3300/9520 

1200/2400 

1200/2400 

1200/2400 

1200/2400 

700/1400 

700/1400 

350/700 

250/500 

3000/8000 

450/900 

400/800 

250 /.500 

150/300 

3000/9700 

3000/9500 

2500/8500 

2500/1560 

1500/815 

100/40 

1500/3000 

1500/.3000 

1500/3000 

800/1600 

500/1000 

500/1000 

1500/3750 

800/1000 

700/1400 

500/12.50 

180/360 

1.500/.3000 

700/1400 

600/1200 

400/800 

1500/3000 

1300/3250 

1300/3250 

1250/3000 

1200/2400 

1200/2400 

1000/3000 


Ebbw  Vale  Steel,  Iron  &  Coal  Co 

Ebbw  Vale  Steel,  Iron  &  Coal  Co 

Cargo  Fleet  &  Iron  Co 

Tubes,  Ltd 

Tubes,  Ltd ^ 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes.  Ltd 

Dorman,  Long  &  Co 

Dorman,  Tjong  &  Co 

Sandycroft,  Ltd 

Cainniell  Laird  &  Co 

CnnniU'll  Laird  &  Co 

Cainnu'll  Laird  &  Co 

Cammell  Laird  &  Co 

S.  Fox  &  Co.,  Ltd 

Societe     Metallurgique    de     Montbard 

Aulnove 

Eflingham  Steel  Works  

J.  Baker  &  Co 


Sheet    I  1000/2500 

Sheet !  1000/2.500 

11  in.  merchant    1000/2000 

Piercing ,  800/2500 

Pilger '  750/1875 

Piercing 1  500/1000 

Piercing 300/600 

Tube 200/450 

Tube 200/450 

3  and  2  high  finishing 800/2000 

3  high  roughing   ,  325/700 

I  800/536 

Tvre  roughing 800/1600 

tViv  roughing I  500/1000 

Tvi-e  finishinc  '  800/1600 

T\re  finishing  I  750/1500 

l-i  in.  double.  2  high  sheet  750/1690 


Tube.. 
Strip  ., 
Wheel 


750/1500 
600/1200 
570 /UXW 
570 /I  (XXI 


.L  Baker  &  Co. I  Wheel  

T.  Bolton  &  Sons     Coi)per  plnte  and  bar I  550/1500 

Soe.  llaliana  ]\lc(allurgiea  (Leghorn)  ...'2  high  brass  and  copper. ..|  650/1500 

Societa  Italinna  .Mctaliurgica   (Leghorn)    Copper  I  550/1356 

Pathcr  Iron  &  Steel  Co. |  12  in.  merchant    '  500/1500 

*  -With  M.  G.  Set.  +     Wi  h  rotary  ei>nv  rer. 


750 
750 
750 
750 
48/100 
48/100 
60/120 
60/120 
60/120 
50/100 
290 
360 
50/100 
86 
86 
86 
75 
250 
250 
500 
300 
50/100 
250 
87/125 
600 
485 
60/140 
45/120 
40/75 
240/160 
350/175 
600/240 
74 
107 
107 
136/205 
85 
85 
294 
490 
188 
365 
195 
295/270 
490 
405 
585 
187 
28/36 
28/34 
60/120 
365 
365 
245 
ISO 
240 
3()5 
360 
360 
184 
184 
130/300 
60/100 
50/100 
730 
290 
3t)5 
3()5 
200/225 
I         585 
112/75-5 
405 
400 
500 
1         480 
125/200 

500 
2<.M) 
4SH1 
490 
4«K) 
375 
300/365 
365 


650  V. 


3  ph.  50  eye.  3000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  3000  v. 
3  ph.  42  eye.  2000  v. 
3  ph.  50  eye.  3000  v. 
3  ph.  50  eye.  3000  v. 
3  ph.  50  eye.  3000  v. 
3  ph.  50  eve.  5000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  5000  v. 
3  ph.  50  eye.  3000  v. 
220v 

ph.  25  eye.  6500  v. 

i5v.  d.c 


345  V.  d.c" 

230  V.  d.c 

3  ph.  50  eye.  2200  v. 

550  v.  d.c 

500  V.  d.e 

440  V.  d.c 

3  ph.  50  eye.  6600  v. 

3  ph.  50  eye.  6600  v. 

3ph.  50eye.5000/5500v 

3ph.  25eye.5000/5500v 

3  ph.  25  eye.  5000  v. 

;  3  ph.  25  cvc.  5000  v. 

;  3  ph.  25  eye.  5000  v. 

3  ph.  25  eye.  440  v. 

3  ph.  50  eve.  2200  v. 

I  3  ph.  50  eye.  2200  v. 

j  550  V.  d.c 

460  v.  d.c 

460  v.  d.c 

3  ph.  25  eye.  440  v, 
3  i)h.  25  eye.  440  v. 
3  ])h.  25  eye.  440  v. 
3  ph.  25  eye.  440  v. 
400  V.  d.c. 


**\j\f    >.  u..\; 

3  ph.  40  eye.  2750  i 
3  ph.  50  eve.  3(X)0  ^ 

360  V.  d.e.'     

240  v.  d.e 

500  V.  d.c 

3  ])h.  50  eye.  3000  ' 
.">00  V.  d.c".     


Pinion  English  Elec.  Co. 
Pinion        English  Elec.  Co. 

English  Elec.  Co. 

English  Elec.  Co. 
Direct*  iMet.  Vickers  Elec. 
Direct*  Met.  Vickers  Elec. 
Direct*  Met.  Vickers  Elec. 
Direct*  Met.  Vickers  Elec. 
Direct*  JMet.  Vickers  Elec. 
Direct*  Met.  Vickers  Elec. 
Geared  |Met.  Vickers  Elec. 
Geared  jMet.  Vickers  Elec. 
Direct*     iMet.  Vickers  Elec. 

—  Met.  Vickers  Elec. 

—  Met.  Vickers  Elec. 

—  Met.  Vickers  Elec. 

—  iMet.  Vickers  Elec. 

—  jMet.  Vickers  Elec. 

—  Met.  Vickers  Elec. 

—  jMet.  Vickers  Elec. 

—  IMet.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 

Gearedt  jMet.  Vickers  Elec. 
Gearedt  |Met.  Vickers  Elec. 
Gearedf    Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickeis  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec 
Met.  Vickers  Elec 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
'Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
—         IMet.  Vickers  Elec. 
Direct  J    iMet.  Vickers  Elec. 
Directt     Met.  Vickers  Elec. 
Directf     Met.  Vickers  Elec. 
Direct*     Met.  Vickers  Elec. 
Geared      Met.  Vickers  Elec. 
Geared     .Met.  Vickers  Elec. 
Geai-ed     Met.  Vickers  Elec. 
Geared     'Met.  Vickers  Elec. 
Direct       Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Geared     'Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Directt     Met.  Vickers  Elec. 
Directt     Met.  Vickers  Elec. 
Directt     Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Geared      Met.  Vickers  Elec. 
Geared      Met.  Vickers  Elec. 
Rope         Met.  Vickers  Elec. 
Direct       Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Direct       Met.. Vickers  Elec. 
Geared*   Met.  Vickers  Elec. 
Geared*    Met.  Vickers  Elec. 
Geared*   Met.  Vickers  Elec. 
Geared     Met.  Vickers  Elec. 
Direct!    ;Met.  Vickers  Elec. 


Direct* 


Direct 


Direct* 
Direct* 
Direct* 


Direct 

Direct 

Direct 

Geared 

Direct 

Direct 

Rope 

Direct 

Direct 

Direct 

Direct 

Geared 

Geared 

Geared* 


3  ph.  50  eve.  5000  v. 
3  i)h.  50  eVc.  33tX)  v. 
3  i)l>.  50  cvc.  63(X>  V. 
3  i)h.  50  CVC.  63(X)  V. 
3  i)h.  ."lO  cvc.  490  V. 
3  ph.  50  cvc.  5000  v. 
3  pli.  50  eve.  50(X1  v. 
3  i)h.  25  cvc.  400  v. 


Rope 

Geared 

Geared 

Geared 

Geared 

Roi>es 


Met.  Vickers  Elec. 
Met.  Vickers  E'ec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickci-s  Elec. 
Met.  Vickci-s  Elec. 
iMct.  Vickers  Elec. 
iMct.  Vickers  Elec. 


t     Direct  o:\  to  eount-rshaft. 
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Motor    Equipment    for    Main    Drive    of    Rollin^^    yiills—cominued. 


Installed  for 


Description  of  mill. 


Motor. 


H.P. 


Speed  r.p.m. 


Supply. 


Drive. 


Installed  bv 


Father  Iron  &  Steel  Co 

Etna  Iron  &  Steel  Co 

Etna  Iron  &  Steel  Co 

Glencairn  Iron  &  Steel  Co 

Smith  &  McLean 

Holmes  Steel  Foundry  Co 

Holmes  Steel  Foundry  Co 

Holmes  Steel  Foundry  Co 

Holmes  Steel  Foundiy  Co 

Holmes  Steel  Foundry  Co 

Motherwell  Iron  &  Steel  Co 

Parkgate  Iron  &  Steel  Co 

Parkgate  Iron  &  Steel  Co 

Parkgate  Iron  &  Steel  Co 

Richard  Johnson  &  Nephew    

Tinsley  Rolling  Mill  Co 

English  McKenna  Process  Co 

English  McKenna  Process  Co 

T.  Smith's  Stamping  Works 

T.  Smith's  Stamping  Works 

J.  Spencer  &  Sons  

Soc.  Anon,  des  Acieries  d'Anvers 

Soc.  Anon,  des  Acieries  d'Anvers    ... 
Soc.  Anon,  des  Acieries  d'Anvers    ... 

The  Mint,  Birmingham 

The  Mint,  Birmingham 

The  Mint,  Birmingham 

Sir  Theo.  Fry  &  Co 

SirTheo.  Fry  &  Co 

Sir  Theo.  Fry  &  Co 

SirTheo.  Fry  &  Co 

SirTheo.  Fry  &  Co     

Birmingham  Metal  &  Munitions  Co. 
Birmingham  Metal  &  Munitions  Co. 
Birmingham  Metal  &  Munitions  Co. 
Birmingham  Metal  &  Munitions  Co. 

Italian  Co.,  for  Villa  Cogozza    

Harts  Hill  Iron  Company 

Redheugh  Sheet  Iron  &  Steel  Co 

Shelton  Iron,  Steel  &  Coal  Co. , 

Shelton  Iron,  Steel  &  Coal  Co 

Fielding  &  Piatt,  Ltd 

Union  Steel  Corporation    

J.  Summers  &  Co 

I).  Benrue  &  Sons  

D.  Bennie  &  Sons  

Pratilprig  (Italy) 

Elliott's  Metal  Co.,  Ltd 

Pitney  Steel  Rolling  Mills,  Ltd 

Tividale  Rolling  Mills  Co 

Heeley  Silver  Mills,  Ltd 

Heeley  Silver  Milk,  Ltd 

Perfecta  Tubes,  Ltd 

Perfecta  Tubes,  Ltd 

Perfecta  Tubes,  Ltd 

Armstrong,  Whitworth  &  Co 

•Armstrong,  Whitworth  &  Co 

Tupper  &Co.,  Ltd 

Royal  Arsenal,  Woolwich 

Royal  Arsenal,  Woolwich , 

Royal  Arsenal,  Woolwich  

Royal  Arsenal,  Woolwich  

Royal  Arsenal,  Woolwich  , 

G.  Johnston  &  Co , 

British  Insulated  &  Helsby  Cable    . 

Victoria  Iron  Rolling  Co, 

Evered  &  Co 

Muntz  Metal 

Old  Park  Silver  Mills  Co.,  Ltd 

Wm.  Hunt  &  Sons 

Wm.  Hunt  &  Sons  (The  Braides)    ... 

J.  Booth  &  Co.,  Ltd 

J.  Booth  &  Co.,  Ltd 

J.  Booth  &  Co.,  Ltd 

J.  Booth  &  Co.,  Ltd 

J.  Booth  &  Co.,  Ltd 

J.  Booth  &  Co.,  Ltd 

Cocker  Bros.,  Ltd 

Cocker  Bros.,  Ltd 

J.  Williams  &  Co !!"!!!!!".!!"' 

W.  H.  Moore  &  Sons 

.lonas  &  Colver  

J.  Brown  &  Co ..^..'.. 

J.  Brown  &  Co 

W.  Jessop  &  Sons   


Forge 

12  in.  merchant 

9  in.  merchant 

Merchant 

2  high  sheet 

12  in.  strip  

Strip 

Strip 

Strip 

Strip 

10  in.  merchant 
10  in.  finishing 


cogging . 


18  in. 
Wire 

12  in.  merchant   

Re-rolling  rails 

Merchant 

10 J  in.  finishing   

14  in.  roughing  

22  in.  turnover 

Roughing 

Finishing  

Roughing 

Merchant 

Hot  rod 

Roughing  and  finishing 

Forge     

16  in.  mill    

16  in.  mill    

lOin.  mill    

8  in.  mill 

Copper  and  brass 

Copjjcr  and  brass  sheet 
Copper  and  brass  sheet 
Copper  and  brass  sheet 


10  in.  merchant 
2  in.  high  sheet 

10  in.  bar 

12  in.  bar 

Pilger 


3  and  2  high  strip 
3  high  roughing  ... 
2  high  finishing  ... 

6  plate  mills    

Cold  brass 

Cold  brass 

Cold  brass 

Cold  cupro -nickel 
Cold  cupro-nickel 

Piercer  

Breaking  down  ... 
Breaking  down  ... 


Brass  sheet 
Strip 


Brass  sheet  , 
2  high  sheet . 


Strip 

Tube  piercing 

2  pair  cupro-nickel 

Strip 

Special 

Brass  


Brass  

Biass  

Brass  

Brass  

Brass  

12  in 

10  in 

2  high  sheet 

Brass  sheet 

Bar  

12  in.  merchant 
12  in.  merchant 
Merchant 


350/700 
500/1.500 
250/600 
500/ir>00 
.500/1300 
.500/1200 
500/1000 
460/920 
300/600 
220/500 
.500/1100 
500/1000 
500/1000 
250/550 
500/1000 
.500/1000 
500/1000 
350/700 
500/1000 
200/400 
500/864 
450/1000 
325/700 
150/450 
400/1500 
275/900 
225/600 
400/800 
250/500 
250/500 
250/500 
250/500 
400/800 
265/530 
160/500 
160/500 
400/800 
350/700 
350/1000 
350/700 
350/700 
350/700 
350/700 
325/800 
300/600 
150/300 
300/900 
300/600 
300/600 
300/600 
300/600 
300/600 
300/600 
200/400 
150/300 
280/560 
150/300 
275/690 
250/500 
250/500 
250/500 
250/500 
250/500 
250/700 
250/375 
250/290 
250/600 
250/300 
230/460 
200/450 
200/600 
200/400 
100/200 
100/200 
100/200 
100/200 
75/150 
200/400 
100/200 
200/600 
200/600 
200/400 
200/400 
200/400 
150/300 


242 

365 

480 

365 

27-5/34-5 

163 

585 

580 

240 

360 

120/240 

1.50/2.50 

1.50 

244 

415 

100/200 

290 
2.50/125 
150/350 

585 
260/315 
230 
300 
300 
365 
365 
365 
330 
385 
385 
385 
385 
365 
365 
365 
365 
412 
220/100 

360 
450/720 
450/660 
365 
485 
570 
250/330 
200/265 
410 
365 
360 
365 
365 
365 
365 
365 
365 
390 
390 
365 
370 
370 
370 
370 
370 
240 
350/380 
210/700 
375 
485 
320 
365 
365 
360 
480 
480 
480 
480 
720 
600 
530/800 
365 
240 
500 
200/450 
200/450 
216 


3  ph. 
3  ph. 
3  ph. 
3  ph. 
.5(K)  v 
3  ph. 
3  j.h. 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
240  v 


25  eye. 
25  eye. 
25  eye. 
25  eye. 
.  d.c. 
.5f)  eye. 
^)  eye. 
50  eye. 
50  eye. 
50  eye. 
25  eye. 
.  d.e. 


400  V. 
4^X)  v. 
440  V. 
440  v. 

300f)  v. 
3^XXJ  v. 
3<J(XJ  v. 
3,0(X)  v. 
3,000  T. 
2,200  V. 


3  ph.  50  eye. 
3  ph.  50  eye. 
460  V.  d.c. 
3  ph.  .50  eye. 
3  ph.  .50  eye. 
440  V.  d.c. 
3  ph.  50  eye. 
480  V.  d.c. 
3  ph.  .50  eye. 
3  i)h.  50  eye. 
3  ph.  .50  eye. 
3  ph.  25  eye. 
3  ph.  25  '^yc. 
3  ph.  25  eye. 
3  ph.  40  eye. 
3  ph.  40  eye. 
3  ph.  40  eye. 
3  ph.  40  eye. 
3  ph.  40  eye. 

25  eye. 

25  eye. 

25  eye. 

25  eye. 
3  ph.  42  eye. 
650  V.  d.e. 
3  ph.  40  eye. 
500  V.  d.c. 
500  V.  d.c. 
3  ph.  50  eye. 
3  ph.  50  eye. 
3  ph.  40  eye. 
500  V.  d.c' 
500  V.  d.c. 
3  ph.  42  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  50  eye. 
3  ph.  50  eye. 
3  ph.  50  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  40  eye. 
3  jih.  40  eye 
2  ph.  50  eye. 
500  V.  d.e.... 


3,00(J  V. 
440  V. 

440  V. 
440  T. 

440  V. 

3  ph. 
3  ph. 
3  ph. 
3  ph. 


2,150  V. 
2,150  V. 
2,150  V. 
440  V. 
440  V. 
440  V. 
400  V. 
400  V. 
400  V. 
400  V. 
400  V. 
5,000  V. 
440  V. 
400  V. 
400  V. 
500  V. 

400  V. 


2,000  V. 
525  V. 
400  V. 


500  V. 
440  V. 
5,000  V. 
200  V. 
3,300  V. 
3,300  V. 
440  V. 
440  V. 
440  V. 
440  V. 
440  V. 
2,700  V. 


500  V 
500  V 
500  V 


d.e. 
d.e. 
d.c. 


500  V.  d.e.... 
3  ph.  25  eye. 
240  V.  d.c!... 
460  V.  d.c.... 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  50  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ]>h.  25  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  25  eye. 
3  ph.  25  eve. 
230 '240  v!  d. 
220  V.  d.c. 
3  pli.  25  eye. 
3  ph.  25  eye. 
2  ph.  50  eve. 
230  V.  d.e!... 

230  V.  d.e 

500  V.  d.c 


440  V. 


400  V. 
400  V. 
350  V. 
400  V. 
400  V. 
5.000  V. 
440  V. 
440  V. 
440  V. 
4J0v. 
440  V. 


Rope 

Rope 

Rope 

Roj*e 

Direct 

Direct 


Direct 
Geared 

Rope. 
Geared 

Di  recti 

Geared 

Geared 

Directt 

Geared 

Geared 

Geared 

Geared 

Belt 

Geared 

Geared 

Geared 

Rope 

Rope 

Rope 

Rope 

Rope 

Rope 

Geared 

Geared 

Geared 

Rope 

Directi 

Ropes 

Ropes 

Ropes 

Direct 

Rope 

Rope 

Direct 

Direct 

Belt 

Geared 

Ro})e 

Geared 

Geared 

Geared 

Geared 

Geared 

Geared 

Ropes 

Geared 

Rope 


Geared 

Belt 

Geared 

Gared 

Geared 

Geared 

Rope 

Rope 


c. 


400  V. 
440  V. 
200  V. 


Rope 

Geared 

Belt 

Geared 

Geared 

Direct 


Met. 
Met. 
Met. 
Met. 


Met.  VickersElec. 
Met.  \'ickens  Oec. 
Met.  Vickers  Elec. 
Vickers  Elec. 
Vickei.s  Elec. 
Vicken*  Elec. 
Vickers  Elec. 
Met.  Vickers  Elec. 
Jlet.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Viekeis  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 
Met.  Vickers  Elec, 

Met.  ^'ickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  \'iekers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 
I  Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  dickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Viekeis  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Mel.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Viokers  Elec. 

Met.  Vickers  Elec. 
I  Met.  Vickers  Elec. 
I  Met.  VickersElec. 
i  Met.  VickersElec. 
!  Met.  VickersElec. 
'  Met.  VickersElec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  \'ickers  Elee. 

Met.  Vickers  Elec. 
I  ilet.  Vickers  Elec. 
I  Met.  VickersElec. 
I  Met.  Vickers  Elec. 
'  Met.  Vickers  Elec. 

Met.  Vickers  Elec. 
,  Met.  Vickers  Elec. 
;  Met.  Vickers  Elec. 
I  Met.  Vickers  Elec. 

Met.  Vickers  Elec. 

Met.  Vickers  Elec. 
'  Met.  Vickers  Elec. 


t  =With  rotary  converter. 
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Motor    Equipment   for    Main    Drive    of    Rolling    Mills- 


-oontinued. 


Installed  for 


Descriiition  of  mill. 


Oldbury  Rolling  Mills 

Harrison  &  Co 

Harrison  &  Co 

W.  H.  Robertson,  Ltd 

Britannia  Tube  Co 

Barker  Bros.,  Ltd 

Bassett,  Bagnall  &  Co 

Hall  Steel  Metal  Rolling  Co 

C.  A.  Robinson  &  Co 

Empire  Aluminium  Co 

Scottish  Tube  Co.,  Ltd 

Rotherham  Forge  &  Rolling  Mill  Co.  ... 

Holman,  Mitchell  k  Co 

Foster,  Blackett  &  Wilson 

Foster,  Blackett  &  Wilson 

R.  B.  Byass  &  Co 

R.  B.  Byass  &  Co 

Mardy  Tinplate  Co 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kjmochs,  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kjmochs,  Ltd 

Kynochs,  Ltd 

Kynoclis,  Ltd 

Tregoning  &  Co.,  Ltd 

Davy  Bros.,  Ltd 

Davy  Bros.,  Ltd 

Davy  Bros.,  Ltd 

Henry  Wiggin  &  Co.,  Ltd 

Henry  Wiggin  &  Co.,  Ltd 

Daniel  &  Arter     

John  Baker  &  Co.,  Ltd 

John  Baker  &  Co.,  Ltd 

Clyde  Alloy  Steel  Co 

Jones  &  Rooke,  Ltd 

Jones  &  Rooke,  Ltd 

Chas.  Hirst  &  Co 

Chas.  Hirst  &  Co 

Chas.  Hirst  &  Co 

Chas.  Hirst  &  Co 

Chas.  Hirst  &  Co 

Aston  Chain  &  Hook  Co 

Steel  Nut  &  Joseph  Hampton,  Ltd 

Wm.  Bayliss,  Ltd 

Wm.  Bayliss,  Ltd 

Wm.  Bayliss,  Ltd 

Crosthwaites  Engineering  &  Furnace  Co. 
Crosthwaites  Engineering  &  Furnace  Co. 
Crosthwaites  Engineering  &  Furnace  Co. 
Crosthwaites  Engineering  &  Furnace  Co. 
Crosthwaites  Engineering  &  Furnace  Co. 

George  Jones,  Ltd 

George  Jones,  Ltd 

George  Jones,  Ltd 

Richard  Hill  &  Co.,  Ltd 

Richard  Hill  &  Co.,  Ltd 

Richard  Hill  &  Co.,  Ltd 

Winfields  RolUng  Mills,  Ltd 

Winfields  Rolling  Mills,  Ltd 

Wilkes,  Son  &  Mapi)lcbeck,  Ltd 

Wilkes,  Son  &  Mapplebeck,  Ltd 

Wilkes,  Son  &  Mapplebeck,  Lisd 

A.  F.  Parkes     

A.  F.  Parkes     

Heaton  Dugard    

Heaton  Dugard    

Heaton  I  )ugard    

Heaton  Dugard    

John  Hands  &  Sons,  Ltd 

Wm.  West    

Elliotts  Meta'  Co 

John  Summers  &  Sons,  Ltd 

British  Aluminium  Co 

IJritisli  Ahiininiimi  Co 

British  Alumiimun  Co 

British  Aluminium  Co 

British  Ahiitiiniuiu  Co 

British  Aluminiuin  Co 

British  Alwmiiiiuin  Co 

British  Aluminium  Co 

British  Aluminium  Co 

British  Aluminium  Co 


15  high  merchant  .. 

Cold  brass 

Cold  brass 

(iroove 

Brass    

Cold  cuj^ro  nickel 

Strip 

Cold  brass 

Strip 

Aluminium  sheet 

Tube 

8  in.  rod  

Reversing  lead    ... 
Reversing  lead    . . , 

Lead  sheet  

Copper  

'Copper  

3  sheet  

Sheet     

Sheet     


Sheet  ... 
Sheet  ... 
Cold  rolls 

Plate 

Merchant 


Sheet  nickel 

Sheet  nickel 

Strip 

Disc  

Disc   

Merchant  

Breaking  down 
Breaking  down 
Draw  benches  . . 
Draw  benches  .. 
Draw  benches  . . 
Draw  benches  .. 
Draw  benches  . . 


Draw  benches 


Tube.... 
Reeling . 
Reeling , 
Reeling , 
Reeling . 
Reeling . 
Sheet  . 
Tube  .... 


Wire  

Wire  

Wire  

Brass  sheet  . 
Brass  sheet  . 
(^)pper  plate 
C()])])er  ])late 
Cop])er  ]>late 
Sheet  steel  . 
Sheet  steel  . 
Sheet     


Sheet      

Sheet     

Sheet     

Sheet     

(ierman  silver 


l^reaking  down 

Strip 

Strij) 

Slri]) 

Strip 


Mrip 
Strip 
Strip- 
Strip 
Strip 


Mo  to  r. 


H.P. 


150/400 

150/300 

100/225 

150/300 

150/300 

130/400 

125/190 

125/2.50 

100/2.50 

100/200 

100/200 

100/200 

90/180 

90/180 

90/180 

90/180 

90/180 

80/200 

65 

65 

42 

42 

42 

42 

42 

42 

42 

200 

200 

120 

120 

200 

150 

158 

290 

290 

250 

350 

350 

110 

110 

110 

110 

110 

200 

200 

200 

172 

120 

150/400 

150/300 

150/300 

150/400 

150/400 

350 

120 

100 

175 

175 

132 

175 

108 

150 

120 

75 

150 

142 

140 

100 

100 

80 

150 

150 

150 

140 

3W 

100 

UM) 

100 

100 

100 

100 

100 

100 

100 


Speed  r.p.m. 


480 

480 

480 

640 

240 

480 

575 

480 

480 

400 

470 

725 

120 

435 

570 

500 

500 

300 

750 

750 

750 

750 

750 

750 

750 

750 

750 
.  200 

600 

500 

500 

300 

375 

300 

150 

150 

500 

300 

300 

375 

375 

375 

375 

375 

375 

510 

375 

500 

500 

500 

600 

600 

500 

500 

375 

550 

500 

385 

385 

392 

375 

375 

485 

485 

485 

375 

375 

375 

500 

500 

500 

375 

500 

375 

500 

375 
7.'i0/1100 
750/1100 
750/1 KVI 
750/1100 
750/1100 
750/1100 
750 '1100 
750/1100 
750  1100 


Supply 


Drive. 


Installed  bv 


3  ph.  25  eye.  400  v. 
3  ph.  25  eye.  440  v. 
3  ph.  25  eye.  440  v. 

llOv.  d.c 

3  ph.  25  eye.  440  v. 
3  ph.  25  eye.  440  v. 

500  V.  d.c 

3  ph.  25  cj'c.  440  v. 

2  ph.  25  eye.  200  v. 
500  V.  d.c 

3  ph.  25  eye.  440  v. 

3  ph.  50  eye.  3,000  v. 

550  V.  d.c 

460  V.  d.c 

3  ph.  40  cvc.  400  v. 

500  V.  d.c? 

500v.  d.c 

400  V.  d.c 

3  ph.,  520  v.,  50  eye. 
3  ph.,  520  v.,  50  eye. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  500  v.,  50  cvc. 
3  ph.,  500  v.,  50  cvc. 
3  ph.,  500  v.,  ,50  eye. 
3  ph.,  .500  v.,  50  cvc. 
3  ph.,  520  v.,  50  cvc. 
3  ph.,  520  v.,  50  eye. 
3  ph.,  .500  v.,  50  eye. 

3  ph.,  220  V 

2  ph.,  2000  V 

2  ph.,  4  wire,  50  ( yc. 

3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  6300  v.,  50  eye, 
3  ph.,  6300  v.,  50  eye . 
3  ph.,  400  v.,  25  eye. 
3  ph..  5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 

235  v.  d.c 

235  v.  d.c 

235  V.  d.c 

235  V.  d.c 

235  V.  d.c 

3  ph.,  5000  v.,  25c3'c. 

3ph 

3  ph.,  440  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  cj'C. 
3  ph.,  400  v.,  25  eye. 

440  V.  d.c 

440  V.  d.c 

3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 

500  V.  d.c 

3  ph.,  2750  v.,  40  eye. 
3  ph.,  27.50  v.,  40  eye. 
3  ph.,  440  v..  40  CVC. 
3  ph.,  5000  v.,  25  eye, 
3  ph.,  5000  v..  25  eye. 

1  3  ph.,  5000  v.,  25  eve. 

j  3  ph.,  5000  v.,  25  eyo. 
3  ph..  5000  v.,  25 
3  ph.,  5000  v.,  25 
3  ph.,  5000  v.,  25 
3  ph.,  5000  v.,  25  eyi 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  cvc. 

3ph '..... 

3  ph.,  5000  v.,  25  cvc. 

3  ph.,  400  v.,  25  eye. 

3  ])h.,  440  v..  50  eye. 

460  V.  d.c 


■0. 

eye. 
eye. 
eye. 
eye. 


460  V 
4P0  v. 
460  V. 
460  V. 
460  v. 
460  V. 
4(>0  V. 
460  V. 
460  V. 
4(iO  V. 


d.c 

d.c. 

d.c. 

d.e. 

d.c. 

d.c. 

d.c. 

d.c. 

d.c. 

d.e. 


Geared 

Geared 

Geared 

Geared 

Rope 

Belt 

Geared 

Rope 

Geared 

Direct 

Geared 

Geared 

Geared* 

Geared* 

Geared 

Geared 

Geared 

Geared 

Sheet 

Sheet 


Sheet 
Sheet 
Rope 
Rope 
Rope 

Gear 
Rope  &  gr. 
Gearing 
Gearing 
Gearing 
Rope 
Gearing 
Gearing 
Gear 
Gear 
Gear 
Gear 
Gear 
Belt 
Rope 
Rope 

Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Rope 
Gear 

Gear 
Gear 
Gear 
Rojie 
Rope 
Gear 
-  Gear 
Gear 


Gear 
Gear 
Gear 
Belt 
Gear 


Gear 
Gear 
Gear 
Gear 
Cxoar 
Gear 
Gear 
(iear 
Gear 
Cioar 


Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickei-s  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
ilet.  Vickers  Elec. 
Met.  Vickers  Elee. 
Met.  Vickers  Elec. 
]\Iet.  Vickers  Elec. 
Met.  Vickers  Elec. 
:Met.  Vickeis  Elec. 
Met.  Vickers  Elec. 
:Met.  Vickers  Elec. 
Met.  Vickers  EleC. 
^let.  Vickers  Elec. 
Met.  Vickers  Elec. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elee.  Co, 
Enelish  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EnoUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
FngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EnaUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elee.  Co. 
English  E'ec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Eler.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
Engli.sh  Elec  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
Enelish  Elec  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elee.  Co. 
English  Elec.  Cc. 
EngUsh  Elec  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elei . 
English  Elec. 
English  Elec. 
English  Elee.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  El,>c.  Co. 
English  Elec.  Co. 
Etrglish  Elec.  Co. 
F.ngUsh  Elee.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 


Co. 
Co. 
Co. 
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Motor    Equipment   for   Main   Drive   of    Rolling   yiUls—ccntinued, 

Description  of  mill. 


Installed  for 


British  Aluminium  Co 

British  Aluminium  Co 

British  Aluminium  Co 

British  Aluminium  Co 

British  Aluminium  Co 

British  Aluminium  Co 

Britisli  Aluminium  Co 

The  Redbrook  Tinplate  Co.,  Ltd 

The  Redbrook  Tinplate  Co.,  Ltd 

John  Wood  &  Sons 

Thomas  Smith  &  Sons   

H.  Roberts   

Perry  &  Co 

Carr,  Wild  &  Co 

Isaac  Nasli  &  Sons,  Ltd    

Kemp  &  Sons 

Kemp  &  Sons    

Kemp  &  Sons   

Rotherham  Forge  &  Rolling  Mills  

E.  Lloyd  &  Co •.. 

E.  Lloyd  &  Co 

J.  J.  Habershon  &  Co 

Bayliss,  Jones  &  Bayliss,  Ltd 

Bayliss,  Jones  &  Bayliss,  Ltd 

Metal  Manufacturers,  Ltd 

Thomas  Bolton  &  Sons,  Ltd 

Thomas  Bolton  &  Sons,  Ltd 

Usines  Metallurgiqucs  de  Saint  Eloi . . 

Louis   Piret  &  Co 

Trefileries  &  Laminoirs  du  Havre 

Welsh  Tinplate  &  Metal  Stamping  Co 

Samuel  Osborn  &  Co.,  Ltd 

Richard  Johnson  &  Nephew,  Ltd. 

Alfred  Hickman,  Ltd 

Alfred  Hickman,  Ltd 


Strip 

Strip 

Strip 

Strip 

Strip 

Cold  rolls  ... 
Hot  tinplate 
Merchant ... 


Sheet  ... 
Sheet  ... 
Sheet  . . . 
Reeling . . 
Sheet  . . . 
Sheet  ... 
Cold  rolls 


Cogging  &  live  rolls 
Bar     


Motor. 


HP 


Speed  r.p.iiL 


Supply. 


Drive  In.staUed  bv 


100 
100 
100 
100 
100 
135 
135 
125 
100 
125 
105 
100 
100 
100 

95 

80 

80 

45 

54 

50 

50 

66 

500 

600 

400 

475 

600 

600 

600 

800/1600 

500 

350 

500 

4,800 

6,000 


7.50/1100 

750/1100 

7.50/1100 

7.50/1  KX) 

7.50/1  IW 

400/600 

400/600 

240 

240 

490 

1.50 

7.50 

300 

750 

375 

500 

500 

500 

725 

500 

500 

585 
240/312 
280/380 

300 
300/400 
380/400 

250 

250 
60/90 
135/150 
550/440 
428/360 

120^ 

120 


460  V.    d.c Gear 

46f)v.    d.c Gear 

460  V.    d.c Gear 

460  V.    d.c Gear 

460  V.    do Gear 

46<Jv.    d.c — 

460  V.    d.c — 

3ph.,22<Mlv.  Roi>e 

3  ph.,  22<M»  V.  Rfl'**. 

2  ph. ,  2<X>o  v.,  50  eye.  KofK- 

3  ph.,  440  v.,  25  eye.  — 

2  ph.,  20(J  v.,  OOcyc.  — 

3  ph.,  25  v.,  440  eye.  Gear 
2  ph.,  2(KJ  V.  50  eye.  Direct 

2  ph.,  2700  v.,  50  eye.  Belt 

3  ph.,  440  V,  25  eye.  Gear 
3  ph.,  440  V.  25,  eye.  CJear 
3  ph.,  440  v.,  25  eye.  — 
460  V.  d.c.  Belt 


3  ph.,  50  eye.  200  V.  — 

440  V    d"c — 

440  V.    d.c — 

2.50  V.    d.c — 

205  V.    d  c — 

205  V.    d.c — 

5.50  V.    d.c — 

•5.50  V.    d.c — 

440  V.    d.c — 

500  V.    d.c — 

2-ph.  2000  V — 

3-ph.  6.500  V — 

460/.J00  V.  c.c Geared 

460/500  V.  c.c Dir-coup 


Co. 
Co. 
Co. 
Co. 


English  Elec.  Co. 
English  Elec.  Co. 
EngUsh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
EnglUh  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
Eniili-h  Elec, 
Engli.sh  Elec, 
English  Elec. 
English  Elec 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co, 
English  Elec.  Co. 
English  Elec.  Co 
English  Elec.  Co 
English  Elec.  Co. 
English  Elec.  Co. 
English  Elec.  Co. 

Elec  Con.  Co. 

Elec.  Con 

Elec.  Con 

Elec.  Con 

Elec.  Con 

Elec.  Con 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 
Elec.  Con.  Co. 
Elec.  Con.  Co. 


Co. 
Co. 
Co. 
Co. 
Co. 


The  Advantages  of  Large  Gas  Engines  for  Central 

PoM^er  Stations. 


By  WALTER    CROOKE. 

(Lilleshall  Co.,  Ltd.) 


ONE  of  the  most  acute  problems  facing  this  country  is  the 
economy  of  its  fuel  supplies ;  the  time  when  the 
engineer  could  afiord  to  disregard  the  extravagant  use  of  coal 
has  disappeared.  In  solving  this  problem  much  greater  atten- 
tion will  have  to  be  paid  to  the  installation  of  large  central 
power  stations.  The  coal  used  in  this  country  for  power 
generation  is  given  as  80,000,000  tons  per  annum,  while  it 
would  not  be  far  wrong  to  average  the  overall-thermodynamic 
efficiency  at  about  8  per  cent.  Under  the  same  conditions, 
gas  engines  and  producers  with  exhaust  boilers  would  give  an 
efficiency  of  30  per  cent. 

Very  little  attention  has  been  given  to  the  use  of  large  gas 
engines  for  public  supply  power  stations  in  Great  Britain  as 
compared  with  the  Continent.  The  author  knows  of  no  case 
where  a  serious  attempt  has  been  made  to  use  the  available 
power  obtainable  from  the  blast  furnaces  and  coke  ovens  of 
the  country  for  the  relief  of  the  present  serious  situation. 
Indeed,  with  the  exception  of  Accrington  and  the  north-east 
coast,  the  large  gas  engine  has  not  been  used  in  public  supply 
power  stations  at  all.  There  is,  withouf  doubt,  a  large  field 
for  the  advantageous  employment  of  large  gas  engines  for 
electric  power  purposes  in  the  coal  and  iron  industry  and  its 
attendant  coke  oven  plants.  Great  Britain  compares  most 
unfavourably  with  other  countries  in  its  utilisation  of  this 
source  of  supply.  Germany,  for  example,  is  using  25  per  cent. 
of  the  power  so  obtainable  as  compared  with  2i  per  cent,  for 
this  country. 

The  reliability  of  the  gas  engine  for  work  under  the  most 
strenuous  conditions  has  already  been  established.  Con- 
sidering that  twenty  years  ago  an  engine  of  200  h.p.  was  a 
great Jexpcriment,  the  industry  has  made  very  rapid  strides, 


and,  while  further  improvements  will  naturally  be  forthcoming, 
it  can  safely  be  said  that  the  experimental  period  has  been 
passed. 

The    AiTERMATH   OF  JOH.^XNESBURG. 

In  this  country  opinion  has  been  divided  between  the  high 
speed  vertical  tandem  multi-cylinder  engine  and  the  slow-speed 
horizontal  engine,  introduced  and  built  extensively  both  on 
the  Continent  and  in  America.  This  latter  type  would  appear 
to  offer  the  greater  advantages  for  large  units,  owing  to  the 
absence  of  a  multiplicity  of  cylinders  and  their  attendant  heat 
losses,  and,  generally,  the  greatei  simplicity  of  their  design  from 
a  '■  running  "  point  of  view. 

The  idea  that  large  gas  engines  are  unreliable  is  an  unfor- 
tunate legacy  from  the  Continent ;  in  order  to  reduce  the  cost 
of  manufacture,  the  makers  were  inclined  to  rate  the  mean 
effective  pressure  at  too  high  a  figure.  From  a  table,  compiled 
by  the  author,  of  the  chief  types  of  horizontal  high-power  gas 
engines,  it  was  foimd  that  the  average  M.E.P.  worked  out  at 
68  lb.  per  square  inch.  Experience  has  taught  that  where  this 
is  a  possible  rating,  so  long  as  the  load  factor  is  below  30  per 
cent.,  the  mean  eft'ective  pressure  for  an  engine  required  for 
contimious  running  at  full  load  should  not  be  more  than  .501b. 
to  55  lb.  per  square  inch. 

It  was,  however,  the  failure  of  the  Johannesburg  gas-power 
station  which  had  the  greatest  effect  in  subjecting  gas  engines 
to  suspicion.  While  admitting  that  the  design  of  engines 
used  was  not  the  most  suitable,  there  is  no  doubt  that  the 
failure  was  largely  attributable  to  the  use  of  an  untried  pro- 
ducer plant  and  unsuitable  fuel.  The  result  of  this  was  that 
the  gas  delivered  to  the  engine  contained  large  quantities  of 
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tar,  which  is  fatal.  With  the  present  well-tried  equipments 
for  gas  production,  however,  such  a  contingency  is  a  thing  of 
the  past. 

Below  is  given  a  list  of  gas  power  stations  equipped  by  some 
of  the  leading  gas  engine  builders,  sufficiently  large  to  convince 
anyone  of  the  fact  that  gas  engine  stations  are  long  past  the 
stage  of  experiment  or  doubt. 


Firm. 

M.A.N 

M.A.N 

M.A.N 

Thyssen  &  Company     

Neunkirchen  

Erhardt  &  Sehmer 

Allis-Chalmers  Company 
Snow  Steam  Pump  Company 
Lilleshall  Co.,  Ltd 


Capacity. 


27,000  B.H.P. 
1.5,000  B.H.P. 

10,000  B.H.P. 

65,000  B.H.P. 
14,000  B.H.P. 
14,600  B.H.P. 
56,000  B.H.P. 
21,600  B.H.P. 
8,000  B.H.P. 


The  Advantages  of  Co-operation. 

In  this  connection  it  is  advisable  to  emphasise  the  advan- 
tages of  co-operation  between  neighbouring  power  stations, 
which  are  still  more  apparent  if  gas  power  stations  running 
on  waste  gases  are  connected.  In  the  Saar  district  a  high- 
voltage  network  exists  which  is  about  50  miles  long,  belonging 
to  the  State  collieries.  It  is  worked  with  three-phase  current 
at  10,000  volts.  The  network  is  supplied  both  from  a  steam 
turbine  station  in  Luisenthal  of  about  15,000  b.h.p.,  and  from 
a  gas  engine  station  in  Heinitz  developing  some  13,000  b.h.p. 
from  coke-oven  waste  gas. 

The  Rhenish-Westphalian  Electricity  Works  has  some  six 
plants,  half  steam  and  half  gas  stations  of  the  neighbouring 
iron  and  steel  works  and  collieries,  on  its  distributing  network, 
which  is  about  900  miles  long.  The  capacity  of  this  company's 
station  is  about  40,000  kw.,  and  their  power  costs  were  reported 
to  be  0-54d.  per  kw.-hour  consumed  in  1906,  as  against  0-83d. 
in  neighbouring  stations  at  Dusseldorf ,  0-89d.  at  Dortmund  and 
l-14d.  at  Elberfeld. 

On  the  north-east  coast  we  have  the  powerful  long-distance 
networks  of  the  Newcastle-upon-Tyne  Electric  Supply  Com- 
pany, having  a  capacity  of  well  over  100,000  h.p.  Half  of 
this  is  developed  from  waste  gases  burnt  under  boilers.  If 
internal  combustion  were  adopted,  this  company  would  have 
an  extra  50,000  to  60,000  h.p.  to  dispose  of  for  the  same  fuel 
consumption. 

One  of  the  few  producer  gas  stations  in  public  service  is 
situated  at  Kamata,  near  Yokohama,  and  was  supplied  by  the 
Lilleshall  Company,  Ltd.,  to  the  Imperial  Japanese  Govern- 
ment. This  consists  of  four  gas  engines  and  generators  sup- 
plying power  to  the  railway  between  Tokio  and  Yokohama. 
The  current  is  three  phase  25  cycles  at  a  pressure  of  1 1 ,000  volts. 
This  plant  has  been  in  operation  for  six  years  with  entire 
success. 

.Variations  in  Present  Designs. 

The  design  of  the  most  successful  type  of  large  gas  engine — 
that  is,  the  four-stroke  horizontal  double-acting  tanden: 
arrangement — is  so  well  known  nowadays  that  no  niore  than 
a  reference  to  the  accompanying  illustration  of  this  type  is 
necessary.  There  are  many  makers  of  this  type  of 
engine.  The  engines  made  are  superficially  identical,  but  vary 
in  detail.     Sonu^  of  these  variations  are  discuss"d  below. 

There  is  little  variation  in  the  frames  of  the  various  makers" 
engines.  The  frame,  is  anchored  down  into  vpry  massive 
foundations,  the  remainder  of  the  engine  being  free  to  move 
longitudinally.  In  the  case  of  very  large  sizes,  the  frames  are 
made  in  halves  in  order  to  facilitate  transport.  The  main 
guide  and  cylinder  seating  are  bored  and  faced  at  one  setting. 
It  is  impossible,  therefore,  to  get  the  cylinder  out  of  line  pro- 
vided it  is  faced  truly. 

In  America  the  over-hung  crank  with  single  bearing  is  greatly 
favoured,  on  the  ground  tliat  the  aligtiment  of  three  bearings 
is  a  difficult  matter.  I'ersonally,  the  anchor  finds  no  difficulty 
at  all,  and  the  distribution  of  stress  in  the  nuiin  frame  is  better 
with  a  two- web  crank. 


Another    detail 
give  trouble    is    the   exhaust    valve 
ment    u.sually    adopted   the    seating 


There  is  a  certain  amount  of  variation  of  design  in  the 
cylinders.  Originally  the  cylinders  were  built-up  structures 
consisting  of  three  or  more  castings  bolted  or  studded  together. 
This  practice  is  more  common  in  America  than  in  Europe,  and 
the  reasons  given  are,  generally,  easier  moulding  and  elimina- 
tion of  casting  strains  with  less  costly  renewals  in  case  of 
failure ;  w^ith  one  piece  cylinders,  designed  and  made  by 
experienced  manufacturers,  however,  there  is  little  chance  of 
failure.  Originally,  the  one-piece  cylinder  was  made  with  the 
valves  and  sparking  plugs  in  so-called  "  onions."  The  trouble 
with  these  cylinders  was  chiefly  cracking.  The  cracks  were 
due  to  three  causes.  The  main  one  was  the  presence  of  these 
unnecessary  pockets  ;  the  sharp  corners  were  exposed  to  the 
maximum  temperatures,  and  cracks  nearly  always  started 
therefrom.  Another  important  point  was  that  sufficient 
care  was  not  exercised  to  render  the  design  symmetrical. 
Further,  very  little  attention  was  paid  to  selecting  the  most 
suitable  iron  to  withstand  heat  strains,  and  to  the  analysis 
of  the  finished  casting. 

The  author's  experience  is  that  one-part  cylinders,  with 
flush  valves,  and  having  the  stifieners  between  the  inner  and 
outer  walls  arranged  symmetrically,  and  cast  in  suitable  metal, 
are  entirely  free  from  the  trouble  of  cracking. 

Valve  Design. 
with  regard  to  the  cylinders  likely  to 
seat.  In  the  arrange- 
and  valve  guide  are 
made  in  one.  This 
makes  a  particularly 
difficult  and  expensive 
casting  to  produce.  Len- 
der these  circumstances 
the  resultant  castings 
are  always  a  source  of 
uncertainty  in  the 
engine,  and  should  any- 
thing go  wrong- — say  the 
valve  seat— the  whole 
casting  must  be  re- 
placed, making  an  ex- 
pensive repair. 

Fig.  1  shows  the  con- 
struction the  Lilleshall 
Company  adopt  as  stan- 
dard. Here  there  is  a 
simple  water-cooled 
casting  forming  the  sea- 
ting for  the  valve.  The 
casing  and  guide  are 
also  separate  water- 
cooled  castings,  all 
three  being  jointed 
together  with  male  and  female  joints  in  such  a  way  that  they 
cannot  move  relatively  to  one  another,  and  so  get  out  of  line. 
An  additional  advantage  is  that  very  mnch.  better  control  of  the 
tem])erature  of  these  vital  parts  is  assured  by  the  separate 
cooling-water  circuits  employed. 

Couplings. 
The  intermediate  coupling  of  a  large  gas  engine  is  of  great 
im])ortance,  since  it  connects  the  front  and  back  piston  rods. 
It  has  several  difficult  and,  to  some  extent  conflicting,  functions 
to  ]ierform.  It  must  be  as  nearly  as  practicable  impossible 
for  it  to  work  loose.  It  must  not  be  too  rigid,  otherwise  the 
threads  on  the  ])iston  rods  will  suffer,  and  sometimes  the  rods 
themselves  fracture.  The  coupling  must  be  easily  and  quickly 
taken  a])art  and  jnit  together  again,  and  tlie  stress  in  the  piston 
rod  threads  must  be  ke]it  unidirectional  and  not  allowed  to 
reverse,  so  that  there  may  bo  no  danger  of  failure  duo  to  fatigue. 
All  these  requirements  are  fultillod  in  the  coupling  {see  Fig.  2). 
A  short  descri]>tion  will.  perha]is.  nuiko  the  illustration  clearer. 
The  nuts  (i  being  in  halves,  and  ])inehed  hard  down  by  the 
cap  D,  prevent  anv  movement  longitudinally  between  the  rods 
and  nuts,  and  also  prevent  the  back  rod  from  turning.  The 
nuts  G  are  attached  firmly  to  the  main  body  of  the  coupling 


Fig.  1. 
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bv  means  of  taper  grooves  J,  into  which  suitable  tapered  pro- 
jections on  the  portions  0  and  D  fit.  These  projections, 
however,  are  so  niade  that  they  cannot  bottom  in  the  grooves  J, 
thus  so(;uring  that  the  i)rojections  and  the  grooves  J  are  bearing 
hard  on  their  tapered  sides.  In  order  to  prevent  any  reversal 
of  stress  in  the  threads,  a  taper  plate,  L,  is  fitted  into  a  recess 
into  the  end  of  one  of  the  piston  rods,  and  a  wedge  plate  and 
screw  M  is  placed  between  the  ends  of  the  rods.  By  screwing 
down  the  nut  IS  any  compressive  stresses  occurring  are  taken 
bv  the  wedge-plates  and  not  on  the  threads. 

Tests. 
A    considerabki    number    of   figures    have    been    published 
"iving  results  of  tests  on  various  installations  ;  but  the  foUow- 


Fio.  2. 

ing  will  be  sufficient  to  indicate  the  reliability  and  advantages 
of  these  plants,  viz.  : — 

Non-Recovery  Producer  Gas.     Two-Cycle  Engines,  Single- Acting. 
Duration  of  te.st,  12  hours. 
Consumption  B.T.U.  per  b.h.p. -hour,  10,500. 
Heat  to  cooling  water,  20-6  per  cent. 
Heat  used  in  pump  work,  3-7  per  cent. 
Heat  used  in  engine  friction,  2-4  per  cent. 
Heat  to  exhaust,  48  per  cent. 

Heat  ai)pearing  as  work  at  crankshaft,  25-3  \  er  cent. 
M.E.P.  at  full  load,  55  lb.  per  square  inch. 
Mean  jjiston  speed,  800  ft.  per  minute. 


r015  lb.  of  coal  u-sed  per  b.h.p.  hour  for 
Producer  efficiency  8t«am   rai.sing   for   producers,    making 

^70  percent \      overall    etficiency    on    test  =-- 15-5    per 

cent.     (No     exhaust     boiler    on    test 
(      engine. ) 
Load  factor  (Ran  94  per  cent,  of  total  possible  hours. 

--94  per  cent <.  Stops  due  to  outside  causes,  4  per  cent. 

I  Stojis  due  to  engine  caase~,  2  per  cent. 
Load  factor  [Ran  92  per  cent,  of  total  {xj-ssible  hours. 

31  percent ■(  Stops  due  to  outside  caaser,,  4  per  cent. 

1  Stops  due  to  engine  caases,  4  per  cent. 
I  27  jjer  cent,  were  due  to  pump  valves. 

Of  the  engine  stops  4  10    per    cent,    were    due    to    plugs    or 

(_  ignition. 
U\  ordinary  running,  11,000  tons  of  coal  were  used  per  year,  of  which 
1,800  tons  were  used  for  raising  steam,  and  produced  40,270  engine-hours. 
Average  load -=3(50  b.h.p.  Hence  average  consumption  =1-7  lb.  bitu- 
minous slack  of  12,000  B.T.U.  per  lb.  per  b.h.p. -hour,  or  the  overall 
thermo-djTiamic  efificiency  of  the  plant  was  12-5  per  cent. 

Coke-Oven  Gas. 
r  14,600  B.H.P.  direct  coupled  to  three-phase  d\-namos.  Engine  tested 
was  a  double-acting  twin-tandem  of  2,4(XJ  b.h.p.  Heat  consumption 
per  kw.-hour  on  a  mean  load  of  1,554  kw.  was  10,!)00  B.T.U.  This  gives 
a  thermal  efficiency  of  31  per  cent.  The  consumption  per  indicated 
horse-power  was  stated  to  be  6,865  B.T.U.,  which  is  a  thermal  efficiency 
of  37  per  cent.  The  mean  piston  speed  was  800  ft.  per  minute,  and  the 
M.E.P.  at  full  load  rating  65  lb.  per  square  inch. 

The  average  overall  thermo-dynamic  efficiency  of  8  gas-driven  stations 
was  13-95  per  cent.  ;  these  stations  generated  30,000,000  units  per 
annum,  the  lowest  efficiency  being  12-4  per  cent.,  and  highest  15-05  per 
cent.     Average  load  factor  44-5  jjer  cent. 

Recovery  Producer  Ga.s. 
Fuel,  bituminous  slack  having  calorific  value  of  12,750  B.T.U.  per  lb. 
Mean  piston  speed,  800  ft.  per  minute. 

Mean  effective  pressure,  65  lb.  per  square  inch. 

Duration  of  test,  100  hours. 

Calorific  value  of  gas,  135  B.T.U.  per  cubic  foot. 

Coal  per  kw.-hour  in  producer,  1-38  lb. 

Coal  per  kw.-hour  in  boilers,  0-35  lb. 

Total  coal  consumption  per  kw.-hour,  1-73  lb. 

B.T.U.  peri.H.F. -hour     '4^0 

B.T.U.  per  B.H.P. -hour    8,-^50 

B.T.U.  per  kw.-hour    12,170 

Dynamic  Efficiency. 
Producer    efficiency    on    higher    calorific 

value  of  gas  • 78  per  cent. 

Producer  efficiency  on  lower  calorific  value 

of  gas     65  per  cent. 

Efficiency  of  recovery  plant    98  per  cent. 

Kamata  Power  Station  Tests. 

FuUload    4,798kw. 

Duration  of  test    12  hours. 

Mean  piston  speed    800  ft.  per  mmute. 

Calorific  value  of  coal  11,221  B.T.U.  ler  lb. 

Consumption,  B.T.U.  per  kw.-hour   12,444 

Coal  consumption  in  lbs.  per  k.w.-hour    ...  1-8 

Thermal  efficiency  of  engine  &  alternator. . .  27-4  per  cent. 

Overall  efficienc/of  plant  16-6 percent. 


The    Present    Position    of    Electrically-Driven 

Rolling    Mills. 


lly    C-    A.    ABLETT,  rM.Inst.C.E- 


IN  considering  the  various  articles  which  are  appearing  in 
this  number  of  The  Electrician,  one  cannot  fail 
immediately  to  be  struck  by  tlie  amount  of  evidence  which  has 
been  brought  forward  as  to  the  ever-increasing  adoption  of  the 
electrical  drive  in  rolling  mills. 

Early  Attempts. 

The  first  electrical  plant  for  driving  a  reversing  rolling  mill 
WAS  installed  not  more  than  14  years  ago  at  Teschen  in  Poland. 
Then  followed  the  plant  at  Georgstuaricnhiitte  in  Germany. 
The  first  attempt  to  drive  a  reversing  rolling  mill  electrically 
in  England  was  made  at  the  works  of  Sir  Alfred  Hickman, 
near  Wolverhampton.  Later,  in  1908,  the  Skinningrove 
Iron  Com])any  gave  a  great  impetus  to  the  electrical  driving 
of  reversing  rolling  mills  by  deciding  to  install  a  very  powerful 
plant  embodying  the  special  features  necessary  for  the  purpose. 

The  situation  at  the  present  time  is  described  by  Mr.  Rothera 
in  his  article,  in  which  he  calls  attention  to  the  fact  that  in 
this  country  there  are  now  supplied  or  under  construction  28 


reversing  rolling  mill  equi])nu'nts  ,  in  America  up  to  the  end  of 
1919  there  were  28  equipments,  and  on  the  Continent  and 
abroad  50  equipments,  that  is  to  say  altogether  over  100 
electrically-driven  reversing  rolling  mill  equipments  have  or 
are  being  "installed  to  date.  The  fist  printed  in  this  number 
of  The"  Electrician  contains  details  relating  to  these 
and  other  electrically-driven  rolling  mills  in  Great  Britain,  and 
shows  what  great  progress  has  been  made  of  late.  It  con- 
stitutes a  really  marvellous  record  of  development  diuing 
the  period  of  l-i  years,  of  which  four  years  have  been  inter- 
rupted by  war. 

I  am  of  opinion  that  whenever  a  proper  comparison  is  made, 
on  soimd  economic  lines,  between  the  steam  and  the  electrical 
drive  of  reversing  rolling  mills,  it  will  be  found  in  the  vast 
majority  of  cases  that  the  correct  course  is  to  adopt  the 
electrical  drive,  and  that  in  the  future  the  conditions  which 
will  warrant  new  steam  engines  being  put  down  to  drive  revers- 
ing rolling  mills  will  be  very  few  and  far  between. 

The  steady  upward  movement  in  the  price  of  fuel  for  years 
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past,  together  with  the  considerable  recent  increases  making 
up  the  present  price  of  fuel,  tend  ever  to  increase  the  advantage 
which  the  electrically-driven  reversing  rolling  mill  has  from  the 
point  of  view  of  saving  of  fuel. 

Mr.  Orsettich  in  his  article  on  electricity  in  American  Steel 
Works  deals  with  the  economic  view  of  American  conditions 
in  a  very  interesting  manner,  and  points  out  how  in  America 
the  high  cost  of  labour  which  prevails  has  necessitated  the  use  of 
mechanical  appliances  to  a  much  greater  extent  than  has  been 
the  case  in  Great  Britain.  My  own  experience  of  American 
conditions  extends  back  to  over  20  years,  as  I  served  my  time 
in  an  American  works,  and  can  very  fully  endorse  Mr.  Orsettich's 
remarks,  I  would  like,  therefore,  to  call  special  attention  to 
the  very  pertinent  statement  which  Mr.  Orsettich  makes  about 
the  high  cost  of  American  labour. 

The  Effect  of  Labour  akd  Labour  Saving. 

In  Great  Britain,  since  the  war,  we  are  also  faced  with  very 
high  cost  of  labour,  and  it  must  generally  be  realised  that  we 
cannot  continue  to  compete  in  the  world's  markets  by  continu- 
ing to  use  labour  here  in  the  wasteful  manner  in  which  it  has 
been  used  in  the  past,  and  by  merely  increasing  our  selling 
prices  to  correspond  with  the  increases  in  wages  granted  to 
labour.  Such  a  policy  would  merely  bring  about  stagnation. 
We  must  exercise  the  greatest  economy  in  labour  not  only  by 
adopting  labour-saving  devices  to  the  extent  which  they  have 
been  adopted  in  America,  but  by  constantly  endeavouring  to 
go  one  better. 

We  must  also  pay  attention  to  the  personal  element  by  get- 
ting the  British  trade  unions  to  take  a  more  enlightened  view 
of  labour-saving  appliances  as  has  been  done  by  American 
trade  unions,  who  fully  realise  that  labour-saving'  devices 
work  for  the  benefit  of  labour,  and  not  to  its  detriment. 

The  question  of  labour  saving  is  a  very  important  one  at 
the  present  time,  because  the  Americans  in  spite  of  their  ever- 
increasing  rates  of  wages  and  their  handicap  owing  to  rates  of 
exchange  being  against  them,  are  now  showing  a  very  lively 
disposition  to  put  goods  on  the  export  market  at  cheaper 
prices  than  can  be  done  by  Great  Britain.  These  remarks, 
while  they  apply  to  industry  generally,  apply  very  strongly 
to  iron  and  steel  works.  One  has  only  got  to  go  into  an  Ameri- 
can mill  and  count  the  number  of  men  on  the  mill  floor  and  then 
go  into  an  English  mill  and  do  the  same  thing,  to  realise  what 
savings  can  be  made  on  this  one  item  alone. 
Tin  Plate  Mill  Costs. 

Both  the  mechanical  engineer  and  the  elQctrical  engineer  have 
their  proper  function  in  assisting  in  bringing  about  an  economy 
in  labour.  For  instance,  the  great  majority  of  tin  mills  in 
America  are  driven  electrically.  We  know  very  well  that  the 
great  majority  of  tin])!ate  mills  in  this  country  are  not  driven 
electrically,  but  usually  by  steam  plant  of  a  particularly 
antiquated  character.  The  total  number  of  tinplate  mills  in 
this  country  a])proaches  700.  Thos<^  however,  which  are 
driven  electrically  can  almost  be  counted  on  the  fingers  of 
one's  hands.  My  own  experience  is  that  many  tinplate  makers 
with  whom  I  have  come  in  contact  have  not  made  any  proper 
tests  to  ascertain  the  cost  of  driving  their  mills,  and  do  not 
really  know  the  cost.  They  are  frequently  very  ready  to 
make  statements  about  the  cost,  which,  by  their  very 
character,  reveal  themselves  as  the  merest  guess  work. 

It  is  my  private  opinion  that  if  tinplate  makers  generally 
went  to  the  trouble  of  ascertaining  what  the  cost  of  driving 
their  mills  really  is,  they  would  obtain  some  res;'lts  which  would 
cause  them  considerable  sur])rise,  for  what  has  been  allowed 
to  })ass  under  ])re-war  conditions  will  ])resent  a  very  different 
aspect  under  the  conditions  which  exist  at  present.  It  must 
be  admitted,  however,  that  there  are  grounds  for  feeling 
doul)tful  whether  even  those  mills  which  are  at  present  elec- 
trically diiven  in  this  country,  are  obtaining  the  best  results 
for  various  reasons,  and  I  cannot  help  thinking  there  is  room 
for  improvement. 

Direct  Versus  Alternating  Current. 
Mr.  W.  E.  Swayle  raises  in  his  article  the  question  of  direct 
current  versus  alternating  current  in  steel  works  in  a  very 


interesting  manner.  I  feel,  however,  compelled  to  take 
exception  to  his  statement  that  in  America  and  on  the 
Continent  the  induction  motor  has  become  all  but  supreme. 
Investigation  will  show  that  on  the  Continent  the  number  of 
steel  works  who  use  alternating  current  and  the  number  of 
those  who  use  direct  current  are  very  nearly  equal,  while 
further  investigation  will  show  that  where  alternating  current 
is  used  there  is  some  very  strong  reason  for  its  adoption,  such 
as  in  the  case  of  Peine,  near  Hanover,  where  the  blast  furnaces 
are  something  like  5  miles  from  the  steelworks. 

The  probable  reason  why  alternating  current  has  admittedly 
found  such  a  wide  adoption  in  America  is  because,  as  Mr. 
Orsettich  points  out,  the  American  tendency  is  to  confine  a 
very  small  range  of  product  to  each  mill,  so  that  the  demand 
for  variable  speed  is  not  so  insistent,  and  secondly  because  the 
American  manufacturers  have  always  been  behind  British  and 
Continental  manufacturers  in  making  direct-current  plant. 
The  Americans,  however,  have  always  very  fully  realised  the 
advantages  of  direct-current  motors  for  live  roll  gear,  and  for 
auxiliary  drives,  and  in  America  direct  current  is  now  gaining 
ground  for  the  main  mill  drives. 

Mr.  Swayle  refers  very  particularly  to  the  possible  develop- 
ment of  variable  speed  three-phase  motors,  and  this  is  a  very 
important  question,  for  if  a  really  satisfactory  variable  speed 
three-phase  motor  for  mill  driving  could  be  developed,  it 
would  have  a  very  great  influence  on  the  question  of  whether 
alternating  current,  or  direct  current  should  be  used  for 
electrical  driving  in  steelworks,  and  would  enable  many  of 
the  difficulties  to  be  overcome  which  occur  in  those  steelworks 
where,  for  various  reasons,  three-phase  alternating  current 
power  has  had  to  be  adopted. 

In  regard  to  the  system  in  which  a  plain  induction  motor  is 
used  with  a  three-phase  commutator  motor  auxiliary,  I  have 
myself  had  practical  experience  of  the  three-phase  commutator 
motor,  dating  from  nine  or  ten  years  ago,  and  I  consider  that 
this  would  make  a  very  excellent  machine  could  some  of  the 
inherent  difficulties  be  overcome.  I  do  not  wish  to  make  too 
much  of  these  inherent  difficulties  because  no  doubt  the  pro- 
gress of  engineering  knowledge  will,  in  due  course,  overcome 
them,  but  the  difficulties  in  question  appeared  to  have  been 
mainly  caused  by  the  fact  that  up  to  the  present  rotors  of 
three-phase  commutator  motors  have  only  been  built  for  com- 
paratively low  voltages,  with  the  result  that  the  commutator 
is  unduly  large,  and  the  brush  gear  is  very  com]5licated,  both 
eventually  tending  to  increase  the  capital  cost  and  the  running 
and  maintenance  charges  of  the  machine.  I  think  that  the 
real  so-lution  of  this  difficidty  lies  in  finding  means  of  improv- 
ing the  commutating  conditions  of  the  three-phase  commutator 
motor,  so  that  the  rotor  can  be  wound  for  a  voltage  of  500-600 
volts  and  a  commutator  and  brush  ge^r  of  reasonable  dimen- 
sions can  be  employed. 

Very  great  interest  attaches  to  the  remarks  made  about  the 
frequency  changer.  A  frequency  changer — on  paper — is  a 
very  interesting  machine,  and.  if  employed  succes.'^fully,  opens 
the  possibility  of  bringing  about  some  important  developments 
in  three-phase  plant,  but  a  frequency  changer  is  a  machine 
with  a  conmiutator  and  in  the  past  has  suffered  from  similar 
disadvantages  to  the  three-phase  commutator  motor. 

It  is  to  be  hoped  that  these  disadvantages  may  soon  be 
satisfactorily  overcome,  and  that  further  articles  may  be  con- 
tributed to  The  Electrician  dealing  with  the  manner  in 
which  they  can  be  solved. 

I\Ir.  Swayle.  in  com])aring  the  various  methods  of  obtaining 
variable  sjieed  from  the  three-phase  system,  has  referred  only 
to  the  overall  full  load  efficiency.  As  in  the  rolling  mill  work 
the  load  is  generally  of  a  very  variable  character,  and  the 
average  may  easilv  be  half  the  full  load  or  less,  it  is  to  be  hoped 
that  Mr.  Swavlo  will,  at  some  future  date,  add  to  his  remarks 
by  instituting  a  further  compari.-^on.  say  at  half  load  and  quarter 
load,  as  the  true  comparison  in  most  cases  probably  lies  be- 
tween these  points. 

[We  take  this  opportunity  of  recording  our  appreciation 
of  the  advice  and  assistance  given  to  us  by  Mr.  C.  A.  Ablett 
in  the  preparation  of  this  issue. — En.  E.] 
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Electricity  in  U.S.A.  Industries. 

In  a  memorandum  recently  i.ssued  by  the  Guaranty  Trust  Com- 
pany of  New  York  on  Hydro-electric  Development  in  the  United 
States,  it  is  suggested  that  hydro-electric  works  might  be  co-ordinated 
witli  the  generation  of  electricity  by  steam  engines  at  the  mouth  of  the  coal 
pits,  and  that  electrical  energy  might  be  distributed  without  the  necessity 
of  carrj'ingcoal  by  railways.  Coal  represents  more  than  one-third  of  the 
country's  total  freight,  and  much  of  it  has  to  be  carried  very  long  distances. 
The  steam  railways  consume  more  than  1  ()(),(J0O,000  tons  of  coal  annually, 
while  under  existing  conditions  of  power  generation  the  greater  the  pro- 
gress in  manufacturing  the  greater  becomes  the  burden  upon  the  trans- 
portation systems  in  the  way  of  haulage  of  fuel.  The  petroleum  sup- 
phes  will  eventually  fail  to  satisfy  requirements,  and  will  necessitate  the 
supplementing  and,  in  laige  measure,  the  supplanting  of  coal  and 
petroleum  through  the  development  and  utihsation  of  the  nation's  vast 
water  power.  Once  installed,  hydro-clectric  plants  are  operated  at 
comparatively  low  cost,  the  chief  charge  being  the  interest  on  the  invest- 
ment. By  linking  steam  generating  plants  at  the  coal  mines  with 
hydro-plants,  great  areas  may  be  supplied  with  power  economically. 
The  potential  water  power  of  the  States  is  given  as  59,360,000  h.p.,  of 
which  only  16-6  per  cent,  is  developed. 

Electricity  in  Agriculture. 

In  the  Pacific  States  there  has  been  a  remarkable  development  in  the 
construction  of  long-distance  power  lines  fed  with  current  from  a  great 
number  of  stations.  Through  the  consolidation  of  utilities  and  the  inter- 
connection of  systems  there  is  now,  from  a  practical  operating  point 
of  view,  but  one  vast  system,  with  lines  reaching  from  the  Oregon 
border  to  Mexico,  over  a  distance  of  800  miles,  with  75  hydro -electric 
and  47  steam  plants  and  7,200  miles  of  transmission  lines.  The  installed 
capacity  is  785,000  kw.,  with  approximately  600,000  consumers. 

The  applications  of  electricity  outside  the  field  of  transportation  and 
lighting  are  rapidly  extending.  In  the  south-west,  where  irrigation 
over  so  large  an  area  is  essential  to  agriculture,  electricity  is  playing  an 
important  part.  The  California  rice  industry,  which  is  almost  wholly 
dej)endent  upon  electiic  pumping,  had  its  beginning  in  1912,  and  last 
year  the  crop  was  valued  at  £27,000,000.  The  Kansas  wheat  fields  pro- 
vide another  example  of  the  use  the  farmer  is  making  of  electricity. 
This  summer  wheat  in  at  least  a  dozen  counties  was  threshed  by  elec- 
tricity. One  company  supplies  power  to  60  towns  and  500  farms. 
Electrified  mines  in  Montana,  Idaho  and  elsewhere  have  demonstrated 
the  advantages  of  electricity  in  the  industry,  while  the  north -west  paper 
mills  are  resorting  to  electricity  and  many  saw  mills  are  electrified. 


county  of  Derby  as  is  included  in  the  county  borough  of  Derby,  the 
municipal  borough  of  Ilkeston,  the  urban  districts  of  Alfreton,  Alvaston 
and  Boulton,  Ashbourne,  Belper,  Heage,  Heanor,  Ix>ng  Eaton,  Ripley, 
Swadlincote  district  and  Wirkuworth,  and  the  rural  duthcts  of  Ash- 
boume,  Belper,  Hartshome  and  Seals,  Kepton,  Sharfllow  and  Sudbury; 
so  much  of  the  county  of  Leicester  as  is  included  in  the  county  Ixjr^jugh 
of  Leicester,  the  municipal  borough  of  I»ughlxjrou^'h,  the  urban 
districts  of  Ashby-dc-la-Zouch,  A.shby  Woulds,  Coahille,  Melton 
Mov'bray,  Oadby,  Quomdon,  Shepshed,  Thurmaston  and  Wigston 
Magna,  and  the  rural  districts  of  A.shby-de-la-Zouch,  Barrow-upon- 
Soar,  Belvoir,  Billesdon,  Blaby,  Castle  Donington,  Loughborough, 
Market  Bosworth  and  Melton  Mowbray  ;  so  much  of  the  county  of 
Nottingham  as  is  included  in  the  City  and  county  Ixjn-jugh  of 
Nottingham,  the  municipal  boroughs  of  Mansfield  and  Newark,  the 
urban  districts  of  Arnold,  Beeston,  Carlton,  Eastwood,  Hucknall, 
Torkard,  Huthwaitc,  Kirkby-in-Ashfield,  ^lansfield  Woodhouse,  Sutton- 
in-Ashfield,  Warsop  and  West  Bridgford,  the  rural  districts  of  Basford, 
Bingham,  Leake,  Newark,  Skegby,  Southwell  and  Stapleford  ;  and 
so  much  of  the  county  of  Stafford  as  is  included  in  the  county  borough  of 
Burton-upon-Trent,  and  the  rural  district  of  Tutbury,  except  Tutbury 
Rural  District  detached  Nos.  1  and  2. 

The  South  Wales  Electricity  Dis'rRiCT  comprises  the  counties  of 
Brecknock,  Carmarthen,  Glamorgan,  Pembroke  and  Radnor ;  so 
much  of  the  county  of  Cardigan  as  is  included  in  the  municipal  boroughs 
of  Cardigan  and  Lampeter ;  the  urban  districts  of  Aberaj-ron  and  New 
Quay ;  and  the  rural  districts  of  Aberaeron,  Cardigan,  Lampeter, 
Llandyssul  and  Tregaron  ;  and  so  much  of  the  county  of  Monmouth 
as  is  included  in  the  county  borough  of  Newport  ;  the  municipal 
borough  of  Abergavenny  ;  the  urban  districts  of  Abercam,  Abersychan, 
Abertillers'.  Bedwas  and  Machen,  Bedwelltj-,  Blaenavon,  Caerleon, 
Ebbw  Vale,  Llantamam,  Llanvrchva  Upper,  MvTiyddislwv-n,  Nantyglo 
and  Blaina,  Panteg,  Pontypool,  Rhymney,  Risca,  Tredegar  and  Usk; 
and  the  rural  districts  of  Abergavennv,  Magor,  Pont}'pool  and  Saint 
Mellons. 

Any  objections  or  representations  in  regard  to  the  East  Midlands  area 
must  be  made  to  the  Secretarj'  of  the  Electricitv  Commission  by 
March  31,  1921,  and  in  regard  to  the  South  Wales  area"  by  Ajiril  30,  1921. 

The  accompanying  map  shows  the  area  of  the  North  Ea*t  Midlands 
Electricity  District  which  was  recently  provisionally  determined  by  the 
Commissioners. 


Le^al  Intelligence. 


Electricity    Supply    Districts. 

The  Electricity  Commissioners  notify  that  the  date  for  submitting 
projiosals  for  the  re-organisation  of  electricity  supply  in  the  West  Riding 
(Aire  and  Calder)  Electricity  District,  and  for  making  representations  or 
objections  to  the  area  as  provisionallv  determined  has  been  extended 
until  the  31st  December,  1920. 

Two  additional  electricity  areas  have  been  provisionally  defined, 
viz.,  the  South  Wales  and  the  East  Midlands  electricity  districts. 

The  East  Midlands  Electricity  District  includes  so'much  of  the 
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P.O.  Telephone  Claim. 

At  the  City  of  London  Court,  last  week.  Assistant  Judge  Jackson 
heard  a  claim  by  the  Postmaster-General  for  £2  14s.  expenses  from 
Mr.  A.  H.  Hastie,  for  remo\ing  a  teleiDhone  from  a  house  in  Adelphi- 
terrace  to  another  in  Ennismore-gardens.  On  changing  his  residence 
Mr.  Hastie  gave  orders  for  the  removal  of  an  instrument  and  undertook 
to  pay  £2  14s.,  the  standard  charge.  The  Postmaster-General  refused 
to  comply  with  the  order,  and  instead  put  in  a  new  installation  and  claimed 
that  he  was  entitled  to  make  a  charge  of  £4  for  a  new  installation, 
although  only  £2  14s.  was  actually  claimed.  A  witness  from  the  G.P.O. 
said  that  although  only  £2  14s.  was  claimed,  it  had  been  the  invariable 
practice  since  1915  to  make  an  applicant  for  a  tele- 
phone pay  £4  before  he  was  allowed  to  have  a  tele- 
phone at  all,  but  he  could  not  say  whether  there  was 
any  authority  for  that  now  permanent  chanre. 

Assistant  Judge  Jackson  held  that  the  Post- 
master-General had  failed  to  earn*  out  Mr.  Hastie's 
orders  and  dismissed  the  action,  with  costs  on  the 
higher  sca'e. 

Employers'  Liability  Act. 

At  Abcrdaiv  ('ount_»  Court  la.st  week  Judge  Row- 
lands gave  his  decision  in  a  claim  by  Mrs.  M.  Priest 
for  damages  against  the  Bwllfa  &  Merthyr  Dare  Col- 
lieries, for  the  death  of  her  husband.  James  W.  Priest, 
electrician,  who  wa«  killed  at  a  transformersub-station 
at  the  company's  colliery  in  May  last.  Deceased  had 
b.^en  ordered  to  remove  tempo rarj=  connections  at  the 
transformer  sub-station.  The  chief  electrician  had 
switcheil  off  the  current,  but  no  further  steps  were 
taken  to  ensure  that  the  current  wHvS  not  restored 
while  Priest  wa«  working.  Soon  after  another  elec- 
trician named  Jenkins  arrived  and  wjis  instnicted  to 
ivmove  certain  connections  in  another  place.  Jenkins 
inadvertently  switched  on  the  current,  and  Priest  was 
found  dead  at  the  tnmsformer  station.  For  plaintiff 
it  wa«  contended  that  Mr.  Dyer  (the  chief  electrician) 
had  been  guilty  of  negligence  because  he  did  not  take 
steps  to  prevent  interference  with  the  switch,  and  that 
he  failed  to  open  the  isolating  switches,  which  would 
have  prevented  the  power  being  restored  by  interference. 
The  claim  was  for  £1,000.  and  in  giving  judgment  for 
£642.  los.  8d.  (three  years'  earnings),  his  honour  said  he 
fomid  that  Mr.  Dyer  had  been  negligent  in  his  super- 
vision between  the  time  deceased  left  for  the  transfor- 
mer substation  and  *he  arrival  of  the  man  Jenkins,  in 
that  he  did  not  take  proper  measures  for  non-inter- 
ference  with  the  switch. 
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Commercial     Topics, 

The  Export  Credits  Scheme. 

In  conscqueiioo  of  the  recent  representations  of  the  Federation  of 
British  Industries,  the  Board  of  Trade  have  decided  that  in  future  the 
Export  Credits  Department  may,  at  its  discretion,  give  advances  to  ex- 
porters up  to  100  per  cent,  of  the  cost  value  of  shipments,  but  with 
recourse  to  the  exporter  in  respect  of  20  per  cent,  in  case  of  default. 

Bulgaria  has  been  added  to  the  list  of  countries  to  which  the  Export 
Credits  Scheme  is  applicable.     The  full  list  of  countries  now  covered  is  as 
follows  :  Finland,  Latvia,  Esthonia,  Lithuania,  Poland,  Czecho-Slovakia, 
Serb-Croat-Slovenc  State,  Rumania,  Georgia,  Armenia  and  Biilgaria. 
*  *  *  * 

The  Brazilian  Market. 

The  demand  for  machinery,  engineer's  stores,  &c.,  in  Brazil  remains 
very  good  and  it  is  reported  that  it  will  be  many  years  before  the 
country  can  supply  its  own  requirements.  All  kinds  of  industrial  plant, 
agricultural  machinery  and  engineering  supplies  are  required,  including 
windmills,  pumps,  internal  combustion  engines,  sugar-crusliing  machin- 
ery, electric  lighting  plant,  mining  equipment,  tramway  material, 
motors,  &c.  The  plans  for  further  developing  the  water  power  of  the 
country  also  open  up  great  possibilities  for  the  sale  of  generating  plant. 

*  *         *         * 

Trade  and  Industry  in  Australia. 

On  the  28th  ult.  an  interesting  address  was  given  by  Mr.  S.  W.  B. 
McGregor  on  "  British  Trade  and  Industry  in  Australia."  The  three  main 
channels  were  wool  manufacturing,  the  steel  industry  and  the  boot  and 
leather  trades,  for  all  of  which  Australia  had  raw  materials  in  plenty. 
In  regard  to  the  steel  industry,  he  said,  that  people  in  this  country 
had  no  idea  of  the  great  beginnings  of  a  large  industry  which  had  already 
been  made.  Last  year  the  principal  steel  works  turned  out  162,000  tons 
of  pig  iron  and  185,000  steel  ingots  ;  4,835  men  were  employed  and  a 
capital  of  over  4i  millions  was  involved. 

*  *         *         * 

Trade  Marks  in  Argentine. 

Under  the  Argentine  law  relating  to  trade  marks  the  right  of  priority 
is  given  to  the  first  applicant  for  registrations  and  as  a  consequence 
the  piracy  of  marks  is  very  common.  Manufacturers  should,  therefore, 
remember  that  there  is  danger  in  advertising  or  selling  their  products 
in  the  Argentine  without  having  taken  the  precaution  of  registering 
their  trade  mark  beforehand.  At  least  an  application  should  be  filed 
for  registration  of  trade  marks  before  tlie  goods  are  advertised  or  placed 
on  this  market ;  otherwise  it  may  be  found,  upon  attempting  to  sell 
the  goods,  that  some  unscrupulous  pers-on  has  already  registered  the 
trade  mark  with  a  view  to  selling  the  right  of  use  later  to  the  original 
owners,  at  an  exorltitant  proln. 

*  *         *  * 

Water  Power  in  Spain. 

According  to  recent  statistics,  prepared  by  the  Union  Electrica 
Espanola,  the  existing  hydro-electric  works  in  Spain  represent  a  capacity 
of  about  620,000  H.P.,  compared  with  348,297  h.p.  in  1917  and 
281,490  H.p.  in  1914.  Though  these  figures  represent  a  fairly  rapid 
increase  in  the  use  of  electricity  generated  by  water  power,  yet  only 
about  10  per  cent,  of  the  country's  available  water  power  has  'been 
developed.  The  scarcity  and  high  price  of  coal  and  other  fuel  are 
compelhng  engineers  to  devote  more  attention  to  the  investigation  of 
water  power  and  many  concessions  have  been  granted  this  year.  In 
view  of  these  developments  British  manufacturers  and  exporters  would 
do  well  to  keep  in  close  touch  with  events,  as  large  orders  are  likely  to 
be  given  out  for  turbines,  electric  generators,  switchgear,  transformers, 
transmission  lines,  motors,  instruments,  &c.,  and  with  foresight  a  good 
I)ortion  of  these  contracts  should  be  secured. 

*  *         *         * 

The  U.S.A.  Export  Trade. 

Complaints  by  colonial  and  foreign  buyei"  of  delay  in  the  delivery 
of  goods  are  not  confined  to  British  manufacturers  and  exporters.  Con- 
ditions appear  to  be  equally  bad  in  America,  for  some  South  African 
dealers  recently  protested  again.st  the  long  time  taken  by  U.S.A.  manu- 
facturers to  supi)ly  el(;ctrical  goods,  which  in  some  cases  had  been  12 
months  on  order  without  any  ])romise  of  delivery.  An  aiipeal  has  now 
been  made  to  electrical  manufacturers  by  Dr.  R.  S.  MacEhvee.  director 
of  the  U.S.A.  Bureau  of  Foreign  and  Domestic;  Commerce,  urging  that 
special  effort  1)(>  made  to  fill  foreign  orders.  "If  (hey  do  not,  much  harm 
will  result  to  American  business,  not  only  in  the  electrical  tradi".  but  in 
other  lines  as  well.  Indifference  to  the  needs  of  forei/n  customers  in  one 
Ime  of  goods  icadily  adects  the  sale  of  otner  Ameru  jn  products  in  the 
same  s<>ction.  IV^anufacturers  do  not  appreciate  the  importance  of  the 
subject,  and  do  not  seem  to  realise  the  national  harm  which  may  result." 
This  IS  sound  advice,  and  might  very  well  be  noted  bv  British 
manufactur(>rs. 

Notwithstanding  the  diHiculty  in  supplying  goods,  American  bankers 
and  merchants  are  proceeding  witii  the  devel(ii)ment  of  their  organisation 
for  the  exi)ansion  of  their  export  trade.  It  appears  that  the  latest  indica- 
tion ()f  tlie  trend  of  events  is  tlic  ajijiroval  bv  the  American  Bankers' 
As?sociatiou  of  the  rcpori  of  its  Coinniittee  on  Commerce  and  Marine. 
which  rccominciuiivl  (he  organisation  of  a  cor])oration  with  a  capital  of 
S100,()00,(;0()  to  provide  means  for  tlic  extension  of  American  trade 
abroad.  This  .scheme,  formulated  under  Mk-  VAqc  Law.  contemplates 
the  sale  in  the  United  States  of  Sl.OdO.OdO.tuio  ofdclnMituies  to  provide 
foreign  credits,  and  it  is  hoped  to  begin  operations  on  Jan.  1.  The  eom- 
mittee  reported  that  tli(>  economic  fi:tun>  of  the  United  States  is  bound 
up  with  tlio  country's  tra  le  relations  with  foreign  nations. 


Electricity  Supply. 

Sanction  to  borrow  £19,800  for  extensions  of  the  electricity  undertaking: 
has  been  granted  to  the  Aldershot  Urban  Council. 

The  maximum  price  of  electricity  at  Tattn'tox  has  been  increased 
to  Is.  per  unit,  with  a  minimum  of  15  units  per  quarter  in  the  winter 
and  ten  in  the  summer. 

The  Electricity  Commissioners  have  approved  a  scheme  of  electric 
supply  extensions  by  the  Maeyleboxe  (London)  Borough  Council  at  an 
estimated  cost  of  £250,000. 

Birkenhead  Coqwration  has  sanctioned  the  erection  of  a  new  high- 
tension  sub-station  in  Marshall-street,  and  sanction  to  borrow  £44,000 
for  this  and  other  work  has  boen  applied  for.  A  bulk  supplj-  will  be 
obtained  from  Wallasey. 

Colxe  Electricity  Committee  has  received  sanction  to  borrow 
£19,636  for  their  undertaking.  Of  this  sum,  80  per  cent,  is  required  for 
buildings  and  the  Electricity  Commissioners  intimate  that  they  will  be 
2)repared  to  consider  an  application  for  further  sums  when  the  actual 
cost  is  ascertained. 

The  Stepney  (London)  Electricity  Committee  reports  that  the 
revenue  of  the  electricity  undertaking  for  the  year  ended  March  31 
was  £208,328,  and  the  expenditure,  capital  charges,  &c.,  amounted  to- 
£184,952,  leaving  a  surplus  of  £23,376.  The  total  capital  expenditure 
is  £671,399,  of  which  £474,734  is  outstanding. 

Accrington  Electricity  Committee  is  sui^porting  the  resolution  from 
the  Lancashire  and  Cheshire  Electricity'  Undertakings  Asso- 
ciation suggesting  that  the  salaries  and  conditions  of  employment  of 
electrical  staffs  should  be  referred  to  their  representatives  on  the  District 
Whitley  Council,  with  a  view  to  arriving  at  a  just  settlement. 

At  the  meeting  of  the  Navan  Urban  Council  last  week  a  letter  was  read 
from  Mr.  J.  McCann,  Dublin,  intimating  that  he  had  no  money  available 
for  the  loan  of  £10,000  jn  connection  with  the  proposed  electric  lighting 
scheme.  The  L.  G.  Board  have  intimated  that  no  further  grant  would 
be  made  to  the  Coimcil  till  it  compiled  with  the  legal  requirements,  and 
so  the  scheme  will  probably  be  dropped. 

The  Committee  of  Tynwald,  which  has  been  considering  the  apphca- 
tions  of  the  Douglas  (Isle  of  Man)  Corporation  and  the  local  Electric 
Light  Company  for  electric  supply  powers,  has  reported  in  favour  oi 
the  Corjioration,  subject  to  the  Corporation  paying  the  Company  £500 
compensation  for  expenses  incurred  and  £25,  the  expenses  of  the  Gas 
Company  in  applying  for  a  clause  to  be  inserted  to  prevent  unfair  compe- 
tition. As  soon  as  the  Corporation  obtain  their  Bill  the  Electric  Supply 
Committee  will  prepare  a  supply  scheme. 

At  a  Ward  Meeting  last  week,  Mr.  N.  M.  Brown,  convener  of  the 
Greenock  Electricity  Committee,  stated  that  the  town  would  probably 
become  the  power  centre  for  Renfrewshire  in  connection  with  the  pro- 
posals for  the  re-organisation  of  electrical  sujiply.  The  Electrical 
Commissioners  had  promised  that  they  would  give  Greenock  power 
to  put  down  a  new  station,  which  would  have  a  capacity  of  at  least 
10  times  that  of  the  existing  works  at  DeUingbuni,  and  might  cost 
something  hke  £2,000,000.  The  station  would  supply  a  wide  area  aud 
include  the  electrification  of  the  railways  between  Greenock  and  Glasgow. 

On  Friday  last  a  conference  was  held  of  representatives  of  the  Ccunty 
Councils  and  of  local  authorities  in  the  West  Riding  of  Yorkshirk 
in  order  to  consider  the  question  of  the  formation  of  Joint  Electricity 
Authorities.  Aid.  E.  J.  Crossley,  chairman  of  the  West  Riding  Law  & 
Parliamentary  Committee,  presided,  and  said  they  wished  to  consider 
whether  any  joint  action  could  usefully  be  taken  in  regard  to  the  pr 
posed  constitution  of  electricity  districts  in  the  West  Riding.  The 
Electricity  Commissioners  had  provisionally  constituted  three  districts- 
affecting  the  AVest  Riding,  the  Aire  and  Caldor,  the  North-East  Midlands, 
and  the  South-East  Lancashire  districts.  Excei>t  for  a  small  niral 
portion  in  the  north-west,  the  whole  of  the  West  Riding  was  included 
in  one  or  other  of  these  three  tbstricts. 

Mr.  Pindar,  secretary  of  the  District  Councils  Associaticn.  said  that 
generally  speaking,  there  was  no  strong  objection  to  tlie  ])roiX)sed  area 
of  the  electrieitj'  districts.  The  question  of  the  financial  arrangements 
was  much  more  vital.  A  sub-committee  was  formed  to  consider  the 
proposals  of  the  iilectricity  Commissioners. 

Hammersmith  (London)  Borough  Couuneil  have  ajqilied  to  the  Elec- 
tricity Commi.ssioners  for  sanction  to  a  loan  of  £37.638  for  the  electricity 
undertaking,  including  ex])enditure  in  connection  with  the  bulk  supply 
to  the  Chiswick  Electricity  Su])])ly  ("ori>oratioii. 

Owing  to  the  high  cost  of  extending  the  gas  mains  to  the  Wormholt 
housing  estate  and  to  the  fact  that  the  gas  comjiany  has  susjiended  the 
liiring  of  gas  stoves  the  Hammersmith  Housing  Committee  is  considering 
the  question  of  introducing  electric  stoves  into  the  new  houses.  The 
mains  for  .siiiqilying  electricity  for  lighting  will  be  large  enough  for  supply- 
ing a  hot-])late  or  boiling  ring  in  each  house,  and  for  an  exjienditure 
appii>cial)ly  hi-low  the  jn-oposed  outlay  for  gas  su))i)ly  the  committee 
think  a  sujiply  of  electricity  can  be  given  for  a  cooking  range  in  each 
house.  It  woidd  lie  ]>ossible  to  put  into  each  liouse  a  small  oven  and 
two  boiling  rings  eomjWete  with  neces-sars-  wiring  at  a  rea.sonable  cost, 
and  this  a])])aratus  would  do  all  the  work  nece.'ssirv  for  cooking  meals* 
rhe  Klectricity  Committee  lias,  therefore,  been  asked  to  sujijily  an  esti- 
mate of  the  cost  of  furnishing  a  supply  of  electricity  for  cooking  to 
between  A()  and  50  of  the  brick  and  concrete  iiou.ses  wliich  are  nearing 
comjiletion  in  onler  that  this  method  of  supply  may  be  tested,  and  sub- 
ject to  the  estimate  comjiaring  favourably  as  regards  cajntal  exixMiditure. 
and  generally  witli  the  gas  company's  proposal,  the  Town  Clerk  will 
submit  the  same  to  the  London  Housing  Board  for  their  approval. 
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Electric   Traction. 

Bredrttry  &ROMILEY  Urban  Council  an- to  lease  to  Stockport  Cor- 
poration until  Oct.  16,  1931,  a  local  tramway  of  about  2.J  miles  in  length. 

The  revenue  on  the  Preston  tramways  for  the  year  ended  March  31 
was  £89,301,  and  gross  profit  was  £23,309.  Capital  charges  required 
£17,446,  and  net  balance,  including  £6,.'>30  brought  forward,  was  £12,454. 

The  Tramway  Charges  Advisory  Committee  will  open  an  inquiry 
on  Tuesay  next  under  the  Statutory  Undertakings  (Temporary  Increase 
of  Fares)  Act,  1919,  into  the  question  of  increased  fares.  Communi- 
cations and  representations  should  be  addressed  to  the  Secretary. 

On  Thursday  last  Mr.  C.  F.  Critchloy,  (;hairman  of  St.  Anne's-on- 
Sea  Council,  handed  a  cheque  for  £144,036  ~js.  5d.  to  the  chairman  of 
the  Blackpool,  St.  Anne's  and  Lytham  Tramway  Company,  the  amount 
agreed  upon  for  the  purchase  of  the  (Jompany's  undertaking,  which  has 
now  passed  into  the  control  of  the  Council. 

The  Leeds  Corporation  is  recommended  by  the  General  Purposes 
Committee  to  commence  at  once  the  construction  of  a  ring  road  round 
the  city  for  the  purpose  of  running  a  service  of  express  tramway-cars. 
The  scheme  will  find  work  for  the  unemployed  and  the  Ministry  of  Trans- 
port will  pay  half  of  the  cost. 

The  accounts  of  Keigiiley  Tramways  department  for  the  year  ended 
March  31  show  traffic  revenue  £17,064  and  working  expenses  £13,767, 
and  the  net  surplus,  after  providing  for  capital  charges,  was  £1,675, 
compared  wich  £2,011  last  year.  Passengers  carried  were  4,044,607 
(3,626,176).  The  revenue  on  the  trackless  trolley  cars  was  £2,320,  and 
the  working  expenses  £3,066. 

The  directors  of  the  Lancashire  and  Yorkshire  Railway  Company  are 
being  urged  to  adopt  Electric  Traction  on  the  Manche.ster-Roch- 
uale  Line.  At  the  last  meeting  of  Crompton  Urban  Council  a  member 
said  that  at  present  it  took  40  minutes  to  travel  10  miles  and  it  was 
decided  to  urge  every  district  in  the  area  to  press  for  an  early  change 
in  the  present  method  of  traction. 

A  question  of  importance  to  tramway  travellers  has  arisen  on  the 
London  United  Tramways.  It  a])pears  that  passengers  sometimes 
travel  beyond  the  stage  for  which  they  have  paid,  and  the  Company 
maintains  that  when  a  passenger  pays  a  fare  his  contract  is  up  at  the 
point  at  which  the  fare  expires.  If  he  continues  to  travel  on  a  car 
beyond  that  point,  a  fresh  contract  is  necessary.  As  the  minimum  for 
any  sing'e  contract  is  l^d.,  an  additional  fare  of  not  less  than  IJd.  is 
required  where  the  journey  is  continued  after  the  expiry  of  the  original 
contract. 

Durham  County  Council  is  to  consider  the  expediency  of  promoting  a 
Bill  for  power  to  authorise  the  construction  of  an  extensive  network 
OF  tramways  in  the  County.  The  most  important  of  the  routes  to  be 
constructed  are  : — From  the  terminus  of  the  Gateshead  tramways  at 
Low  Fell  through  Chester-le-Street,  Durham  City,  Langly  Moor  and 
Sunderland  Bridge  to  Spennymoor  ;  from  Gateshead  tramways  terminus 
at  Heworth,  through  Hebburn,  to  the  Jarrow  light  railways  ;  from  the 
junction  of  Albert-road  and  Bcde  Bum-road,  Jarrow,  to  Boldon  CoUiery 
and  thence  to  a  junction  with  Whitbum-road  near  Cleadon  ;  from  the 
termination  of  the  authorised  S.  Shields  light  railway,  near  Cleadon 
Laws,to  Sunderland  Corporation  Tramwaj^s  at  North  Bridge-street.  Power 
will  also  be  sought  to  provide  and  work  numerous  trolley  vehicles. 

A  Special  Committee  has  been  appointed  by  the  Minister  of  Transport 
to  report  on  the  question  of  automatic  train  control.  The  terms  of 
reference  are  "  to  enumerate  the  {)0.ssible  functions  of  automatic  train 
control  in  relation  to  railway  conditions  in  the  United  Kingdom,  and 
to  prescribe  the  requisites  which  the  devices  should  fulfil ;  to  examine 
automatic  train  control  devices  under  trial,  and  to  recommend  for  further 
trial  or  for  experimental  installation  any  devices  which  are  or  may 
become  valuable  during  investigation,  and  to  form  conclusions  on  the 
adoption  of  automatic  train  control  in  respect  of  all  or  anj^  of  its  possible 
functions  having  regard  to  the  advantages  which  would  be  obtained 
and  the  cost  involved." 

The  chairman  of  the  Committee  is  Col.  J.  W.  Pringle,  chief  inspecting 
officer  of  railways,  and  the  other  members  are  :  Major  Hall,  Mr.  J.  H. 
Thomas,  M.P.,  Sir  Robt.  TurnbuK,  Major  A.  Edmunds,  Mr.  W.  C.  Acfield, 
Mr.'.G.  E.  C.  Cox,  and  Mr.  E.  Greslcy. 

An  interesting  proposal  is  made  by  Mr.  Alex.  Ross,  a  past  president 
of  the  Institution  of  Civil  Engineers,  for  the  construction  of  an  outer 
circular  electric  railway  in  London  for  the  purpose  of  co-ordinating 
the  railway  and  street  traffic  of  London,  relieving  street  congestion,  &c. 
The  suggested  line,  which  would  coincide  with  the  limits  of  the  12-mile 
radius  from  Charing  Cross,  would  pass  over  the  Thames  by  a  bridge  at 
Kingston  and  under  it  by  a  tunnel  at  Purfleet ;  it  would  connect 
Hounslow  in  the  west.  Potters  Bar  in  the  north,  Dagenham  in  the 
east,  and  Croydon  in  the  south.  It  would  i)ass  under  or  over  all  the 
main  lines  entering  London,  and  at  the  points  of  crossing  junctions 
would  be  provided  in  two  directions,  so  as  to  permit  trains  to  be  received 
from  any  route  and  passed  on  to  any  otiici-.  The  exchange  of  traffic 
would  thus  be  effected  outside  the  suburban  zone,  where  there  would 
be  ample  room  for  the  construction  of  exchange  stations,  and  where 
land  would  be  less  expensive  than  nearer  London. 

The  total  mileage  would  be  about  85  miles,  and  Mr.  Ross  thinks  that 
a  complete  double  track  could  be  provided  at  a  cost  of  from  £16,000,000 
to  £17,000,000.  The  line  need  not,  however,  be  constructed  in  its 
entirety  all  at  once  ;  selected  portions  might  be  built  from  time  to 
time,  as  demanded  by  the  requirements  of  the  traffic.  While  one  double 
line  of  railway  would  be  sufficient  to  start  with,  it  would  be  prudent 
to  secure  land  for  three  double  lines. 


Institution  Notes. 

The  Secretary  of  the  ELECTRICAL  Contra^jtors'  Asso  iatio.v  of 
S'.OTLAND  is  now  Mr.  Walter  Firday,  of  55,  Fred«;riok-Htreet,  E'linburgh, 
-Mr.  .1.  M.  DavicH,  .Junr.,  having  resigned  this  position. 

The  following  publication.s  have  been  i.ssued  by  the  BuBEAr  or 
Standards  (Washington,  U.S.A.)  : — Paper  No.  301  on  "The  Mea.sure- 
ment  of  Diflu.se  Fieflection  Factors  and  a  Sew  Absolut*-  Rfflectometer,"' 
and  Pajjcr  Xo.  392  on  "  A  Photographic  Method  of  iJeterting  Changes 
in  a  Com[)li(;ated  Group  of  Objects." 

Prof.  0.  Bower  has  been  elected  President  of  the  Royal  .Society  of 
Edinburgh  for  the  ensuing  year.  The  N'ice-Pn-sidents  are 
Prof.  D.  N.  Paton,  Prof.  A.  Robinson,  Sir  G.  A.  Deny,  Prof.  W.  Petty, 
Sir  J.  A.  Ewing,  and  Prof.  J.  W.  Gregory.  Dr.  G.  C.  Knott  has  been 
re-elected  general  secretary. 

The  King's  College  (London)  Old  Students'  Association 
(Engineering  Faculty)  gave  a  Lunch  at  the  Holbom  Restaurant  on 
the  27th  ult.  Fifty-four  members  attended,  and  many  distingtiish*  d 
King's  engineers  were  present,  including  the  Chairman  (Mr.  C.  H. 
Wordingham,  C.B.E.),  a  jiast  President  of  the  Institution  of  Electrical 
Engineers,  Mr.  LI.  B.  Atkinson,  President  of  the  Institution  of  Electrical 
Engineers,  Gen.  M.  Mowat,  C.B.E.,  Secretary  of  the  Institution  of 
Mechanical  Engineers,  Mr.  E.  Fiander  EtcheUs,  President  of  the  Concrete 
Institute,  and  Mr.  J.  S.  Highfield.  Old  student.s  interested  in  the 
activities  of  the  K.C.L.O.S.A.  are  reque.sted  to  communicate  with  the 
Hon.  Assistant  Secretar^%  Mr.  D.  H.  Kendon,  King's  College, 
Strand,  W.C.2. 

At  the  recent  meeting  of  the  South  African  Associatios  of 
Municipal  Electrical  Engineers,  the  new  President  (Mr.  T.  C. 
WoUey  Dod)  delivered  his  address,  in  the  course  of  which  he  expressed 
the  belief  that  while  municipal  control  of  electricity  supply  would  con- 
tinue in  South  Africa  for  many  years  to  come,  the  tendency  of  the  future 
must  be  towards  super-power  stations  more  under  catholic  control. 
The  electrification  of  railways  in  certain  districts  would  entail  the 
establishment  of  power  stations  under  the  joint  control  of  the  local 
authorities  and  the  railways,  or  more  probably  controlled  by  some  body 
independent  of  either.  South  Africa  was  not  a  country  where  hydro- 
electro  stations  were  likely  to  be  of  any  importance,  and  it  was  upon 
steam-driven  plant  that  they  must  rely  for  the  generation  of  electricity. 

Personal  and  Appointments. 

Dr.  Angus  Fulton,  lecturer  on  engineering  at  Dundee  University 
College,  has  been  appointed  to  the  vacant  chair  in  engineering  at  the 
College. 

Mr.  G.  C.  AlHngham,  M.B.E..  M.I.E.E.,  who  was  until  recently  chief 
engineer  of  the  Tudor  Accumulator  Company.  Ltd.,  has  joined  the  staff 
of  Mr.  C.  F.  Elwell,  radio  engineer.  Craven  House,  Kingsway,  W.C.  2, 
and  138,  Gordon-road,  Peckham  Rye. 

Stepney  (London)  Council  agreed  on  Monday  to  appoint  Lieut.-Col. 
G.  G.  Ewer  D.S.O.,  as  sales  engineer  at  £600  per  annum,  rising  by  one 
annual  increment  to  the  rate  scheduled  for  Grade  3  (Class  F.)  in  the 
schedule  of  salaries  for  technical  engineers  issued  by  the  National  Joint 
Board.  The  appointment  will  date  from  July  12.  the  date  on  which 
Lt.-Col.  Ewer,  after  service  in  H.M.  Forces  since  August,  1914.  resumed 
his  duties  in  the  department. 

Mr.  Wm.  A.  A.  Burgess,  M.I.E.E.,  late  resident  electrical  engineer  for 
the  British  Dyestuffs  Corporation,  Huddei-sfield,  has  been  appointed 
Chief  Electrical  Engineer  to  the  Corporation,  with  charge  of  the 
electrical  eciuipment  at  all  their  factories.  Mr.  Burgess,  whose  head- 
quarters remain  for  the  moment  in  Huddei-sfield.  has  ha*l  charge  of  the 
electrical  department  of  the  Corporation  there  for  the  last  five  years, 
and  previous  to  that  was  for  nine  years  with  Messrs.  Merz  &  McLellan. 

Mr.  Wilham  Frederick  Ingamells,  who  has  resigned  his  appointment 
as  Advertising  Manager  with  the  Edison  Swan  Electric  Company,  was 
on  Friday  last  presented  with  a  diamond-and-pearl  scarf-pin 
by  the  general  staff  at  Pondei-s  End  Works.  The  presentation  was  made 
by  Mr.  H.  V.  Richanls.  Chief  Assistan,  in  the  Advertising  Department, 
the  gift  being  accompanied  by  a  tastefully  printed  address  with  the  list 
of  subscribei's.  Mr.  Ingamells  was  also  presented  with  a  silver 
card-case  by  Mr.   J.   Thorn,   on  behalf  of  the  Stationery  Department. 

There  was  an  interesting  function  at  Messrs.  Simplex  Conduits.  Ltd..  on 
Friday  last,  when  a  handsome  presentation  of  books  was  made  to 
Mr.  T.  Birkett  upon  the  occasion  of  his  resigning  the  position  of 
PubUcity  Manager  to  the  Company  and  Chairman  of  the  Welfare  Club, 
in  order  to  take  u])  the  position  of  Sales  and  Publicity  Manager  of  the 
Midland  Electric  Manufacturing  Company,  of  Birmingham.  Capt. 
McLoughlin.  joint  general  manager,  who  made  the  presentatior.  said 
the  publicity  work  done  by  Mr.  Birkett  was  of  a  distinctive  order,  and 
he  would  be  missed  bv  evervone  on  the  firm  bv  reason  of  his  work  on 
tlie  Welfare  Club. 

Bankruptcies   and]  Laqnidatlons. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Accumul-atobs, 
Ltd..  will  be  held  on  Nov.  29  at  11d,  Regent-street.  London,  S.W.I. 

Claims  against  Commercial  Electrical  Accessories,  Ltd.  (in 
voluntary  liquidation),  are  to  be  sent  by  Nov.  26  to  ilr.  Norman  Bell, 
79.  Wool  Exchange,  Coleman-street,  London.  E.C. 

The  fii-st  meeting  of  the  creditors  of  Harrison  &  Son,  electrical 
engineers,  93,  Princes-street,  London-road,  Southend-on-Sea,  will  be 
held  on  Nov.  9  at  14,  Bedfoixi-row,  London,  W.C.I,  and  the  public 
examination  on  Dec.  1  at  the  Shire  Hall,  Chelmsford. 
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Miscellaneous. 

A  licence  has  been  issued  by  the  Board  of  Trade  to  the  British  Motor- 
Cycle  &  Cyclecar  Research  Association,  which  has  been  approved 
by  the  Scientific  and  Industrial  Research  Department  as  complying 
with  the  conditions  laid  down  for  the  encouragement  of  industrial 
research.  The  Association  may  be  approached  through  Major  H.  R. 
Watling,  "  The  Towers,"  Warwick-road,  Coventry. 

A  South  Wales  "  Health  and  Home  "  Exhibition  will  be  held  in 
the  Drill  Hall,  Cardiff,  from  Jan.  26  to  Feb.  5  next.  The  jDrincipal 
feature  will  be  the  display  of  domestic  labour-saving  appliances  including 
demonstrations  of  the  latest  house  lighting  and  heating  systems,  and  the 
most  modem  methods  in  the  preparation  and  cooking  of  food.  The 
organising  manager  is  Mr.  E.  Watson,  of  37,  St.  Mary-street,  Cardiff. 

The  Unemployment  Insurance  Act  of  1920  comes  into  force  on  the 
8th  inst.  Every  employee  over  16  years  of  age  not  receiving  £250  per 
annum,  with  certain  exceptions,  is  covered  by  the  Act.  The  weekly 
contribution  is  8d.  for  men  (4d.  from  the  employer  and  4d.  from  the 
employee)  and  6id.  for  women  (3^d.  and  3d.  respectively).  For  boys 
and  girls  the  weekly  contributions  are  4d.  and  3Jd.,  of  which  the 
employer  pays  2d.  in  each  case. 

Messrs.  D.  Harper  &  Company,  Ltd.,  258-262,  HoUoway-road,  London, 
N.7,  pubhsh  a  variety  of  useful  Pocket  Diaries  for  commercial  and 
business  men.  As  everyone  needs  a  diary  for  keeping  records  of  appoint- 
ments, &c.,  and  as  the  firm  offer  a  wide  choice,  ranging  in  price  from  9d. 
to  7s.  6d.  each,  the  requirements  of  aU  classes  are  fully  met.  The  diaries, 
which  are  well  printed  on  good  paper,  contain  30  pages  of  commercial 
information,  post  and  telegraph  regulations,  &c. 

We  regret  that  two  small  errors  occurred  in  Mr.  Raymond  J.  Mitchell's 
article  on  "  Olympia  and  British  Progress  in  Electric  Vehicles,"  which 
appeared  in  our  last  issue.  The  battery  exhibited  by  Messrs.  Batteries, 
Iitd.,  is  referred  to  "  as  an  English  edition  of  the  Swedish  Funguen." 
This  should  read  "  an  Enghsh  edition  of  the  Swedish  Jungner."  The 
battery  is  also  referred  to  as  being  for  a  two-ton  vehicle,  while  in  reality 
the  one  shown  at  the  Exhibition  was  designed  and  has  been  used  on 
a  3i  ton  vehicle. 

An  agreement  has  been  made  between  the  London  District  Committee 
of  the  Electrical  Trades  Union  and  the  National  Federated  Electrical 
Association  for  an  increase  in  the  wages  of  electricians'  mates, 
electrical  and  mechanical  fitters'  mates,  wiremen's,  overhead  linesmen's 
and  jointers'  mates,  &c.  Under  the  agreement,  which  is  dated  Oct.  29, 
1920,  the  minimum  rate  for  auxiliary  workmen  over  21  years  (other 
than  apprentices)  emjjloyed  in  assisting  journeymen  is  80  per  cent,  cf 
the  rate  paid  to  fully  qualified  journeymen.  The  increased  rate  of  pay 
is  payable  on  the  first  pay-day  in  November.  By  the  agreement  2s. 
per  hour  is  payable  to  all  mechanics'  mates  employed  by  contractors 
and  other  establishments,  and  the  rate  for  electrical  and  mechanical 
fitters'  mates,  electricians'  mates,  &c.,  is  Is.  11  gd. 

The  dinner  which  was  given  at  the  Savoy  Hotel  on  the  27th  ult.  to 
celebrate  the  Centenary  of  W.  H.  Smith  &  Son  marked  a  unique 
occasion  in  the  history  of  the  printing  and  ])iiblishing  trades  of  Great 
Britain.  Viscount  Burnham  outlined  the  story  of  the  growth  and 
present  multifarious  activities  of  this  immense  business,  and  a  very 
distinguished  gathering,  including  Mr.  John  Douglas,  a  director  of 
Benn  Brothers,  Ltd.,  was  in  attendance,  representing  the  various  trades 
and  jirofessions — painting,  journalism,  printing,  bookbinding,  publishing, 
&c. — with  which  W.  H.  Smith  &  Son  are  connected.  Viscount 
Hambleden,  a  grandson  of  the  founder  of  the  firm,  paid  a  great  tribute 
to  the  memory  of  his  father  and  grandfather,  and  mentioned  that  at 
present  the  firm's  bookstalls  handle  23  London  daily  papers  and  between 
500  and  600  London  weeklies,  in  addition  to  75  provincial  publications, 
and  that  something  like  20  tons  of  books  and  magazines  are  issued  daily 
rom  the  central  buildings  in  London. 

An  engineering  pupil  named  Wm.  John  Orr  was  accidentally 
killed  by  electric  shock  at  Messrs.  Vic'<,er8'  Works,  Sheffield,  on 
the  27th  ult.  Orr  was  engaged  in  testing  a  rotary  converter.  A 
witness  stated  that  "  the  motor  went  wro.ig  ;  Orr  i)ut  his  hand  into 
the  brush-box  and  got  a  shock.  Current  was  cut  off  and  Orr  fell  back- 
wards." Mr.  J.  MiDDLKTON,  who  was  in  charge  of  the  testing  of  the  machine, 
said  that  when  the  motor  went  wrong  he  switched  ott'  the  current,  but 
the  tnachine  ran  on  its  own  momentum.  He  was  removing  the  insulating 
plugs  when  he  heard  a  shout,  and  saw  Orr  on  the  floor.  In  ix>ply  to  a 
juryman,  he  said  it  was  not  customary  to  wear  rubber  gloves,  as  they 
bred  a  sense  of  false  security,  and  wore  out  quickly.  A  verdict  of 
"  Accidental  death  "  was  returned. 

An  Afteb-War  Reunion  of  the  diirctors  and  staffs  of  tiie  Central 
Electric  Supply  Co..  Ltd..  the  Westminster  Electric  Supply  Corporation. 
Ltd.,  and  tiie  St.  -laniess  \-  I'all  Mall  Electric  Light  ('oru])any,  Ltd.. 
was  held  at  the  Queen's  Hail.  London.  W..  on  Tliuisday  of  bust  week. 

Ca])t.  E.  1.  Bax,  ("hainuan  of  the  Westminster  Electric  Sui)])ly 
Corporation,  in  an  address  of  welcome,  explained  that  the  gathering 
was  sonicwiial  belated,  because  last  year,  when  the  subject  was  mooted. 
<lemobilisation  was  not  eom])lete.  and  when  the  matter  was  considen'd 
early  in  th'>  ])rescnt  year  it  was  decided  to  wait  till  after  all  those 
interested  had  returned  from  their  holidays.  The  Boanl  sympathised 
deei)ly  with  the  ivlatives  of  those  who  had  fallen  and  with  those  who  had 
l)een  wounded  or  suffered  in  health  by  the  troubles  and  tribulations  of 
the  (iivat  War. 

An  excellent  concert  was  provided,  the  perfonners  including  tlie 
Vale  Tiane  Orchestra  and  many  vocalists.  A  tempting  array  of 
refreshments,  solid  and  liciuid.  was  also  available. 


Gatalo^nes,  Price  Lists,  &c. 

A  leaflet  issued  by  the  "  Z  "  Electric  Lamp  &  Supjilies  Company,  Ltd., 
Standen-road,  Southfields,  S.W.19,  gives  a  description  of  the  ■"  Electeo- 
Lux  "  Suction  Cleaner  which  is  claimed  to  be  exceedingly  novel  but 
simple  in  design  and  efficient  in  service.  The  motors  are  suitable  for 
d.c.  or  a.c.  circuits  (40-60  jjeriods)  from  50  to  250  volts. 

Messrs.  Thos.  Firth  &  Sons,  Ltd.,  Sheffield,  have  issued  a  revised 
edition  of  their  Handbook  on  Carbon  and  Alloy  Steels.  The  firm 
have  an  excellent  reputation  as  manufacturers  of  high  class  steels, 
and  those  interested  will  find  much  useful  information  about  their 
products  in  the  new  edition  which  is  arranged  in  such  a  way  as  to  permit 
of  easy  reference.  There  are  notes  on  mechanical  testingj^  case-harden- 
ing, steels  for  special  purposes,  useful  tables,  &c. 

The  recent  trade  literature  of  the  General  Electric  Company 
Ltd.,  include  a  new  Osram  folder  bearing  on  the  front  the  popular 
"  Hombill  "  design,  and  a  four  page  leaflet  deaUngwith  the  "  Geeko  " 
accumulators  for  ignition,  lighting  and  starting  purposes  on  motor  cars, 
launches,  stationarj-  engines,  &c.  Particulars  of  the  principal  features 
and  advantages  of  these  accumulators  are  given  and  it  is  stated  that  the 
capacities  stated  for  each  size  are  "  actual  "  and  not  based  on  ignition 
discharge. 

A  numberjof  descriptive  pamphlets' recently  is.sued  in}  a  standard 
binder  by  Marconi's  Wireless  Telegraph  Companj',  Ltd.,  give  a  verj'  good 
idea  of  the  activities  of  the  Company  in  the  Development  of  Wireless 
Apparatus.  Since  the  Armistice  the  Company  have  prepared  65  of 
these  pamphlets  describing  their  post-war  productions,  and  it  has  already 
been  found  necessary  to  revise  18  of  them  owing  to  the  continual  improve- 
ments in  designs.  This  is  a  good  index  of  the  progressive  character  of 
the  Company's  operations  and  activities.  We  hope  to  refer  more  fully 
to  some  of  these^pamphlets  in  an  earty  issue. 

Engineers  concerned  with  steam-raising  plant,  as  well  as  steam  users 
generally,  will  be  interested  in  the  new  catalogue  of  Messrs.  Holdswobth 
&  Sons,  Ltd.,  Bradford.  The  publication  gives  particulars,  technical 
data,  the  results  of  tests,  &c.,  relating  to  the  Lancashire,  Yorkshire, 
Cornish  and  other  boilers,  as  well  as  the  other  products  of  the  firm.  It 
is  about  13  years  since  the  Yorkshire  boiler  was  introduced,  and  the 
results  seem  to  have  justified  the  optimistic  exi)ectations  then  formed. 
The  details  of  evaporation  of  Lancashire  and  Yorkshire  boilers  working 
under  identical  conditions  are  given,  and  the  results  are  greatly  in 
favour  of  the  latter.  The  catalogue  also  contains  useful  notes  on 
feed-heating,  economisers,  &c. 

The  Benjamin  Electric,  Ltd.,  of  Tottenham,  have  issued  interim 
list  No.  515,  which  supersedes  their  section  lists  Nos.  509  and  511. 
It  is  now  being  generally  recognised  that  correct  lighting  in  factories, 
workshops  and  offices  is  essential  in  the  interests  of  industrial  efficiency 
and  economy,  and  the  Benjamin  Company  have  a  long  experience  in  the 
design  and  manufacture  of  all  kinds  of  illumination  fittings  and  accesso- 
ries. The  new  list  gives  particulars  and  prices  of  the  Benjamin  Indus- 
trial Lighting  Fittings  and  Specialities,  and  a  great  variety  of 
fittings,  including  several  new  designs,  are  fisted  and^lescribed.  These 
include  a  numb?r  of  reflector  fittings  for  both  indoor  and  outdoor  use, 
steel  reflectors,  outside  lanterns,  semi-indirect,  indirect  and  shop- 
window  fittings  and  many  other  specialities.  The  list  prices  include 
all  advances  in  prices  to  date,  except  the  laat  advance  made  on 
Februaiy  24th  last. 

Business  Items,  &c.-Ji  ] 

We  learn  that  the  British-Thomson-Houston  Company  are  about 
to  establish  lamp  workb  at  Chesterfield,  and  have  jiurchased  a  «ite  of 
about  13  acres  in  extent  from  the  Corporation. 

Mr.  W.  E.  Highfield  has  resigned  his  position  with  the  English  Electric 
Company,  Ltd.,  to  enter  into  partnersliip  with  his  brother,  Mr.  J.  S. 
Highfield,  consulting  engineer,  at  36,  Victoria-street,  Westmmster, 
S.W.  1. 

In  reference  to  the  Apex  ironclad  switchgear,  referred  to  in  our  last 
issue,  we  ought  to  have  stated  that  this  switchgear  is  being  manufac- 
turtnl  in  Li/ndon,  .and  the  sole  selling  rights  are  vested  in  the  Sun  Elec- 
trical Company,  the  Foster  Engineering  Company.  Drake  &  Gorham 
Wiiolesale,  Ltd.,  and  Downs  &  Davies.  _^ 

We  art>  informed  by  Messi-s.  EscHKK,  Wyss  &  Company  mat  as  from 
Nov.  1  their  olliees  will  be  at  20,  Gmsvenor-gardens.  London,  S.W.  1, 
instead  of  at  109,  Victoria-stivet.  when>  they  iiave  been  established 
since  1909.  The  teleplione  number  of  tiie  new  otliee  is  ^"ictona  9120, 
and  the  telegraphic  address  Eswysco.  Sowest  London. 

Tlie  "  Z  "  Electric  Lamp  &  Supplies  Company.  Ltd..  has  lx»en  formed 
to  carry  on  tlu"  sale  of  "  Z  "  vacuum  an<l  gasfilleil  lamps  and  electrical 
appliances,  inehuling  "  Elcetrolux  "  suction  cleaners,  on  similar  lines 
to  that  hitherto  carried  on  by  the  "  Z  "  Electric  Lamp  Manufacturing 
Company  (in  liquidation),  and  by  arrangement  with  the  liquidator  the 
new  Company  is  trading  from  tlie  factory  at  Southfields  until  such  time 
as  its  l^ndon  offices  and  showrooms  at  73,  Newman-streot,  W.l.  are 
ivady  for  occupation.  Arrangements  have  been  made  by  wliich  the 
comjiany  will  act  as  sole  selling  agents forthe  sjile  of  the  oUl  Company's 
linisiied  Iaini)s  and  accessories.  Tlie  active  management  will  Ik^  in  the 
hands  of  the  old  officials  and  as  the  Birmingham,  Bristol  and  Dublin 
dcjKtts  will  be  nMained,  there  will  be  a  continuity  of  business.  New 
depots  in  other  territories  will  be  opened  as  opportunity  offers. 
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Tenders  Invited  and  Accepted 

TuRToN  Urban  Council  require  tenders  by  Nov.  10  for  overhead  lines 
and  underground  cables.  Specification  from  the  Electrical  Superinten- 
dent, Bromley  Cross,  near  Bolton. 

(Jlasgow  Corporation  require  tenders  by  Nov,  12  for  electric  wiring 
ill  connection  with  the  Greenhcad  Housing  Scheme.  Forms  of  tender 
from  the  Electrical  Engineer,  75,  Waterloo-street,  Glasgow. 

Falkirk  Parish  Council  require  tenders  by  Nov.  13  for  six  months' 
supjily  of  electric  lamps,  &c.,  to  the  Blinkbonny  Home.  Forms  of 
tender  from  the  Governor,  Blinkbonny  Home,  Falkirk. 

The  Sligo,  Leitrim  and  Northern  Counties  Railway  Company 
require  tenders  by  Dec.  I  for  12  months'  supply  of  telegraph  materials, 
ca.stings,  oils,  &c.     Forms  of  tender  from  the  Secretary,  Enniskillen. 

EccLESALL  BiERLOW  Guardians  require  tenders  by  November  10th 
for  the  electric  lighting  of  hospital  and  infirmary  blocks.  Particulars 
from  the  Clerk,  Union  Oflices,  The  Edge,  Sheffield. 

The  Great  Northern  Railway  Company  (Ireland)  require  tenders 
by  Nov.  16  for  12  months'  supply  of  stores,  including  electrical  fittings, 
lamps,  &c.,  electric  cable  and  wire,  metals,  rubber  goods,  oils,  &c.  Forms 
from  the  Secretary,  Araicns-street  Station,  Dublin. 

Amongst  the  requirements  of  the  Alberta  Government  Telephone 
Dept.  during  1921  will  include  copper  clad  wire,  iron  wire,  staples 
insulators,  bolts,  screws.  &c.  Specifications  can  be  seen  at  the  Dept, 
of  Overseas  Trade,  Westminster,  S.W.I.  i 

Manchester  Electricity  Committee  invito  tenders  by  November  22nd 
for  supply  and  erection  of  motor-generators,  battery  boosters,  switch- 
gear,  &c.,  at  Barton  power  station.  Specifications  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

Bradford  Tramways  Committee  require  tenders  by  Nov.  20  for  one 
year's  supply  of  stores,  including  lamp  fittings,  insulating  material, 
controller  contacts,  rubber,  vulcanite  fibre,  &c.  Conditions  of  tender 
from  the  General  Manager,  Hall  Jngs,  Bradford. 

The  Victorian  Railway  CoMjnssiONERS  require  tenders  by  Jan.  19 
for  the  supply  and  erection  or,  alternatively,  the  supply  and  delivery  only 
of  an  electric  furnace  for  their  Newport  workshops  (contract  33,419). 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  Westminster,  S.W. 

The  Deputy  Postmaster-General,  Melbourne,  will  receive  tenders  until 
3  p.m.  Nov.  23,  for  the  supply  of  telephones  and  telephone  and  switch- 
board parts  (Contract  No.  1650)  for  the  Australian  Commonwealth 
Postmaster-General's  Department.  Specifications  from  the  High 
Commissioner,  Australia  House,  Strand,  London,  W.C  2. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  the 
following  telegraph  and  telephone  material  to  the  Australian  Common- 
wealth Postmaster-General's  Departments :  New  South  Wales  : 
Telegraph  and  telephone  instruments  and  switchboard  parts,  schedule 
753  (Nov,  25)  Queensland  :  Protectors,  schedule  505  (Nov.  30) ;  iron 
poles,  schedule  506  (Nov.  24)  ;  and  protected  cable  terminals  and  cable 
distributing  boxes,  schedule  507  (Nov.  24).  Western  Australia  of 
telegraph  and  telephone  instruments  and  parts, Schedule  689.  (Dec.  8.) 
T"n  iers  form^  from  the  High  Commissioner  for  Australia,  406.  Australia 
hou?p,  Sfrand,  W  C.2. 


Patent    Record. 


Hythe  Council  have  accepted  the  tender  of  J.  Pain  &  Company  for 
wiring  the  Municipal  houses  at  38s.  6d.  per  point. 

Launceston  (Tasmania)  Council  has  accepted  the  tender  of  the 
Australian  General  Electric  Company  for  a  1,000  k.v.a.  water  turbine 
driven  set. 

Blackpool  Electricity  Committee  have  accpted  the  tender  of  British 
Niclausse  Boiler  Company  for  the  supply  and  erection  of  two  boilers, 
subject  to  the  Electricity  Commissioners  approving  a  loan  of  £42,500. 

Nuneaton  Council  has  accepted  the  tender  of  the  General  Electric 
Company  for  the  supply  and  erection  of  h.t.  and  l.t.  switchgear  at 
£4,161.  There  were  12  tenders  varying  in  amount  from  that  of  the 
accepted  to  £6,412. 

Tenders  were  recently  received  for  the  electric  lighting  of  the 
Eastville  Institution,  Bristol,  and  efforts  were  made  to  pass  over  the 
lowest  tender,  that  of  the  Imperial  Electrical  Co.  (at  £1,619),  in  favour 
of  a  tender  by  the  Bristol  Electricity  Department  (of  £2,114).  The 
usual  reason  was  alleged,  viz.,  that  they  would  be  spending  the  money 
in  Bristol,  and  it  would  benefit  the  people  and  shopkeepers.  It  was 
stated  that  30  tenders  were  received,  the  average  being  £2,311.  The 
amendment  in  favour  of  Bristol  Corporation  was,  however,  defeated  bv 
24  votes  to  13. 

The  following  tenders  have  been  accepted  by  Manchester  Corpora- 
tion :  Electricity  Committee — Chamberlain  &  Hookham,  Ferranti  Ltd., 
Aron  Electricity  Meter,  Ltd.,  and  IVIetropolitan-Vickers  Electrical  Com- 
pany, meters ;  Ferranti  Ltd.,  current  and  potential  transformers ; 
Venncr  Time  Switches,  Ltd.,  time  switches  ;  Veritys  Ltd.,  A.  ReyroUe 
&  Company  and  Compression  Starter  «fc  Switchgear  Companv,  motor 
starters  ;  Geo.  Ellison,  a.c.  star-delta  switches  ;  Veritys  Ltd.^  English 
Electric  Company,  Metropolitan-Vickers  Electrical  Company  and 
British  Thomson-Houston  Company,  motors  ;  Babcock  &  Wilcox,' 7o-ton 
and  15-ton  cranes  (including  E.C.C.  motors,  Allen  West  controllers  and 
switchgear  and  Ellison  electric  brakes).  Housing  Covimiitee — J.  Arm- 
strong &  Company,  wiring  houses  in  Mount-road  Estate.  Rivers  Cotn- 
miUee — Electric  Construction  Companv,  motors  and  accessories  ;  Walter 
Scott,  Ltd.,  steel  tramrails  ;  Titan  Trackwork  Company,  Hadfields,  Ltd., 
and  Edgar  Allen  &  Company,  special  trackwork. 


SPECIFICATIONS  PUBLISHED 

The  /oHouimg  abstract  from  so.-we  of  thr  specificaiionz  recently  published  kwje  betn 
specially  compiled  by  Mass's.  Mjwburn,  Ellis  it  Co.,  Cr.artered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  diners  from  the  date  on  which  the  a: pUcalion  was 
lodged  at  the  Patent  Office  the  to'mer  is  given  in  bracl^ets  after  the  title. 

1914  Specifications. 
ll.ObJ  Soc.  Anon.  DBS  Automobiles  ET  Cycles  Peugect.    Dynamo-t'ectric  machines. 
(6;5yi3.)    (Addition  to  7,840,13.) 

1919  Specifications. 
150,008  CoMPARRi  Wireless  Control  Syndicate  &  Cgupare. — Wireless  telegraphy  cr 

other  wireless  control  systems.    (7,3/19.) 
150,025  Creed  &  Ck).  &  Mclennan.     Electrical  receiving  apparatus  for  amplifying  and 

recording  weak  electric  current  impulses.    (14/5/19.) 
150,037  Round.    Wireless  tele|Taph  and  telephone  transmission.    (2\!5:V-' 
Relates  to  valves  and  other  interrupting  devices  used  in  wireless  •• 
telephone  transmission,  and  consists  in  applying  to  the  grid  of  a  va 
voltage  of  a  "square"  form  and  arranging  for  the  absorption  or  :&!<!:  ^ 
energy  developed  in  the  higher  harmonics. 

150.045  Fellows.    Magnetos.    (23,5  19.) 

150.046  Leflon  &  Humbert.    Electric  igniters  for  lighting  burners,  cigars,  pip«s  ?r.d 
the  like.    (23/5/19.) 

150,060.     KiLBURN.    (Ford  Instrument  (x).)    Electric  step-by  step  signalling  apparatus. 

(26/5/19.) 
150,063  CowPER-(iowLES.    process  for  the  continuous  production  of  copper  wire  by 

electrolytical  methods.    (26/5' 19.) 
150,072  Automatic  Telephone  Mfg.  Co.    (Automatic  Electric  (^.)    Etectrical  :rr.p-'.ae 

Controlling  devices.    (27,5/19.) 
150,096  Winn.    Electric  condensers.    (6/6,19.) 

150.108  Brecknell,  Munro  &  .Rogers  &  Willis.    Trolley  heads  for  overhead  wire 
systems  of  electric  traction.    (13/6/19.) 

150.109  Myers.     Electric  switches.    (13'6'19.) 

150,111  Tucker  &  Co.  &  Tucker.     Electric  switches.    (16  6  19.) 

150,120  British    Insulated  &Helsby  Cables,  Ltd.,  &Astley.    Electricity  collectcrs, 

(20/6 '19.) 
150,128  Breeze  &  West  &  Co.     Electric  contact  or  switches.    (23,6  19.) 
150,165  B.T.-H.  Co.  &  Young.     Magneto-electric  machnes.    (8,8/19.) 
132,240  Scintilla.     Bearing-end  plates  for  the  ignition   apparatus  of  intemal-cotn- 

bustion  engines.    (3/9/18.) 

150.170  Railing,  Saunders  &  Collings.     Locking  device  for  electric  and  gas  fttirgs. 
(22/8/19.) 

150.171  Gardiner  &  Duggan.     Electric  storage  batteries.    (26 '8/19.) 
131,908  Arioli  etCie.     Magnetos.    (29,8/18.) 

150,195  Hands,  Robinson  &  Hands  Electrical  (Company.    Holders  for  electic  larr.ps. 
(28/10/18.) 

150,204  Imray.    (Eisemann  Magneto  (Corporation.)    (Combined  magneto  and  dynar-.c- 
electric  machine.     (15'11/19.) 

150,214  Pestalozza.     Electrolytic  apparatus  for  the  direct  production  of  hypochlorites. 
(19/12/19.) 

138,081  Bosch    Akt.-Ges.    Magnetos    for    igniting   in    internal-combustion    engines. 
(21/11/18.) 

141,328  American    Bosch    Magneto    (Corporation.    Magneto-electric   ignition-appa- 
ratus for  internal-combustion  engines.    (8'4;19.) 

138,639  Deutsche  GascluhictAsk-Ges.  (in  liquidation).  Method  of  evacuating  the  bu'.bs 

of  electric  incandescent  lamps  and  other  glass  vessels.    (18,5,18.)       Addition 

to  101,621.) 

Consists  in  heating  the  ends  of  the  nipples  so  highly  that  the  glass  of  the  nipp-es 

runs,  whereupon  the  nipples  are  removed  from  the  heating  zone  after  the  exhaustir.g 

operation.    A  very  reliable  closure  of  the  lamps  is  obtained  with  the  formarion  cf  a 

rounded  pipe  not  easily  damaged. 

150,231  Siemens  Bros.  Dynamo  Works  &  Be LroN.    FVotective  arrangements  for  alter- 
nating-current electric  circuits.    (9/2/20.) 

139,822  Siemens  Schuckertwerke  Ges.    Meters  used  in  connection  v/ith  the  batteries 
of  electrically-driven  submarines.    (5/12/14.) 

141,682  Fabrik  Elektr.  Apparate  F.  Sauter.    Electric  time  switches.  (15,'4. 19.) 

140,769  BiLLiEUX.     High-frequency  alternator.     (22/11// 17.) 

150,254  Anderson  &  BucKNALL.    Combined  electric  switch  and  terminal.  (30  4  20.) 

146,941  Metropolitan-Vickers  Electrical  (Company.    Electrical  fuses  of  the  cart- 
ridge tyoe.    (5/7/19.) 

145,784  Sachs.     Electric  switches.     (13/3'10.) 


13,154 
13.159 
13.160 
13.166 
13.171 
13.182 

13,194 

13,216 
13.217 
13.240 

13.245 
13,257 
13,262 
13.272 
13.275 
13.277. 
13281 
13,300 

13.327 
13,352 
13.359 
14,340 


APPLICATIONS  FOR  PATENTS. 

May  12,  1920. 
Siemens  &  Hals^^e  A.G.    Telegraphic  transmitter.    (28/2/19.  Ormanv.^ 
Ramsf.y.     Electric  generators  and  motors. 
Wrig:;t.     Radiogonometers  ior  wireless  direction  finding.  &c. 
Bentley  &  Scott.     Electric  cranes,  hoists,  &c. 
Larsen.    Time-control  switches. 
Man  SELL.    Switches. 

May  13.  1920. 
Automatic  Telephone   Mfg.  (Co.,   Harrison   &  Smith.    Telegraph  rr:r.-:r.g 

systems. 
Hall.    Switches. 

Creser.     Short-circuiting  electrical  de\v.;s. 
Hess  &  Kirschner.     Electro-plaring  by  electrolysis  thermic  means,    ilO  1C'17, 

Austria.) 
Ai.lpright.     Electiic  burglar  alarm. 
Bergery.     Incandescent  lamps. 
Fuller.     Galvanic  batteries. 
(CowPER-COLES.     Electro-deposition  of  metals. 
Soc  Induotrielle  pesTkiephones.    Self-induci ion  coils. 
13,278. 13  279  &  13.280  Francis,  Watkinson  ^Quinnbll. 
Hughes.     Receiving  apparatus  'or  wireless  telegraphy. 
Wilson.    Thei  mo-electric  apparatus. 

May  14.  1920. 
Hansa-Lloyd  Werkb.     Electric  motor  vehicles.    (8.7/19.  Ormany 
Western  Electric  Co.    Thermionic  devices.    (1/11/16.  U.S.) 
Murray  &  Shotthr.     Switches.    (14/5/19,  U.S.) 
Romer.    Wireless  telegraph  and  telephone  circuits. 


(22/5/19.  France.) 
Resistance  switches 


May  15.  1920. 
13.410  Veritys  &  Thorpe.    Electric  lanterns.  &c 

13.417  Baker  &  Parsons.    Switches. 

13.418  Bentley.     Portabl"  electric  lamps. 

13.428  Campbell.     Electric  heater  for  perforating.  4c..  devices. 

13.437  B.T.-H.  Co.    (G.E.  Co.)     Switches. 

13.438  Pirelli  General  Cable  Works  &  Bevis.    Multiple  electric  cables 

May  17,  1920. 
13.487  Ross.     Electric  distributing  systems. 

13.490  Mann.     Variable  resistances. 

13.491  Garrard.  Wilson  &  Solomon.    Motor-controlling  switchgear. 
13.516  Uren.     Fuses. 

13,518  Reykolle  &  (Co.  &  Lebson.    Switches.  &c. 

13,538  Western  Electric  Co.    Thermionic  devices.    (1.11/16,  U.S.) 

13,572  Chile  Exploration  (Co.    Electrodes.    i21  1  20.  U.S.) 

13,587  Gordelibn.     Amplifying  sounds  of  telephone  recf ivers  or  transmittets 

13,602  Haeicht.    Storage  and  supply  of  electrical  energy. . 
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Companies'  Reports,  &c. 

The  directors  of  Doultox  &  Company,  Ltd.,  have  declared  a  dividend 
of  5  per  cent,  on  the  preference  shares  for  the  year  1919. 

An  interim  dividend  of  8  per  cent,  per  annum  has  been  declared  by 
the  Brisbane  Electbic  Tram\vay.s  Investment  Company,  Ltd.,  for 
the  past  half-year. 

The  directors  of  the  Calcutta  Electric  Supply  Corporation,  Ltd., 
have  declared  an  interim  dividend  of  8  jier  cent,  per  annum  (4s.  per 
share)  on  the  ordinarj'  shares  for  the  ha  f-year. 

The  following  companies  will  be  struck  off  the  Register  of  Joint  Stock 
Companies  unless  cause  to  the  contrary  is  shown  before  Jan.  12  :  Coke 
Ovens  &  By-Products  Company,  Hemming  Conduit  Grip,  Llanelly 
Motor  &  Electrical  Engineering  Company. 

The  past  year's  profit  of  the  North  Melbourne  Electric  Tramways 
&  Lighting  Company,  Ltd.,  was  £11,288,  of  which  £8,350  has  been 
absorbed  in  payment  of  debenture  interest,  and  the  balance  of  £2,878 
transferred  to  reserve  for  renewals  and  upkeep. 

The  trading  profit  of  Herbert  Morris,  Ltd.,  for  the  past  year  was 
£121,266,  and  a  final  dividend  of  6J  per  cent,  will  be  paid  on  the  ordinary' 
shares,  making  10  ]jer  cent,  for  the  year.  The  profits  have  not  materially 
altered,  but  the  directors  find  that  the  sum  of  money  required  for  carry- 
ing adequate  stocks  and  for  financing  work  in  progress  is  greatly  in 
excess  of  previous  figures,  due  to  increased  cost  of  materials  and  labour. 

The  report  of  the  Montevideo  Telephone  Co.,  Ltd.,  for  the  year 
ended  July  31,  1920,  states  that,  after  i^roviding  for  aU  charges  in 
Montevideo  and  London  and  making  provision  for  income  tax,  excess- 
]irofits  duty  and  coi-poration  profits  tax,  the  net  profit  is  £40,179.  The 
interim  dividend  paid  in  May  absorbed  £6,514,  leaving  £33,666,  to 
which  is  added  £8,963  brought  forward,  making  available  £42,629. 
After  transferrng  £20,000  to  reserve,  the  directors  recommend  a  final 
dividend  of  5  per  cent.,  making  8  per  cent,  for  the  year,  tax  free,  leaving 
£11.772  to  be  carried  forward. 


Forty  Years  A^o. 

(The  Electrician,  November  6,  1880.) 

The  Government  and  the  Telephones.  The  trial  between  these 
litigants  will  probably  be  heard  on  Nov.  22.  We  have  from  time  to 
time  expressed  our  opinion  that,  whatever  is  the  result  of  the  trial,  the 
Government  having  the  "  telegraphs,"  ought  to  have  the  control  of 
the  telephonic  communication. 

Consolation  for  the  Gas  Companies.— Messrs.  Crossley  Brothers 
have  constructed  no  fewer  than  1,250  gas  engines,  probably  even  many 
more,  as  that  number  is  said  to  be  actually  in  use  in  England  alone. 
The  gas  companies  themselves  are  employing  them.  This  is  the  begin- 
ning of  a  wiser  policy  it  may  be  hoped. 

London  Institution. — ^Among  the  numerous  lectures  to  be  given  in 
this  institution  during  the  winter  session,  we  notice  two  devoted  to 
electrical  subjects — viz.,  on  Dec.  16,  at  seven.  Dr.  Oliver  J.  Lodge,  dis- 
cusses "  The  Relation  between  Electricity  and  Light."  and  on  Jan.  20, 
1881,  at  seven.  Prof.  W.  E.  Ayrton  is  to  discourse  on  "  The  Production  of 
Electricity." 

The  "  Philosophical  Magazine." — The  current  number  of  tiiis 
magazine  contains  Papers  "  On  the  New  Action  of  Magnetism  on  a 
Permanent  Electric  Current,"  by  E.  H.  Hall ;  "  On  Magneto -Electric 
Induction,"  by  Frederick  Guthrie  and  C.  V.  Boys  ;  "  On  the  Thermic 
and  Optic  Behaviour  of  Gases  under  the  Influence  of  the  Electric  Dis- 
charge," by  H  Wiedmann  ;  also  several  notes  on  electrical  subjects. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics."—"  The  Institute  of  Transport  "  ;  "  Night  Flying," 
hv  Major  (Jecil  Baker,  D.F.C.,  A.F.C.  ;  and  "  Screw  Propellers,"  by 
M.  A.  S.  Riach,  F.Ae.S.,  A.I.N.A. 

"  The  Cabinet  Maker." — "  Pattern  and  Scale  as  applied  to  Furnish- 
ings "  ;  "  Moulded  Detail  as  Decoration  for  Furniture  "  ;  and  "  Master 
Gilders'  Annual  Dinner." 

"Tile  Chemical  Age." — "Profiteering  in  Soda:  Heavy  Fines  '  : 
"  Emil  Fischer  Memorial  Lecture,"  by  Dr.  M.  O.  Forester;  Annual 
Meeting  of  the  British  Association  of  Chemists. 

"  Karm  and  Home." — "  This  Week's  War  on  Rats "  (special) ; 
"  Rearing  and  Feeding  Calves  "  ;    and  "  Tiie  Chase  Tractor  described." 

"The  FruK-Grower"  (Exhibition  Number). — "Fruit  Commerc-al 
Shows"  (illustrated);  "A  National  Label"  (exclusive);  and  "Dis- 
tributive Ti'iide  Moards  Order." 

"  Gardening  Illustrated."  "  Karly  Tulips  in  Pots  "  ;  "  Silver-leaf 
in  Fruit  Trees  "  ;   and  "  The  Pampas  Grass  "  (illustrated). 

"  The  Gas  World." — "  (Tas  Coke  in  Steam  Raising  "  :  "  Motor  Spirit 
from  Natural  Gas  "  ;   and  "  Gas  Furnaces  in  Industrv." 

"  Hardwaiv  Trade  Journal."-  -"  Siini)lt>  Display  Designs  made  of 
Wire";  "  l"'urther  Examples  of  Industr-il  Heating";  and  "The 
Princi])les  Involved  in  Case  Harilening."' 

"  Ways  and  Mf^ans."^ — "  Co-Partn(>rsliip  in  the  Transport  Industry  "  ; 
l)V  Sir  Georges  (Jibb  ;  "  Axistralian  Notes,"  by  "Watchman";  and 
"  I'riestman  in  a  Printing  Works."  by  H.  Coo])iT. 


Arrangements  for  the  Week. 

FRIJAY.   November  5th  (today). 

Newcomen  Society. 
5.30  p.m.     At  the  Patent  Office  Library-,  Southampton-buildings, 
Chancery-lane,  London,  W.C.     Paper  on  "  The  Literature  of 
Historical  Engineering,"  by  Mr.  E.  W.  Hulme. 
Institution  of  Mechanical  Engineers. 

6  p.m.     At    Storey's    Gate,     London,     S.W.     Thomas    Hawksley 

Lecture  on  "  Limit  Gauging,"  by  Sir  Richard  T.  Glazebrook, 
K.C.B.,  F.R.S. 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  Westminster,  London,  S.W.     Lecturette 
on  "  Some  Further  Locomotive  Historj-,"  by  Mr.  E.  Hooi)er. 
MONDAY,  November  8th. 

Institution  of  Post  Office  Electrical  Engineers. 
5.30  p.m.     At   the   Royal   Society   of   Arts,   John-street,    London, 
W.C.     Paper  on  "  Influence  of  Traffic  on  Automatic  Exchange 
Designs,"  by  Mr.  G.  F.  O'Dell. 
Institution   of  Electrical  Engineers. — Western  Centre. 

7  p.m.     At   the    Merchant   Venturers'    Technical   CoUege,    Bristol, 

Inaugural  Address  by  Mr.  A.  T.  Newman. 
Institution   of   Electrical   Engineers. — North-Eastern   Centre. 
7.15  p.m.     At  Armstrong  College,  Newcastle-on-TjTie.     Inaugural 

Address  by  Mr.  J.  R.  Beard. 
TUESDAY,    November  911-. 
Institution   of  Electrical  Engineers. — North-Western  Centre. 

7  p.m.     At  the  Engineers'  Club,  Albert-square,  Manchester.  Address 

by  Mr.  Julius  Frith. 
Institution  op  Electrical  Engineers. — Scottish  Centre. 
7.30  p.m.     At  207,  Bath-street,  Glasgow.     Inaugural  address,  by 

Mr.  J.  E.  Sayers. 

Institute  of  Metals  (Scottish  Local  Section). 

8  p. m.     At    the    Institution    of    Engineers    and    Shipbuilders,    39, 

Elmbank  Crescent,  Glasgow.  Paper  on  "  Fuel,"  by  Mr.  J.  A.  C. 
Edmiston. 

SOCIETE   DES    InGENIEURS    CiVILS   DE   FrANCE. 

8.30  p.m.     At   the   Royal   Society   of   Arts,   John-street,   Adelphi, 
London,  W.C.2.     Paper  on  "  The  Destruction  of  the  Mining 
District  of  Northern  France,  and  the  Work  of  Reconstruction," 
by  Monsieur  Edouard  Gruner. 
WEDNESDAY,  November  10th. 

Paisley  Association  of  Electrical  Engineers. 
7.30  p.m.     At  the  Y.M.C.A.  Buildings,  Paisley.     Paper  on  "  Paisley 
Corporation  Electricity  Undertaking,"  by  Mr.  W.  B.  Smith. 
Institution  of  Automobile  Engineers. 
8  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 
London,  S.W.     Paper  on  "  Some  Notes  on  the  Report  of  the 
Steel  Research  Association,"  by  Mr.  J.  H.  S.  Dickenson. 
THURSDAY,  November  11th. 

Institution  of  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 

London,  S.W.     Inaugural  Address  bj-  Mr.  LI.  B.  Atkinson. 
FRIDAY,  November   12lh. 

Physical  Society  of  London. 
5  p.m.     At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.     Papers  to  be  read  on  "  lonisation  and  Excitation  of 
Radiation    by   Electron    Impact   in    Helium,"    by    Dr.    F.    S. 
Goucher ;      "  Fringe    Svstems    in    Uncompensated     Interfero- 
meters,"  by  Mr.   J.   Guild ;     "  The    I>ocation  of   Intcrfen-noe 
Fringes,"  by  Mr.  J.  Guild  ;    and  "  A  New  Relay  for  Mode- 
rately Heavy  Currents,"  by  Dr.  Guy  Barr. 
In-stitution     of    Electrical    Engineers. — Scottish     Centre — 
Students'  Section. 
7..30   p.m.     At   the   Roval   Technical   College,    Glasgow.     Oi)ening 
Address  by  Mr.   F."  H.   Whysall. 

Electro-Harmonic  Society. 
S  p.m.     At   (  annon-street  Hotel,   London,  E.C.     Concert  (Ladies' 
Night). 

Ji'NioR  Institution  ok   Engineers. 
S  j\>>>-     At  Caxton  Hall,  London.  S.W.     Lecturette  on  "  Hydraulic 
Sand  Packing  and  Colliery  Workings  in  Indi.i,"  by  Mr.    R   H. 
Squiri.;. 
SATURDAY.   November   13lh. 

ISIaNCHESTKK    ASSIKIATION    OF    ENGINEERS. 

7  p.m.     At  the  Memorial  Hall.. Ml>crt-squan\  Manchester.     Address 

on  "The  Education  Act  of  1918  as  it  AtTects  the  Engineering 
Industry,"  by  Mr.  S.  Hey  and  discussion  on  "  Liquid  Pressure 
of  Iron  in  Moulds,"  introduced  by  Mr.  A.  H.  Goodger. 


The    Editorial,    Advertisement   and   Publishing   Offices  of  "  Thb 

Electrician  "  are  at  8,  Bout^erte  Street,  London,  E.C.A.      Telegrams : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9S53  (4  lines). 

The  svbscription  to  "  The  Electricun"  is  £2.  12.  0.  per  annum 
inthe  United  Kingdom,  and  £.2.  14.  0.  per  annum  Abroad.  Advertise- 
tnenf  Rates  can  t)e  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  daU 
of  publication. 


THE  ELECTRICIAN 


>-r? 


THE  OLDEST  WEEKLY  ILLUSTRATED  JOURNAL  OF 


ELECTRICAL   ENGINEERING,   I^DrSTRY,    SCIENCE   AND    FINANCE 


KSTABLISHKD  1861. 


No.  2217.         [vo.^'Yxxkv.]      FRIDAY,  NOVEMBER  12,  1920. 


Price  One  Shilling. 

By  Post.  Is.  \d.        Abroad  Is.  2d. 


CONTENTS. 


Notes 

The  Control  of  Wiring 

Education  and  Tixhxkal  Socikt^es 

Electro-Magnetic  Heat  Treatment  of  Carbon  Steel.     By  Lancelot 

W.  Wild,  M.I.E.E.     Illus 

Mr.  John  Brodie  on  the  Future  of  iilectric  Tramways    

Mr.  Julius  Frith  on  Economies  in  the  Engine  Room  

Mr.  F.  Forrest  on  Modem  Svvitchgcar  and  Distribution 

Mr.  H.  Dickinson  on  Electricity  Supply    

Correspondence  

Mr.  H.  W.  Clothier  on  Ironclad  Switchgear 

The  Motor  Show,  1920 

Electric  Traction  in  the  Argentine 


557       Pacific  Cable  Board  Account.s .572 

560  Solving  the  Transport  Problem — A  New  Benn  Bros.  Journal    573 

561  The  Telephone  Service .574 

Institution  of  Electrical  Engineers — Increase  of  Subecription   .574 

562  Legal  Intelligence  .574 

564       Commercial  Topics 57.5 

,565       Electricity  Supply .575 

566  Personal  and  Appointments .577 

567  Tenders  Invited  and  Accepted     578 

568  Benn  Bros.  Journals- .579 

571       Notice  to  Readers  Abroad .5S0 

571  Arrangements  for  the  Week .580 

572  Prices  of  Metals,  &c 58O 


Notes. 

^ 

The  Institution  of  Electrical    Engineers 

The  Institution  of  Electrical  Engineers  is  distinguished  from 
certain  of  the  larger  mammals  in  that  it  hibernates  in  the 
summer  time.  From  May  until  November,  with  the  exception 
of  a  gathering  of  a  more  or  less  holiday  character,  its  members 
cease  from  their  deliberations  and  the  supply  of  those  out- 
pourings on  technical  and  allied  subjects  which  it  is  our 
pleasure  to  chronicle  in  these  columns  is  temporarily  cut  off. 
With  the  coming  of  autumn,  however,  a  certain  liveliness  is 
evident,  and  the  session  opens  with  a  procession  of  Presidential 
and  Chairmen's  Addresses,  the  first  named,  probably  on  the 
well-known  princi])le  of  kee])ing  the  best  things  to  the  end. 
being  usually  the  last  to  entertain  members.  This  outpouring 
of  experience  is  now  in  full  swing,  and,  with  the  deliverv  bv 
Mr.  Llewelyn  Atkinson  of  his  presidential  address  next 
week,  we  shall  reach  the  climax  of  personal  opinion  on  matters 
of  interest  to  electrical  engineers,  and  shall  be  at  liberty  to 
devote  attention  and  space  to  the  Papers  which  are  scheduled 
to  be  read  bv  various  authors. 


criterion,  set  an  example  to  speakers  in  pungency  and  direct- 
ness which  might  well  be  followed  at  the  more  formal  gatherings. 
It  is  not  yet  realised  by  many  speakers  that  it  is  not  sufficient 
to  have  something  to  say,  but  that  it  is  also  neces.sary  to  know 
how  to  sav  it. 


A   Desirable   Change  of  Policy. 

In  examining  the  programme  for  the  coming  session  we  arc 
glad  to  detect  a  change  of  policy  that  we  have  often  advocated. 
There  seems  to  be  a  tendency  to  reduce  the  number  of  Papers 
read  and  to  extend  the  number  of  meetings  entirely  devoted 
to  discussion.  We  hope  that  this  will  be  carried  further,  and  that 
it  will  soon  be  found  possible  to  have  "  discussion-meetings," 
on  the  lines  of  the  very  successful  one  on  "  Colloids  "  recentlv 
hold  by  the  Faraday  Society,  when  some  subject  of  general 
interest  can  be  adequately  dealt  with  by  allowing  as  many 
speakers  as  possible  to  express  their  opinions.  We  also  hope 
that  the  authors  of  the  Papers  that  are  to  be  read  will  assist 
in  this  method  of  brightening  the  gatherings  bv  exercising 
more  self-control  and  care  in  the  presentation  of  their  subject 
than  was  always  the  case  last  session.  A  voluminous  thesis 
IS  properly  accommodated  in  the  "  Journal."  What  is  wanted 
at  a  meeting  is  a  short  statement  presented  in  as  controversial 
a  manner  as  possible,  so  that  it  engenders  discussion.  The 
speakers  themselves  might  also  exercise  a  little  more  care  in 
preparing  and  presenting  their  remarks.  To  assist  those  who 
are  young  in  experience,  if  not  in  age,  the  informal  meetings 
were  established  and,  if  last    session's    proceedings  are  any 


*'  Power  for   Nothing  " 

In  this  issue  we  publish  accoimts  of  the  addresses  delivered 
by  Mr.  Julius  Frith  to  the  Xorth  Western  Centre,  by  Mr.  F. 
Forrest  to  the  South  Midland  Centre  and  by  Mr.  H.  Dickinson 
to  the  Liverpool  Sub-Centre  of  the  Institution  of  Electrical 
Engineers.  The  complaint  has  often  been  made  that  engineers 
are  now  devoting  less  and  less  time  to  engineering  and  more 
and  more  time  to  financial  and  labour  problems,  but  this 
tendency  is  not  directly  reflected  in  the  three  addresses 
mentioned,  though  doubtless  both  these  pressing  matters 
have  had  something  to  do  with  all  three  chairmen  taking  the 
general  subject  of  economies  in  power  generation  and  supply 
as  their  topic.  In  so  doing  they  show  a  pleasing  variety  of 
presentation.  For  Mr.  Frith  explores  the  possibilities  of  new 
sources  of  energy  and  returning  from  his  exploration  comes 
to  the  conclusion  that  in  this  country  at  any  rrte  combustion 
is  still  the  best  method  of  obtaining  what  he  wants  in  spite  of 
the  temptations  to  use  solar  and  even  lunar  energy.  More- 
over, he  propounds  the  important  corollary  that  our  present 
methods  of  using  coal  for  generating  steam  are  so  wasteful 
that  only  one  per  cent,  of  the  potential  energy  in  the  fuel 
is  usefully  employed.  This  figure  could,  however,  be  increased 
to  as  much  as  19.5  per  cent,  by  the  introduction  of  certain 
improvements  in  our  methods  of  "'mployment  and  a  similar 
figure  could  be  obtained  by  the  use  of  internal  combustion 
engines.  Like  us,  however.  Mr.  Frith  pins  his  faith  in  ultimate 
improvement  in  the  use  of  energy  on  some  compromise  such 
as  the  Still  engine  or  on  some  new  method  like  the  gas 
turbine.  But  we  go  further  than  Mr.  Frith.  For  we 
consider  that  this  is  but  another  case  for  that  mixture  of  the 
open  mind  and  iconoclasm  advocated  by  3Ir.  Llewelyn 
Atkinson  in  one  of  our  recent  issues  or,  in  other  words,  for  a 
closer  examination  of  entirely  fresh  means  of  carrying  out  old 
operations.  Some  exploration  of  this  kind  is  certainly  abun- 
dantly necessary,  if  we  are  to  realise  Mr.  Frith's  idea  of  power 
for  nothing — a  very  tempting  ideal. 

Domestic    Hot  Water. 

1\  some  ways,  like  a  lady's  letter,  the  matter  of  most  current 
importance  in  3Ir.  Frith's  address  is  to  be  found  at  the  end. 
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where  he  discusses  the  important  question  of  the  supply  of 
domestic  and  industrial  hot  water  as  a  by-product  of  central 
power  stations  on  the  lines  which  have  already  been  suggested 
by  Mr.  W.  M.  Selvey  and  tried  by  Mr.  S.  L.  PEARCEat 
Manchester.  The  weakness  of  such  an  arrangement  of  course 
lies  in  the  fact  that  the  demand  for  hot  water  may  be  greater 
than  the  supply,  or,  contrariwise,  the  supply  may  be  greater 
than  the  demand.  In  either  event  there  is  a  tendency  to  intro- 
duce methods  recalling  Lamb's  receipt  for  providing  roast  pi^, 
though  there  are  cases,  as  Mr.  Frith  shows,  where  hot  water 
can  be  economically  supplied  on  these  lines  at  a  reduced  rate  ; 
and  the  matter  is  therefore  worth  the  closest  consideration, 
especially  in  connection  with  the  use  of  domestic  electricity 
in  the  new  housing  schemes.  The  idea  is  we  believe,  being 
tried  at  the  Swanpool  Garden  City  and  if  successful  will  doubt- 
less receive  a  wide  adoption. 


Other  Outlets  for   Economy. 

Mr.  Forrest,  though  also  recognising  to  the  full  the  need 
for  greater  economies  in  power  generation,  favours  less  drastic 
methods  than  does  Mr.  Frith  to  obtain  his  end,  and  is, 
moreover,  a  little  pessimistic  in  that  he  places  the  upper  limit 
of  the  thermo-dynamic  efficiency  of  the  future  generating 
station  as  low  as  20  per  cent.  His  address  is,  however,  useful 
in  drawing  attention  to  the  fact  that  it  is  not  only  in  the  boiler- 
house  and  engine-room  that  economies  can  be  effected,  and 
that  there  is  much  to  be  gained  by  paying  attention  to  the 
switchgear  and  network  design,  a  point  also  mentioned  by 
Mr.  H.  W.  Clothier  in  his  address  to  the  Newcastle  Students' 
Section.  As  regards  the  former,  we  agree  with  Mr.  Forrest 
that  in  safety  and  simplicity  lies  our  best  hopes  for  the 
future,  but  we  are  sorry  to  see  that  he  still  clings  to  the  idea 
that  transmission  and  distribution  can  only  be  effected  by 
underground  means,  and  that  overhead  networks  must  always 
be  the  exception  rather  than  the  rule.  The  future  will  expose 
the  fallacy  of  this  statement,  though  this,  of  course,  is  no 
argument  against  striving  for  improvements  in  cable  design 
and  manufacture.  He  puts  in  a  word  for  the  mercury  vapour 
rectifier  as  suitable  apparatus  in  connection  with  domestic 
supply,  and  supports  Mr.  Wordingham  in  exposing  the 
relative  danger  of  using  alternating  current  in  the  household. 
And  whether  we  agree  with  his  conclusions  or  not,  the  address 
IS  worthy  of  study  as  reflecting  the  views  of  the  progressive 
station  engineer  upon  whom  we  have  largely  to  rely  in  future 
for  electrical  development. 

m 

The  Development  of  Electric  Supply. 

Mr.  Dickinson's  address  dealt  mainly  with  the  effect  of  the 
Electricity  (Supply)  Act  on  the  branch  of  the  industry  with 
which  he  is  connected.  He  j)ointed  out  the  want  of  logic 
displayed  by  some  of  the  opponents  of  the  measure,  in  that 
they  are  prepared  to  s])end  money  on  extensions  of  existing 
stations  (which  would  ultimately  have  to  be  bought  out),  and 
yet  who  grudge  the  expenditure  necessary  to  provide  a  unified 
scheme  of  control.  We  agree  that  in  this"matter  it  is  necessary 
to  look  well  ahead,  and  not  to  be  guided  by  ephemeral 
conditions.  He  also  dealt  with  the  subject  of  imi)roved 
efficiency  and  laid  stress  on  the  use  of  larger  generating  units, 
higher  steam  ])ressures  and  the  heating  of  the  condensate  by 
steam  abstracted  from  the  turbine.  Stations  running  at  500 lbs. 
steam  pressure  and  a  temperature  of  750°  F.  appear  probable 
in  the  near  future.  Dr.  Ferranti  is  credited  with  the 
anticipation  that  an  overall  conversion  efficiency  of  28  per 
cent,  may  be  realised- -a  result  that  is  not  so  remote  if  the 
large  generating  stations  mentioned  by  Mr.  Dickinson  fulfil 
expectations  by  attaining  24  per  cent.,  indisputably  a  great 
advance     on     efficiencies     attainable     a     few     vears     ago. 


Mr.  Dickinson  only  allotted  relatively  small  .space  to 
distribution  problems,  but  it  Ls  evident  he  agrees  with 
Mr.  Forrest  that  this  is  a  field  which  will  tax  the  resources 
and  enterprise  of  engineers  possibly  to  an  even  greater  extent 
than  generation,  and  we  endorse  his  recommendations  that  no 
time  is  to  be  lo.st  in  reviewing  present  methods  in  the  light  of 
future  experience. 

Tramways  and  Town   Planning-. 

The  attack  of  pessimism  which  has  lately  been  so  evident 
in  the  tramways  industry  has  received  a  check  from  an  un- 
expected quarter.  For  it  is  not  often  that  a  President  of  the 
Institution  of  Civil  Engineers  even  deals  with  such  a  subject, 
much  less  waxes  so  enthusiastic  about  tramways  as  Mr.  John 
Brodie  did  the  other  night  in  his  Inaugural  Address.  Those 
who  think  the  tramway  industry  is  moribund  may  take  fresh 
heart  from  his  remarks,  and,  having  done  so,  may  closely 
consider  how  far  it  is  possible  to  carry  Mr.  Brodie's  sugges- 
tions into  practice.  The  address  itself  dealt  mainly  with  the 
two  important  subjects  of  road  construction  and  town  planning, 
but  it  is  evident  that  closely  bound  up  with  these  must  go  a 
consideration  of  the  means  of  communication  that  must  be 
employed  to  bring  the  inhabitants  of  any  town  into  the  centre 
for  their  daily  work,  and  take  them  out  again  when  that  work 
is  done.  Speed  and  comfort,  but  especially  the  former,  are 
the  main  factors  in  the  question.  Under  both  these  headings 
the  suburban  electric  railway  has  the  advantage  over  the 
tramway  for  any  journey  over  12  miles;  for  it  is  able  to  reach 
that  distance  in  the  same  time  that  the  tramway  goes  four 
miles.  This,  combined  with  the  increased  love  of  country  life, 
gives  the  curious  result  of  providing  an  unhabited  belt 
between  the  business  and  the  residential  areas. 


"The  Tramway-Railway." 

To  make  use  of  this  area  Mr.  Brodie  calls  the  tramway  to 
his  aid.     He  proposes  first  to  build  wide  roads,  construct  on 
them  tramways  in  such  a  way  that  speeds  up  to  30  miles  can 
be  used, erect  stations  a  quarter  of  a  mile  apart,  and .  if  necessary, 
have  extra  tracks  to  enable  a  non-stop  service  to  be  worked 
at  busy  hours.     In  this  way  many  of  the  present  disabilities 
under  which  tramways  suffer  can  be  overcome  and  correspond-  . 
ing  benefits  will  be  conferred  upon  the  passenger.     But  one 
drawback  to  such  a  policy  is  that  the  difficulties  to  carrying 
it  out  are  so  very  evident.     For  such  roads  to  be  made,  and 
we  agree  the  need  for  them  is  pressing  and  the  advantages 
derivable  from  them  areat,  much  destruction  would  have  to 
])roceed  any  construction.    Again,  with  any  such  scheme  must 
go  improved  design  of  cars,  better  lighting  and  an  increased 
attention   by  tramway  engineers  to  engineering   matters  at 
a  time  when  they  are  fully  occupied  with  labour  and  Jvindred 
subjects.     Th^n  there  is  the  even  larger  bogey  of  finance. 
Still,  Mr.  Brodie's  ideal  may  well  be  the  tramway  industry's 
.salvation,  if  the  disadvantages  at  which  we  have  hinted  can 
be  overcome.     I'p  to  the  present  the  idea  is  a  dream,  and  not 
a  new  dream  at  that,  but  it  might  come  true.     It  is  a  way 
dreams  of  this  kind  sometimes  have. 


The   Work   of  the   Pacific   Cable   Board, 

The  accounts  of  the  Pacific  Cable  Board  for  the  year  ended 
•March  31  last  show  that  this  Government  undertaking  is  now 
on  a  definite  profit  earning  basis.  The  total  receipts  during 
the  year  amounted  to  £643.000.  or  £88.400  more  than  during 
the  preceding  year,  which  was  in  its  turn  a  record  one.  After 
l)aying  all  twponses  and  placing  £353.000  to  the  reserve  and 
renewals  fund,  there  was  a  balance  of  £97.129  to  meet  the 
interest  and  sinking  fund  on  the  £2,000,(X)0  advanced  by  the 
National  Debt  Commissioners  and  to  provide  for  the  reserN'C 
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and  renewal  fund  on  the  Sydney-Auckland  and  Doubtless 
Bay-Auckland  sections  of  the  cable,  leaving  a  balance  of 
£10,434  to  be  carried  forward.  The  Board  was  constituted  by  an 
Act  passed  in  1901,  and  at  first  there  was  a  large  but  decreasing 
deficit  every  year  until  the  outbreak  of  war.  Since  then  the 
receipts  have  greatly  increased  ;  the  previous  deficits  have 
been  wiped  out  and  a  reserve  fund  of  over  £750,000  has 
been  created.  The  improvement  between  1914  and  1918  was 
mainly  due  to  the  heavy  Government  traffic,  which  increased 
from  215,000  words  in  1913-14  to  3,501,300  in  1918-19.  Dur- 
ing the  present  year  there  was  a  drop  in  the  Government  work 
(to  2,219,240  words),  but  this  was  more  than  made  up  by  the 
increase  in  the  number  of  private  and  Press  messages.  The 
total  number  of  paying  words  transmitted  was  9,084,745 
compared  with  8,329,576  in  1918-19. 

A  Link  in  Imperial  Intercommunication. 

The  Board  has  improved  the  landline  facilities  in  Canada 
by  acquiring  an  alternative  route  between  Vancouver  City 
and  the  Bamfield  terminus  of  the  cable,  and  in  October,  1919, 
through  working  was  introduced  between  the  terminus  of  the 
Imperial  Cable  at  Halifax  and  Bamfield,  thus  avoiding  re- 
transmission at  Montreal  and  reducing  the  time  of  transit. 
The  landline  between  Melbourne  and  Sydney  is  to  be  equipped 
for  fast-speed  Wheatstone  working,  with  Creed  printing 
apparatus  at  the  Melbourne  end.  We  congratulate  the 
Board  on  its  year's  record,  and  we  hope  that  the  new  Imperial 
Cable,  about  which  there  seems  to  be  a  singular  dearth  of 
information,  will  be  able  to  show  equally  satisfactory  results. 
Government  departments  do  not  usually  shine  in  business, 
but  we  freely  admit  that  the  Pacific  Cable  Board  has  fully 
justified  its  existence  by  providing,  an  essential  link  in  Im- 
perial communication,  which  was  of  the  highest  value  during 
the  war.  It  is  imperative  that  the  whole  of  the  Empire  should 
have  a  good  and  uninterrupted  chain  of  communications  at  all 
times,  and  the  provision  of  this  is  assisted  by  the  new 
Imperial  Cable  and  the  Pacific  Cable  Board. 

♦ 

Electricity  Supply  Districts. 

Steady  progress  is  being  made  by  the  Electricity  Com- 
missioners in  their  task  of  dividing  up  the  country  into 
electricity  districts  and  already  ten  of  these  areas  have  been 
provisionally  determined.  In  all  cases  the  Commissioners 
have  decided  that  a  re-organisation  of  electricity  supply  is 
necessary,  and  local  inquiries  will  be  held  into  proposals  for 
improving  or.  extending  existing  methods  of  carrying  this 
out.  So  far,  however,  no  local  inquiry  has  been  held,  and 
the  work  of  constituting  Joint  Electricity  Authorities  is 
proving  more  troublesome  than  was  anticipated.  In  only 
one  case— the  West  of  England  area— has  the  draft  of  a 
Joint  Authority  been  prepared,  but  local  municipal  jealousy 
and  obstruction  emanating  from  the  neighbourhood  of  Bath 
have  proved  too  strong  to  admit  of  the  details  being  settled. 
In  some  other  cases  complications  have  arisen,  notably  in 
West  Yorkshire,  owing  to  a  clash  between  the  supply  com- 
panies' interests  and  the  municipal  undertakings,  and,  con- 
sequently, the  Commissioners  have  had  to  extend  the  time 
for  sending  in  schemes  and  representations  regarding  the 
necessary  re-organisation  of  electricity  supply.  We  notice 
that  in  the  two  areas  recently  determined,  viz.,  the  South 
Wales  and  East  Midlands  districts,  periods  of  five  and  six 
months  respectively  have  been  allowed  for  submitting  schemes. 
In  our  opinion  this  is  ample  time  to  enable  the  supply  authori- 
ties m  any  district  to  come  to  an  agreement  upon  the  general 
principles  which  should  govern  a  Joint  Authority,  and  it 
might  not  be  a  bad  thing  if  the  Commissioners  exercised  a 
little  gentle  pressure  upon  some  of  the  recalcitrant  councils 
and  companies  in  order  to  get  them  to  make  some  progress. 


The  Coal   Dispute. 

It  will  not  be  certain  for  .some  months  whether  the  settle 
ment  that  has  been  reached  in  the  coal  di.spute  is  to  be  peace 
or  only  an  armi.stice.  Much  mu.st  depend  on  the  composition 
of  the  national  and  district  committees  that  are  to  be  set 
up  to  preoare  a  scheme  for  wage  regulation,  and  more  upon 
the  spirit  in  which  these  bodies  set  about  this  imjxjrtant 
task.  The  position  is  one  of  .some  difficulty.  It  is  clear  from 
the  result  of  the  latest  ballot  that  a  majority  of  the  miners 
are  opposed  to  any  arrangement  that  makes  wages  dependent 
on  output.  Indeed,  the  opposition  to  this  course  may  well 
be  a  good  deal  stronger  than  the  figures  indicate,  considering 
that  those  voting  were  choosing  between  the  continuance  of 
an  unpopular  strike  and  the  acceptance  of  an  unpopular 
method  of  payment.  Apart  from  this,  however,  there  is  a 
large  and  vocal  element  on  the  miners'  side  who  do  not 
desire  peace  of  any  sort,  while  on  the  mine  owners'  side  there 
is  an  element  that  considers  a  permanent  settlement  can  only 
be  obtained  by  breaking  the  men's  organisations.  These 
two  elements  are  at  once  enemies  and  allies  ;  and  constitute 
a  real  danger  which  must  somehow  be  removed  before  really 
settled  conditions  are  possible.  We  hope,  therefore,  that  the 
output  committees  which  are  to  be  formed  at  once  to  co- 
operate in  the  discovery  of  some  means  of  increasing  output 
will  display  a  true  spirit  of  amity  in  their  deliberations  and 
work  hard  to  find  some  methods  whereby,  other  things  being 
equal,  a  miner's  wages  will  depend  more  than  an}'thing  else 
upon  his  own  personal  efforts.  These  are  the  lines  along 
which  we  feel  sure  a  real  solution  can  be  found  to  a  peace 
much  more  permanent  than  that  likely  to  have  been  pro- 
vided by  the  now  discredited  datum  line  or  by  any  other 
system  of  payment  based  solely  on  either  national  or  district 
output.  Conditions  in  individual  mines  vary  so  greatly 
that  this  is  the  only  fair  way,  and  it  would  have  the  further 
advantage  that  the  evils  of  over-centralisation  in  trade  matters, 
of  which  during  the  last  week  or  two  we  have  had  so  striking 
an  example,  would  be  very  greatly  mitigated.  '  Care,  clear- 
headedness, tact  and  a  desire  to  build  a  structure  of  peace 
on  sure  foundations  is  what  the  public  now  have  a  right  to 
expect  from  both  sides. 


Wanted— An   Industrial   Policy. 

It  is  not  going  too  far  to  say  that  any  engineering  or  adminis- 
trative problem  connected  with  the  electricity  supply  ind\x-^trv 
can  be  adequately-  dealt  with  by  those  now  employed  in  the 
industry.  We  might  indeed  go  further  and  state  that  the 
industry  is  particularly  well  off  in  those  who  work  for  it  in 
these  fields.  On  the  industrial  side,  however,  just  the  reverse 
is  the  case,  for  we  can  think  of  no  director,  engineer,  or  manager 
of  any  electricity  supply  company  who  has  been  responsible 
for  any  really  constructive  thought  in  the  way  that  men  like 
Sir  Egbert  Hadfield,  Lord  Weir,  Lort>  Leverhulme 
have  been  in  other  industries.  There  is  plenty  of  earnest 
journeyman  work,  and  it  would  be  very  \injust  to  belittle  the 
vast  amoimt  of  able  and  largely  voluntary  effort,  which  is 
being  done  on  the  employers'  side  of  the  Industrial  Councils. 
Nevertheless  true  leadership  in  economic  thought  as  applied 
to  the  great  reconstructive  problems  with  which  the  industry 
is  faced  to-day  is  absent.  This  is  mainly  due  to  lack  of 
appreciation  of  the  facts.  There  seems  to  be  a  prevalent  idea 
on  the  part  of  the  employer  that  to  preserve  the  present  status 
quo  in  industrial  conditions  (as  if  anyone  wants  to  do  that), 
all  that  is  necessary  is  to  sit  tight,  when  things  will  automatic- 
ally become  in  the  future  what  they  were  in  the  past.  Nothing 
could  be  further  from  the  truth.  Influences  are  at  work  in 
every  direction,  both  inside  and  outside  the  industry,  which  are 
steadily  changing  its  whole  industrial  basis. 
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Where  are  the  Men? 

The  fact  that  the  electric  supply  industry  is  industrially  so 
highly  organised  means  that  it  at  once  responds  throughout  to 
any  impressed  force.  It  is  therefore  probably  only  a  question 
of  time  before  the  organisation  of  the  industry  is  so  complete 
that  it  can  be  made  to  act  as  automatically  as  a  machine.  But 
the  question  is  in  whose  hands  should  the  handling  of  this  vast 
apparatus  be.  For  as  a  key  industry,  its  control  is  vital  to  the 
industrial  world  as  a  whole.  The  answer  is  obvious.  Tn  the 
joint  hands  of  the  employers  and  employed.  This  can  only 
be  achieved  through  the  Industrial  Councils,  where  such  dual 
influences  are  already  finely  balanced.  But  to  ensure  efficient 
control  the  Councils  must  themselves  be  powerful  bodies .  They 
must  acquire  a  position  of  authority,  and  this  is  where  the  need 
for  constructive  thought  comes  in.  The  present  Industrial 
Councils  of  the  industry  must  be  strengthened  and  consoli- 
dated. This  is  the  task  of  sage  statesmanship  and  of  considered 
policy.     Where  are  the  men  with  the  qualities  to  frame  such 

a  policy  ? 

m 

Commercial   English. 

The  need  for  expressing  one's  thoughts  in  simple  and  direct 
language  is  equally  important  for  engineers  and  for  those 
engaged  in  commercial  pursuits.  The  need  increases  when  the 
matter  to  be  dealt  with  is  complicated  and  simplicity  in 
expression  is  more  and  more  required  the  greater  the  con- 
fusion in  the  writer's  brain  in  order  that  he  may  '"  get 
over "  his  ideas  as  clearly  as  possible.  Doubtless  owing 
to  the  rush  in  which  we  now  live,  there  is  obvious  an 
involution  and  ambiguity  in  correspondence  and  writing 
of  all  kinds,  accompanied  by  an  actual  misuse  of  words.  We 
blame  the  typewriter  and  stenographer  for  this  state  of  afiairs, 
and,  from  a  communication  that  we  have  received,  we  are 
glad  to  learn  that  Mr.  C.  E.  Town,  assistant  secretary  to  the 
London  Chamber  of  Commerce,  takes  the  same  view.  Most 
correspondence  is  nowadays  dictated  to  a  stenographer  who 
faithfully  transcribes  all  the  grammatical  errors,  hesitancies 
and  redundancies  for  the  principal  to  sign  without  reading  it. 
The  remedy  is  obvious  ;  either  abolish  or  educate  the  steno- 
grapher. The  Commercial  Education  Committee  of  the 
London  Chamber  of  Commerce  takes  the  view  that  the  latter 
is  the  better  course,  and  have  therefore  been  redoubling  their 
exertions  to  encourage  the  study  of  English.  They  are  now 
with  this  end  in  view  in  view  offering  additional  prizes  for 
success  in  the  examination  conducted  by  the  Chamber.  We 
hope  that  the  result  will  be  an  improvement  in  the  literary 
character  of  commercial  writings. 

The  Control  of  Wiring. 

We  are  among  those  who  consider  the  introduction  of 
electric  lighting  into  the  houses  which  are  now  being  erected 
either  by  public  or  private  interests  to  be  absolutely  essential. 
We  are  of  this  opinion  not  only  because  we  think  tliat  electric 
lighting  offers  advantages  of  cleanliness  and  convenience 
provided  by  no  other  system,  but  because  by  its  employment 
consumers  will  be  led  to  a  wider  use  of  electricity  for  domestic 
purposes,  and  thereby  bring  advantages  not  only  to  them- 
selves, but  to  the  electrical  industry.  There  is  only  one  thing 
that  can  prevent  this  ;  and  though  it  can  be  easily  avoidejl 
it  is  more  often  than  it  should  be  disregarded  with  unfortunate 
results.  That  one  thing  is  lack  of  proper  care  in  putting  in 
the  wiring,  erecting  the  apparatus  and  generally  in  carrying 
out  the  work  with  due  regard  to  the  safety  of  those  who  have 
to  use  it. 

Safety  a  Necessary  Condition. 

That  safety  is  a  necessary  Condition  to  the  proper  use  being 
made  of  an  electrical  installation  is  so  axiomatic  that  the 
average  Martian  would  presume  that  steps  would  long  ago 


have  been  taken  to  formulate  and  administer  regulations 
designed  to  secure  it.  But  this  is  not  the  case.  There  are 
regulations  in  plenty,  it  is  true,  most  of  them  excellent  in  parts, 
but  chiefly  distinguished  by  the  ways  in  which  they  differ 
from  each  other  ;  and  lacking  owing  to  their  number  the 
force  that  should  be  inherent  in  any  national  or  international 
code.  The  corollary  is  tl.at  the  best  of  them  are  permissive 
rather  than  compulsory,  and  that  in  this  county  at  least  there 
is  nothing  to  prevent  installations  being  erected  which  comply 
with  no  rules,  except  those  conceived  in  the  agile  brain  of  the 
particular  contractor  carrying  out  the  work.  So  much  is  this 
the  case  that  with  a  few  exceptions  even  the  supplv  authoritv, 
which  is,  of  course,  often  the  municipal  authority  as  well, 
has  very  little  control  over  the  apparatus  used  and  the  wav 
the  work  is  done  once  a  certain  exiguous  figure  for  insulation 
resistance  has  been  exceeded,  often  for  the  one  and  only  time 
in  the  installation's  necessarily  brief  existence,  and  other  easy 
tests  prescribed  by  the  B.O.T.  Regulations  for  Securing  the 
Safety  of  the  Public  have  been  passed.  Indeed,  so  much  is  this 
the  case  that  by  section  18  of  the  Electric  Lighting  Acts, 
1882,  undertakings  are  expressly  forbidden  to  control  the 
way  in  which  the  installation  is  erected  or  the  type  of 
apparatus  used. 

Canadian  Procedure. 

We  are  led  to  these  reflections  by  a  perusal  of  the  rules  and 
regulations  for  "  inside  "  electrical  installations,  which  have 
recently  been  issued  by  the  Hydro-Electric  Power  Commission 
of  Ontario,  which,  be  it  noted,  is  a  supply  authority,  but 
yet  has  power  to  impose  conditions  on  its  consumers  appa- 
rently as  a  preliminary  to  connection  ;  and  even  to  charge 
fees  for  making  the  necessary  tests.  A  comparison  of  the 
rules  themselves  with  those  issued  by  the  Institution  of 
Electrical  Engineers,  which  may  be  taken  as  representing 
good  practice  in  this  country,  discloses  some  wide  differences 
from  which  some  interesting  deductions  may  be  drawn. 

Earthing. 
For  instance,  the  question  of  earthing  has  received  a  good 
deal  of  consideration  over  here,  it  being  rightly  presumed 
that  proper  contact  with  earth  of  all  non-current  carrying 
metal  is  an  essential  to  the  safety  of  any  electrical  installation. 
It  follows  naturally  that  the  connection  of  conduit,  switih 
covers  and  other  metal  apparatus,  which  may  become  elec- 
trically charged,  with  gas  piping  is  hardly  carrying  out  the 
spirit  of  this  idea,  and  most  of  the  electrical  rules  in  this  coun- 
try therefore  ensure  that  to  do  so  shall  not  carry  it  out  in  the 
letter  either.  It  is  therefore  somewhat  of  a  shock  to  find  that 
in  the  Ontario  rules  earth  connection  to  gas  pipes  is  permitted, 
])rovided  the  connection  is  made  on  the  street  side  of  the 
meter,  though  this  hardly  seems  to  square  with  another  of 
the  company's  own  rules,  which  states  that  "  the  neutral 
wire  of  a  three-wire  system  must  be  grounded,"  and  that  the 
"  ground  connection  must  include  all  available  water  and  gas 
])ipe  systems,  and  must  be  made  at  the  central  station.' 
The  rule  that  in  underground  systems  the  neutral  wire  must 
be  earthed  at  each  distributing  box  through  the  box  will  al.^^o 
be  of  interest  to  station  engineer.>^.  but  this  again  is  marred  by 
the  partial  inconsistency  that  short  lengths  of  tubing  used  to 
])rotect  exposed  wiring  need  not  be  earthed.  This  forms  a 
deviation  from  British  practice  as  reflected  in  the  I.E.E. 
rules,  and  introduces  risks  to  really  safe  working. 

Wood  Moi-ldixg. 
Anotiier  jioint  of  interest  is  that  the  use  of  "  wood  mould- 
ing '■  is  prohibited,  apparently  owing  to  the  fact  that  pres- 
sures up  to  650  volts  may  be  used.  It  is  not  quite  clear 
whether  this  covers  the  use  of  the  casing  often  employed  in 
this  country.  But  should  this  be  the  case  it  would  seem  a 
rather  drastic  condemnation  of  a  system  which,  given  good 
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workmanship,  has  operated  well  with  prossuros  up  to  250 
volts  in  mnch  damper  atmosphero  than  what  wo  believe  is 
usual  in  Canada. 

"  Open  "  System;?. 

We  have  dealt  with  these  two  particular  points,  as  they 
indicate  the  chief  difference  between  the  practice  in  Ontario 
and  in  this  country,  though  it  must  be  added  that  the 
rules  themselves  are  extremely  comprehensive,  dealing  in 
detail  with  all  kinds  of  electrical  installations,  and  also 
lav  down  the  procedure  which  is  to  be  followed  in  case  of 
electrical  shock,  an  addition  which  will  perhaps  give  rise  to 
cynical  reflection  of  an  obvious  kind. 

The  rules  are,  however,  interesting  in  another  way.  They 
deal  largely  with  open  systems  of  installations  which  are 
obtaining  an  increasing  amount  of  support  over  here  owing 
to  the  cost  bogey,  especially  in  connection  with  the  erection  of 
working  class  dwellings,  which  are  now  about  to  be  supplied 
electrically  for  the  first  time.  And  this  raises  yet  another 
point.  These  rules  if  properly  complied  with  certainly  make 
for  safety,  but  if  such  meticulous  care  is  necessary  under  such 
conditions  it  rather  points  to  the  fact  that  it  would  be  better 
to  retain  our  present  system  than  to  make  any  change.  In 
any  event,  however,  a  multiplicity  of  rules  can  have  really 
li4tle  effect  on' either  good  or  bad  workmanship.  What  is 
re(piired  is  one  influential  code  or,  better,  a  general  realisation 
tliat  bad  workmanship  is  bad  business.  It  is  along  these  lines 
that  we  shoTild  work.  And  this  is  all  the  more  necessary  at  a 
time  when  a  great  deal  of  bad  work  is  being  put  in. 


Education  and  Technical 
Societies. 

Education  is  a  subject  which  is  now  attracting  a  great  deal 
of  both  voluntary  and  compulsory  attention,  when  admini- 
strators are  urging  the  necessity  for  its  improvement,  teachers 
are  demanding  better  conditions  of  living,  and  parents  are 
being  asked  to  pay  ever  increasing  sums  for  the  facilities  which 
are,  at  least  theoretically,  being  provided. 

The  Aim  op  Education. 

Now  the  aim  of  the  thinking  parent  is  to  provide  the  child 
with  such  an  education  that  he  will  not  only  be  enabled  to 
earn  a  more  or  less  comfortable  living,  but  will  have  his  mental 
equipment  trained  to  appreciate  the  higher,  if  less  commercial, 
branches  of  knowledge  that  are  conveniently  classed  under  the 
headings  of  science,  literature  and  philosophy.  Or,  in  other 
words,  to  be  in  a  position  to  steer  his  course  through  life,  not 
entirely  by  picking  up  financial  buoys,  but  by  employing  those 
other  indications  of  the  right  course  which,  if  not  so  easily 
recognisable,  are  at  least  equally  valuable  to  those  who  know 
how  to  read  them.  It  is  clear  that  this  high  ideal  cannot  be 
approached  with  any  closeness  unless  the  child  is  not  only 
taught,  but  learns  to  teach  himself  ;  and  unless  he  becomes  not 
a  more  or  less  willing  lump  of  clay  upon  which  the  parent  and 
teacher  works  with  greater  or  less  success,  but  an  active 
])artner  in  a  combination  whose  ultimate  progress  depends, 
perhaps,  more  upon  his  own  endeavours  than  upon  any  one 
factor. 

A  Never  Ending  Task. 

If  this  conclusion  is  accepted,  it  follows  that  at  no  period 
in  our  human  existence  can  our  education  be  said  to  be  finished 
and  all  administration  of  educational  facilities  should  there- 
fore be  directed  with  this  important  point  constantly  in  view . 
For  this  is  an  obvious  deduction  which  does  not  seem  to  be  suffi- 
ciently recognised  either  by  our  educationalists  or  our  parents, 


and  it  is  failure  to  recognise  it  which  is  respon.sible  for  the 
extraordinary  views  which  we  sometimes  hear  expressed  on 
the  ainis  and  objects  of  educational  politics. 

It  will  be  agreed  that  to  no  one  is  the  continuance  of  educa- 
tion through  life  more  important  than  to  the  engineer.  His 
education  is,  in  truth,  never  finished,  or,  if  it  is,  he  may  be 
written  down  as  something  very  like  a  failure.  If,  therefore, 
we  are  to  consider  this  subject  from  the  point  of  view  of  engi- 
neers, we  must  go  a  step  further  than  educationalists  generally, 
and  decide  how  the  education  of  an  engineer  can  be  best  con- 
tinued from  the  important  time  when  his  formal  instruction 
ends  and  what  may  be  called  his  real  education  begins. 

The  Informal  Education  of  Life. 

This  interesting  question  is  ably  discussed  by  Mr.  Ernest 
DoxFORD  in  his  presidential  address  to  the  North  East  Coast 
Institution  of  Engineers  and  Shipbuilders,  but  before  dealing 
with  his  arguments  in  detail  some  fundamentals  of  the  .subject 
may  briefly  be  mentioned.  The  informal  education  of  life 
differs  from  the  formal  education  of  the  school  in  the  important 
respects  that  the  student  is  himself  both  the  teacher  and 
taught  and  must  derive  his  knowledge  from  books  and  other 
literature  or  from  his  experience  with  the  men  and  materials 
of  his  occupation  rather  than  by  the  methods  of  class  room. 
It  follows  then,  as  Mr.  Doxford  very  rightly  points  out, 
that  the  technical  institution  may  be  a  very  important  factor 
in  this  education,  for  through  its  membership  may  be 
imparted  knowledge  not  only  by  perusing  written  papers,  but 
by  the  discussions,  both  formal  and  informal,  in  which  its 
members  are  able  to  take  part.  As  an  instance  of  this  he 
gives  the  information  that  has  been  published  by  the  Institu- 
tion of  w^hich  he  is  President  on  the  development  of  the  internal 
combustion  engine  and  similar  examples  could  doubtless 
be  obtained  from  the  Proceedings  of  the  Institution  of  Electri 
cal  Engineers  and  other  bodies  of  like  character.  Such  infor- 
mation has  the  advantage  not  only  of  being  up-to-date  when 
it  is  published,  in  this  way  corresponding  to  an  article  in  a 
technical  journal  but  differing  from  the  text  book,  but  of 
having  been  forged  by  the  inter-play  of  a  number  of  intellects 
in  consultation,  though  not  always  in  agreement. 

Increased    Support    Necessary. 

It  will  be  argued  that  .\U  this  is  well  known  and  that  it  is 
for  just  these  reasons  that  engineers  and  others  belong  to 
professional  societies.  But  while  we  may  agree  that  this  is  so, 
it  is  equally  true  that  there  are  degrees  in  activities  of  the 
members  of  these  societies  and  that  most  professional  institu- 
tions do  not  receive,  even  in  these  days,  the  support  they 
deserve  and  require.  This  applies  not  only  to  large  Institutions 
like  the  Institution  of  Electrical  Engineers,  but  to  smaller 
bodies  like  that  of  which  Mr.  Doxford  is  president.  Con- 
sidering their  educational  value  this  is  a  matter  that  should 
be  remedied. 

We  cannot,  however,  agree  with  Mr.  Doxford  that  the  best 
method  of  giving  these  bodies  financial  stability  is  to  be 
found  in  Government  grants.  It  is  unfortunate  for  many 
reasons  that  Government  must  concern  itself  with  the  formal 
instruction  of  the  young.  But  it  would  be  in  the  highest 
degree  undesirable  for  it  to  take  any  part  in  the  education 
which  is  provided  by  scientific  and  technical  societies.  We 
know  that  many  of  these  bodies  are  financially  very  much 
embarrassed  at  the  present  time,  but  the  best  way  to  overcome 
this  is  to  raise  the  members'  contributions  as  the  Institution 
of  Electrical  Engineers  are  about  to  do  and  thereby  to  increase  in 
every  way  possible  the  value  of  the  Society  to  its  members. 
If  this  policy  leads  in  some  cases  to  the  amalgamations  of 
several  of  the  smaller  bodies  into  one  larger  one  we  should 
contemplate  the  result  with  equanimity. 


E 


562 


THE  ELECTRICIAN. 


November  12,  1920. 


Electro-Magnetic  Heat  Treatment  of  Carbon  Steel, 


By    LANCELOT    M'.    MILD,    M.LE.K- 


When  an  eutectoid  steel  (a  steel  containing  09  per 
cent,  of  carbon)  is  heated  it  undergoes  two  main  trans- 
formations. The  first  transformation  takes  place  at  a 
temperature  of  about  730''C.,  and  is  commonly  known  as  the 
ACl  change.  In  the  process  heat  units  are  absorbed  or 
become  latent,  and  this  is  shown  by  the  phenomenon  called 
decalescence,  the  rate  at  which  the  temperature  rises  becoming 
suddenly  reduced  or  even  negative  for  a  short  period.  The  second 
transformation,  known  as  the  AC2  change,  takes  place  at  a 
temperature  of  about  760°C.  It  is  accompanied  by  a  com- 
plete loss  of  magnetic  susceptibility,  the  permeability  falling 
to  unity.  Metallurgists  are  not  completely  agreed  as  to  the 
true  meaning  of  these  changes,  but  it  is  generally  believed  that 
the  first  transformation  is  due  to  the  carbon  going  into  solid 
solution,  and  that  the  second  transformation  is  due  to  a 
change  taking  place  in  the  molecular  state  of  the  iron.  These 
transformations  do  not  take  place  suddenly,  but  are  both 
spread  over  a  range  of  temperature,  and  take  time  to  complete, 
so  that  the  actual  temperature  attained  during  the  processes 
depends  upon  the  rate  at  which  heat  is  being  forced  into  the 
steel. 

Text  Book  Metallurgy. 

The  writers  of  text-books  are  rather  too  fond  of  drawing 
pretty  diagrams  in  which  these  two  factors  are  disregarded. 
If  a  piece  of  eutectoid  steel  is  heated  to  such  a  degree  that 
the  first  transformation  is  just  completed  and  is  then  quenched, 
it  will  be  found  to  be  very  tough,  but  only  partially  hardened. 
If  the  steel  is  heated  a  little  further,  till  it  has  just  completed 
the  second  transformation  and  is  then  quenched,  it  will  be 
found  to  be  very  hard,  and  will  possess  the  highest  ultimate 
strength  that  it  is  possible  to  obtain  by  any  heat  treatment. 
If  the  temperature  is  still  further  raised,  and  especially  if  the 
steel  is  allowed  to  soak  at  an  excessive  temperature  for  any 
great  length  of  time,  it  will  be  found  after  being  quenched  to 
be  still  just  as  hard  but  mechanically  weak  and  very  brittle. 

The  Uses  op  Electromagnetic  Heating. 

The  o])ening  for  electromagnetic  heating  thus  becomes 
apparent.  So  far  only  eutectoid  steel  has  been  considered. 
If  the  steel  contains  less  than  0-9  per  cent,  of  carbon,  the 
excesss  of  iron  exists  in  the  annealed  state  as  free  ferrite. 
Absorption  of  the  ferrite  commences  as  soon  as  the  first  trans- 
formation commences,  and  is  completed  before  the  second 
transformation  is  finished,  provided  that  the  carbon  content 
is  not  lower  than  0-4  jjer  cent.  When  the  carbon  content  is 
less  than  0-4  per  cent,  further  heating  is  required  to  com])lete 
the  absor[)tion  of  the  ferrite.  Commercial  iron  requires 
heating  to  as  high  a  temperature  as  900°C.  as  a  rule  to  com- 
plete the  cliange.  Thus,  for  steel  containing  less  than  about 
0-4  ])er  cent,  of  carbon  there  does  not  a])])ear  to  bo  much 
opening  for  eloctronuignetic  heating 

In  a  steel  containing  more  than  0-9  |)er  cent,  of  carbon  (hyper- 
eutectoid)  the  excess  of  carbon  exists  in  the  form  of  cem'^ntite 
or  iron  carbide.  It  is  this  cemcntite  which  gives  tools  of  high 
carbon  steel  their  excellent  cutting  ])roperties.  Hyper- 
eutectoid  steels  should  be  heated  to  just  beyond  the  serond- 
transfonuation.  If  they  are  heated  nuich  beyond  this  point, 
the  cement itc  is  nhsorhed  and  they  lose  their  cutting  property, 
besides  be.-oming  verv  brittle. 

The  Behaviour  ok  Eutectoil.Stekl. 
Fig.  1  shows  what  occurs  when  a  piece  of  eutectoid  steel 
is  heated.  The  lower  curve  shows  the  inverse  heating  rate — 
that  is.  the  number  of  seconds  taken  by  the  steel  to  rise  1  deg. 
in  temperature.  It  will  he  seen  that  the  rate  of  heating  begins 
to  fall  ofT  at  a  temperature  of  727'X'.,  becomes  verv  slow  at 
about  71(V'(\,  and  returns  to  normal  at  75r)T.  This  is  the 
ACM  transformation.  The  upper  curve  shows  the  magnetic 
suscej)til)ility  of  the  steel.  The  scale  is  quite  arbitrary,  being 
m(>rely  the  number  of  scale  divisions  on  the  ordinary  indicator 
belonging  U)  the  furnace.  At  74r)^'('.  the  steel  begins  to  lose 
its  nuvgnetic  susceptibility,  but  not  till  79(V('.  is  reached  is  the 


change  complete.  At  this  point  the  steel  should  be  removed 
and  quenched.  The  same  specimen  of  steel  was  found  to 
complete  its  change  at  a  temperature  of  765^C.  when  heated 
very  much  more  slowly.  This  interdependence  between  rate 
of  heating  and  temperature  attained  gives  the  electromagnetic 
system  of  working  a  tremendous  advantage  over  all  other 
methods  in  use.     When  the  steel  has  just  lost  its  last  trace  of 
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magnetism  it  is  just  ripe  for  quenching.  If  it  is  removed  too 
soon  or  too  late  from  the  furnace  only  harm  can  result. 

Some  people  assert  that  after  the  steel  has  become  non- 
magnetic it  requires  some  further  heating  or  it  will  not  pro- 
])erly  harden.  This  is  a  complete  fallacy.  These  people  have 
not  been  provided  with  means  of  testing  the  magnetic  state 
of  the  steel  with  sufficient  precision. 

It  will  be  seen  from  the  curve  that  the  last  10  per  cent,  of 
magnetism  requires  for  its  removal  a  range  of  20  deg.  in  tem- 
])erature  and  four  minutes  in  time.  Most  magnetic  detectors 
are  too  insensitive  to  detect  the  last  few  per  cent,  of  magnetic 
susceptibility.     Fig.    2    shows    diagrammatically    the    Wild- 


Fi.i. 


Barfield  system  of  electromagnetic  heating  for  alternating- 
current  working,  where  F  is  the  heating  Avinding  wound  on  the 
furnace  liner.  D  is  the  detector  coil  wound  outside  the  furnace 
casing  (/•'  and  D  in  conjunction  form  a  quadrature  transformer), 
and  /'  is  the  printary  and  5  is  the  secondary  winding  of  the 
comjtensator.     This    constitutes    ;tnothcr    quadrature    trans- 


November  12,  1920. 


THE  ELECTRICIAN. 


563 


former.  The  compensator  is  furni.shcd  with  un  iron  core  which 
is  used  to  adjust  the  voltage  induced  in  the  secondary  coil,  so 
that  it  balances  against  the  voltage  induced  in  the  detector 
coil.  MC  is  the  moving  coil  of  the  indicator.  It  is  mounted 
between  the  poles  of  an  electromagnetic,  the  energising  coil  of 
which  is  connected  as  a  shunt  across  the  mains. 

An  Example  of  Electric  Control. 

'i'o  take  a  concrete  example,  let  us  consider  the  case  of  a 

No.   I  radiation  furnace.     This  has  a  heating  chamber  4  in. 

in  diameter  and  13  in.  deej)     First  let  us  neglect  the  influence 

of  the  ohniic  resistance  of  the  indicator  magnet  coil,  eddy 

currents  and  hysteresis.     At  .50  |)eriods  and  with  no  steel  in 

the  furna(;e,  there  will  be  an  E.M.F.  of  2  volts  induced  in  the 

detector  winding  of  the  furnace.     This  will  be  in  exact  c^uad- 

rature  with  the  current  in  the  heating  winding  of  the  furnace. 

An  E.M.F.  of  2  volts  will  be  also  induced  in  the  secondary  of 

the  compensator.     This  will  be  in  quadrature  with  the  current 

in  the  primary   of   the  compensator.     These    two  E.M.F.'s 

are,  therefore,  in   phase  or  in    direct    op])Osition  according 

to  the  way  in  which  they  are  connected.     The  connections  are 

made  and  the  core  of  the  compensator  adjusted  so   that  they 

neutralise  each  other  exactly,  and  no  current  passes   through 

the  moving  coil  of  the  indicator. 

Now  let  us  place  in  the  furnace  a  piece  of  steel,  8  in.  long 
ami  0-5  in.  in  diameter.  Obviously  the  mutual  inductance 
between  the  heating  and  detector  coils  is  increased.  The 
E.M.F.  induced  in  the  detecitor  coil  is  now  increased  to  3  volts. 
The  compensator  still  only  delivers  2  volts,  so  that  1  volt  is 
available  to  pass  current  round  the  whole  secondary 
circuit.  This  current,  if  self-induction  can  be  neglected,  will 
be  in  quadrature  with  the  main  current  taken  by  the  furnace, 
and,  therefore,  also  in  quadrature  with  the  supply  voltage. 
The  flux  passing  between  the  poles  of  the  magnet  in  the  indi- 
cating instrunient  will  also  be  in  quadrature  with  the  supply 
voltage,  so  that  the  flux  from  the  magnet  and  the  current  in 
the  moving  coil  will  be  in  phase,  and  if  there  is  little  controlling 
force  the  moving  coil  will  turn  from  its  neutral  position  through 
an  angle  of  nearly  90  degs. 

When  the  steel  has  been  sufficiently  heated  to  undergo  its 
second  transformation  it  will  become  non-magnetic,  the 
voltage  induced  in  the  detector  winding  will  fall  back  to  2  volts, 
and  the  original  balance  will  be  restored.  The  operator  has 
simply  to  watch  the  indicator  and  never  need  know  anything 
at  all  about  tem])erature  or  rate  of  heating.  With  the  indi- 
cator sent  out  with  this  size  of  furnace,  a  movement  of  the 
pointer  of  0-5  in.  is  produced  by  an  out-of-balance  E.M.F.  of 
0-01  volt,  so  that  it  is  apparent  that  the  indicator  is  amply 
sensitive  enough  for  detecting  the  last  disappearance  of 
magnetic  susceptibility,  provided  that  the  furnace  is  used  on 
not  too  small  a  load  of  steel. 

The  WoRKSiioi'  Furnace. 
In  a  furnace  designed  to  meet  the  hard  wear  of  workshop 
conditions  the  phasing  cannot  be  carried  out  so  perfectly  as 


Fw.  3. 

under  ideal  conditions,  but  ncvortheloss  success  has  been 
attauied.  The  workshop  furnace  is  enclosed  in  a  case  of 
sheet  aluminium,  and  is  provided  with  a  top  and  base  of  cast 
iron.  W<j  thus  have  to  take  into  account  both  hysteresis  and 
eddy  currents.     The  compensator  core  also  introduces  both 


eddy  current  and  hysteresis  pha.se  displacements.  In  addi- 
tion to  this  the  magnet  coil  of  the  indicator  has  ohmic  resis- 
tance, so  that  the  magnetic  flux  does  not  lag  behind  the  supply 
voltage  by  as  much  as  90  degs.  Fig.  3  shows  the  effect  of 
these  phase  disturbances  in  the  form  of  a  vector  diagram.  OA 
represents  the  ])hase  of  the  supply  voltage  and  the  current 
through  the  furnace  winding.  OB  i.*  the  flux  between  the 
poles  of  the  indicator  magnet.  OC  is  the  E.M.F.  induced  in 
the  compensator  secondary  and  OD  is  the  E.M.F.  induced  in 
the  detector  coil  when  there  is  no  steel  in  the  furnace.  These 
two  E.M.F.s  are  not  quite  equal,  and  they  give  ri.se  to  a  resul- 
tant E.M.F.,  CD,  which,  Ls  however,  in  exact  quadrature  with 
the  magnet  flux,  so  that  although  there  Is  current  flowing 
through  the  moving  coil,  it  cau.ses  no  deflection  of  the  coil,  as 
it  is  in  quadrature  with  the  magnetic  field  in  which  it  is  placed. 
When  a  piece  of  steel  is  j)laced  in  the  furnace  the  E.M.F. 
induced  in  the  detector  coil  is  increased  from  OD  to  OE, 
the  resultant  E.M.F.  becomes  CE,  and  thLs  can  be  resolved 
into  two  components  EF  in  quadrature  with  the  flux  and  PC 
in  phase  with  the  magnetic  field,  so  that  a  deflection  of  the 
moving  coil  is  produced.  The  introduction  of  steel  into 
the  furnace  not  only  increases  the  current  in  the  moving 
coil,  but  it  also  materially  alters  its  phase  angle.  Under  certain 
circumstances  it  might  even  reduce  the  actual  current  and 
operate  by  shifting  the  phase  angle  almost  entirely. 

So  long  a.s  eddv  current  and  hysteresis  disturbances  do  not 
exceed  the  amounts  shown  in  the  diagram  their  only  harmful 
effect  is  to  reduce  slightly  the  effective  sensitiveness  of  the 
indicator. 

The  normal  position  for  the  moving  coil  of  the  indicator  is 
with  its  axis  at  right  angles  to  the  direction  of  the  field  in 
which  it  moves.  As  soon  as  it  is  displaced  from  thus  position 
an  E.M.F.  is  induced  in  it  by  the  field.  This  gives  rise  to  a 
current  flowing  right  round  the  whole  secondary  circuit. 
This  current  reacts  with  the  niagnetic  field  to  form  a  very 
.strong  controlling  force,  so  that  it  is  quite  possible  to  work  an 
indicator  without  any  other  control.  If  a  resistance  equal  to 
about  the  whole  of  the  secondary  circuit  is  added  to  the  moving 
coil,  the  control  is  weakened  and  the  sensitiveness  of  the  in- 
strument is  actually  increased  considerably.  A  damping 
force  is  produced  when  the  moving  coil  is  started  swinging 
just  as  in  a  moving  coil  galvanometer  with  closed  circuit,  so 
the  indicator  can  be  constructed  to  have  a  quick  period  of 
swing  and  to  be  practically  aperiodic. 

For  continuous  current  circuits  the  alternating  indicator  is 
replaced  by  a  low  resistance  galvanometer.  The  compensator 
is  still  retained. 

If  now  a  piece  of  steel  is  introduced  into  the  funiace  a  ballistic 
throw  will  be  momentarily  obtained.  As  soon  as  the  steel 
begins  to  lose  its  magnetism,  and  lasting  until  all  the  magne- 
tism has  gone,  a  continuous  current  will  be  obtained  in  the 
secondary  circuit,  and  the  galvanometer  spot  will  travel 
slowly  up  the  scale  and  back  again,  the  position  at  any  moment 
depending  upon  the  rate  at  which  the  magnetism  in  the  steel 
is  decaying.  As  soon  as  all  movemsut  of  the  galvanometer 
spot  ceases,  the  steel  should  be  removed  from  the  furnace  and 
quenched.  When  the  compensator  is  correctly  adjusted  the 
ordinary  fluctuations  of  the  supply  voltage  do  not  produce  any 
kicks  on  the  galvanometer  spot.  This  is  bet-iuse  every  fluctua- 
tion, whilst  producing  an  impulse  in  the  detector  coil,  also 
produces  an  equal  impulse  in  the  opposite  direction  in  the 
compensator. 

This  method  of  Avorking  is  quite  satisfactory  so  long  as  the 
lieatlng  rate  is  fairly  rapid.  Sometimes,  however,  there  are 
reasons  when  it  is  particularly  required  that  the  steel  should  be 
heated  very  slowly.  When  this  is  the  case  the  galvanometer 
movement  is  often  so  snxall  as  not  to  be  easily  perceived.  In 
such  cases  the  procedure  is  either  to  draw  the  steel  to  the  mouth 
of  the  furnace  at  intervals,  noting  whether  this  produces  any 
movement  of  the  spot,  or  else  to  switch  off  the  furnace  current 
for  a  moment  at  intervals,  for  if  the  compensator  has  been 
adjusted  to  balance  the  furnace  exactly  with  no  steel  in  the 
furnace,  it  will  not  so  balance  exactly  after  steel  has  been 
introduced  until  the  steel  has  attamed  the  non-magnetic 
condition. 
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Mr.    John    Brodie    on    the    Future    of    Electric 

Tram^v^ays.* 


In  his  Presidential  Address  to  the  Institution  of  Civil  Engineers 
last  week,  Mr.  J.  A.  Brodie  dealt  mainly  with  various  problems 
connected  with  town  planning  and  the  construction  of  roads,  espe- 
cially with  regard  to  the  proper  provision  of  the  latter  for  the  future 
passenger  and  other  traffic.  The  general  reconstruction  and 
reorganisation  of  the  road  system  of  the  country  is  one  of  the  most 
urgent  problems  of  our  time.  For  while  railways  and  canals  must 
continue  to  afford  the  best  means  of  transport  for  heavy  loads  over 
considerable  distances,  and  aeroplanes  will  be  freely  used  for 
mails  and  light  merchandise,  the  development  of  road  vehicles  will 
lead  to  their  being  employed  to  a  greater  extent  than  has  been  the 
case  up  to  now  for  transport  between  factory  and  ship. 

The  present  position  with  regard  to  both  these  matters  is  com- 
plicated by^the  fact  that  there  exists  neither  in  the  central  or  local 
Governments  a  body  whose  duty  it  is  to  co-operate  with  the  various 
sepai-ate  independent  local  authorities  surrounding  important 
town  centres.  The  result  is  that  orderly  development  and  con- 
tinuity of  policy  in  larger  matters  is  mainly  non-existent.  There 
are  besides  no  effectual  means  of  inducing  these  various  bodies  to 
sink  small  local  differences  and  to  act  together  in  the  greater  interests 
of  the  trading  centres,  of  which  they  in  reality  form  a  part. 

Facilities  for  Local  Passenger  Transit. 

Statistics  recently  quoted  before  this  Institution  show  that  street 
surface  methods  of  passenger  conveyance  continue  to  deal  with  an 
increasing  proportion  of  all  passengers  using  jiublic  conveyances  in 
London,  and  the  same  thing  applies  to  most  other  large  centres  of 
population  in  this  country.  Tramways  now  monopolise  a  large 
proportion,  amounting  on  the  average  to  about  one-third  of  the 
older  streets  in  which  they  are  laid,  and  the  provision  of  satisfactory^ 
arrangements  for  passenger  traffic  cannot  therefore  be  overlooked 
when  new  streets  through  old  portions  of  a  town  or  new  roads  are 
under  consideration.  In  many  cases  both  the  cars  and  the  track 
laid  for  electric  tramways  are  now  reaching  the  limit  of  their  useful 
life,  and  large  expenditures  are  likely  to  be  necessary  if  the  system 
is  to  remain  in  use.  It  is,  however,  hardly  likely  that  existing  speeds 
and  road  conditions  v/ill  meet  the  traffic  requirements  of  the  next  20 
or  25  years,  and  it  is  necessary,  therefore,  that  the  new  conditions 
should  be  understood  before  further  expenditure  is  incurred. 
iStagnation  in  Central  Areas. 

Competitive  elec^tric  train  systems  have  been  introduced,  the  best 
stopping  trains  with  stations  about  a  mile  apart,  giving  an  average 
speed  of  from  20  to  2,5  miles  per  hour,  or  approximately  equal  to 
three  times  the  average  electric  tramway  speed  along  narrow  streets. 
Passengers  are  thus  being  carried  to  distances  of  from  6  to  20  miles 
away  from  the  centre,  whilst  areas  ready  for  development  within 
.3  or  4  miles  from  the  business  centres,  but  which  cannot  be  reached 
by  present  tramway  services  in  the  same  time,  are  left  without 
buildings.  One  of  the  effects  of  this  appears  to  bo  that  the  increase 
in  population  of  a  i)arent  city  with  plenty  of  open  ground  available 
has  been  much  rt^tarded,  and  the  growth  of  population  in  the  outside 
areas  correspondingly  quickened,  whilst  the  general  rate  of  increase 
of  the  po])ulation  surrounding  the  centre  as  a  whole  has  remained 
fairly  constant,  'i'he  total  loss  of  population  to  the  city  area  in  a 
])articular  case  was  approximately  150  000.  The  whole  of  this  loss 
may  not  be  j)roi)erly  attributable  to  jr.eans  of  communication,  but 
it  will  ))e  seen  that  the  question  of  impiovcd  means  of  local  passenger 
service  in  the  larger  towns  is  one  of  essential  importance. 

Til  10  I'osiTioN  OF  the  Motor  Omnibus. 
The  introduction  of  the  motor  omnibus  has  in  some  cases  resulted 
in  a  quicker  service,  but  unfortunately  it  has  been  found  that  in 
actual  work  tiie  cost  per  car  mile  of  operating  motor  omnibuses, 
when  all  charges  ai'c  included,  exceeds  the  similar  cost  on  the  electric 
tramway,  whilst  the  cost  ])er  seat-mile  of  omnibuses,  as  shown  in 
jmblishcd  figures,  exceeded  the  cost  per  seat  mile  in  tranicars  by 
114  per  cent.  Xo  doubt  improvements  in  the  carrying  capacity 
of  motor  buses  may  retluce  the  relative  cost  per  seat-mile,  but  the 
inherent  difficulty  of  safely  steering  large  motor  l)uses  at  high 
average  sjieeds  in  narrow  and  crowded  streets  will  prevent  the  ordi- 
nary tramcar  figures  being  reached,  and  it  is  probable  that  the  tram- 
way vehicle  itself  is  ca])abl(>  of  even  greatei-  relative  iin|)rovement 
than  i\w  motor  bus.  On  the  whole  it  aj)pears  likely  that  tiie  balance 
of  advantage  will  remain  with  the  tramway  wherever  large  numbers 
of  j)assengt'is  have  to  be  carried  along  a  route  wheri*  conditions  aiv 
such  as  to  permit  of  im|)roved  accele; .ilion,  iiigh  average  sjteeds,  and 
the  best  results  being  obtainable  from  both  types  of  vehicles. 
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The  Need  for  Suitable  Roads. 

To  put  local  passenger  services  on  a  proper  footing  municipal 
engineers  will,  however,  have  to  provide  roads  suitable  for  high 
average  speeds,  whilst  tramcar  builders  will  have  to  re-design 
their  vehicles  and  adopt  some  of  the  good  points  in  motor-bus  con- 
struction, which  tramcars  at  present  lack.  Great  improvements 
both  in  speed  and  comfort  can  be  introduced  on  surface  tramways 
in  wide  roads  under  special  conditions.  An  instance  may  be  cited 
where  the  rails  are  laid  on  wooden  sleepers  on  a  clinker  foundation 
the  upper  surface  Avithin  the  limits  of  the  track  being  finished  in 
grass,  and  a  low  fence  or  hedge  provided  on  each  side  to  keep  off 
stray  animals.  Speeds  up  to  20  miles  per  hour  have  been  authorised 
by  the  Board  of  Trade,  and  are  being  run  quite  safely,  and  tests  show- 
much  higher  maximum  sjjeeds,  whilst  still  using  the  old-fashioned 
top-seat  tramcars  with  a  short  wheel-base 

With  cars  sjjecially  designed  for  quick  acceleration  a  maximum 
speed  exceeding  30  miles  per  hour  could  be  quite  safely  reached 
between  stoi)ping  stations  spaced  approximately  a  quarter  of  a  mile 
apart,  and  when  thought  necessary  the  introduction  of  a  third  hne  of 
track  would  enable  non-stop  cars  to  be  introduced  at  rush  hours  by 
which  high  average  speeds  could  be  attained.  Should  it  become 
necessary,  the  construction  of  express  lines  below  the  street  surface 
is  a  possibility. 

Improvements  in  Tramcar  Design. 

At  least  double  the  mileage  can  be  obtained  on  such  a  Une,  as 
compared  with  the  tramway  laid  on  the  narrower  street  surface, 
and  though  the  current  consumption  will  be  greater,  the  earning 
power  and  cost  per  passenger-mile,  should  be  in  favour  of  the 
quicker  service.  The  running  of  the  cars  on  such  a  line  is  also  very 
much  quieter  than  on  the  rigid  track.  Great  improvement  in  quiet- 
ness of  running  would  result  from  the  adoption  of  a  resihent  tyre, 
and  if,  in  addition,  the  best  mechanical  arrangements  are  adopted 
for  the  transmission  of  power  in  the  car  there  apjjears  no  reason 
why  public  tramway  vehicles  should  not  be  as  quiet  in  running  as 
private  motor  cars.  The  saving  in  wear  of  the  rail  surface,  and  the 
additional  life  of  track  so  obtainable,  is  also  likely  to  be  of  greater 
importance  in  the  future  as  the  cost  of  ordinary  track  construction 
is  at  ])resent  approximately  three  times  that  of  similar  work  in 
pre-w'ar  times. 

The  additional  comfort  of  such  a  vehicle  to  the  passenger,  com- 
bined with  the  absence  of  jarring  noises  to  the  frontagers  resident 
on  each  side  of  the  track,  would  more  than  warrant  its  adoption. 
On  the  whole,  the  time  appears  to  be  ripe  for  the  introduction  of 
radical  improvements  in  connection  with  the  longer  distance  sys- 
tems of  tramway  transport. 

The  question  how  far  such  a  method  of  construction  can  lx» 
carried  out  through  the  already  built  up  portions  of  the  larger 
towns  is  one  which  requires  careful  consideration.  If  fast  ser- 
vices are  to  be  given,  it  will  be  necessary  in  any  case  to  have  sjvcial 
tracks,  and  experience  shows  that  in  most  eases  an  imjiroved 
and  widened  street  surface,  if  judiciously  chosen,  will  he  both 
cheaper  and  more  advantageous  to  town  residents  and  to  passengers 
than  anything  in  the  natui-e  of  underground  w  ork. 

Where  the  total  population  to  be  carried  will  not  warrant  the 
necessary  heavy  expenditure  on  underground  tunnels,  and  whei-e 
overhead  railways  do  not  find  favour,  it  is  likely  that  a  limited 
number  of  fa.st  surface  lines,  constructed  on  wide  roads  through  the 
more  densely  ])Ojmlated  districts  branching  out  fan-like  into  the 
outer  areas  now  being  develoiK'd,  could  be  made  to  comjH^tc  suc- 
cessfully, both  in  time,  cost  of  w  orking  and  general  convenience,  with 
any  other  svstem  at  present  in  sight  for  distances  of  from  3  to  8 
miles  from  the  centre  of  a  city. 

Tramway  Earnings  and  Street  Widenings. 

.\  point  of  much  iinjiortance.  which  is  generally  overlooked  by 
municipalities  ojKMating  tramw ay  passenger  systems  is  the  advantage 
obtainable  from  ai)iilving  a  projiortion  of  the  tramway  earnings 
din\tly  to  ivducing  the  cost  of  street  widenings.  which,  in  turn,  will 
enable  quicker,  more  eflicient  and  more  economical  tramway  ser- 
vices to  bo  given.  If.  for  exam|ile.  it  could  be  arranged  that  a  sum 
of  .tl.OOO  per  mile  of  single  track  could  be  contributed  a.s,  say.  one- 
third  of  an  annual  cxpcndituiv  on  stivei  ini])rovements.  the  other 
two-thirds  being  equally  divided  lK>tween  the  street  authority  out 
of  the  local  rates  and  the  Central  P»oad  .\uthority.  out  of  national 
funds,  the  improvement  of  existing  main  thoroughfares  leading  into 
or  out  of  our  town.s  could  be  systematically  tackled,  and  .something 
couhl  be  done  each  year  towanls  expenditures  which  are^  l>e<'oming 
incnasingly  necessary,  but  which  are  InMng  generally  postponed 
from  time  to  time  in  a  rather  short-sighted  wav. 
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There  arc  six  available  sources  of  energy  which  we  can  tap  to 
supply  power  to  our  industries:  The  sun  (a)  using  its  direct 
heat  to  work  heat  engines,  or  (h)  as  water  power,  i.e.,  using  the  sun  as 
a  vast  circulating  pump  to  lift  water  from  the  sea  and  put  it  on  the 
toj)s  of  mountains  or  turbines  ;  the  moon,  using  its  attraction  on 
the  waters  of  the  sea  '•  harnessing  the  tides  "  ;  the  winds  ;  electro- 
chemical effects ;  molec-ular  activity  ;  and  combustion,  that  is, 
combining  things  with  the  oxygen  of  our  atmosphere  to  produce 
heat.  The  practicability  of  the  first  is  feeble  and  not  suitable  to  be 
used  in  our  centres  of  industry.  By  the  second  application  of  the 
sun's  activity,  we  can  extract  and  put  to  useful  work  some  90  per 
cent,  of  the  ])otential  energy  of  the  water.  The  energy  of  the  moon 
which  is  really  tapj)ed  in  harnessing  the  tides  is  due  to  the  difference 
lictwecn  the  "time  of  revolution  of  the  earth  and  that  of  the  moon 
round  the  earth,  and  therefore  making  use  of  the  tides  would  tend 
to  kcej)  the  moon  always  opj)Osite  one  fixed  point  of  the  earth  s 
surface.  Winds  are  at  best  uncertain,  though  they  have  been 
extensively  used  for  grinding  corn,  pumping  water,  and  driving 
small  electric  generators. 

The  electro-chemical  effect  is  the  most  promising  of  those  in- 
vestigated so  far.  The  destroyed  conductor  has  in  the  past  been 
made  of  some  very  costly  material,  and  there  is  no  ready  market 
for  the  chemical  combination  produced  ;  but,  these  are  minor  points 
which  can  no  doubt  be  remedied.  Molecular  activity,  as  a  source 
of  energy  is,  we  have  to  confess  at  the  moment  a  little  new  and 
puzzling,  but  it  is  very  promising.  In  energy  given  out  per  pound 
of  material,  it  exceeds  anything  else  by  several  millions  per  cent. 
It  is,  certainly,  a  little  difficult  to  stop  and  start,  and  seems  a  trifle  like 
using  up  the  bricks  of  which  the  universe  is  built,  but  we  shall 
no  doubt  be  able  to  report  further  at  a  future  meeting. 

Last  on  the  list  comes  combustion.  For  the  moment  we  make 
heat^  by  combustion,  and  are  at  a  loss  to  convert  it  to  mechanical 
energy.  We  need  some  connecting  link  between  the  tire  and  the 
generator  shaft.  This  must,  theoretically,  take  up  energy  from  the 
fire,  and  in  so  doing  must  alter  its  physical  state  ;  in  which  altered 
state  it  is  introduced  into  the  engine  and  reverts  to  its  former  state, 
])arting  with  the  energy  it  received  from  the  fire. 

Some  New  Line.s  of  Attack. 

In  practice,  only  about  one-fifth  of  the  energy  is  usefully  expended 
in  the  engine,  and  the  large  amounts  of  energy  rejected  are  usually 
not  only  wasted  but  become  a  source  of  annoyance  to  our  neighbours. 
There  are,  ho\\ever,  some  promising  avenues  of  attack  on  the 
])roblem.  One  is  to  make  the  condenser  itself  a  source  of  heat 
tor  a  second  thermal-cycle  engine.  This  idea  has  not  received  the 
attention  it  deserves  from  practical  engineers,  though  it  has  been 
carried  some  little  way  on  the  theoretical  and  experimental  side  and 
has  shown  some  promise.  Another  line  to  follow  would  be  not  to 
condense  the  exhaust  at  all,  l)ut  to  ])ump  it  straight  back  into  the 
boiler  or  heater,  there  to  receive  another  supply  of  energy  ;  but  this 
is,  a])parently,  contrary  to  the  laws  of  thermo-dynamics  as  we  at 
present  understand  them.  If  we  could  only  hud  some  way  of 
putting  the  exhaust  steam  back  into  the  boiler  as  it  is  released  from 
the  engine,  instead  of  making  it  retiirn  to  water  to  be  again  re- 
evaporated  by  our  precious  fuel  just  the  other  side  of  the  boiler 
])lates,  the  possible  efficiency  of  a  steam  engine  might  be  almost 
indefinitely  increased. 

The  combustion  of  most  of  our  fuels  with  the  oxygen  of  the  air 
N\ill  ])roduce  temperatures  in  the  region  of  2,000°F.,  giving  us  a 
])ossible  efficiency  of  77  jier  cent.  Our  present  ])ractice,  however, 
is  to  einploy  our  2,000°F.  in  raising  steam  and  superheating  it  to,  say, 
600°F.,  giving  a  possible  efficiency  of  47  per  cent. 

The  Profit  and  Loss  Acooiint. 
The  gas  turbine  offers  a  ])0ssil)ility  of  using  these  high  initial 
temperatures,  but  it  \\ould  probably  exhaust  at  a  temperature 
comparable  with  that  of  an  oiclinary  boiler  fire.  Further  use  of  these 
hot  exhaust  gases  could  then  be  made  for  raising  steam.  In  a 
recent  Government  re])oi't  it  was  estimated  that  on  the  average 
5  lb.  of  coal  are  burnt  for  each  horse -])Ower-hour  produced  in 
industrial  power  plants.  Taking  this  figure  for  what  it  is  worth, 
a  corre8})oiiding  balance-sheet  of  fuel  receij)fs  and  exptmditui-e  shows 
that  of  the  i;{,000  therms  in  the  coal,  lOS  per  cent,  ai-e  lost  in  the 
boilers,  2!}  per  cent,  are  sent  up  the  stack  in  hot  gases,  6  per  cent,  are 
i-adiation  losses,  0-4  per  cent,  is  lost  in  mechanical  friction  in  the 
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engine,  .54  per  cent,  is  lost  in  the  cooling  to\s<rs,  i -^  jxrc-iu.  used  in 
the  auxiliaries  and  only  4  jkt  cent,  is  u.sefully  exjK-ndfd. 

The  banking  loss  is  obviously  due  to  bad  load  factor  and  decn-a.-.t-s 
as  tne  latt«;r  increases  ;  the  most  fruitful  way  of  bringing  thi.s  about 
is  to  make  use  of  the  diversity  factor  of  different  cla-sses  of  load  and 
supply  as  many  of  them  as  possible  from  the  same  jKJwer  plant. 

The  loss  due  to  hot  flue  gases  up  the  stack  can  Ix;  reduced  by  reduc- 
ing either  their  quantity  or  temj>erature  ;  with  liquid  or  gaseous 
fuel  the  quantity  of  flue  gases  can  easily  Ix?  reduced  to  two-thirds 
of  this  amount.  The  temperature  could  and  should  Ix;  reduced  by 
superheaters  and  feed-water  heaters  in  the  flue.  This  prfK-ess  is, 
however,  limited  in  practice  by  the  next  item  on  the  loss  account, 
namely,  the  steam  in  the  flue  gases.  This  steam  arises  from  the 
original  moisture  in  the  coal,  from  the  water  of  combustion  of  the 
hydrogen  content,  and  also  from  steam  jets,  which  are  sometimes 
used  for  carrying  in  the  air  for  combustion.  The  more  steam  is 
present  the  more  the  j>rocess  of  extraction  of  heat  from  the  flue 
gases  is  limited  on  account  of  the  corrosive  action  of  the  water  formed 
by  condensation  on  the  tubes  of  the  feed-water  heater.  Surely  it  is 
time  that  manufacturers  faced  the  problem  of  making  a  cheap  form 
of  economizer  with,  say,  cast-iron  tubes,  which  could  Ije  put  on  the 
tail  end  of  the  feed  pump  and  could  extract  a  good  proportion  of 
the  energy  carried  away  by  the  flue  gases  and  steam  together. 

The  radiation  losses  can  in  general  be  much  reduced  by  more 
attention  to  the  lagging  and  brickwork  than  often  falls  to  their  lot. 
But  the  efforts  of  the  reformer  may  well  quail  before  the  stupendous 
loss  carried  away  by  the  condensing  water  and  made  hideous  in 
the  cooling  towers.  But  even  with  the  economies  suggested  the 
percentage  of  useful  energy  can  be  increased  to  19-5  per  cent,  working 
at  a  good  load  factor  with  a  large  turbine  plant. 

The  Internal  Combcstion  Engine. 

Let  us  now  turn  to  the  internal  combustion  engine  and  gas  pro- 
ducer, and  see  how  this  combination  ^\^ll  stand  similar  overhauling. 
Average  practice  in  moderately  small  non-recovery  plants  yields 
about  1  H. p. -hour  for  each  pound  of  coal,  and  the  balance-sheet  for 
such  a  power  plant  would  look  something  like  this  :  Banking  losses, 
2  per  cent.  ;  lost  in  ashes,  6  per  cent.  ;  radiation  from  producer  and 
engine,  oo  per  cent.  ;  engine  friction,  3-5  per  cent.  ;  engine  cylinder 
cooling  water,  23  per  cent.  ;  used  in  auxiliaries,  blowers,  &c..  2  per 
cent.  ;  carried  away  in  engine  exhaust,  38-5  per  cent.  ;  usefully 
expended,  19-5  per  cent. 

The  largest  of  these  losses  is  that  carried  away  in  the  exhaust 
gases.  A  good  deal  of  this  can,  however,  be  used  for  raising  steam 
in  a  special  form  of  tire-tube  boiler,  but  here  again  we  are  limited  in 
the  amount  of  heat  we  can  extract  from  these  gases  by  the  undesir- 
ability  of  condensing  the  steam  they  contain  ;  this  is  another  cf.se 
for  the  cheap  feed-waLer  heater  mentioned  before.  However,  as  it 
is,  nearly  two-thirds  of  the  heat  in  the  exhaust  can  be  used  for  raising 
steam,  Avhich  may  amount  to  2  lb.  of  steam  per  pound  of  coal  in 
the  producers. 

The  next  serious  loss  is  that  in  the  water  ust>d  for  cooling  the 
gas-engine  cylinders.  This  is  more  difficult 'to  negotiate,  as  low- 
temperature  heat  is  rather  a  drug  on  the  market.  Probably,  unless 
there  is  a  demand  for  hot  water  for  some  other  i)urpose,  the  In^st 
plan  is  to  combine  gas  and  steam  p'ant.  This  has  Ihhmi  carried  out 
in  some  combined  engines  in  America,  using  both  the  gas-engine 
cylinders  and  the  exhaust  to  raise  steam,  which  is  used  in  another 
cvlinder  driving  on  to  a  common  crank-shaft.  Another  proposal, 
and  one  that  goes  milch  more  to  the  root  of  the  matter,  is  the  "  Still  "" 
engine.     1  believe  that  this  engine  will  "  get  a  move  on  "  presently. 

As  regards  by-products  the  matter  at  present  largely  turns  on 
whether  the  by-product  recovery  producer  can  or  cannot  be  made  self- 
supporting  in  the  matter  of  the  steam  it  uses.  Producer  reformers  aver 
that  the  reforn\ed  ]>roducers  will  ntake  their  own  steam  and  more.  If 
this  proves  to  be  the  case  it  becomes  frequently  a  question  between 
the  relative  values  of  coal  and  by-products  whether  it  does  not  pay  to 
gasify  the  coal  used  for  steam  power  plants.  It  only  waits,  however, 
for  the  perfecting  of  the  gas  turbine  to  make  the  gasifying  of  coal  and 
the  recovery  of  by-jn-oducts  a  foregone  conclusion.  And  then,  of 
course,  at  the  back  of  all  this  is  the  immense  possibility  of  gasifying 
what  would  otherwise  be  waste  fuel,  and  there  is  another  ]>ossible 
way  of  utilizing  the  heat  of  combustion  and  converting  it  into  elec- 
trical energy,  namely  by  means  of  the  thermo-pile. 

Power  and  Hot  Water  as  By-Prodiits. 

To  every  thoughtful  mind  there  must  have  been  forced  the  con- 
viction that,  when  all  our  national  resources  are  used  as  they  ought 
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to  be  used,  aiii])lc  jjower  Avill  result  as  a  by-])roduct,  and  fuel  charges 
will  be  struck  out  of  the  bill  foi'  power.  It  would  then  remain  for 
engineers  to  reduce  the  capital  charges,  which  can  be  done  slowly 
by  reducing  the  cost  of  plant  but  much  more  quickly  by  increas- 
ing the  load  factor  and  diminishing  the  transmission  losses  of  our 
big  power  stations.  IManchester  has  given  a  lead  in  this  direction 
by  the  cultivation  of  large  power  consumers  situated  near  the  station 
and  willing  to  accommodate  their  demands  to  the  exigencies  of  the 
other  loads. 

There  is  a  possibility  that  the  use  of  steam  might  be  justified  if  the 
latent  heat  in  it  could  i)e  extracted  and  used  for  some  useful  purpose 
such  as  process  work  in  the  factory  or  a  commercial  supply  of  hot 
water  for  domestic  washing  and  heating.  The  latter  most  attractive 
possibility  is  well  known  and  some  amount  of  work  has  been  put  into 
it,*  but  all  the  literature  on  the  subject  has  been  too  partial  and  has 
stopped  short  of  actually  proving  or  disproving  the  commercial 
possibility  of  the  scheme.     It  may  be  perfectly  true — 

1.  That  what  the  industrial  household  is  most  in  need  of  is  a 
supply  of  hot  water  for  washing  the  person,  the  clothes,  and  the 
culinary  a])])aratus  ;   and 

2.  'i'hat  the  power  station  without  much  interfering  with  its 
function  as  a  power  station  could  supi:)ly  hot  water.  But  it  does 
not  in  the  least  follow — 

3.  That  the  ratio  of  the  demand  for  power  to  the  demand  for  hot 
water  is  of  the  same  order  of  magnitude  as  the  ratio  of  their  produc- 
tion in  a  joint  station  ;   or 

4.  'I'hat  even  if  1,  2  and  3,  are  all  true  the  supply  could  be  given  at  a 
])rice  which  the  industrial  householder  could  and  would  pay. 

It  is  projiosed,  therefore,  taking  for  granted  items  1  and  2  to  prove 
the  truth  of  3  and  4.  For  this  purpose  I  have  thought  it  best  to  take 
an  actual  exainple,  giving  my  assumptions  and  figures  so  that  any 
alteration  in  the  conditions  can  easily  be  allowed  for.  Take  an 
industrial  community  of,  say,  10,000  inhabitants  grouped  into  1,670 
households  of  six  members  each,  three  of  whom  are  working.  The 
houses,  arranged  on  garden-city  lines,  eight  or  nine  to  the  acre,  and 


alloAnng  for  wide  roads  and  ample  open  spaces,  would  occupy  about 
three-quarters  of  a  square  mile.  The  demands  for  electrical  energy 
per  household  will  be  about  6,400  units  per  annum  for  tho.se  employed 
in  the  factories  (I  h.p.  per  individual),  500  units  for  lighting  and 
cooking  in  their  homes,  and  100  units  for  carrying  the  household 
about  in  trams  and  for  public  lighting  ;  total,  7,000  units  per  annum 
per  household.  As  there  are  1,670  households  the  town  would 
require  a  power  station  turning  out  about  12  million  units  jier  annum, 
which  at  25  per  cent,  load  factor  would  have  a  maximum  load  of  a 
little  over  5,000  kw. 

Suppose  the  station  to  work  with  a  vacuum  of  about  20  in.,  it 
would  take  about  20  lb.  of  s+eam  per  unit.  These  20  lb.  of  steam 
could,  on  condensing,  yield  20  gallons  of  hot  water  at  about  160°F., 
so  that  we  have  an  average  of  400  gallons  of  hot  water  per  household 
per  day.  Allowing  50  gallons  per  day  for  baths  and  Abashing,  350 
gallons  are  left  for  warming  the  house.  If  ^e  allow-  the  water  to 
cool  from  160°F.  to  100°F.,  about  200,000  therms  are  liberated  per 
24  hours,  which  is  sufficient  to  keep  a  five-room  house  comfortablv 
warm.  (For  those  who  are  more  familiar  with  electrical  imits  this 
corresponds  in  heating  effect  to  about  2|  kw.  for  24  hours.) 

In  a  town  of  this  size  there  are  about  15  miles  of  roads.  To  cam* 
the  hot  water  from  the  central  station  four  5 -in.  mains  ^^■ill  suffice  ; 
from  these  would  radiate  2-in.  mains  ;  and  from  these  a  J-in.  ser%'ice 
would  su2)ply  each  house.  Flow  and  return  pipes  would  be  provided, 
the  flow  pipes  being  lightly  lagged.  The  loss  from  these  pipes 
would  amount  to  less  than  15  per  cent,  of  the  heat  delivered  to  the 
houses  if  the  lagging  of  the  flow  pipes  allowed  half  of  one  therm 
to  escape  per  square  foot  per  hoiu-  per  degree  Fahrenheit,  which 
would  not  be  considered  a  very  good  steam -pipe  coAcring.  The 
total  cost  of  the  pipes,  including  lagging,  excavating,  laying  and 
filling  in  would  be  about  £45,000.  The  extra  plant  required  at  the 
central  station  might  add  another  £5,000.  6  per  cent,  interest  and 
2^  per  cent,  depreciation  (21  years'  life)=£4,250  per  annum  =  ls. 
per  week  per  house,  which  surely  would  gladly  be  paid  for  this 
service. 


Mr.    F.    Forrest 


on    Modern    Switch^ear    and 
Distribution.t 


The  new  Electricity  Supply  Act,  by  delimiting  the  proposed  elec- 
tricity districts  with  a  view  to  obtaining  the  best  all-round  effi- 
ciency, by  ])roviding  for  the  utilisation  of  waste  heat  and  water 
power  where  found  commercially  exj^edient,  so  as  to  conserve  coal, 
and  by  ])roviding  for  reseai'ch  work  so  vitally  necessary  in  the  case 
of  an  industry  based  upon  an  ever-advancing  science,  is  a  landmark 
in  our  industrial  history,  and  the  beginning  of  a  new  and  better 
era  for  electrical  engineering.  Although  owing  to  the  present 
difficult  financial  situation,  the  full  development  of  the  national 
scheme  as  outlined  in  the  Act  )nay  be  considerably  retarded,  it  will 
not  l)e  inaj)j)ropriate  to  c-onsider  some  of  the  engineering  questions 
to  which  the  Act  will  give  rise. 

Tun  Size  of  (Je'nekating  I^nits. 

The  type  of  priine  mover  chosen  ."ot  use  in  the  generating  slalions 
will  be  that  which  under  normal  working  conditions  gives  a  maxi- 
mum of  economy,  reliability  and  convenience  for  a  minimum 
investment  of  c^apital.  As  far  as  our  present  knowledge  goes  the 
high-jn-essure  steam  turbine  fulfils  these  conditions  best.  The  size 
of  each  individual  unit  is  not  likely  to  exceed  40,000  kw.  for  single 
generators,  owing  })artiy  to  diffic-uities  of  trans{)orl,  but  also  because 
the  increased  economy  with  larger  sets  will  be  very  small,  and  this 
is  more  than  olfset  by  the  additional  risks  incurred  owing  to  a  smaller 
number  of  units  i)eing  installed.  A  .safe  rule  to  adopt  would  be 
that  the  size  of  the  largest  generator  installed  should  not  exceed 
in  ca|)acity  20  j)er  cent,  of  tlie  nuiximum  load  on  the  system  it 
supi)lies,  and  spare  |)lant  equal  in  capacity  to  the  largest  set  installed 
must  be  provided  and  k(>pt  a\aiial)le  for  immediate  service.  The 
first  and  chief  consideration  nuist  be  continuity  of  supply,  and  un- 
less some  sueii  limit  is  imposed  on  the  size  of  the  iniit,  too  great  a 
striving  after  the  lowest  possible  costs  may  lead  to  grave  embaras.s- 
mciit  in  case  of  bri-akdown. 

Steam  Haisinc  (jIiestions. 

Tlic  trend  of  modern  engineering  in  its  searcli  after  econ(unv  is 
towards    still    higher    steam    pressures    and    increased    superheat. 

*  Mr.  IVarco  hasluul  e.xainpies  of  tliisat  wc-k  in  Miuicliester  for  years. 
.S'cr  (tlin  W.  M.  Selvey  on  "A  System  of  Comliincd  l<]lcctric  Power  and 
('(iinnicrcial  Heating  (Jencrating  Sljitions  "  (SlKMlicld,  1918). 

•j'  Abstract  of  t lu>  Ciiaiiinaii's  Addivss  to  tlie  South  Midland  Centre  of 
llic  Institution  of  Electrical  Engiucci-s,  November  li,  11)20. 


Some  of  our  largest  new  stations  are  to  run  with  steam  pressures 
as  high  as  350  lb.  jjer  square  inch,  with  a  total  temperature  of 
about  700"F.,  whilst  at  one  large  station  now  approaching  com- 
pletion it  is  proposed  to  re-heat  the  steam  between  high-pressure 
and  low-pressure  cylinders  of  the  turbines.  The  present  is  a  transi- 
tion period  in  the  design  of  the  modern  power  house,  and  the  expe- 
rience gained  with  these  high  pressures  and  with  re-heating  will  go 
far  towards  deciding  the  type  and  arrangement  of  the  main  turbo- 
generators for  future  stations. 

Although  the  gas  firing  of  the  boilers  is  at  first  sight  an  exceedingly 
attractive  proposition,  our  jjresent  method  of  burning  low-grade 
fuels  direct  under  the  boilers  is  likely  to  be  continued.  Every 
process  of  coal  distillation  for  boiler  "firing  involves  considerable 
extra  heat  losses,  which  must  be  compensated  for  by  the  ])roduction 
of  by-products  of  greater  value  than  the  heat  so  lost.  Tufor- 
tunately,  this  is  not  the  case  even  \\  ith  the  pi-esent  high  ]irice  obtain 
able  for  these  bye-products,  so  that  gas  firing,  with  its  jiromise  of 
higher  boiler-house  efficiency,  is  not  yet  a  iinancially  soinul  proj)Osa]. 

SCIKXC'E    IN    the    BoU.EU    HolSE. 

The  efficient  binning  of  low-grade  fuels  has  been  made  po.ssiblc 
i)y  imjjrovements  in  the  design  and  arrangenu-nt  of  the  mechanical 
stokers  and  furnace  brickwork,  but  also  by  the  gradual  introduction 
into  our  boiler  houses  of  nuMi  of  supeiior  intelligence,  suj)ervised  by 
expert  steam  engineere.  These  men  are  now  greatly  assisted  in  the 
carrying  out  of  their  work  by  accurate  instruments  for  indicating 
the  "amoimt  of  steam  delivered  by  each  boiler,  gas  temperature 
indicators,  draught  gauges,  and  CO,  indicators.  We  are  hopeful 
that  shortly  it  Mill  be  possible  to  replacb  the  VO..  indicator  by  an 
instrument  for  iiulicating  accurately  the  excess  of  oxygen  in  the  flue 
ga.s,  wiiich  is  w  hat  we  really  want  to  know.  The  temperature  of 
the  gases  discharged  from  a  modern  water-iube  boiler,  with  its 
economiser.  is  .so. low  that  mechanical  draught  is  a  necessity;  but 
this  gives  us  a  better  means  of  controlling  the  duty  of  each 
boiler  during  i)eriods  when  they  may  l>c  suiijilied  with  fuels  of 
widely  varying  (jualities. 

Further  elasticity  in  the  working  of  the  boiler  house  might  be 
obtained  by  subdividing  the  overhead  coal  bunkers  into  two  unequal 
parts,  the  larger  part  holding  fuel  of  average  (piality  tor  use  during 
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periods  of  li^ht  or  moderate  loads,  and  the  smaller  part  holding  fuel 
of  better  quality  for  use  durinfi  periods  of  heavy  load  or  in  case  of 
emergency. 

Even  with  the  most  economictal  ])lant,  the  overall  thermo-dynamic 
eflicieiK^y  of  the  big  generating  stations  we  are  considering  is  not 
likelv  to  exceed  20  per  cent,  when  running  with  a  load  factor  of 
40  per  cent.,  whilst  steam  is  used  as  our  working  substance. 

ThK  SwiTCIIflKAIi  OF  Till':  FlTURE.- 

The  outstanding  features  of  the  design  and  arrangement  of 
the  controlling  switchgear  which  will  be  installed  in  the  large  stations 
of  the  future  will  bo  safety  and  nhu'dute  simpHcihi.  Among  other 
means  likely  to  be  adopted  for  increasing  the  safe  working  of  the 
main  switchgear  will  be  the  use  of  current-limiting  reactances  of 
such  capacity  and  so  arranged  that  every  main  switch  in  the  station 
will  be  capable  of  satisfactorily  breaking  the  maximum  short- 
circuit  current  of  the  circuit  whidi  it  controls.  The  prejucjice 
against  the  use  of  reactance  for  the  main  switchgear  which  has 
undo\ibtedly  existed  hitherto  is  giving  place  to  a  better  appreciation 
of  the  benefits  accruing  from  their  use,  and  it  is  now  considered  to  be 
as  sound  engineering  to  in.sert  current-limiting  reactances  for  the 
prevention  of  destructive  short-circuit  currents  as  it  is  to  mount  a 
()  in.  gun  on  a  non-rigid  carriage. 

Both  safety  and  simplicity  are  increased  by  keeping  the  number 
of  circuits  connected  to  the  main  bus  bars  down  to  the  absolute 
minimum.  For  instance,  if  there  are  six  generators  installed  in  the 
station,  then  the  number  of  circuits  connected  to  the  main  bus  bars 
should  not  generally  exceed  18 — viz.,  six  generator  circuits  and 
12  group  feeder  circuits — each  of  the  latter  supplying  through 
current-limiting  reactances  a  sub-bus  bar,  to  which  a  group  of 
feeders  would  be  connected. 

High  Ten.sion  Cables. 

With  the  increased  size  of  the  new  electricity  districts,  feeder  and 
transmission  line  voltages  are  likely  to  be  nuich  higher  than  the 
standard  pressure  of  33,000  volts  adopted  by  Manchester  and 
Birmingham  for  their  new  stations.  For  pressures  over  this  figure 
the  three-phase  trunk  feeders  will  ])robably  each  consist  of  three 
single -core  lead -sheathed  cables,  the  cojjper  conductors  being  stranded 
over  a  hemp  core  to  increase  their  diameter,  with  a  view  to  reducing 
the  potential  gradient.  The  high  dielectric  loss  when  pressures 
exceeding  30,000  volts  are  used,  and  the  induced  voltage  in  the  lead 
sheathing  if  single-phase  cables  are  adopted,  make  the  whole  subject 
of  cable  design  for  these  very  high  voltages  a  highly  complex  pro- 
blem ;  but  we  may  be  sure  that  our  British  cable  manufacturers, 
who  have  been  experimenting  for  years  with  extra  high  voltage 
cables,  will  be  ready  to  supply  such  cables  when  required,  and 
guarantee  their  satisfactory  working,  ft  is  assumed  that  all  main 
transmission  feeders  will  be  plac?d  underground  (full  advantage 
being  taken  of  the  compulsory  wayleaves  provided  by  the  Act),  and 
only  a  few  transmission  lines  of  set^ondary  importance  placed 
overhead. 


The  Problems  of  Domestic  Shpfly. 

Although  probably  not  more  than  10  i)Pr  cent,  of  the  output  of 
the  big  stations  we  have  been  consideriny  will  l>e  used  for  purely 
flomestic  supplies,  a  means  for  giving  this  class  of  supply  from  sub- 
stations connecter!  to  the  main  K.H.T.  di.stributing  sy.stem  must 
be  particularly  considered.  It  will  generally  Ik-  conceded  that  for 
small  low  tension  «lome.stic  .supplies  direct  current  is  on  the  whoI»» 
more  satisfactory  than  alternating  current,  apart  altogether  from 
the  larger  question  of  power  factor  and  the  fact  that  for  equal  dedarefl 
pre.ssures  alternating  current  is  at  least  41  per  cent,  more  dangeroas 
to  touch  or  handle  than  direct  current.  The  latter  point  is  of  special 
importance  now  that  .so  much  portable  apparatus  is  l^eing  intrwlueed 
into  the  modern  household.  Low  tension  alternating  current  can 
at  present,  however,  be  supplied  to  small  consumers  more  cheaply 
and  economically  than  direct  current,  because  with  the  former 
step-down  static  transformers  with  an  efficiency  of  about  98  per 
cent,  are  employed  and  the.se  require  no  regular  attention,  wherea.^ 
with  direct  current,  rotary  converters  must  1^  u.sed  having  an 
efficiency  of  about  02  per  cent,  and  these  do  require  con.stant  skilled 
attendance.  A  number  of  entirely  automatic  rotan.'  converter 
substations  have  been  working  with  con.siderable  succetvs  for  some 
years  in  the  United  States,  where  labour  costs  are  even  higher  than 
ours,  but  this  method  is  not  likely  to  meet  with  much  favour  in 
this  country.  The  ideal  towards  which  we  are  working  and  which  a 
few  years  ago  seemed  almost  an  impossibility,  is  a  completely  auto- 
matic and  static  substation  for  converting  K.H.T.  three-phase 
alternating  current  into  low  tension  direct  current,  with  an  overall 
efficiency  a])proaching  that  of  the  modern  transformer. 
The  Merccry  Vapoir  Rectifier. 

The  remarkal)le  development  during  the  last  few  years  of  the 
mercury  vapour  rectifier  for  substation  work  in  sizes  up  to  .tO<I  kw. 
each,  has  brought  us  much  nearer  to  our  ideal, and  1  Wieveit  is  appa- 
ratus of  this  character  which  will  Ije  adopted  for  small  traction  and 
lighting  sub-stations  in  the  future.  It  is  noiseless,  occupies  a 
small  space,  and  requires  no  regular  attention.  It  is  insensible 
to  variations  in  frequency,  its  regulation  or  voltage  rise  between 
no  load  and  full  load  can  be  adjusted  between  5  per  cent,  and  17 
per  cent.,  and  its  overall  efficiency  including  the  step-down  trans- 
former is  about  93  per  cent,  at  .lOO  volts,  this  efficiency  being  prac- 
tically constant  at  all  loads.  In  first  cost  it  is  cheaper  than 
rotary  converters,  and  can  be  installed  in  a  less  expensive  building. 
One  "disadvantage  with  it  is  that  the  arc  and  therefore  the  direct 
current  supply  is  not  self-restoring  after  an  interruption  of  the 
alternating  current  supply,  but  has  to  be  restarted  by  means  of  a 
small  ignition  arc  temporarily  set  up  between  an  electrically  con- 
trolled steel  rod  plunger  and  the  mercury  bath  cathode.  It  is. 
however,  not  difiicult  to  foresee  that  when  a  fully  automatic  sub- 
station is  required  some  simple  instrument  of  the  relay  type  will  lie 
devised  to  restart  a  rectifier  and  connect  it  to  the  busbars  after  the 
alternating  current  "supply  has  been  restored.  These  rectifiers  .seem 
to  hold  in  themselves  great  promise  for  the  future  of  electric  supply 
in  suburban  or  more  i.>olated  districts. 


Mr.   H.    Dickinson    on    Electricity    Snpply. 


After  referring  to  the  progress  made  by  the  Liverpool  sub-centre 
siiu^e  its  formation  in  1919,  and  paying  a  special  tribute  to  the  efforts 
of  Dr.  Marchant,  his  predecessor.  Mr.  Dickinson  said  that  he  proposed 
to  deal  with  the  question  of  electricity  su})ply,  which  was  exciting 
much  interest  in  this  and  other  countries.  He  recalled  briefly  the 
Coal  Conservation  Report  of  1917  and  the  Electric  Power  Supply 
Report  of  the  following  year.  The  main  suggestions  made  in  these 
reports  were  incorporated  in  the  Bill  brouglit  before  Parliament  in 
1919.  There  had  been  much  criticism  shown,  but  too  little  time 
had  been  available  for  the  discussion  of  contentious  points.  The 
decision  to  droj)  the  proposal  to  form  District  Boards  and  compulsory 
])urchase  was  mifortunate,  and  it  would  delay  procedure  by  many 
months,  as  each  scheme  had  to  be  contrived  to  meet  the  views  of  all 
the  difi'erent  partners.  The  formation  of  District  Boards,  on  the 
other  hand,  could  have  been  proceeded  with  immediately.  Never- 
theless, the  Electricity  Commissioners  had  some  power  of  coercion, 
as  they  might  refuse  sanction  for  extensions  to  recalcitrant  authorities. 
But  the  process  would  be  slow  and  give  rise  to  much  discord. 
In  Mr.  Dickinsons  opinion,  further  powers  will  have  to  be  gianted 
before  the  aims  of  the  Bill  can  be  satisfactorily  carried  into  effect. 

♦Abstract  of  the  Chairman's  addi-ess  to  the  Liverpool  Sub-centre  of 
the  North-Westem  Centre  of  the  Institution  of  Electrical  Engineers, 
November  1,  1920. 


Present  and  Fitire  Contitions  of  Sipply. 

Mr.  Dickinson  next  analysed  the  present  conditions  of  supply, 
which  involve  hundreds  of  different  systems,  with  varying  pressures 
and  frequencies.  Co-ordination,  standanlisation  and  unity  of 
control  are  essential,  and  the  control  of  generation  and  main  trans- 
mission over  wide  areas  is  now  generally  ciuIoi-simI  by  the  electrical 
industry.  Already  improvements  in  alternating-current  machinery 
have  led  in  many"  cases  to  the  entire  replacement  of  the  original 
plant.  The  con"iplete  scheme  thus  only  carries  the  present 
tendency  a  stage  forward.  In  futui-e,  generating  stations  will 
be  laid  down  with  more  regard  to  cheap  production,  and 
larccr  and  more  economical  units  will  be  employed.  Higher 
electrical  pressures  will,  however,  allow  greater  flexibility  in  the 
choice  of  the  site.  The  present  high  cost  of  laboiu-  makes  it  necessary 
to  install  laboiu'-saving  devices  wherever  possible. 

Another  essential  feature  of  progi-ess  is  the  use  of  cables  capable 
of  withstanding  much  higher  pressures  than  in  the  past.  The 
presence  of  traces  of  air  in  insulating  materials  has  a  prejudicial 
effect,  but  it  is  claimed  that  new  methods  have  overcome  this  difti- 
cultv'  and  the  ojnnion  is  held  that  cables  suitable  for  6ti,lXH>  volts 
could  be  manufactured.  Cables  for  33.0W  and  55.tXX)  volts  are 
actuallv  being  made.  ,      ,j    ,  i 

In  tiie  future  waste  heat  available  m  a  district  should  be    used 
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for  generating  electricity,  and  some  varieties  of  fuel,  at  present  un- 
marketable, might  be  employed  if  a  super-tension  network  were  in 
existence.  Pulvorised  coal  conld  be  more  Avidely  used.  The  results 
of  such  steps  would  mean  a  material  saving  of  coal. 

In  revicAnng  the  problem  of  electricity  supply  it  is  necessary  to 
look  five  or  ten  years  ahead.  Undertakings  are  now  receiving 
applications  for  supply  at  an  unprecedented  rate,  and  much  addi- 
tional plant  will  be  required  :  yet  some  existing  stations  are  incapable 
of  further  development,  though  linking-up  would  diminish  the 
amount  of  new  plant  necessary.  Developments  in  the  use  of  elec- 
tricity will  proceed  more  rapidly  under  the  new  conditions,  and 
such  problems  as  railway  electrification  will  be  facilitated.  Finally, 
a  unified  system  will  afford  a  great  safeguard  against  breakdowns. 
It  is  illogical  to  contend  that  it  is  right  to  spend  money  on  the  ex- 
tension of  existing  stations  which  would  subsequently  have  to  be 
bought  out,  and  yet  to  object  to  the  expenditure  necessitated  by  the 
prO])Osals  of  the  Electric  Power  Supply  Report.  Reconstruction 
of  existing  stations  would  only  be  a  temporary  expedient,  and  in 
the  long  run  the  total  capital  expenditure  would  be  greater. 

Improvements  in  Efficiency. 

Dealing  with  possible  improvements  in  efficiency,  Mr.  Dickinson 
laid  stress  on  three  factors,  the  use  of  larger  generating  units  working 
under  high  vacuum,  the  use  of  higher  steam  pressures,  and  the 
heating  of  the  condensate  by  steam  abstraction  from  the  turbine. 
A  fourth  possible  factor  would  be  the  re-heating  of  the  steam  at  the 
different  stages  of  its  passage  through  the  turbine,  but  in  view  of  the 
complexities  involved  the  benefit  derivable  was  dubious.  Generally 
speaking,  improvements  must  be  obtained  mainly  by  raising  the 
temperature  of  the  steam  and  lowering  the  final  temperature. 
To-day,  temperatures  up  to  7()0°F.  arc  considered  satisfactory  and 
pressures  of  300  lb.  in  turbines  and  boilers  are  being  used.  Little 
advantage  is  to  be  gained  by  carrying  the  vacuum  beyond  29  in. , 
a  figure  which  has  been  attained  in  some  plants.  It  may  not  be 
long,  however,  before  we  see  stations  running  with  steam  at  500  lb. 
pressure  and  a  temperature  of  750°F.  By  using  steam  from  the 
auxiliaries  and  tapping  the  steam  at  various  points  in  the  turbine 
the  temperature  of  the  feed  water  may  be  raised  considerably,  but 
this  process,  if  carried  too  far,  would  diminish  the  value  of  the 
economiser.  Using  flue  gases  to  heat  the  air  before  it  enters  the 
boiler  furnace  involves  expense  and  complexities,  but  this  is  par- 
tially relieved  by  the  removal  of  the  need  for  an  economiser.  At 
high  pressures  this  is  an  advantage,  as  cast-iron  becomes  uncertain, 
and  cast-steel  is  very  expensive,  while  in  wrought-iron  corrosion 
and  wastage  would  be  excessive.  It  has  been  suggested  that 
pressure  on  the  economiser  should  be  kept  low  by  using  two  pumps 
in  series  or  a  multiple  rotary  pump,  but  this  would  add  materially 
to  the  cost  and  complication  of  feed  pipes.  Reference  was  also 
made  to  several  problems  in  the  design  of  large  turbines,  one  being 
the  question  of  giving  sufficient  area  to  the  blades-at  the  low-pressure 
end  without  exceeding  the  margin  of  safety.  Special  blades  now 
have  been  designed  to  meet  this  difficulty. 

The  tendency  in  recent  years  has  been  towards  higher  running 
speeds.  5,000  kw.  and  (5,000  kw.  machines  at  3,000  revs,  per  min. 
have  been  put  into  operation,  and  there  will  soon  be  running  in  this 
country  a  12,500  kw.  set  with  25  per  cent  overload  capacity  capable 
of  running  for  two  hours  at  this  speed.  Machines  of  still  higher  , 
output  running  at  this  speed  may  be  juade  in  the  near  future.  High 
spesds  involve  smaller  diameter  and  long'  r  rotors,  necessitating 
special  precautions  as  regards  ventilation.  Water-cooling  of  the 
rotor  through  tubes  has  been  attempted  lu't  has  not  quite  answered 
expectations.  Methods  of  cooling  and  filtering  air  are  many,  but 
do  not  call  for  special  comment.  Ten  years  ago  Dr.  Ferranti  said 
that  a  conversion  efficiency  of  25  per  cent,  w^as  necessary  if  elec- 
crieity  was  to  be  available  for  all  jnu-poscs.  He  has  recently  stated 
that  he  exjjccts  future  central  stations  to  ])roduce  on  the  switch- 
board 28  per  cent,  of  the  energy  in  the  fuel.  Meantime,  one  large 
generating  station,  designed  for  an  overall  efficiency  of  24  |K>r  cent., 
will  soon  be  in  operation. 

Heating  and  cooking  ajjparatus  has  been  nuich  iniV)roved  in  recent 
years,  and  there  is  a  promising  field  for  their  use.  The  high  initial 
cost  is  a  drawback,  yet  such  aj)plinnces  are  a  sound  investment  when 
one  considers  time  and  laboiu-  siiv(>d. 

Dl  '5TRIBrTI<)N    ruOHI.KMS. 

Under  the  i)ro]iosed  .Joint  Electricity  .\)ithorities  or  District 
lioards  the  distribution  and  transmission  of  electrical  energy  will 
assume  great  ini])ortance.  The  use  of  higher  pressures  will  involve 
more  powerful  switchgear  and  automatic  control  to  isolate  quickly 
any  faulty  section.  Existing  methods,  the  \ise  of  extra  pilot  wires 
and  split  condiu-tors  should  be  carefully  studied.  In  some  districts 
the  drop  in  very  long  feeders,  when  cookers  and  radiators  are  in  use, 
presents  difficulties.  One  solution  would  be  the  employment  of 
alternating   evurcnt    and    high-tension    feeders.      Considerable   ad- 


vances have  been  made  in  mercury  rectifiers  which  are  in  suceessfal 
operation  in  many  places  on  the  Continent.  Attempts  are  being 
made  to  render  the  apparatus  automatic  throughout  its  entire  range. 
The  cost  of  low-tension  mains  in  some  areas  is  heavy,  and  it  would 
be  a  big  problem  to  contemplate  their  replacement  by  some  other 
f oi  m  of  ca  ble. 

In  the  final  section  of  the  address  the  author  made  some  general 
remarks  on  costs  of  production  w'hich  have  advanced  enormouslj- 
during  the  war.  We  may,  he  thinks,  expect  ultimately  a  reduction 
on  the  coal  cost  per  unit  due  to  improved  efficiency,  &c.  Wages, 
repairs  and  rent,  taxes  and  rates  all  show  great  advances,  but  capital 
charges  have  fortunately  not  exhibited  the  large  increase  added  to 
other  items,  though  this  item  may  also  increase  in  the  near  future. 
However,  as  matters  settle  down,  we  may  reasonably  exjiect  ia 
diminution  \h  the  cost  of  energy.  One  of  the  most  hopeful  signs  is 
the  anxietj^  of  the  various  nations  to  resume  trade  relations.  What 
is  needed  now  is  a  period  of  freedom  from  industrial  disturbance,  so 
that  commodities  and  prices  may  settle  down  and  stable  conditions 
may  be  attained. 


Correspondence. 


THE  WOMAN  IN  THE  PROGRESS  DEPARTMENT. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  letters  of  Miss  Entwisle  and  Miss  Nott,  published 
in  your  issue  of  Oct.  22,  condemn  the  writers  in  themselves. 

A  more  tactless  letter  than  Miss  Entwusle's  would  be 
difficult  to  conceive.  She  appends  the  letters  A.I\I.I.E.E.  to 
her  signature,  and  she  is  also  a  member  of  the  Society  of 
Technical  Engineers.  Surely  these  two  facts  in  themselves 
refute  the  accusation  of  men's  prejudice  towards  women  in 
the  engineering  profession.  It  is  obvious  that  by  admitting 
Miss  Entwisle  to  these  institutions  men  are  ready  to 
appreciate  women's  ability.  Would  any  "  mere  male  " 
have  been  admitted  to  associate  membership  after  only 
five  years'  experience  to  his  credit. 

There  is  little  doubt  that  Mr.  Hiscox  bases  his  arguments 
on  experience,  perhaps  bitterly  gained,  yet  Miss  Entwisle 
considers  herself  to  be  in  a  position  to  contradict  him  after 
five  years  in  the  profession,  and  experience  gained  with  one. 
firm  only.  The  lady's  remarks  anent  jobs  being  merely 
clerical  and  beneath  the  dignity  of  the  '"  lordly  male  "  are, 
at  the  present  time,  in  distinctly  bad  taste,  to  say  the  least 
of  them. 

May  w^e  remind  Miss  Entwisle  that  many  men  in  jobs  far 
more  humble  than  even  "  clerical  jobs  "  gave  those  jobs  up 
in  order  that  ladies  like  your  correspondents  could  have 
the  opportunity  to  educate  themselves  fitly  for  such  positions 
as  they  held  during  the  war  and  to  hold  the  jobs  when  the  men 
came  back. 

With  regard  to  Miss  Nott's  letter.  Will  Miss  Nott  furnish 
accurate  details  of  work  she  actually  did,  not  saw  others  do, 
whilst  '•  serving  her  time  "  in  a  large  electrical  factory  ?  On 
her  ovrn  showing  the  shops  have  only  been  o]ien  to  members 
of  her  sex  some  five  years,  yet  Miss  Nott  has  not  only  ''  served 
her  time,"  but  has  for  some  time  held  a  position  of 
responsibility. 

aMiss  Nott  shows  an  utter  lack  of  knowledge  of  the  foreman 
when  she  savs  she  never  met  one  who  objected  to  her  presence 
in  the  shop."  Miss  Nott  might  be  reminded  that  she  "  served 
her  tinu^  "'  in  abnormal  conditions  it  was  the  foreman 
showed  his  tact  and  sense  of  fair  ])lay  when  he  gave  her 
information.  Had  Miss  Nott  heard  an  unabridged  o]nnion 
of  the  averag(>  foreman  on  "  Women,  in  the  Works  ""  her  ideas 
would  have  received  a  drastic  revision. 

With  regard  to  the  remark  that  "  a  good  deal  of  women's 
work  is  grade  one."  \\c  have  only  to  look  back  to  the  time 
when  women  first  started  making  shells  to  prove  the  utter 
fallacy  of  that  statement.  The  degree  of  accuracy  mentioned 
by  Lady  I\irsons  in  her  paper  on  "'  Wonuvn's  Work  in 
Engineering  ""  was  onlv  attained  by  the  introduction  and 
develojiinent  of  accurate  automatic  machines — set  up, 
incidentally,  by  men — jigs  and  gauges,  the  ])roduct  of  the 
brains  of  mere  males.  With  every  device  perfected,  so  far 
as  possible,  to  ensure  automatic  accuracy,  it  is  difficult  to 
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understand  how  any  woman-  or  even  child-  could  fail  to 
produce  work  to  a  fine  tolerance.  As  to  whether  physical 
strength  is  so  very  necessary  to  an  engineer,  it  is  as  well  for 
your  correspondents  to  remember  that  the  term  "  engineering  " 
embraces  a  good  deal  besides  ofHce  and  designing  work  or  the 
comparatively  light  work  on  test  beds. 

In  conclusion,  it  is  difficult  to  understand  how 
Misses  Entwisle  and  Nott  can  care  to  bring  their  views  into 
the  limelight  of  public  opinion  in  face  of  the  number  of  fully 
qualified  engineers  who,  after  serving  their  country  in  the 
field,  are  unable  to  find  employment. 

The  "  Electrical  Review  "  of  Oct.  22  published  a  list  of 
10  names  of  engineers  at  ])resent  on  the  books  of  the  Labour 
Ministry — all  over  thirty  years  of  age,  of  wide  experience,  and 
all  members  or  associate  members  of  the  Institution  of 
Electrical  Engineers. — We  are,  &c., 

"  Two  Males." 


TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  The  recent  article  by  the  writer  on  "  The  Woman  in  the 
Progress  Department  "  has  been  productive  of  some  spirited 
criticism,  as  is  evidenced  by  the  letters  which  have  appeared 
in  The  Electrician,  but  despite  the  arguments  which  have 
been  advanced,  the  writer's  opinions  have  not  undergone  any 
modification.  The  article  was  written  with  a  due  sense  of 
res})onsibility,  and  the  views  expressed  were  the  result  of  many 
years"  experience. 

One  would  think,  from  the  criticisms  which  have  appeared, 
that  it  was  during  the  war  period  that  the  woman  first  became 
acquainted  with  the  engineering  factory,  whereas  for  many 
years  })rior  to  that  she  had  been  giving  honourable  service, 
proving  her  proficiency  in  those  branches  of  industry  for  which 
she  was  adapted.  And  yet  the  writer  has  been  called  "  in- 
consistent "  because  he  recognised  this  proficiency,  which  was 
the  result  of  years  of  training.  It  is  observed  that,  whilst  one 
woman  writer  declared  that  "  any  intelligent  girl  (or  boy) 
could  learn  any  mechanical  ])rocess  in  a  few  weeks,  if  well 
taught,"  the  other  writers  took  a  contrary  view,  as  the  follow- 
ing sentence  will  show.  "  Much  of  the  distrust  which  exists 
is  due  to  prejudice,  and  will  wear  off  as  women  prove  their 
capabilities."  There  it  is  shown  that,  so  far,  women  have  not 
proved  their  capabilities,  despite  the  fact  that,  instead  of  a 
few  weeks,  they  have  spent  a  few  years  in  endeavouring  to 
do  so. 

It  would  appear  to  the  writer  that  too  much  stress  is  being 
laid  upon  '"  education,"  "  college  training,"  and  the  like. 
"  Women's  greatest  drawback  is  that  many  firms  will  not  open 
their  doors  to  them,  and,  therefore,  the  woman  who  knows  she 
will  have  to  earn  her  own  living  ...  is  debarred  from 
taking  an  engineering  course  at  college  owing  to  the  uncertaintv 
&c."  The  writer  would  suggest  that  firms  themselves  usually 
prefer  to  be  the  educatory  niedium,  believing  in  practice  rather 
than  in  theory.  It  is  of  course  desirable  for  an  apprentice  to 
take  up  engineering  studies,  but  in  assuming  that  a  colleo-e 
education  is  sufficient  qualification  to  warrant  a  position  in  the 
engineering  factory  it  seems  that  the  woman  is  grasping  the 
"  wrojig  end  of  the  stick." 

Your  correspondents  speak  of  the  prejudice  of  the  men,  but 
can  it  be  expected  that  a  man,  who  has  spent  several  years  in  a 
factory  and  has  become  more  or  less  proficient  in  his  duties, 
will  accei>t  a  woman  upon  level  terms,  whose  only  qualification 
is  ••  a  college  education  ?  "  He  had  to  work  for  his  position, 
and  rise  upon  his  merits.  She  ex])ects  to  get  a  similar  position 
without  working  for  it  (in  the  luaiuiar  sense).  We  heard 
nothing  of  the  "  wonderful  woman  "  before  the  war,  and  yet 
she  was  in  evidence.  Then,  however,  she  worked  for  her 
position,  and  beat  the  man  at  his  own  game.  But  no  prejudice 
was  exhibited.  The  man  recognised  that  the  woman  was  his 
superior  in  a  certain  branch  of  industry,  and  he  allowed  her  the 
spoils  of  victory  and  took  up  another  branch.  The  woman, 
having  proved  her  superiority  in  this  branch,  did  not  immediatelv 
prodaim  her  su])eriority  in  all  branches,  but  educated  herself  to 
hold  what  she  had  won,  and  to  fit  herself  for  something  still 
higher.      The  newspapers    did  not    send    representatives   to 


interview  her,  neither  did  they  publish  her  portrait.  Yet  it  i.s 
significant  that,  despite  the  exodus  of  women  from  the  factory, 
she  is  still  there,  and  likely  to  remain  there  for,  of  course,  she  Ls 
a  necessity,  whilst  her  well  advertised  sister  i.s  not.  If  the 
woman  is  so  proficient,  would  the  employer  be  in  such  a  hurrv 
to  get  rid  of  her,  even  to  satisfy  the  demanrls  of  the  trade 
unions  ?  Despite  the  power  of  the  latter  bodies  it  will  be 
found  that  the  employer  can  usually  hold  his  own,  if  he  has  a 
strong  reason  for  so  doing.  It  is  evident  that  he  did  not 
consider  the  matter  of  sufficient  importance  to  contest,  and 
this  somewhat  spoiled  the  brilliant  picture  that  had  been 
painted. 

One  correspondent  speaks  of  the  woman  in  the  shell  factory, 
who  turned  out  such  accurate  work,  but  can  a  shell  turner  be 
termed  an  engineer  ?  And  in  regard  to  this  accuracy,  who 
was  really  responsible,  the  turner — or  the  machine  setter  ? 
And,  again,  was  a  woman  supervisor  responsible  for  quality 
and  quantity,  and  still  again,  did  a  woman  devi.se  and  execute 
the  tools  which  made  accuracy,  not  only  possible,  but  practi- 
cally certain  ?  Also,  in  one  very  large  shell  factory,  although 
most  of  the  operations  were  done  by  girls  (under  male  .super- 
vision), the  really  important  operation  (i.e.,  boring)  was  in 
every  case  performed  by  men.  It  was  a  case  of  a  repetition 
job  being  made  suitable  for  female  labour.  But  let  us  give 
credit  where  credit  is  due.  The  woman  was  no  "  dud."  and 
she  quickly  grasped  what  was  expected  of  her,  j>erforming 
her  task  expeditiously  and  efficiently.  That  she  was  worth 
her  place  is  not  disputed,  but  unfortunately  for  herself,  she 
had  an  exaggerated  idea  of  her  own  importance,  and  attempted 
to  make  others  believe  that  she  had  acquired,  in  a  few  month's 
the  essentials  of  engineering.     That  was  her  undoing. 

Many  instances  could  no  doubt  be  brought  forward  to  show 
that  the  woman  had  triumphed,  but  many  more  could  be  called 
upon  to  show  her  failures.  This  is  only  to  be  expected,  and 
is  scarcely  worth  argument.  There  are  "  duds  ""  amongst 
the  men,  and  always  will  be,  and  the  same  remark  must  be 
applied  to  the  women. 

Dealing  with  the  administrative  side,  your  correspondents 
admit  that  the  woman  has  not  yet  given  this  serious  considera- 
tion, so  we  may  assume  that  there  will  be  a  rod  in  pickle  for 
us  when  she  does  turn  her  activities  in  this  direction.  One 
writer  agrees  that  five  years"  training  is  necessary  to  qualify 
for  a  section  leader's  post  in  the  Progress  Department,  which 
shows,  at  least,  that  she  appreciates  the  value  of  practical 
experience.  Another  writer  blames  the  man  in  charge  for  the 
lack  of  opportunity  for  the  woman  to  prove  her  capability. 
■  for  the  simple  reasou  that  the  '  mere  male  '  in  charge  is 
generally  too  sure  of  his  own  powers,  or  too  much  afraid  of 
hers." 

This  seems  a  rather  peculiar  statement,  but  the  present  wTiter 
has  had  the  privilege  (?)  of  coaching  girls  in  this  profesvsion. 
He  was  not  '"  afraid  of  her  powers,"  for  the  simple  reason  that 
it  was  to  his  advantage  to  make  her  proficient.  His  experience 
of  progress  organisations  is  somev'iat  extensive,  but  he  is 
forced  to  the  conclusion  that,  in  the  main,  the  woman  shows 
no  aptitude  for  real  progress  work.  His  method  has  been  to 
sectionise  the  department,  to  place  a  girl  in  charge  of  each 
section,  and  to  promote  her  when  she  ha?  become  proficient. 
The  unfortunate  thing  is  that  the  girl  dislikes  promotion 
(except  the  financial  part  of  it)  and  so  long  as  her  salary  is 
j)rogressive,  that  is  the  only  progress  she  really  understands. 
The  real  meaning  of  "  progress  ""  is  beyond  her  comprehension, 
and  she  exhibits  no  entlmsiasm  in  the  profession.  If  her 
section  is  concerned  in  the  making  out  and  issuing  of  workers 
])iecework  tickets,  she  will  learn  the  diities  quickly,  and  soon 
become  proficient,  biit  she  is  quite  upset  at  the  suggestion 
that  she  should  leave  that  for  the  compiling  of  graphs  and 
charts.  There  is  too  much  learning  for  her,  and  she  would 
rather  remain  on  the  work  with  which  she  was  familiar, 
than  make  the  endeavour  to  rise  higher  and  thus  acquire 
more  knowledge. 

It  will  be  observed  that  she  differs  from  her  ""  mechanically- 
inclined  ""  sister  to  a  certain  extent,  as  the  latter  endeavours 
to  rise  on  the  strength  of  the  Httle  knowledge  she  has  gained. 
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In  reality,  however,  the  difference  is  but  slight,  for  disinclina- 
tion to  learn  is  apparent  in  thena  both.  The  girl  in  the  ProgTess 
Department  would  like  a  good  position,  but  she  is  not  prepared 
to  work  for  it,  and  as  it  cannot  be  attained  without  work, 
she  stavs  where  she  is.  The  same  remarks  apply  to  the 
girl  in  the  shops,  and  the  crux  of  the  matter  is  that,  until  the 
woman  is  prepared  to  work  for  a  position — to  recognise  that, 
in  spite  of  what  slie  knows,  there  is  much  more  that  she 
doesn't  know— she  will  never  be  taken  seriously,  and  the  revolu- 
tion of  the  engineering  industry  will  not  result  from  her 
endeavours. ^ — I  am,  &c., 

W.    J.    Hiscox. 
London,   November  5. 

[This  Correspondence  is  now  closed. ^ — Ed.  E.] 

SCIENTIFIC  LITERATURE  AND  INDUSTRIAL 
RESEARCH. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Now  that  research  has  assumed  such  a  prominent 
place  in  industrial  life,  the  efficient  use  of  scientific  literature 
has  become  of  supreme  importance,  and  Mr.  Eason's  article 
in  your  issue  of  October  22,  therefore,  makes  a  timely  appear- 
ance. The  efficient  investigator,  before  he  commences  experi- 
ments for  the  solution  of  a  new  problem,  finds  out  what  has 
already  been  done  by  others  on  the  same  subject.  In  thus 
appropriating  a  foundation  for  his  building  he  saves  time  and 
energy  for  himself  and,  as  apparatus  is  expensive,  money  for 
his  employers. 

There  never  was  so  much  valuable  knowledge  awaiting 
development  and  application  as  there  is  to-day,  nor  so  many 
workers  adding  daily  to  this  common  store.  Yet,  how  .strangely 
inefficient  are  the  average  methods  of  gleaning  this  informa- 
tion. The  remarkable  strides  which  industrial  research  has 
made  in  the  United  States,  and  the  great  extent  to  which 
success  over  there  has  followed  upon  the  application  of  results 
obtained  and  published  by  scientists  on  this  side  of  the  water, 
emphasises  the  importance  to  a  research  organisation  of  a  well- 
conducted  Information  Bureau  compiled  from  the  world's 
scientific  ]mblications.  Information  is  practically  useless 
unless  filed  and  indexed  efficiently.  Many  scientific  investi- 
gators, enthusiasts  in  a  new  line  of  research,  will  not  stop  to 
find  one  of  the  ready-made  foundations.  Impatient  to  build, 
they  begin  to  dig,  so  that  if  the  acquisition  of  available  know- 
ledge on  any  particular  subject  is  made  easy,  much  imnecessary 
labour  is  avoided. 

The  average  industrial  research  organisation  is  interested 
in  a  very  wide  range  of  subjects,  reaching  out  in  widening 
circles  from  the  speciality  with  which  it  is  most  closely  con- 
cerned, and  on  any  of  these  and  similar  subjects  the  investi- 
gator must  be  able  to  find  the  best  that  has  been  published. 
In  the  large  electrical  corporation  laboratories,  where  the 
scope  is  even  less  limited,  the  importance  of  the  subject  is  still 
greater. 

Mr.  Eason  has  shown  that  we  are  not  without  aids  to  the 
efficient  use  of  scientific  literature  -to  his  valuable  list  might 
be  added  the  recently  founded  "  Technos,"  jjublished  in 
French  :  but  the  very  fact  that  all  these  opportunities  exist 
means  confusion  and  wasted  effort.  Why  should  there  not 
be  ih  our  own  country  one  recognised  well  co-ordinated  system 
of  scientifi'-  and  technical  ab.stracts,  to  which  a  man  could 
turn  in  confideiue.  on  the  one  hand,  that  hp  would  be  missing 
!iothing,  and  on  the  other  that  he  would  iiot  be  ])iouu;hing 
the  same  ground  over  and  over  again  ? 

As  is  usual  in  a  case  of  this  kind,  the  reason  for  the  existing 
state  of  alTairs  is  difficult  to  deiine.  It  is  more  than  probable,  in 
the  ])rocess  of  its  evolution,  jealousies  between  dilTerent  bodies 
])revented  the  co-o])eration  so  desirable  in  the  early  stage,  and 
now  co-ordination  means  a  great  .undoing.  Jiut  it  should 
come.  In  spite  of  the  many  obvious  difficulties,  there  should 
be  every  ])rospoct  of  success  if  a  committee  of  representatives 
of  the  various  scientific  institutions  and  societies,  and  of  the 
])eriodica!s  now  abstracting  for  ])rofit,  were  to  get  together  in 
the  right  spirit.  Things  like  this  are  done  better  out  of 
Government   De])artments ;     but,   failing   agreement   of   the 


conflicting  interests,  the  time  would  then  be  ripe  for  the 
Department  of  Industrial  and  Scientific  Research  to  .step  in 
and  solve  the  problem  by  embracing  in  one  comprehen.sive 
scheme  the  be.st  in  each  of  the  present  systems.  As  Mr.  Eason 
])oints  out,  it  is  very  desirable  that  there  should  be  a  minimum 
time  lag  between  the  appearance  of  an  article  in  the  Technical 
Press  and  the  appearance  of  the  abstract.  An  abstractor 
keen  on  his  work  usually  complete's  one  week's  journal  before 
the  next  appears,  so  that,  allowing  the  printer  a  week — a 
generous  allowance  in  comparison  with  what  the  evening  papers 
can  do — there  is  no  reason  why  the  abstract  should  not  appear 
the  week  following.  Even  in  the  case  of  foreign  articles,  the 
delay  should  not  be  much  longer,  as  the  leading  French  and 
German  periodicals  are  now  arriving  within  three  or  four  davs 
of  publication.  Abstracts  are  frequently  scanned  with  a  view 
to  the  original  article  being  obtained  when  of  special  interest, 
and  nothing  is  more  annoying  than  to  get  a  reference  so  \otyj 
after  the  publication  that  the  original  is  out  of  print. 

In  a  recent  letter  to  "  Engineering  "  (Vol.  CX.,  p.  SO,  1920), 
the  importance  of  standardising  the  format  of  ab.stracts, 
proceedings,  &c.,  was  urged  by  Mr.  AVordingham.  and  the 
matter  is  certainly  of  importance  to  industrial  research,  where 
one  bureau  must  collect  from  such  varied  sources. 

With  the  opening  of  the  new  era  of  industrial  research  there 
was  never  a  better  time  for  putting  these  things  on  a  sound  basis. 
A  symposium  on  the  co-ordination  and  use  of  scientific  litera- 
ture would  be  a  novelty  ;  but  the  subject  is  important,  does 
not  lack  interest,  and  would  certainly  result  in  considerable 
benefit  by  being  discussed. — I  am,  &c., 

Acton  P.     DUXSHEATH. 

November  5th. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

TO   THE   EDITOR   OF  THE   ELECTRIC'IAX. 

Sir  :  Apart  altogether  from  the  merits  of  the  question  at 
issue — namely,  the  proposed  raising  of  the  subscriptions  to 
the  Institution,  I  wish  to  protest  against  the  method  adopted 
of  ascertaining  the  wishes  of  the  members. 

A  very  small  proportion  of  us  can  ])ersonally  attend  the 
meeting  and  hear  the  arguments  for  and  against  the  propcsals 
on  December  2nd,  and  so  we  are  invited  to  send  ])roxies  to  the 
Council  to  back  their  scheme.  Now,  as  this  amounts  to  an 
affirmative  vote,  why  cannot  we  be  allowed  a  straight  vote 
■■  for  "  or  ■■  against,"  after  having  a  statement  of  the  case 
submitted  to  us  by  post  ? 

The  present  system,  in  fact,  gives  those  in  favour  a  chance 
of  voting,  and  ^practically  bars  those  against  from  expressing 
their  wishes.  To  whom,  for  exam])le.  am  I  to  send  my  ])roxy 
(presuming  I  wish  to  oppose),  and  at  whose  exjiense  is  this 
oi)position  to  be  organised  ?  This  method  of  obtainirg  votes 
for  one  side,  at  the  expense  of  the  whole  membership,  is  very 
unfair.  I  know  that  the  same  thing  is  done  by  the  directors 
of  public  companies,  and  in  these  latter  days  ]jolitically  also, 
but  that  does  not  make  it  any  fairer. 

If  the  Co.mcil  really  wish  to  have  the  opinions  of  all  its 
members,  it  could  (o)  take  a  postal  vote,  (h)  take  a  personal 
vote  in  London  and  in  the  local  centres,  or  (c)  indicate  where 
proxies  can  be  sent  by  those  wishing  to  oppose. 

If  the  Articles  of  Association  insi.st  on'  the  ]iresent  unfair 
nu^thod  of  votinc,  nuiv  I  suggest  that  the  time  of  the  meetings 
on  December  2nd  could  be  well  spent  in  amending  them.-- 
I  am.  ()tc., 

Robert   A.    Sheldon,    .\.;M.1.E.E. 

Birmingham, 
Xov.'oth. 

I  Mr.  Sheldon  has  entirely  mistaken  the  terms  of  the  notice 
convening  the  meeting  and  the  accomj^anying  letter  from  the 
President.  If  he  is  unable  to  attend  the  meeting  himself,  he 
may  a]>point  as  proxy  on  the  form  sent  him  anyone  attending 
the  meeting  who  is  in  agreenuuit  with  his  views.  It  is,  in  fact, 
for  the  very  reason  that  so  small  a  proportion  of  the  members 
will  be  able  to  attend  the  meeting  that  the  proxy  method  of 
voting  has  been  introduced. — Ed.  E.] 
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ele(;tri('ity  in  factories  and  workshops. 

TO    THK    KDITOR    OF     THK    KLE(;TRIC'IAN'. 

Sir:  In  your  issue  of  October  15th  ti  letter  appeared  by 
Mr.  Wordinj^hani  with  reference  to  the  rehitive  danf^ers  from 
electric  shock  by  alternating  and  continuous  currents.  I 
have  often  wondered  myself  why  the  authorities  do  not  make 
;(,  difference  between  the  two  systems  when  i)roj)ounding 
rules  for  the  supply  voltage.  Many  years  ago,  when  the  ques- 
tion of  introducing  alternating  current  into  New  York  for 
"eneral  supply  was  under  consideration,  there  was  a  hue  and 
crv,  and  a  good  deal  of  correspondence  took  place  in  the 
.Vmerican  technical  press  on  the  matter.  In  some  experi- 
ments that  were  carried  out  by  Mr.  Harold  P.  Brown  at 
Columbia  College  on  animals  having  the  same  resistance  as  the 
human  being,  it  was  found  that  while  360  volts  alternating  cur- 
rent was  fatal  voltages  of  over  1,000  continuous  were  quite  safe. 

Many  of  vour  readers  will  remember  the  case  at  the  Sheffield 
baths,  where  two  men  mere  killed  by  200  volts  alternating 
current.  Mr.  Wordingham's  suggestion  is  a  good  one.  When 
the  metal  filament  lamp  first  arrived,  a  large  number  of  small 
transformers,  with  secondary  pressures  as  low  as  25  volts, 
were  installed  on  consumers'  premises  to  save  wiring  lamps  in 
.series.  Why  could  not  the  same  thing  be  done  now  for  the 
sake  of  safety  ?  The  alternating  current  is  not  popular,  as 
it  has  so  many  drawback.'^,  and  should  never  be  used  except 
for  long-distance  transmission,  and  then  only  to  carry  the 
current  to  sub-stations,  where  it  would  be  converted  to  con- 
tiimous  current  for  local  supply.  There  are  special  cases,  of 
course,  such  as  ship  })ropulsion  of  large  powers,  where  the 
continuous  current  would  be  out  of  the  question  ;  but  for 
general  supply,  such  as  in  our  large  cities,  towns  and  villages, 
the  continuous  current  is  the  best.  Even  in  America,  where 
the  alternating  current  is  so  much  used,  they  are  beginning  to 
find  that  out. — I  am,  &c.,  Charles  Rettie, 

Liverpool,  November  1st. 

THE  A.E.Ct.  contract 

TO   THE   EDITOR   OF    THE   ELECTRICIAN. 

Sir  :  I  am  instructed  by  my  Directors  to  write  to  you  with 
reference  to  the  Notes  appearing  in  your  issue  of  October  29 
last  regarding  the  order  for  electrical  plant  recently  placed 
by  my  firm  with  the  A. E.G.  The  writer  of  the  Notes  is 
evidently  not  aware  of  the  circumstances,  and  I  therefore 
beg  that  you  will  be  good  enough  to  insert  this  letter  in  your 
next  issue. 

It  is  far  from  correct  to  say  that  there  was  little  difference 
in  the  prices.  Even  had  the  contract  been  divided  into 
sections,  the  lower  British  quotations  were  appreciably  higher 
than  the  aggregate  figure  quoted  by  the  A. E.G.,  while  when 
compared  with  the  lowest  total  figure  named  bv  any  one 
British  firm  the  difference  was  very  substantial. 

My  directors  were  most  reluctant  to  place  this  order  abroad, 
and  all'orded  the  "British  firms  more  than  one  opportunity  of 
revising  their  prices  and  terms  of  delivery,  but  unfortunately 
without  any  appreciable  response.  Even  so,  my  directors 
would  not  have  refused  to  consider  the  British  offers,  but 
unfortunately  the  English  firms  insisted  on  a  fluctuation 
clause,  of  the  operation  of  which  my  Company  has  had  already 
bitter  experience,  and  which  introduced  a  serious  element  of 
uncertainty.  In  addition  to  the  above,  under  the  terms  of 
the  British  olTers,  delivery  would  not  have  been  completed 
for  at  least  20  months,  while  the  A. E.G.  were  not  only  prepared 
to  undertake  to  complete  in  about  one  half  of  that  time,  but 
even  to  accept  a  penalty  clause  in  respect  of  any  delay. 
Obviously  in  connection  with  such  a  contract  delivery  is  a 
matter  of  almost  overriding  importance. 

My  directors  sincerely  regret  that  they  were  compelled  to 
place  this  order  on  the  Continent,  but  "circumstances  as  to 
price  and  terms  of  delivery  ])resented  a  consideration  which 
it  was  impossible  to  ignore. — I  am,  &c.. 

For  Partington  Steel  &  Iron  Co.,  Ltd., 

^  Geo.  R.  Dobson,  Secretarv. 

■f       Partington  Steel  &  Iron  Co.,  Ltd., 

^^      Irlam,  Manchester,  Nov   4 

I" — ■"-■■ 


Mr.  H.  VV.  Clothier  on    Ironclad 
Switchgear. 


At  a  meeting  of  the  Newcastle  Students'  Section  of  the  Institu- 
tion of  Electrical  Kngineers  held  last  Friday,  Mr.  H.  W.  ("urTHiER 
gave  a  lecture  on  '  Ironda/l  Switchgear,'  and  de.scril^>*^l  the  expe- 
riences V  hich  led  up  to  the  enclosure  of  conductors. 

He  said  that  the  history  of  suitchgear  design  progressed  irom  the 
earliest  tj^jcs  of  air  break  and  plug  switchgear,  through  the  addition 
of  spring  sparking  contacts  and  the  arrangement  of  arc  arr*-stor» 
in  series  with  the  arc  to  the  tirst  example  of  the  oil  switch  :  thence 
via  the  scheme  of  having  the  main  break  in  air  with  a  .spring  sparking 
contact,  of  which  the  bottom  contact  was  pulled  down  into  a  pot  of 
oil  when  opening,  thus  drawing  the  arc  into  the  oil,  to  the  present 
day  design  of  armour-clad  switchgear. 

The  safety  of  attendants  evidently  received  considerable  atten- 
tion on  many  of  the  older  patterns  of  switchboards,  but  the  methods 
of  ensuring  this  safety  were  different.  The  majority  of  switch- 
boards at  that  time  were  of  the  single-pha.se  three-wire  tvpe.par- 
ticular  care  being  taken  to  insulate  all  apparatus  from  earth,  and  the 
arrangement  of  the  gear  was  such  that  it  w as  impossible  for  anyone 
working  on  the  neutral  to  touch  e'ther  the  inner,  or  outer  phase 
leads,  thus  limiting  any  possible  shock  to  the  capacity  charge  of  the 
body.  This  practice  actually  led  to  trouljle  owing  to  the  perfection 
of  insulation  achieved,  as  if  an  arc  was  once  started  it  was  possible 
for  it  to  continue  for  a  considerable  length  of  time. 

Mr.  Clothier  expressed  the  opinion  that  in  future  engineers  would 
not  dream  of  leaving  conductors  unenclosed,  and  that  in  view  of 
the  greater  safety  to  be  obtained  the  use  of  ironclad  switchgear  would 
become  general.  Any  combination  of  ironclad  and  open  gear 
Mr.  Clothier  considered  to  be  verj-  undesirable,  because  danger  is 
always  introduced  at  the  jimction  of  the  two  types,  owing  to  the 
presence  of  live  conductors  near  the  ironclad  switchgear.  If  such 
an  arrangement  was  required  then  great  care  must  l:)e  taken  in  the 
design  and  layout. 


The    Motor    Show,    1920. 

Last  week  saw  the  oi^ening  of  the  Motor  Exhibition — strange  to 
say,  the  largest  there  has  yet  been  in  that  this  year  it  occupied  both 
Olympia  and  the  White  City.  Stranger  still,  because  it  was  held  at  a 
time  of  difficulty  due  to  the  "  slump  "'  which  is  at  present  being 
keenly  felt  by  many  firms.  Last  year's  show  saw  an  unusual  state 
of  affairs — an  unprecedented  demand  and  a  totally  inadequate 
supply.  This  year,  despite  labour  troubles,  there  are  several  firms 
jiroviding  a  larger  output  than  the  public  is  prepai-ed  to  take. 
Increased  taxation  and  national  financial  tightness  have  had  their 
natural  effect  upon  the  public's  purchasing  power.  It  seems  the 
irony  of  fate  that  last  year  many  models  shown  had  not  withstood 
the  test  of  lengthy  road  tests  w  hen  the  public  rushed  in  to  buy — vet 
this  ye&T  when  the  opposite  is  the  case  the  eagerness  to  buv  has 
ceased. 

Models  .\nd  Designs  for  All. 

The  models  exhibited,  however,  cater  for  all  dcs'res  from  the 
last  word  in  luxury  to  the  minimum  requirements  fcr  road  comfort 
and  propulsion.  If  anything  thei-e  was  a  marked  development 
in  that  cheaper  and  lighter  make  of  car.  which  particularlv  appeals 
to  the  "owner-driver"  class  of  purchaser.  It  isinterestingto  note 
battery  and  magneto  ignition  are  still  keen  rivals,  and  that 
so  far  practice  does  not  seem  to  have  shown  a  decided  preference 
for  either  method.  We  should  have  thought  thai  the  present  poor 
state  of  our  roads,  due  to  neglect  during  the  war.  would  have  caused 
greater  attention  to  be  devoted  to  methods  of  body  suspension, 
but  the  show  does  not  reveal  any  particular  changes  or  developments 
in  tliis  dii-ection.  It  may  be  that  makers  consider  roads  will  be 
rebuilt  to  pre-war  standaitls,  but  it  should  be  remembei-ed  that  for 
export  trade  adequate  comfort  on  bad  roads  is  a  necessitv.  Over- 
head valves  and  camshafts  and  also  the  detachable  head  ai-e  items 
of  engine  design  which  appear  to  have  obtained  a  jiermanent  place. 
^^'ith  the  exception  of  cycle  cars,  air  cooling,  which  was  so  much  in 
evidence  last  year,  seems  to  have  given  way  to  the  older  method  of 
water  cooling. 

Igxitiox  .\nd  Lighting. 

This  year's  show  again  provides  evidence  that  the  British  made 
magneto  is  a  success,  and  xmless  the  question  of  price  arises  due  to 
the  continental  exchange  rates  or  deliberate  "  dumping  "  there 
is  no  reason  to  fear  foreign  competition.  Tiie  same  comment  may 
be  made  on  the  electric  self -starting  appaiatus.  and  it  is  to  be  noted 
that  it  is  becoming  general,  even  in  the  lower-priced  cai-s,  to   fit 
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this  modern  addition  to  the  car  driv^ers"  comfort  and  convenience. 
Some  90  per  cent,  of  the  exhibits  are  provided  with  this  apparatus. 
Electric  lighting  sets  are  also  apparently  gaining  considerably  in 
popularity,  and  again,  this  development  is  to  be  found  in  connection 
with  the  cheaper  cars  as  well  as  on  the  more  expensive  ones.  Last 
year  about  22  per  cent,  of  the  exhibits  were  priced  under  £500,  this 
year  approximately  15  per  cent,  come  under  this  figure  ;  18  per  cent. 
come  between  £500  and  £600,  and  about  an  equal  number  between 
£600  and  £800,  12  per  cent,  between  £800  and  £1,000,  and  32  per 
cent,  above  £1,000,  the  remainder  being  either  above  £1,500  or  not 
definitely  priced.  This  comparative  figure  relate  to  cars,  and  do  not 
include  cycle  cars.  Of  these  there  were  several  types  to  be  seen, 
the  lowest  in  price  being  the  Garden  at  £100,  whilst  there  were  mam- 
priced  between  £100  and  £200. 

Electrical  Transmission. 

Coac-hwork  and  finish  generally  seem  to  have  improved,  probably 
due  to  more  settled  manufacturing  conditions,  and  the  absence  of 
haste  in  preparing  exhibition  models.  At  stand  306  at  the  White 
City  was  to  be  seen  the  Crown  Magnetic  car,  or  as  it  has  been 
termed  in  the  popular  press,  "the  car  with  a  thousand  gears."  In 
this  car  the  customary  gear-box  is  replaced  by  electrical  transmis- 
sion, and  it  is  the  only  exhibit  of  this  character  in  the  show. 

The  Carter  electric  bath  chair,  designed  for  the  use  of  the  infirm 
and  convalescent,  is  another  electrical  novelty  seen  at  the  White 
City.  At  the  same  place  Messrs.  Fuller's  United  Electric 
Works,  Ltd.,  displayed  a  representative  exhibit  of  their  various 
starting  and  lighting  accumulators,  dry  batteries,  and  cables.  At 
the  stand  of  Messrs.  C.  A.  Vandervell  &  Company,  Ltd.,  we  were 
again  impressed  by  the  finish  and  general  design  of  C.A.V.  starters, 
magnetos  and  lighting  sets.  The  display  of  glassware  for  internal 
•car  lighting  also  called  for  Avorthy  comment,  and  this  firm  are  still 
apparently  pursuing  the  commendable  practice  of  issuing  literature 
which  adequately  and  clearly  describes  the  apparatus  and  the 
functions  for  which  it  has  been  designed  to  perform.  Messrs.  Rotax 
Motor  Accessories  Company,  Ltd.,  also  had  a  good  display  of 
electric  lighting  sets  and  starters. 

The  plan  of  dividing  the  show  between  Olympia  and  the  White 
City  certainly  relieved  the  crush,  and  the  transport  arrangements 
provided  between  the  two  places  were  well  arranged.  Evidentlj^ 
additional  show  space  as  well  as  moving  space  for  the  public  was 
needed,  because  both  sections  of  the  exhibition  were  adequately  filled 
with  exhibits,  and  were  well  attended  by  the  public.  There  did  not, 
however,  seem  to  be  quite  the  same  Avish  to  buy,  or  the  same  excited 
rustling  of  cheque  books  and  flowing  of  fountain  pens  in  filling  up 
order  forms  as  we  have  sometimes  noticed.  Evidently  demand  is 
tending  to  return  to  normal,  and  it  is  to  be  regretted  if  the  present 
financial  stringency  should  have  had  a  marked  reflex  effect  upon 
the  exhibition.  A  word  of  praise  is  certainly  due  to  the  organisers 
for  the  commendable  way  in  which  the  show  was  got  ready  to  time, 
and  the  general  comfort  of  the  public  provided  for.  The  exhibition 
closes  to-morrow. 


Electric    Traction    in    the    Argentine* 


The  (iMcstion  of  the  electrification  oC  Hiibuiban  lines  being  of  such 
])rcHninf;  iiitcicst  to  engineers  and  the  g(>neral  jiublic  in  this  country 
at  the  j)rcsent  time,  any  detailed  information  as  to  what  is  bcinc  done 
in  this  direction  is  of  value.  Tlic  Buitish-Tiiomson-Hoi'sto.n  Com- 
pany are  thercft)rc  to  be  congratulated  on  getting  out  as  a  handsome 
booklet  a  descrii)tion  of  the  work  tiiey  r(>cently  carried  out  in  tiic  elec- 
trification of  the  suburl)an  system  of  tlie  Central  Argentine  Railway. 
It  will  be  rcmcml)crc(l  tliat  the  equipment  of  tliis  railway  was  fully 
described  in  TuK  KLKcriiiciAN  for  Oct.  18,  25,  ISov.  1  and  8,  1918.  \'ol. 
L.VXXI.,  p.  510.  5:50,  550,  570. 

A  useful  introduction  to  the  book  refers  to  the  lii'vclopnicnt  of  electric 
trai'tion  in  Uritish  ])ractice,  and  is  followc('.  by  notes  on  the  history, 
geographical  features,  climate,  business  and  labour  conditions  in  th(> 
Argentine  Rc])ul)lii'.  An  inteivsting  ]»oint  about  the  traffic  on  this 
lailway  is  that  thcn>  are  four  peak  loads  instead  of  two.  as  it  is  the  habit  to 
take  a  lengthy  mid  (I  >y  intiMval  in  IJuenos  .Vires,  with  a  result  that  a  large 
numl)(>r  of  pi'(ipl(>  return  home  to  lunch.  This,  of  coui'se.  uivcs  a  higlter 
load  factor  than  is  usual  in  this  country  ;  and  it  is  iU.so  found  that  tlie 
trains  arc  fairly  full  tlirouuhout  the  day.  This,  liowevcr,  is  probably 
quite  as  much  due  to  the  excellence"  of  the  .service  as  to  tlie  custom  men- 
tioned, as  it  has  similarly  been  found  on  tlie  London  &  South -Westeru 
Railway  that  a  regular  electric  service  is  the  means  of  a  large  develop- 
ment in  th(>  tralfic,  (juite  irrcs])t>ctive  of  the  business  and  home-going 
rushes.  The  book  as  it  stands  is  quite  worthy  of  a  place  in  the  technical 
library,  and  the  British  Thomson-Houston  ("om]>any  mv  to  be  congratu- 
lated on  t  heir  production. 


Pacific  Gable  Board  Accounts. 

The  report  of  the  Pacific  Cable  Board  for  the  year  ended  March  31 
states  that  traffic  receipts  were  £642,948,  and  that,  after  taking  into 
account  refund  of  tolls  and  dues,  payment  for  charter  of  c.s.  "  Iris," 
and  miscellaneous  receipts,  the  total  was  £664,986.  Head  ofiice  expenses 
were  £11,818,  and  cable  stations  (salaries  and  expenses  £176,686  ;  cable 
ship  salaries  and  expenses  were  £20,971,  and,  after  providing  £5,379  for 
provident  fund,  and  placing  £353,000  to  lesen^e  and  renewal  fund, 
there  was  a  balance  of  £97,129.  The  interest  and  sinking  fund  on  the 
£2,000,000  advanced  for  capital  expenditure  came  t  :  77,545,  the  re- 
serve and  renewal  fund  foi  the  Sydney-Auckland  and  Doubtless  Bay- 
Auckland  cables  was  £9,150,  leaving  £1' ,433  15s.,  which  will  be  appfied 
in  reduction  of  the  outstanding  balance  of  the  original  advance. 

The  net  traffic  receipts  (£642,948)  exceeded  those  of  1918-1919  by 
£88,436.  lis.  4d.,  and  created  a  further  record.  Since  the  close  of  the 
previous  financial  year,  the  Government  tr  ffic,  which  formed,  during 
the  war  and  for  some  months  after  its  termination,  such  a  substantial 
proportion  of  the  entire  cable  traffic,  has  diminished.  This  fact  has, 
however,  not  resulted  in  any  appreciable  reduction  in  traffic,  as  public 
messages  have  been  increased  by  the  reinstatement  of  the  deferred  cable 
service,  and  the  facilities  of  the  other  routes  to  Australasia  were  seriously 
curtailed  by  interruptions  of  important  cables  which  resulted  in  the 
diversion  of  a  large  proportion  of  their  business  to  the  Pacific  Cable. 
The  expenditure  (excluding  special  apiirojiriations)  exceeded  that  of  the 
preceding  year  by  £29,035.  10s.  lOd.,  and  was  higher  by  £41,857.  Is.  9d. 
than  the  estimate,  due  mainly  to  the  rise  in  the  cost  of  supiilies  and  to 
increased  payments  to  staff.  The  war  bonus  was  raised  from  30  to  50 
per  cent,  during  the  year  under  re\'iew. 

In  the  preliminary  forecast  of  revenue  and  expenditure  for  the  year 
ending  March  31,  1921,  the  traffic  revenue  is  put  at  £400,000,  the  working 
expenses  are  anticipated  to  be  £212,800,  and  the  renewal  fund  will  require 
£39,150,  leaving  £148,050.  The  investments  for  accoimt  of  the  reserve 
fund  were  valued  on  March  31,  1920,  at  £755,925.  19s.  7d.  In  addition, 
there  is  in  hand  stock  cable  to  the  value  of  £69,936. 
Cables  and  Landlines. 

During  the  year  two  interruptions  occurred  on  the  Board's  cables, 
both  in  the  vicinity  of  Norfolk  Island.  The  first  was  in  June,  1919, 
when  the  cable  between  Norfolk  Island  and  Auckland  was  interrupted 
from  the  23rd  to  the  30th.  The  second  interruption  wa-s  to  the  Norfolk 
Island-Suva  Cable,  which  was  out  of  commission  from  Feb.  26  to  March  8. 

The  landlines  in  Canada  leased  by  the  Board  from  the  Canadian  Pacific 
Railway  suffered  few  interruptions  of  more  than  minor  importance,  and 
satisfactory  working  was  maintained.  A  complete  alternative  route 
between  Vancouver  City  and  the  Bamfield  terminus  of  the  cable  has  been 
secured  by  the  leasing  of  an  additional  landline  between  Vancouver 
City  and  Victoria,  where  it  is  joined  up  to  the  Board's  Victoria-Bamfield 
cable.  In  October,  1919,  through  working  was  introduced  between 
the  teiTuinus  of  the  Imperial  Cable  at  Halifax  and  the  Bamfield  terminus 
of  the  Pacific  Cable.  Formerly  all  Pacific  Cable  traffic  crossing  Canada 
by  the  Board's  landline  was  retransmitted  at  Montreal.  It  is  now 
relayed  automatically  through  that  station,  so  that  one  retransmission 
is  cut  out,  resulting  in  the  reduction  of  transit  times  and  errors.  The 
landline  between  Melbourne  and  Sycbiey  gave  verj'  satisfactory  .se^^•ice 
throughout  the  year.  It  is  intended  to  equip  the  line  for  fast-sjx?ed 
Wheatstone  working  with  Creed  printing  apparatus  at  the  Melbourne 
end.  Contracts  have  been  placed  for  the  apparatus  which  will  involve 
ex])enditure  of  approximately  £3,500. 

Stations. 

The  Board's  house  property  at  the  various  stations  has  been  main- 
tained in  good  repair,  and  various  improvements  have  been  made  or 
are  ])rojectc(l.  New  electric  jiower  ]>lant  was  installed  at  Bamfield, 
the  steam-engine  being  replaced  by  an  oil-engine.  The  new  plant  is 
])roving  satisfactory  in  every  way.  The  power  is  used  mainly  for  fighting 
the  station,  driving  apparatusand  jnimiung  water.  Electric  fighting 
will  shortly  be  ado])ted  at  the  Southport  station,  and  a  contract  has 
been  ])laccd  during  the  year  under  review  for  the  necessarj-  plant.  When 
the  installation  at  Soilthport  is  completed  cv(My  one  of  the  Board's 
stations  will  be  electrically  lit. 

Staff  and  Traffu-. 

The  iiealth  of  the  start  has  been  generally  satisfactory  during  the  year, 
and  tlic  high  level  of  loyal  and  efficient  service  has  been  fully  maintained. 
1'iie  Board  have  increased  the  number  of  superintendents  from  six  to 
eiiiht.  One  of  the  additional  a])pointments  is  in  connection  with  the 
Halifax  station,  for  which  the  Boanl  had  not  previously  appointed  a 
sui)crintcn(lcnt.  The  other  a])i)ointmeiit  is  f(U'  the  Melbourne  station, 
riie  lioard  have  not  yet  readied  a  conclusion  as  to  the  nature  of  the 
imiirovcments  in  the  staff  superannuation  arrangements. for  the  purposes 
of  which  a  sum  of  £50.000  was  apjiropriatcd  from  the  revenue  of  the 
year  1918-1919,  but  jiroiiosals  for  institutini:  a  staff  jiension  scheme  in 
lieu  of.  or  supjilcmental  to,  the  existing  pnn  idcnt  fund,  will  be  examined 
at  an  cariy  date. 

During  the  year  over  9,lXK),tX)0  paying  words  of  international  traffic 
(i.r.,  traffic  other  than  local  traffic  between  Australia.  New  Zealand  and 
the  Pacitic  Islands)  were  handled.  This  was  over  7.">0.0(X)  W(uxls  in 
excess  of  the  total  during  the  previous  year  and  300,0tK1  above  the  pre- 
vious record  number  of  paying  words  carried  in  1916-1917.  In  addi- 
tion to  international  traffic,  approximately  2.320.000  pacing  words  werev 
carried  during  the  year  between  .\ustralia  and  New  Zealand,  and  l^etween 
those  Dominions  and  the  Pacific  Islands.  This  was  480,tHX1  words  in 
excess  of  the  1918-1019  fiL'ures.  No  ojiportunilj  has  yet  jiresented 
itself  for  reinstating  the  week-end  telegram  serNnee. 
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Solving    the    Transport    Problem. 

A    Ne\^   Benn   Bros.    Journal. 


A  new  journal  generally  announoes  that  it  require.s  to  make  no 
apology  for  its  appearance,  and  that  it  responds  to  a  well-defined 
demand.  But  "  The  Transport  World  and  .Motor  Freight  Exchange  : 
The  .journal  of  the  Road-carrying  Industry,"  a  weekly  journal 
which  Messrs.  Benn  Brothers,  l.td.,  arc  announcing  to  apjiear  on 
.January  1,  is  hardly  able,  in  all  the  circumstances,  to  follow  this 
tradition.  To  begin  with,  it  does  require  a  very  distinct  apology 
for  venturing  to  enter  the  publishing  field  with  a  new  weekly  paper 
at  this  juncture.  If  not  an  apology  at  least  a  good  explanation  is 
certainly  needful.  Tho.se  who  know  anything  aS.  the  paper  and 
printing  market,  will  agree  that  these  are  not  the  times  that  the 
expert  publisher  would  select  for  the  launching  of  a  new  enterprise. 
Paper  was  never  so  dear,  and  printing  was  never  so  difficult,  and  yet, 
Messrs.  Benn  Brothers,  Ltd.,  propose  to  start  another  paper.  The 
explanation  is  that  the  paj)er  must  be  started,  and  further,  that  it 
must  be  started  at  once.  There  is  not  only  a  field  open  and  a  well- 
defined  want  to  be  supplied,  but  the  field  will  not  wait,  and  the  want 
is  urgent.  Road  transport  is  the  one  obsessing,  overpowering, 
paramount  problem  of  the  moment.  Practically  no  business  firm  is 
entirely  free  from  the  anxieties  associated  with  it.  The  development 
of  our  trade  and  industry  is  contingent  upon  the  development  of  our 
transport,  and  there  never  was  a  moment  in  the  whole  ot  our  in- 
dustrial history  when  greater  transport  facilities  were  so  much 
needed. 

The  Essence  of  the  Transport  Problem. 

Transjjort  is  commonly  su})posed  to  be  a  matter  of  railway  trains, 
or  motor  lorries,  or  aeroplanes,  or  horses  and  carts,  or  some  other 
form  of  receptacle  upon  wheels  or  wings.  It  is  only  since  road 
transport  came  to  be  an  important  factor  in  the  situation,  and  since 
the  number  of  motor  owners  has  considerably  increased,  that  a  new 
conception  of  the  problem  has  arisen.  Railway  companies  and  public 
carriers  generally,  have  for  long  recognised  that  the  essence  of  the 
motor  transport  problem  is  the  return  load.  Large  firms  of  motor 
owners  and  that  great  mass  of  small  enterprises  which  has  now  sjjrung 
up  in  the  form  of  transport  agencies,  are  only  just  beginning  fully 
to  realise  the  real  nature  of  their  difficulty.  Until  the  problem  of  the 
return  journey  is  grappled  with  and  solved,  every  vehicle  has  to  do 
two  miles  running  in  order  to  give  one  mile  service.  This  return  load 
question  is  the  first  and  principal  reason  for  the  appearance  of  the 
"  Transport  World."'  Its  chief  mission  in  life  Avill  be  to  bring 
together  the  owner  of  the  freight,  and  the  motor  proprietor.  In  this 
sense  it  will  be  a  real  and  efTeetive  freight  exchange. 

Roads  v.  Railways. 

Road  transjiort  has  assured  an  added  importance  in  the  last  few 
weeks  on  account  of  the  rapid  rise  in  railway  charges.  Whereas,  a 
few  months  ago,  the  transport  of  goods  by  road  motor,  was  in  many 
cases  an  expensive  luxury,  to-day,  direct  transport  by  road  is  a 
definite  economy  as  compared  with  railway  service.  The  steam 
wagon,  the  motor  lorry  and  the  electric  vehicle  are  in  a  position 
to  claim  that  they  can  render  not  only  a  better,  but  a  cheaper  service 
than  railways,  but  road  transport  does  not  by  any  means  depend 
alone  upon  financial  advantage  in  the  appeal  ^\■hich  it  makes  to  the 
traders  of  the  country.  It  can  ofTer  i\  service  which  is  altogether 
unobtainable  through  any  other  field.  The  first  elementary  advant- 
age which  it  claims,  is,  of  course,  that  it  can  perform  its  service  Avith 
one  loading,  and  one  unloading,  it  abolishes  altogether  the  trouble- 
some and  risky  business  of  cartage  to  and  from  the  railway  depot. 
Contents  by  road  transport  fiom  door  to  door  are  handled  twice, 
whereas,  if  sent  by  rail,  four  hamUings  at  least  are  necessary.  All 
the  risks  associated  with  moving  and  lifting  arc  therefore  reduced  at  a 
stroke.  Road  transport  can  do  much  more.  It  eliminates  most,  if 
not  all,  the  necessity  for  expensive  packing — a  lorry  can  be  loaded 
and  packed  in  exactly  the  same  way  as  a  packing-case  itself,  and  when 
the  packing  is  done,  it  is  not  necessary  to  consider  how  many  times 
th(>  case  will  be  turned  over,  and  all  the  consequences  that  might  arise 
from  j)lacing  it  upside  down.  There  is  no  need  to  pencil  all  over  the 
consignment  "  This  side  uj),  with  care."  Even,  therefore,  where 
road  triiTisport  may  show  a  slightly  higher  charge  than  would  be 
inoirred  upon  the  rail,  it  is  often  more  than  balanced  by  economies 
in  crates  and  packing  materials,  and  by  the  olin\ination  of  the  serious 
risk  of  numerous  handlings. 

But  these  are  details.  The  "  Transport  World  "  really  means 
what  its  title  says.  It  proposes  to  take  its  place  as  the  "organ  of 
the  transport  world,  it  will  give  voice  to  a  gi-cat  organism  Vhich 
exists  to-day,  and  is  dumb.  It  will  canvass  the  interests  of  com- 
mercial road  users,  and  act  as  a  focus  for  their  opinions  and  their 
needs.     It   will   by  no  means  confine  its  attention  to  the  profes- 


sional owners  of  motor  transport,  it  will  seek  to  serve  the  hundred 
thousand  manufacturers  and  other  commercial  conf.-ern»,  who, 
owTiing  their  own  vans,  are  the  greatest  sufferers  from  this  diffi- 
culty o;  the  return  load.  A  simple  way  in  which  the  reader  can 
sketch  for  himself  the  gigantic  size  of  this  proVjlem  and  the  enor- 
mous waste  involved  in  the  present  lack  of  a  solution  to  it  is  to  stand 
for  an  hour  at  the  junction  of  two  well-u.sed  country  roads  and 
notice  the  number  of  empty  lorries  which  pa.ss. 

XoT  A  "  Motor  Paper.'' 

The  "  Transport  World  "  is  not  in  any  sense  a  motor  paper ; 
it  does  not  aspire  to  compete  vnth  the  motor  press,  as  at  present 
established.  Motor  manufacturing,  motor  buj-ing  and  selling,  and 
the  pleasure  motoring  world  is  served  by  a  public  and  technical  press 
of  the  first  order.  Messrs.  Benn  Brothers,  Ltd.,  do  not  desire  to  be 
regarded  as  in  any  way  competitors  of  their  friends  in  these  fields. 
There  is  no  industry  that  has  a  better  press,  and  there  would  lie  no 
excuse  for  further  efforts  in  that  direction.  '  Transport  World  " 
will  occupy  a  position  of  its  own,  and  will  supplement  the  service  now 
given  to  the  motor  world  proper. 

■'  Transport  W'orld  '"  is  not  concerned  with  the  buj-ing  and  selling 
and  manufacturing  of  lorries  and  motors,  so  much  as  with  their 
day  by  day  use.  An  analog}-  for  our  position  is  to  be  found  in  the 
""  Shipbuilding  and  Shipping  Worlu."'  There  is  a  press  which  deals 
with  the  technicalities  of  shipbuilding  and  naval  architecture,  and 
there  are  other  papers  quite  distinct  which  confine  their  attention 
to  freight  and  baling  and  the  operation  of  ships.  ""  Transport 
W^orld  "  will  aim  to  be  to  the  users  of  the  road,  what  ""  Fair  Plaj-  " 
or  "  Syren  and  Shipping  "  are  to  the  users  of  the  sea. 

A  great  deal  has  already  been  done  with  a  view  to  helping  towards 
a  solution  of  the  return  load  problem.  The  Automobile  Association 
itself,  and  many  other"  agencies,  large  and  small,  have  arranged 
systems  of  freight  exchange, Ihid  facilities  for  securing  information 
as  to  transport  available  and  freight  ownei-s"  re(|uirements.  The 
■■  Transport  World  ""  will  enable  all  this  work  to  become  really 
effective  ;  it  will  act  as  the  great  co-ordinating  agent.  The  need 
which  aU  of  these  endeavours  have  only  been  able  to  satisfy  in  part, 
is  for  a  central  source  of  information  which  will  make  it  possible  for 
anyone  to  ascertain  instantly  what  is  the  transport  position  on  any 
route,  or  in  any  district,  at  any  time.  The  "  Transport  World  " 
will,  therefore,  be  welcomed  by  all  those  associations  and  agencies 
which  have  started  to  work  in  this  field,  and  should  l)e  able  very 
materially  to  enhance  their  scope  and  usefulness. 

It  is,  perhaps,  unnecessary  to  add  that  the  new  journal  starts 
under  the  very  best  of  auspices,  in  that  it  becomes  one  of  the  power- 
ful gToup  of  journals  which  operate  under  the  banner  of  Messrs.  Benn 
Brothers,  Ltd.  It  will  be  planned  and  conducted  on  the  prin- 
ciples which  have  always  been  associated  with  this  firm,  and  which 
seem  to  us  to  provide  the  ideal  conditions  for  trade  newspaper  suc- 
cess. So  far  as  editorial  policy  and  style  of  production  are  con- 
cerned, the  "  Transport  \A'orld  '"will  have  no  more  to  do  with  any  of 
its  associated  papers  than  they  have  with  one  another.  It  will, 
however,  enjoy  from  its  fii-st  issu^,  the  advantages  of  a  publishing 
organisation  designed  and  conducted  upon  a  scale  which  would  be 
impossible  to  any  single  technical  jiaper.  While  on  its  technical 
side,  it  will  be  in  the  hands  of  acknc^  vledged  exj^erts  in  motor 
traction  problems. 

The  readers  of  this  journal  who  ai-e  interested  in  transportation 
problems,  who  either  own  motors  or  have  the  disposal  of  freight, 
are  invited  to  communicate  with  the  Publisher,  the  "  Transport 
World,  "  8,  Bouverie-street,  London.  E.C.  4.  It  is  pi-oposed  to  offer 
special  terms  and  advantages  to  the  existing  customers  of  Messrs. 
Benn  Brothers.  Ltd..  whether  advertisers  or  subscribers,  and  par- 
ticulars of  these  will  be  gladly  sent  upon  receipt  of  an  intimation  that 
they  would  be  welcomed. 

As  one  of  the  elder  brothers  of  the  same  family  of  journals,  we  may 
perhaps  be  permitted  to  expivss  our  gratification  at  the  arrival  of  so 
welcome  and  so  promising  a  yotuigster  amongst  us. 


Tlie  i-cport  of  the  New  Soith  Wales  Railway  rommissioncrs  for 
the  year  ended  June  30  shows  a  tramway  revenue  of  £2. SSI. 797  and  a 
net  deficit  of  £8,440.  Tramway  passengers  carried  were  3l!4,884.G51, 
increase  56.0S().837.  The  (\iinnussioners  emphasise  the  necessity  for 
city  and  suburban  electric  railways.  Even  if  work  were  commenced 
immediately,  the  electric  railways  could  not  be  in  ojieration  or  give 
relief  for  some  years,  while  increases  of  traffic  in  that  interval  would  be 
quite  bej-ond  present  means  of  transport. 
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The   Telephone   Service. 

The  Sebct  Committee  on  Telephone  Charges  has  continued  to  take 
evidence  on  the  telephone  service.     Col.  H.  Laws  Webb  severely  criticised 
the  service,  and  stated  that,  whereas  the  increased  rates  proposed  by 
the  American  telephone  companies  to  meet  the  increased  cost  of  labour 
and  material  since  the  war  ranged  from  25  to  .30  per  cent.,  the  increases 
proposed  by  the  Post  Office  range  from  60  to  over  200  per  cent      Com- 
parmg  the  estimated  costs  of  the  Post  Office  in  1920  and  the  actual  costs 
of  the  National  Telephone  Com])any  in   1911  (the  last  year  of  its  life), 
he  said  the  working  exj)enses  of  the  company  were  £2,100,000  for  .560,000 
stations,  and,  in  round  figures,  800,000,000  calls.     That  worked  out  at 
£3  18s.  per  station,  or  at  .53.  per  100  calls,  all  costs  included.     On  the 
basis  of  the  estimated  costs  in  the  Departmental  Committee  report,  the 
costs  of  the  Post  Office  system  in    1920-21  would  be  £10,460,000,  or 
£11  138.  per  station  and  26s.  per  100  calls.     American  experience  in  the 
telephone    business  indicated   that   the   most  efficient   service   and   the 
widest  development  of  the  telephone  system  were  obtained  by  a  system 
of  rates  which  charged  the  business  user  in  proportion  to  his  use  of  the 
plant  and  service,  and  encouraged  the  residential  user  and  the  country 
town  inhabitant  by  a  tariff  which  made  the  service  attractive  to  people 
of  moderate  means.     A  similar  system  would  popularise  the  telephone 
service  in  Great  Britain.     He  ])roposed  an  alternative  tariff  to  that  of 
the    Post   Office.     In    country  towns  and   villages   where   the   ultimate 
development  was  not  likely  to  exceed  500  telephones,  there  should  be 
flat  rates  of  £8  a  year  for  business  telephones  and  £6  10s.  for  residences 
and  in  towns  up  to  2,000  telephones  there  should  be  flat  rates  of  £9  a  year 
for  business  and  £7  10s.  for  residence  telephones.     In  towns  of  20^,000 
to  100,000  population  he  suggested  a  measured  rate  for  both  business 
and  residence  telephones  ranging  from  £8  for  600  messages  to  £23  10s. 
for  4,700   messages,   with  additional   messages  up  to   6,000  at  5s.    per 
hundred.     For  private   branch   exchanges   the   minimum   rate  for  two 
lines,  two  extensions,  and  3,000  messages  should  be  £27  a  year.     In 
cities  exceeding   100,000  i)opulation  the  corresponding  rates  should  be 
£9  to  £25  10s.,  and  £29  10s.  for  the  private  branch  exchange.     In  London 
the  measured  rate  should  range  from  £10  for  800  messages  to  £26  10s.  for 
4,000  messages.     The  minimum  rate  for  two  lines,  two  extensions,  and 
3,000  messages  on  the  private  branch  exchange  should    be   £33  a  year. 
The  tai'iff  proposed  for  trunk  calls  of  three  minutes    duration  ranged 
from  6(1.  up  to  25  miles  to  9s.  6d.  for  ,500  miles.     He  believed  his  j)ro- 
posals  would  bring  in  the  £4,000,000  a  year  which  the  Post  Office  required. 
Mr.  Ar.Ex.CoNAN,  representing  the  Dublin  Mercantile  Association  and 
the  Dublin  Chamber  of  Commerce,  said  he  apj)roved  generally  of  the 
mes-sage  rate  and  of  most  of  the  changes  ]iroposed,  subject  to  certain 
conditions.     The  increased  charges  were  apparently  inevitable,  but  were 
largely  attributable  to  the  excessive  cost  of  administration.     There  were 
extravagance    and    incompetence   in    Government    administration,    and 
there  was  no  incentive  to  keep  down  exjjenses.     Government  emj)loyees 
took  things  very  easily.     Gangs  of  fellows  were  to  be  seen  smoking  their 
pipes  and  doing  very  little.      He  thought  that  the  result  proved  that 
there  was  (Joverninent  extravagance  and  he  suggested  that  extravagance 
was  entailed  by  the  meciiod  of  working  adopted. 

Mr.  F.  Chie.sman  said  that  the  committee  of  the  Drapers  Chamber  of 
Trade  were  unanimous  in  the  view  that  there  should  be  an  installation 
charge  for  all  new  users  of  the  telephone.  After  that  there  should  be  an 
annual  charge  for  maintenance  to  all  users,  this  charge  giving  no  claim 
on  any  <alls  whatever ;  but  the  message  rate  should  be  substituted,  .so 
that  no  one  would  have  a  preferential  rate.  They  should  abolish  the  old 
flat-rate  system. 


Institution  of    h  lectrical  Engineers — 
Increase   of   Subscription. 

in  our  last  i.ssue  wo  briefly  annountod  that  a  S})eeiai  (k'neral 
Mooting  of  the  Institution  of  Elcc'rieai  Hiiiiiiuvrs  was  to  be  held  to 
diseu.Hs  the  (|uestioM  of  inciNNising  t!:e  subscription.  It  is  now  stated 
that  tlie  mooting  will  take  iiiaco  at  the  institution  of  Civil  Engineers 
on  'rinir.sday,  Doooniber  2nd,  at  (5  p.m..  uhon  tlio  following  reso- 
lution will  1)0  considered  : — 

{(I)  That  the  following  be  substituted  for  .\rticle  27  of  tlie  Articles  of 
Associntiiin  of  the  Institution  :  - 

27.  I'e?'.so:is  who  hr.ve  i.ot  com|)oun<!rd  shall  from  I  lie  1st 
■lanuary.  I'2'.  |ia>  the  foM'w.ing  annual  snliscrip- 
tions  : 

In  the  United      .\bror.d. 
Kingdom. 

"*  t      s.    (1.  t      s.    (1. 

Memb-ni    .-,     ,-,     o  ...  4     .-,  o 

A,ssociate  Meinbers     ;{   15     0  ...   3     5  0 

Asso.iates 4     5     0   ...    3    1.5  0 

(JraduHtes •>    \{)     ()   ...    2    10  0 

Students,  until  the  end  of  the  calendar  year 

in  which  the  age  of  21  is  attained  ." 1      1      ()...!       I  (I 

Students,  after  the  calendar  year  in  which 

the  age  of  21  is  attained      1    11      6  ..     1    11  (i 

(/')  That  the  fourth  parngraph  of  Article  33  beuiiuiing  with  the  words 
"  Members  \i  ho      .      .      ."■ 

and  vnding  with   the   word   "  miineas  "    lie  ami-nded   by   the 

substitution  of  the  \\(ird  "  four  "  foi'  the  woids  "  two 
and  a  half  " 


If  this  resolution  is  passed  a  confirming  meeting  A\ill  be  held  at 
the  same  time  and  place  on  Friday,  December  17th. 

The  notice  of  the  meeting  is  accompanied  bv  the  following  letter 
from  the  President  : — 

Dear  Sir  :  In  sencUng  you  the  formal  notice  of  a  Special  General 
Meeting  of  the  Institution  to  be  held  on  Thunsdav.  2nd  December.  1920, 
for  the  puq.ose,  if  thought  fit,  of  amending  the  Articles  of  Association  to 
enable  the  subscriptions  of  members  to  be  increased,  the  Council  desire 

to  bring  before  you  the  following  considerations  : 

In  the  CVjuncil's  Report  for  the  year  1919-20  and  the  hon.  treasurer's 
statement  at  the  last  annual  general  meeting,  mention  was  made  that 
by  reason  of  the  general  r:.se  in  prices  the  re\enue  of  the  Institution 
would  in  all  probability  fall  .short  of  the  actual  requirements  in  the  earlv 
future,  notwithstanding  the  exercise  of  the  strictest  economy.  The 
scale  of  subscriptions  for  the  various  classes  of  membership  has  remained 
unaltered  since  1912.  In  purchasing  value  the  income  then  realised 
was  worth  at  least  twice  the  same  amount  to-day. 

The  Council  have  given  anxious  consideration  to  the  question  of  the 
maintenance  of  the  financial  equilibrium  of  the  Institution  with  the 
smallest  possible  increase  of  subscription,  and  the  re^-ised  scale  now 
proposed  owing  to  the  larger  membership  resulting  from  the  greater 
activities  of  the  Institution  shows  increases  bearing  only  a  small  pro- 
portion to  the  increased  costs  already  referred  to.  The  increase  in 
subscription  has  been  delayed  as  long  as  possible,  but  the  Council  are 
of  opinion  that  the  time  has  now  arrived  when  the  change  should  be  made, 
and  recommend  that  this  be  done  at  the  commencement  of  the  next 
financial  year,  viz.,  .January  1st,  1921. 

The  Institution  of  Electrical  Engineers  is  exceptionally  active  by  reason 
of  the  fact  that  its  responsibilities  and  opportunities  have  been  so  much 
enlarged  during  the  past  few  years,  and  the  Council  feel  that  membership 
of  the  Institution  may  now,  more  than  ever,  be  claimed  as  a  valued 
privilege  and  that  the  Institution  is  at  the  present  time  in  a  more  fav- 
ourable position  to  advance  the  interests  of  electrical  science  and  industrj' 
than  ever  has  been  the  case  previouslv. 

*  *  * 

I  am,  dear  Sir, 

Yours  faithfully, 
November  4.  1920.  Llewelyx  B.  Atkinson, 

Preiideiit. 


Legal  Intelligence. 


The  Ashton  Tramways   Arbitration. 

Last  week  Mr.  Justice  Rowlatt  heard  a  special  cae  arising  out  of  the 
arbitration  relating  to  the  purchase  by  the  Ashton-iuider-Lyne  &  Hyde 
Corporations  and  Andershaw  and  Denton  Urban  CouncUs  of  the  tramway 
undertaking  of  the  Oldham,  Ashton  &  Hyde  Electric  Tramwaj',  Ltd. 

Mr.  Knox,  K.C.,  for  the  municipal  authorities,  said  the  points  raised 
wero  wlat  items,  in  calculating  the  cost  of  the  tramway,  w  re  subject 
to  dejireciation.  The  arbitratir  found  in  regard  to  certain  items  that 
no  depreciation  ought  to  be  made  in  calculating  the  purchase  price. 
The  Corporations  contended  that  these  items  should  be  reduced  bv 
allowances  for  depreciation.  The  arbitrator  had  found  that  on  the  en- 
gineering item  allowance  should  be  made  for  depi-eciation.  In  regard 
to  other  items — for  preliminary  expenses,  cost  of  raising  capital,  interest 
on  capital  during  construction,  and  cost  of  temporarily  removing  part 
of  the  tramway  owing  to  alterations  to  Guide  Bridge — the  arbitrator 
made  no  allowance  for  depi-eciation.  The  arbitrator  had  awanled 
£142,174  as  the  value  of  the  tramway  undertaking  on  May  1,  191S. 
.Mr.  Clode,  K.C.,  for  the  tramway  company,  argued  that  the  question 
of  wliether  or  not  depreciation  should  be  taken  into  account  in  resix>et 
of  the  items  challenged  was  a  question  of  fact  entirely  at  the  discretion 
of  the  arbitrator,  and  the  Court  ought  not  to  interfere  with  his  findings. 

Mr.  Justice  Rowlatt.  in  giving  judgment,  said  the  jjrejier  method  of 
arriving  at  the  purchase  ])rice  of  the  tramway  wa-s  to  take  the  cost  of 
the  undertaking  as  a  profitable  concern,  subject  to  ile])reciation.  The 
arbitrator  wa  justilied  in  making  allowance  for  jireliminary  exjjenses. 
Cost  of  raising  ca])ital  was  an  item  which  could  not  be  allowed,  but 
inteivs'  on  ca])ital  during  construction  was  jwrt  of  the  cost  of  the  tram- 
way, anil  the  arbitrator  had  rightly  nnide  allowance  for  that  item.  He 
could  not  see  that  the  ex|>ense  of  altering  (^uide  Bridge  was  part  of  the 
expen  e  of  cimstructing  the  tramway  :  therefore,  the  arbitrator  was  not 
right  in  making  allowance  for  that  item.  His  lonlship  .Mipjiorted  the 
arbitrators  view  that  tlu>  round  figure  he  took  for  iireliininary  exjienses 
wes  a  non-depreciable  article  and  nothing  should  lie  deducted  for  de- 
])reciation.  Interest  .on  ca])ital  was  dei>reciable  with  the  capital  on 
whi(>h  it  was  interest,  ])art  of  which  was  depreciable  and  part  non- 
depreciable. The  awanl  must,  therefore,  go  back  to  the  arbitrator  for 
analysis  and  adjtistmcnt  of  that  item. 

Middlesbrough,  &c.,   Tramways   Arbitration. 

Mr.  .Tustice  Rowlatt  had  before  him.  last  week,  a  sjiocial  case  stated 
on  ail  arbitration  between  the  Iin|xTial  Tramways  Comjiany  and  the 
Corporations  of  Middlesbrough.  Thornnby  and  Stockton-on-Tees, 
relating  to  the  |)urchase  by  the  three  bonnighs  of  the  tramways  under- 
taking in  their  area.  As  the  corporations  had  decided  not  to  contest 
the  awanl  of  the  arbitrator  as  to  the  amount  i>ayable  for  the  acquisition 
of  the  framwavs.  his  lonlshiji  made  an  onler  confirming  the  award  and 
costs  were  wwanled  to  the  Compan.\. 
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Commercial     Topics. 

London  Electricity  Supply  Loans. 

Durin-'  tlit-  year  liUD-l'O  IIk;  London  County  Council  sanctioned 
ihe  raisinu  of  loans  amounting  to  i:478,<).">!)  by  the  metropolitan  borough 
<i)un(ils  for  electricity  su|)|)lv  extensions,  compared  with  £279,0o9  in 
IDlS-lit,  and  i;2i'l,')82  in  lOlT-lH.  Up  to  date  the  County  Council  has 
.sanctioned .")H0  loans,  representing  a  cajntal  of  £7,.'5():{,<)9.5,  for  electricity 
supply  in  London.  The^e  figures  only  relata  to  municipal  el?ctric 
supniv  undertakings,  but  if  we  include  the  companies  with  their  total 
capital  expenditure  of  about  £15,000,000  we  can  .see  what  a  large  sum 
has  been  invested  in  the  sui)ply  branch  of  the  electrical  industry  in  the 
countv  of  London. 


German  Engineering  Combinations. 

Tile  mnveinent  for  tlie  amalgamation  of  (ierman  engineering,  metal 
and  chemical  firms  continues,  and  should  be  closely  watched  by  British 
manufacturers.  One  of  the  latest  and  mo.st  important  schemes  of 
fusion  of  interests  is  that  arranged  between  the  Rhine- Elbe  Union,  Herr 
.Stinnes's  recent  big  metal  combine  (which  employs  100,000  men)  and 
the  Sieniens-Schuckert  Elektricitiits  Werke,  one  of  the  big  electrical 
manufacturing  firms.  The  aim  is  to  secure  to  the  Siemens  Company 
a  plentiful  supply  of  raw  and  half -finished  iron  and  steel,  four  other 
large  companies,  which  produce  finished  metal  goods,  are  also  about  to 
be  incorporated  in  the  Stinnes  concern.  It  is  .stated  that  the  A.E.G., 
the  Allgemeine  Bergwerk  (iesellschaft  and  other  smaller  companies  are 
interested  in  the  new  combination. 

A  similar  process  is  reported  to  be  going  on  in  all  branches  of  important 
German  industries.  The  Aniline  Croup  held  a  meeting  recently  to 
discuss  the  association  of  interests  in  dyestufTs  firms.  This  had  already 
been  agie.'d  for  a  period  terminating  in  19.55,  and  it  is  proposed  to 
prolong  the  term  to  1999.  The  firms  also  went  into  a  .scheme  for  com- 
munity of  interests  in  the  nitrogen  trade,  the  proposal  including  the 
formation  of  a  company  with  500  million  marks  capital  to  take  over 
and  run  the  nitrogen  factory  of  the  Badische  Aniline  und  Soda  Fabrik 
in  ()i)i)au  and  .Merseburg.  Another  recent  amalgamation  in  engineering 
is  that  of  Strau.ss  &  Company,  which  has  joined  up  with  the  Sugg  foundiy 
at  Mmiich.  Fusions  are  also  reported  in  the  chemical  trade,  in  mining 
and  oil  com])anies.  The  effect  of  these  amalgamations  will  probably  be 
felt  in  the  struggle  for  foreign  markets.  Since  the  removal  of  the  war 
restrictions  on  the  formation  of  new  companies  on  Oct.  15,  there  has 
been  considerable  activity  in  comjiany  promoting,  but  the  main  interest 
in  the  present  movement  centres  around  the  merging  of  the  big  manu- 
facturing companies. 

Hi  -if  if  * 

Heating   and   Cooking  Apparatus  in  Czecho-Slovakia. 

An  interest  in','  report  lias  been  received  by  tlie  British  Electrical  and 
Allied  ilanufacturers'  Association,  from  a  special  correspondent  in 
Prague,  dealing  with  the  recent  Exhibition  of  electrical  apparatus  and 
quoting  detailed  prices  for  a  large  number  of  accessories.  We  make 
some  extracts  from  this  re])ort  as  the  information  may  prove  useful 
to  our  readers.  When  the  report  was  prepared  the  Czecho-Slovakian 
krone  was  worth  ajjproximately  nine-tenths  of  a  penny. 

The  Electricial  appvntus  section  was  well  represented,  voltmeters,  am- 
meters, small  dynamos,  switchboards,  electric  heating  appliances,  flat-irons 
and  electric  cookers,  being  exhibited  by  several  firms,  though  there  was 
nothing  original.  Flat-irons  and  cooking  apparatus  of  every 
de.scril)tion  were  displayed,  and  lively  c()m])etition  resulted  in  prices 
being  cut  very  fine.  The  quotations  fiom  the  bulk  of  the  exhibitors  may 
be  summarised  as  f^'lows.  For  fiat-irons  the  weight  is  given  in  kilo- 
gram ues.  the  consumption  in  watts,  and  the  export  pr.'c^  in  kronen)  : — 

20  and  2-5  kg.,. 350  watts,  94  and  100  kronen  ;  2-7  and  30  kg.,  380 
and  400  watts.  112,  128  and  118  kronen  ;  3-5  to  3-7  kg.,  400  watts, 
129  to  154  kronen  ;  4-5  kg.,  450  watts.  140  kronen  ;  60  kg.,  550  watts. 
178  kronen  :   and  7-0  kg..  660  watts,  192  kronen. 

All  irons  were  nickel  plated,  and  one  exhibitor  guaranteed  that  the 
material  from  which  his  irons  wcic  made  could  be  subjected  to  a 
temperature  of  l,lt)0  deg.C.  without  deterioration.  One  of  the  electric 
irons  exhibited  weighed  3  kg.  and  only  consumed  1 10  watts  with  a  220- 
volt  current.  It  is  stated  that  this  was  tested  personally  with  an 
ammeter.  Small  nickel-jjlated  electric  flat-irons,  weighing  \\  kg.,  with 
a  watt  consumption  of  250,  for  u.se  when  travelling,  were  quoted  at 
63  to  99  kronen. 

The  enamelled  electric  saucepans  varied  in  capacity  from  1  litre  to 
7  litres,  in  watt  consumption  from  4.50  to  1.500,  and  the  export  price 
from  84  to  29()  kronen.  The  nickcllcd  electric  saucc])ans  were  of  1  and 
\\  litres  cai)acity,  the  consumption  being  350  to  700  watts,  and  the 
piices  73  to  92  kronen.  Electric  ovens  for  drawing-rooms  were  shown, 
the  weight  varying  from  11  to  15  kg.,  the  consumption  2,000  to  4,000 
watts,  and  the  price  from  400  to  500  kronen.  Flexible  electric  bed- 
warnuMs  (flannel  covered)  of  450x300  mm.  size  were  190  kronen,  and 
foot-waiiners.  weighing' 3  kg.,  8()  kroiu>n.  Electric  soldering  irons  were 
quoted  at  135  to  140  kronen  each.  Pocket  electric  lam])s  were  exhibited 
in  profusion,  and  ])rices  ranged  from  12  to  30  kronen  each,  and  batteries 
of  A\  volts  from  3-2(>  kronen  upwards.  Dry  cells  measuring  85  \  44  mm. 
were  quoted  at  8  kronen  each,  and  the  larger  size  of  180 X  100 X  100  at 
31  kronen.  Electric  filament  lamps  were  only  seen  at  one  stand,  and  the 
])rices  quoted  were  :  130  to  135  volts,  14  kronen  ;  136  to  175  volts.  15 
kronen  ;  and  166  to  188  volts,  18  kronen.  The  prices  were  all  factory 
quotations,  and  early  deliveries  could  be  guaranteed. 


Electricity  Supply. 


CiiKKiTt.N  Urban  Council  decided  to  HuUlitute  electricity  for  gas  in 
27  public  lamps. 

WATKr^KD  Urban  Council  have  received  sanction  to  a  loa»of  £18,4-0 

for  mains,  services,  transformers,  &c. 

Chester  C'itv  Council  have  granted  the  electrical  enginw-r  (Mr.  S-  E- 
B  itt^n) an  additional  warbonusof  £15<^)a  year,  bringing  his  «alar>-  up  to 
£900. 

Sanction  has  been  received  by  TcBTOX  Council  for  the  Ixiirowmg  of 
£17,000,  repayable  within  25  years,  for  extensions  of  the  elect nc  supply 
undertaking. 

Mr.  S.  Edgar  Fedden,  of  Sheffield,  has  been  appointed  to  arbitrate  !« 
the  dispute  between  Binolev  Urban  Council  and  Keiohley  Corporation 
as  to  the  supply  of  electricity  in  bulk  to  Bingley. 

Barnstaple  Corporation  has  been  authorised  to  install  two  5(J0  kw. 
direct-current  generators,  two  boilers  and  other  plant.  The  (  oriioration 
has  also  been  authorised  to  purchase  a  .500  kw.  secondhand  set. 

The  Bispham  electricity  works  have  been  closed  down  and  the  con- 
sumers have  been  transferred  to  the  Blackpool  system,  bxtensions 
of  the  Blackpool  mains  are  being  carried  out. 

MiTCHAM  Urban  Council  asked  the  .Ministrj-  of  Health  for  permission 
to  install  electric  lighting  in  the  Western-road  houses.  The  estimated 
c  ,.^t,with  overhead  lines,  is  £2,637  12s.  (or  with  underground  mams  Vi)») 
extra),  and  for  gas  £2,0.52  16s. 

Stockton-OS-Tees  Council  has  been  authorised  to  borrow  £38,&47jor 
extensions  of  the  electricitv  works.  The  Corporation  asked  for  £**.'^ 
and  the  Electricity  Commissioners  intimated  that  they  will  be  P^parea 
to  consider  further  requirements  when  the  actual  expenditure  ha-s  been 
ascertained.  • 

After  a  long  discussion  Torquay  Corporation  decided  on  Tuesday 
to  sanction  the  erection  of  a  large  electric  generating  station  at  ^ewton 
Abbot  at  an  estimated  cost  of  £250,000  to  £.300,tXM».  The  new  station 
will  be  able  to  supply  Torquay,  Newton  Abbot,  Paignton.  Teignmouth 
and  other  smaller  towns  in  the  district. 

On  the  recommendation  of  the  Darlington  Electricity  Committee 
the  engineer  and  manager  (Mr.  J.  R.  P.  Lunn)  v,-\\\  get  a  bonus  of  o j^r 
cent,  on  anv  reduction  in  working  costs  effected  below  those  which 
obtain  in  other  municipal  su;  plv  undertakings.  The  charge  for  electricity 
has  been  raised  from  4d.  to  4kl.  per  unit. 

Councillor  H.  K.  Beale  has  been  re-elected  to  the  Birmingham  City 
Council  without  opposition,  and  he  will  continue  as  chairman  of  the  Llectnc 
Supplv  Committee.  In  a  statement  issued  by  the  Committee,  electricity 
consumers  are  asked  to  exercise  the  utmost  economy  in  the  use  of  electne 
current,  especially  between  3.30  p.m.  and  5.30  p.m.,  dunng  the  whole 
of  the  winter. 

The  East  H\m  Electricity  Sipply  accounts  for  the  year  ended 
March  31  show  revenue  £51,834  (compared  with  £34  407  in  previous 
vear).  and  costs  £43,194  (£31,679).  Interest,  sinking  fund  and  repay- 
ment of  principal  required  £10.980  (£10,476).  and  t|^t  •^''^^^'^^"llA^.f 
deficit  of  £2,340  (£7,748).  I^nits  generated  were  o,  122,910  (4,_44.-t>U). 
and  sold  5,122,910  (4,244,260). 

For  the  year  ended  Julv  31  the  revenue  of  the  Aberdeen  Electricity 
Depxrtment  for  the  vear  ended  July  31  was  £150.909  (compared 
with  £109,219  in  1919) ;  ordinary  expenditure  was  £97.L>.<  (i-\''';-7f '  *"f 
casual  expenditure  £2.309  (£887).  Interest  required  ^l^.-;2'«;L^,t  i"  k 
and  sinking  fund  £22.386  (£21.025).  leaving  £12  469  (^'-f ';)•  !^»"^J; 
has  been  placed  to  reserve.  Units  generated  were  23.1 .4.-_lO  (I  J.»i.i.oi«^'J 
and  sold  18,800,949  (16,368,054). 

Carlisle  electricitv  department's  accounts  for  the  year  ended  Mareh  31 
^how  receipts  £48,98ti  (compared  with  £39.378  in  previous  year),  working 
costs  £33.252  (£27.211)  and  gross  profit  £15.728  (£12.160.  Interest  and 
income  tax  required  £5.7t)0  (£5.011).  and  repa>inent  of  loans  t..w». 
(£6.233).  leaving  net  profit  £2.301  (£923).  Units  generated  were 
7  853  962  (7,261,483)  and  sold  6.216.67S  u>.5»i0.321).  Maximum  load 
was  3,343  kw.  (2.604  kw.).  and  load  factor  21-2  (24-4)  jH^r  cent.  \\  orks 
costs  wereO-837d.  (0-67d.)  per  unit  sold,  and  total  costs  lo3^il.  (l-Jii., 
exclusive,  and  1-80 Id.  (l-66d.)  inclusive,  of  capital  charges. 

The  accounts  of  the  Oldham  electricity  undertak-ng  for  the  year  ended 
Mareh  25  show  revenue  £119.124  (against  £88.405  in  P'"^^^ '^^"=*^.  >;;-*Vi 
working  and  general  expenses  £(i9.976  (£56.408)  and  gross  pn>ht  14.  .1-^ 
(£3-' 497)  Sinking  fund  required  £10.644  (£12,021 ).  interest  £l-.-t^. 
£U. "902)' and  expenditure  on  metei-s  £895  (£248)  and  extraonluiar>-  ex- 
penditure (writing  off  old  engines,  income  tax  under  schedule  D.  &c  ) 
£14.568,  and  the  net  profit  was  £10.774  (£8.326)  Total  '^Nvnue  c.js 
were  l-006d.  (0-9Uh1.)  per  unit  sold.  Maximum  load  was  9.-.I-  (O.o^Ki) 
kw..  and  load  factor  20-45  (25-44)  per  cent.  Units  generated  were 
21.011.346  (18,550.564)  and  sold  16.693,515  (14, ■ .  <,8li). 

The  PoRTRi'sn  Urban  Council  has  been  authorised  by  the  Elec- 
tricitv Commissioners  to  proceed  with  its  electric  supjUy  scheme  and  to 
let  contracts.  In  reganl  to  the  inquiry  for  terms  for  supplying  electrical 
ener-'v  to  the  (Jianfs  Causewav  and  Portrush  Tramway  Company  the 
electncal  e.i<^inecr  (^Ir.  Pleasance)  is  to  ascertain  the  company's  pwbable 
itiiuirementV.  In  the  meantime  it  is  reporied  that  th^  company's 
interim  occupation  of  Walkmills  will  be  continued  for  another  six  months 
on  the  existing  terms,  and  it  is  ex])ectcd  that  before  the  31st  May  next 
the  company  will  either  have  settled  a  lease  of  WalkmiUs  or  made 
arrangements  with  the  Council  for  the  supply  of  power. 
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Aid.  W.  T.  Dagnall,  chairman  of  the  Electricity  Committee,  and  Mr. 
S.  L.  Pearce,  chief  engineer  of  the  Manchester  Corporation  electricity 
department,  arrived  home  on  Friday  after  a  trip  to  the  United  States, 
where  they  have  been  studying  the  American  methods  of  electrical 
generation  and  transmission.  Anxiety  concerning  the  coal  strike  caused 
part  of  the  original  programme  to  be  abandoned.  In  an  interview,  Mr. 
Pearce  stated  that,  "  so  far  as  generation  is  concerned,  apart  from  the 
fact  that  America  is  operating  on  a  much  larger  scale  than  ever,  and 
utilising  much  larger  plant,  there  is  not  a  very  great  difference  in  the 
practice  of  the  two  countries.  If  j'ou  compare  the  modem  plants  to  be 
ound  in  America  with  the  modem  plants,  either  operating  in  this  country' 
of  being  planned,  we  are  in  no  way  behind.  When  the  present  financial 
strain  is  eased,  America  will  be  on  the  eve  of  tremendous  electrical 
development."  Mr.  Pearce  comments  on  the  fact  that  in  some  cases  o-as 
and  electricity  undertakings  in  America  are  owned  and  controlled  by  the 
same  company.  This  does  not  lessen  competition  between  the  two 
utilities,  but  has  a  tendency  for  the  gas  concerns  to  apply  their  out23ut 
in  the  direction  of  cookers,  heating,  &c.,  and  to  leave  the  electricitv 
concerns  to  cater  for  lighting  and  industrial  power. 

Electric   Traction. 

Glasgow  Corporation  Electricity  Committee  has  decided,  as  a  result 
of  inquiries,  to  purchase  a  passenger  electric  vehicle  for  the  Electricity 
Department. 

A  sub-committee  of  the  Leeds  Tramways  Committee  has  approved 
a  proposal  of  the  manager  (Mr.  J.  B.  Hamilton)  to  construct  a  tramway 
to  Middleton.  The  line  will  be  of  standard  gauge,  and  will  be  for  the 
conveyance  of  material  and  workmen  to  the  new  housing  site. 

Stretford  Urban  Council  has  applied  for  sanction  to  borrow  £17,000 
for  the  construction  and  equipment  of  a  tramway  in  Upper  Chorlton- 
road,  £43,500  for  a  line  along  Seymour-grove,  and  £3,500  for  one  along 
Talbot-road  and  Seymour-grove. 

The  Newport  (Mon.)  Tramways  Committee  recommend  the  Corpora- 
tion not  to  accede  to  the  request  of  the  traffic  employees  for  an  advance 
in  wages  of  12s.  per  week.  The  concession  of  the  new  demand  would  cost 
£8,000  a  year,  and  even  on  the  present  conditions  it  will  be  recommended 
to  raise  the  tram  fares  to  a  minimum  of  2d. 

The  Advisory  Committee  resumed  on  Tuesday  the  inquiry  into  the 
application  by  the  L.C.C.  for  power  to  increase  Tramway  Fares.  For 
the  Council  it  was  stated  that  they  were  not  seeking  for  a  further  increase 
of  the  fares  in  force,  but  for  authority  to  continue  these  fares  after  the 
period  of  six  months  covered  by  the  Interim  order  had  expired.  There 
was  bound  to  be  a  serious  deficit  on  the  current  year's  working,  even  if  the 
increased  fares  asked  for  were  continued.  While  the  revenue  for  1920 
was  likely  to  be  double  that  of  1914  the  expenditure  would  be  practically 
three  times  as  great.  Mr.  A.  L.  ('.  Fell,  general  manager  of  the  tramways 
said  it  was  only  in  the  fares  l)elow  tlireepence  that  they  proposed  to  go 
beyond  their  statutory  powers.  Many  threepenny  pa.ssengers  still  got 
statutory  distances.  A  million  more  fourpenny  return  tickets  were 
issued  to  workers  than  before. 

The  provincial  tramway  undertakings  are  gradually  restoring 
their  normal  services.  At  Manchester,  Salford  and  other  northern 
industrial  centi'es  the  full  complement  of  tramcars  is  already  being 
run,  and  in  the  lemaining  areas  the  normal  standard  _will  be  reached 
this  week.  In  the  Potteries  a  dispute  has  arisen  out  of  the  restricted 
service  given  during  the  coal  strike.  When  the  agreement  guaranteeing 
a  48-hours  w(»ek  or  cfjuivalent  pay  was  susj)ended  on  Saturday  the 
Stoke-on-Trent  branch  of  the  United  Vehicle  Workers'  Association 
demanded  its  re-instatement.  The  Potteries  Electric  Traction  Com- 
pany stated  that  if  they  complied  they  must  susj)end  some  of  the  men 
more  recently  engaged  until  traific  again  became  normal.  The  union 
refused  to  agree  to  this,  and,  without  consulting  the  workers'  associa- 
tion, called  a  strike  for  TuesdaJ^ 

Bradford  (!orporation  has  had  raillc.^s  trolley  cars  in  ojteratioii 
for  the  i)ast  eight  or  nine  years,  and  an  innovation  in  the  shape  of  a 
COVERED  raille.ss  VEHICLE  is  about  to  ue  introduced.  The  provision 
of  the  enclosed  to])  deck  is  made  ])nuticable  by  a  7-ft.  wheel  base. 
Tiic  sides  of  the  vcliiclc  taper  towards  the  roof,  and  it  lias' accommodation 
for  51  i)a.sscngcrs,  including  2()  on  the  up])er  deck.  Tiu>  old  raillcss 
cars  only  carry  29  and  the  tramcars  about  (iO  i)assengers.  The  new 
ear,  which  was  designed  and  made  at  the  Corporation  works  at 
Thornhury.  made  a  successful  trial  trip  on  the  ;ird  inst.  from  liolton. 
via  Killinghall-road,  Sticker-laiu\  and  Manchester-road  to  Town  Hall 
S(|uare.  The  wheels  are  rubber-tyred,  and  the  vehicle  has  well-sprung 
seats,  iixed  char-a-banc  fashion.  .An  adjustmei';  was  necessarv  at 
Bankfoot,  to  which  ])oint  the  car  had  run  with  flu  usual  two  trolleys. 
The  negative  trolley  was  (hscoi)ncct(>d  and  fastened  down.  Contact 
with  the  ])ermanoMt  way  was  (>fie(le(l  by  fixing  an  iron  shoo  to  the 
front  of  the  car.  This  shoe  tits  the  curved  jmrt  of  the  rail  of  the 
]>crmanent  way.  and  is  connected  by  a  short  rod  to  the  steering  axle 
of  the  car.  It  is  tlumght  the  working  expenses  of  the  now  ear  may  bo 
slightly  more  than  those  of  th(>  ordinary  tramcar,  again.st  which  "fact 
nnist  be  ])laced  the  enormous  saving  in  the  cost  of  laying  a  permanent 
track.  That  .saving  amounts  to  something  like  £50.000  per  mile. 
Allowing  foj-  an  ami)le  incr«>asc  of  working  oxiienses  compared  with  tlu- 
present  raillcss  system,  the  new  vehicle  woidd  b(<  considerably  more 
economical.  There  ia  K>ason  to  sui)po.se  that  the  raillosa  car  of  tho 
comparatively  big  typo  may  pvow  the  city  road  a  ehielo  of  thi<  futuiT. 
particularly  in  towns  wheiv  tho  steo))  gradients  aiv  not  met  with. 


Imperial  and  Foreign  Notes. 

Forbes  (X.S.W.)  Council  are  ajiplying  for  permission  to  borrow 
£20,000  for  estabhshing  electricity  works. 

Manly-  (X.S.W.)  Council,  which  has  decided  to  acquire  the  local 
electric  supply  company's  undertaking,  proposes  to  take  a  bulk  supply 
from  Sydney  Corporation. 

Sydney  (X.S.W.)  Electric  Lighting  Committee  is  having  a  report 
prejiared  by  Prof.  Cotton  on  the  possibility  of  using  the  water-power 
of  the  Colo  River  for  generating  electrical  energy  and  thus  avoid  pur- 
chasing a  coal-mine. 

Good  progress  has  been  made  by  the  Hy^dro-Electric  Power  Com- 
mission OF  Ontario  with  the  construction  of  the  Queenstown-Chip- 
pawa  Power  Canal.  In  the  "Canadian  Engineer"  of  September  16 
it  is  stated  that  nearly  seven  million  cubic  yards  of  the  excavation  work 
(nearlj-  half  of  the  total)  has  been  completed  ;  the  forebay  is  ready  to  be 
lined  and  new  construction  equipment  has  been  purchased.  It  is  pro- 
posed to  erect  four  55,000  h.p.  generating  units  at  first,  but  ultimately 
the  station  will  have  nine  units  and  a  capacity  of  495,000  h.p. 

It  is  estimated  that  the  output  of  electric  lamps  manufactured 
IN  Japan  during  the  current  year  will  be  14  millions,  and  the  sale  of 
Japanese  lamps  is  said  to  be  increasing  in  India,  China,  and  the  East 
generally. 

The  [workers  at  the  Berlin  municipal  electricity  works  are  on  strike 
for  increased  wages.  The  award  of  the  arbitration  court  was  rejected 
and  the  men  claim  14,000  marks  (nominally  £700)  a  yesn  for  unskilled 
and  18,000  marks  (£900)  for  the  skilled  workers.  The  tramwaj'  workers 
have  also  gone  on  strike  in  support  of  the  electricity  employes. 

It  is  proposed  to  erect  a  powerful  radio-telegraph  station  in 
Flanders,  which  will  be  in  pei-manent  communication  throughout  the 
24  hours  with  American  stations.  A  12-hour  service  will  also  be  maintained 
with  the  Argentine  Repubhc  and  an  eight-hour  service  with  the  Congo. 

The  Swedish  Board  of  Trade  and  Agriculture  has  prepared  a  scheme 
for  the  SUPPLY  of  electricity-  to  the  Island  of  Oland.  The  assist- 
ance of  the  Government  is  sought,  but  if  the  Govemmentis  not  willing 
to  bear  the  expense,  it  is  proposed  that  a  grant  of  200,000  kronor  l)e 
sanctioned  to  cover  the  cost  of  a  sea  cable,  and  a  State  loan  of  1,000,000 
kronor  for  transforming  plant,  distributor  cables,  &c. 

In  consequence  of  the  high  price  of  coal  and  cost  of  transport  the 
Dome  Mining  Corporation  has  decided  to  engage  a  hj-draulic  engineer 
to  prepare  a  scheme  for  the  utilisation  of  vrater  power,  which  is  available 
near  the  Company's  properties  in  Spain.  The  engineer  will  estimate 
the  cost  of  a  comj^lete  installation.  The  erection  of  two  dredges  and  a 
power  station  will  cost  about  £120,000,  exclusive  of  import  duties, 
water  race  and  pipe  line. 

H.M.  Minister  in  Guatemala  states  in  a  recent  letter  to  the  Department 
of  Overseas  Trade  that  his  general  impression  is  that  conditions  in 
Guatemala  are  about  to  be  very  favourable  for  British  trade,  provided 
that  British  merchants  and  manufacturers  are  alive  to  their  oppor- 
tunities. The  new  Govemment  are  reported  to  be  strong,  energetic 
and  businesslike.  There  is  a  great  demand  for  English  machinery 
and  plant,  especially  that  suitable  for  coffee  estates,  ancl  for  tho  cabinet- 
making  and  metallurgical  industries.  There  is  akso  a  demand  for  all 
kinds  of  tools.  The  Minister  states  that  if  firms  will  supply  him  with 
catalogues  he  will  see  that  they  reach  the  right  quarters.  Catalogues 
should  be  sent  to  :  Sr.  Ministro  do  S..M.  Britanica.  Ciudad  de  Guatemala, 
Kepublica  de  Guatemala. 

The  French  Government  has  made  an  arrangcnunt  with  tho  Cio. 
Generale  de  Telegraphic  sans  Fil,  which  will  enable  the  comi)any  to 
establisli  wireless  telegraph  services  for  connnercial  traffic  Ivtweon 
France  and  all  other  countries  of  the  wrrld.  The  State  will  rec*'ivo  a 
share  in  the  net  profits  after  the  shareholders  have  received  a  fairintcn'st 
upcm  the  ca])ital.  The  company  has  commenced  the  (  onstniction  of  two 
large  radio-telegraphic  stations  in  the  neighbourhood  of  Paris.  One  of 
these  will  be  allocated  to  trans-oceanic  communications  and  the  other  to 
comnuniication  with  European  countries.  Pending  the  completion  of 
these  stations  the  service  will  be  temporarily  effected  by  moans  of  the 
stations  at  Lyons  and  Bonleaux.  with  tho  as.-iistance  of  the  French 
Administratior  of  Posts  and  Tt>legraph.  When  tho  company's  stations 
comiucnce  oi)cration  the  Government  stations  at  Lyons  and  Bordeaux 
will  cease  to  deal  with  commercial  service.  Marc«ni"s  Wireless  Tele- 
<;ra])li  Conii)anv  is  inteivstod  in  the  Cio.  Generale  de  Telecniphie  sans 
l-'il. 

In  a  recent  report  by  ^Ir.  11.  O.  Chalkley.  Commercial  Secretary 
to  ILJI.  Legation  at  Buenos  Ayros,  it  is  stated  that  the  pmjoct  for 
utilising  the  Iguazit  Waterfalls  for  tho  generation  of  ohntric  power 
has  been  revived  on  tho  initiative  of  tho  .\rgontine  Minister  of  Foreign 
AlTairs.  In  July,  1919,  tho  Government  authorised  the  Director- 
(JtMU'ial  of  Xavigation  and  Ports  to  carry  out  a  survey  of  the  river 
Igua/.u  and  a  sum  of  lO,tXX1  ])osas  was  granted  to  defray  the  cost.  The 
Hra/.ilian  (!overnment  has  also  liooii  asked  to  co-ojiorate  in  carrying 
out  the  surveys  in  the  zone  under  its  jurisdiction.  The  Minister  of 
Public  Works  will  jn-ojiarc  a  scheme  for  tho  »itilisation  and  transjwrt  of 
t  he  jiower  to  Buenos  Ayivs  and  other  large  cent  ix^s.  Tho  falls  are  situated 
on  tho  border  lino  between  .Argent iiui  and  Brazil,  some  8(Ht  miles  from 
Buenos  .\yr(>s.  They  have  275  ca.-^cadi's.  one  of  which  has  a  sheer  drop 
of  213  ft.  The  o]nnion  of  l"nited  States  ongiin^ors  is  that  tho  scheme 
is  technically  feasible.  Tho  financial  and  engineering  factors  involved 
in  its  realisation,  however,  are  so  formidable  that  there  is  no  early  pros- 
pect of  the  ]iroject  being  undertaken. 
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Institution  Notes. 

The  Council  of  the  Bkitish  A.s.sociATio.N  has  appointed  Dr.  E.  H. 
Griffith,  l'Ml.8.,  general  treasurer,  in  succession  to  the  late  Prof.  John 
Perry. 

The  VVirclessiSectional  Meeting  of  the  Institution  of  Electeical 
ENdiNEKRS  announced  for  Nov.  17th  has  been  jwstponed  to  Nov.  24th, 
at  the  Institution  of  Civil  Engineers,  at  6  p.m. 

The  Annual  festival  of  the  Electrical  Trades'  Benevolent  Insti- 
tution will  be  held  on  Wednesday,  December  15,  at  the  Connaught 
Rooms  under  the  presidency  of  Mr.  E.  Manville,  M.P. 

We  are  informed  by  the  Council  of  the  Institution  of  Electrical 
E.ngineers  that  they  will  take  possession  of  their  own  premises  on 
\'i(  toria  Embankment  early  in  the  New  Year,  as  the  premises  will  be 
vacated  by  the  CJovemment  in  December. 

The  I.E.E.  Benevolent  Fund  has  benefited  by  a  donation,  through 
Capt.  S.  T.  Pemberton,  of  £30.  Os.  9d.,  being  the  balance  of  the  Corps 
Funds  of  the  late  Warwickshire  Royal  Engineer  (V.)  Corps  Signal 
Company. 

The  inaugural  address  of  the  I67th  Session  of  the  Royal  Society  of 
Arts  will  be  delivered  on  Wednesday,  the  17th  inst.,  at  8  p.m.  by  Mr. 
A.  A.  Campbell  Swinton,  Chairman  of  the  Council  of  the  Society. 
His  subject  will  be  "  Wireless  Telegraphy  and  Telephony." 

Scientific  Paper  No.  390  of  the  Bureau  of  Standards  contains  a 
study  of  the  causes  of  the  "  Two  Common  Failures  of  the  Clark  Standard 
Cell."  The  causes  and  effects  of  the  cracking  of  Clark  cells  at  the 
amalgam  terminal  and  the  formation  of  gas  in  the  amalgam  limb  are 
discussed,  as  are  also  the  methods  employed  in  an  attempt  to  eliminate 
these  defects.  It  is  shown  that  the  cracking  of  the  cell  can  best  be 
prevented  by  the  very  simple  expedient  of  using  a  cell  blank  in  which 
platinum  wire  previously  subjected  to  the  action  of  zinc  amalgam  is 
employed  as  the  negative  terminal,  also  that  the  effects  of  gas  formation 
can  be  minimised  through  the  employment  of  the  smallest  excess 
crystals  required  to  insure  saturation  at  the  highest  temperature  at 
which  the  cell  is  to  be  used. 

The  Institute  of  Physics  has  also  been  registered,  and  the  word 
"  Limited  "  is  omitted  from  the  title  by  licence  of  the  Board  of  Trade. 
The  objects  are  to  elevate  the  profession  of  the  physicist,  and  to  advance 
and  diffuse  a  knowledge  of  pure  and  applied  physics.  The  management 
is  vested  in  a  board  of  four  persons,  to  be  appointed  by  the  Faraday  and 
Optical  Societies,  and  seven  by  the  Physical  Sociaty.  Other  societies 
who  may  enter  into  participation  during  the  existence  of  the  first  board 
shall  each  have  the  right  to  nominate  an  additional  member.  The  first 
members  are  Sir  Richard  T.  Glazebruok.  K.C.B.,  F.R.S.,  Prof.  C.  H. 
Lees,  F.R.S.,  Sir  R.  A.  Hadfield,  Bt.,  F.R.S.,  C.  C.  Paterson,  C.E.E., 
J.  E.  Barnard,  R.  S.  Whipple,  Major  E.  O.  Henries,  R.E.,  W.  R.Cooper, 
E.  N.  Rayner,  Major  C.  E.  S.  Phillips,  O.B.E.,  Prof.  W.  H.  Eccles, 
Comm.  T.  Y.  Baker,  Prof.  A.  W.  Porter,  F.R.S.,  T.  Smith,  H.  S.  Allen, 
R.  S.  Clay,  Prof.  F.  J.  Cheshire  and  R.  Knox. 

The  following  is  a  list  of  those  recommended  by  the  President  and 
Council  of  the  Royal  Society  for  election  to  the  Council  on  Nov.  30  : 
President :  Prof.  C.  S.  Sherrington,  M.A.,  M.D.,  Sc.D.  ;  treasurer  : 
Sir  David  Prain,  C.M.G.,  C.I.E.,  M.A.,  LL.D.  ;  secretaries  :  Mr.  W.  B. 
Hardy,  M.A.,  and  Mr.  J.  H.  Jeans,  M.A.  ;  foreign  secretary  :  Sir 
Arthur  Schuster,  Ph.D.,  Sc.D. 

Other  members  of  Council :  Mr.  J.  Barcroft,  Sir  William  Bragg,  Dr. 
A.  W.  Crossley,  Prof.  J.  B.  Farmer,  Sir  W.  Fletcher,  Prof.  A.  Fowler, 
Dr.  A.  C.  Haddon,  Sir  Robert  Hadfield,  B.rt..  Sir  Thomas  Heath, 
Prof.  J.Graham  Kerr,  Prof.  Horace  Lamb,  Sir  W.  Leishman,  Dr. 
S.  H.  C.  Martin  Prof.  J.  W.  Nicholson,  Mr.  R.  D.  Oldham  and  Prof. 
W.  P.  Wvnne. 

The  British  Electrical  and  Allied  Industries  Research  Asso- 
ciation was  registered  on  Sept.  27,  and  the  word  "  Limited  "  is  omitted 
from  the  title  by  licence  of  the  Board  of  Trade.  It  is  limited  by  guarantee 
and  it  has  an  initial  membershij)  of  300,  with  power  to  increase.  The 
objects  are  to  promote  research  and  otiier  scientific  work  in  connection 
with  the  electrical  and  allied  trades  or  industries,  to  found  scholarships, 
to  publish  books  and  periodicals,  &c.  Membership  consists  of  (a) 
ordinary  members,  who  shall  be  members  of  the  British  Electrical  and 
Allied  Manufacturers'  Association,  or  other  association  of  manufac- 
turers in  the  electrical  and  allied  industries,  carrying  on  business  in  the 
production  of  electrical  machinery,  plant,  &c.  ;  (b)  trade  members  who 
shall  be  British  subjects  carrying  on  business  in  the  production  of  elec- 
trical machineiy,  ajjparatus  or  materials  which  are  accessory-  to  the 
electrical  and  allied  manufacturing  industries,  and  corporations  carrying 
on  similar  business  ;  (c)  associate  monibeis  who  must  be  British  subjects, 
and  shall  be  individuals  representative  of  capital,  management,  science 
or  skilled  labour,  or  connected  with  liniiticl  companies,  or  other  cor- 
porations or  associations  ineligible  for,  or  not  desiring  admission  as 
ordinary  or  trade  members,  and  who  aiv  (in  tlie  opinion  "of  the  Council) 
likely  to  assist  in  the  electrical  and  allied  industries  by  the  furtherance 
of  the  objects  of  the  association  ;  and  (d)  honorary  members,  who  shall 
be  British  subjects,  whether  entitled  to  become"  members  under  the 
above  provisions  or  not,  nominated  for  membership  bv  the  Council  for 
special  services  or  causes  and  elected  at  a  sioneral  meeting.  The  manage- 
ment is  vested  in  a  Council,  the  first  members  of  which  are  C.  H.  Word- 
ingham,  C.B.E.,  LI.  B.  Atkinson.  Dr.  C.  C.  Garrard,  J.  S.  Highfield. 
C.  C.  Paterson,  O.B.E.,  R.  T.  Smith,  C.  P.  Sparks,  D.  N.  Dunlop,  A.  R. 
Everest,  A.  P.  M.  Fleming,  C.B.E.,  E.  S.  New,  W.  0.  Smith,  E.  B. 
Vignoles,  and  A.  D.  AVilliamson. 

The  registered  office  of   the   Association  is  19,  Tothill-street,  West- 
minster,  London,  S.W.  1. 


Miscellaneous. 

The  National  Trauks  &.  Indistkiai.  Kxhibition  will  be  held  at 
Bingley  Hall,  Birmingham,  from  March  21  to  May  21.  1921.  Com- 
munications should  \Mi  addressed  to  27,  Paradise-street,  Birmingham. 

We  regret  an  unfortunate  mistake  in  the  advertisem'-nt  of  Spencer 
BONECOURT,  Ltd.,  which  apjjeared  in  our  issue  of  the  .^th  inst.  The 
size  of  the  boiler  is  stated  to  be  4  in.  by  15  in.  This,  of  course,  Hhonld  be 
4ft.  by  loft. 

Wt  regret  that  in  our  Editorial  Notes  last  week  Sir  John  Harmoofi 
Banner,  Bart.,  was  stated  to  be  a  director  of  the  Partington  Iron  and 
Steel  Company,  Ltd.  Sir  John  informs  us  that  he  retired  fn^m  the 
Board  on  the  acquisition  of  the  Company  by  Jlessrs.  Ami.-itrong, 
Whitworth  &  Co.,  at  the  beginning  of  the  present  year. 

As  a  .sequel  to  the  fatal  accident  at  Baton  Collierj-,  fshotts.  in  March 
last,  Edward  Sommerville,  the  manager,  John  Elder,  the  electrician,  and 
John  Murray,  collierj-  oversman,  were  fined  last  week  for  a  breach 
of  the  Electricity  in  Mines  Regulations.  Sheriff  Shennan  fined  the 
manager  and  electrician  £3  each  and  the  oversman  £2. 

We  regret  that  in  the  article  on  ''  Notes  on  Rolling  Mill  Drives,*' 
by  Mr.  L.  Rothera,  which  api)eared  in  our  special  Iron  and  Steel  Issue 
last  week.  Fig.  2  was  wrongly  described  as  being  a  view  of  a  32-in.  3-high 
plate  mill.  This  should  have  been  36  in.  and  we  are  alsr)  asked  to  state 
that  the  mill  is  of  the  Daw  tvpe  and  was  built  bv  Messrs.  Daw  Brothers, 
of  Sheffield. 

We  are  glad  to  hear  that  "  Winters  Pie  '  will  \x-  published  on  the 
15th  inst.,  and,  judging  by  the  list  of  eminent  authors  and  artiats  who 
have  contributed  to  its  pages,  it  will  receive  the  usual  welcome.  The 
forthcoming  jssue  will  contain  several  features — the  illustrations  through- 
out will  be  in  colours  ;  there  will  be  thirty-two  pages  of  pictures  with 
four  variations  of  colour.  "  Wiiiters  Pie  "  is  published  at  H,  Great 
New-street,  London,  E.C.4,  and  is  obtainable  at  all  booksellers  and 
bookstalls,  price  2s.  net. 

Mr.  Punch  is  nothing  if  not  up  to  date.  We  therefore  turn  each  year 
to  his  Almanack,  not  only  to  be  entertained  with  scintillations  of  wit 
and  humour,  but  to  find  out  what  is  really  going  on  in  the  great  world. 
Punch's  Almanack  for  1921  is  just  out  and  proves  no  cUsappiintment. 
The  thought  for  the  New  Year  is,  we  are  delighted  to  find,  domestic 
electricity.  Who  can  doubt  it  ?  Listen  '.  "  The  Bitter  Cn.  of  the 
Modish  Flapper:  I'm  afraid  I  must  ask  for  an  additional  electric 
stove  in  my  room,  sir.  The  cold  there  is  intense.'"'  The  oracle  has 
spoken.     We  are  content. 

The  County  of  London  Royal  Engineer  Volunteers.  London 
Army  Troops  Company,  commanded  by  Lt.-Col.  C.  B.  Clay.  V.D..  has 
now  been  disbanded,  and  the  distribution  of  the  funds  is  complete.  In 
January  last  £94  8s.  5d.  was  paid  through  Sir  John  Snell  to  the  Benevolent 
Funds  of  the  Institutions  of  Civil,  Mechanical  and  Electrical  Entrineers, 
and  the  final  balance  of  £64  has  now  been  handed  to  Earl  Haig"s  fund. 
It  is  with  considerable  regret  that  we  chronicle  the  inevitable  di.<apj)ear- 
ance  of  a  body  of  men  whose  work,  though  not  extensively  advertised, 
was  of  great  use  during  the  continuance  of  hostilities. 

We  are  pleased  to  observe  from  E.D.A.  advertising  that  a  serious 
attempt  is  being  made  to  cultivate  the  great  trade  possibilities  offered 
by  the  season  of  "  Present-giving  ""  in  connection  with  electrical  aj'pli- 
ances..  If  supply  engineers  and  contractors  could  only  make  a  united 
effort  to  push  the  Electrical  Nmas  Box  idea  we  feel  sure  they  would 
not  be  disappointed  in  tne  immediate  results,  or  in  the  new  connections 
and  goodwill  tiiey  would  establish  by  heljiing  i)eoj)le  to  kee]>  up  a  social 
custom  which,  delightful  as  it  may  be.  is  often  a  cause  of  anxious  thought 
and  frequenth-  ix>sults  in  money  being  spent  on  articles  of  bit  transient 
attraction  and  little  real  value.  It  is  a  hopeful  sign  of  progress  and 
improved  organisation  that  a  real  effort  is  being  made  by  the  variou-; 
branches  of  the  industry  to  push  the  Christmas  trade  in  electrical 
upplies  and  domestic  appliances. 

Personal  and  Appointments. 

Dewsbury  Corporation  lias  appointeil  Mr.  W.  W.  Grubb  engineer  of  the 
Municipal  Electricity  undertaking. 

'Sh:  W.  Brace.  M.  P..  has  been  api)ointed  labour  adviser  to  the  Ministrj- 
of  Mines. 

Mr.  G.  W.  Partridge,  M.I.E.E..  chief  engineer  and  manager  of  the 
London  Electric  Supply'  Corporation.  Ltd.,  has  been  ajipointed 
managing  dii^ector  of  the  company. 

Mr.  E.  A.  Guthrie  has  resigned  his  position  with  Messrs.  Ferguson 
Pailin,  Ltd.  to  take  up  a  position  in  the  switciigear  engineering  de- 
partment of  Metropolitan-Vickers  Electrical  Company.  Ltd.  of  Trafford 
Park.  Manchester. 

The  Dean  of  the  Faculty  of  Science  of  the  University  of  London 
for  the  period  1920-22  is  Dr.  A.  N.  Whitehead,  of  the  Imi>erial  College 
of  Science  and  Technology,  and  Prof.  E.  G.  Coker.  of  University  College, 
is  dean  of  the  Faculty  of  Engineering. 

H.M.  the  King  has  given  orders  for  tiio  following  appointments  to 
the  Most  Excellent  Order  of  the  British  Empire: — 

O.B.E. — Wni.  Edwin  Parker,  technical  manager,  Messrs.  Hadfields, 
Ltd.  ;  Win.  Ronald  Young.  Controller  of  Peking  Station  of  Eastern 
Extension  Telegraph  Company. 

M.B.E.—Wm.  Callister  Hubble,  chief  electrician,  H.M.  Trawler 
'•  St.  Hubert.' 
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Gatalo^Qes,  Price   Lists,  &c. 

In  a  neat  folder  issued  by  Pope's  Electrie  Lamp  Company,  Ltd., 
])artieulars  and  ])rices  are  given  of  \"aeuum  and  gas-filled  types  of 
Elasta  drawn  wire  electric  lamps. 

The  British  Insulated  &  Helsby  Ca))les,  Ltd.,  Prescot,  Lanes.,  have 
recently  issued  their  revised  catalogue  of  Telegraph  and  Telephone 
Line  C'on.struction  Material.  The  firjn  supply  all  types  of  insulators, 
poles,  tools,  &c.,  for  telegraph  and  telephone  work,  and  the  catalogue 
contains  particulars  and  prices  of  a  great  variety  of  Helsljy  insulators 
bolts,  poles,  fittings,  Leclanche  batteries,  &c. 

In  the  general  catalogue,  just  issued  by  Messrs.  H.  &  G.  O.  Lewtas, 
Chester-road,  Manchester,  illustrated  particulars  and  prices  are  given 
of  a  great  variety  of  modern  electric  fittings.  Among  these  there 
are  sev^eral  neat  and  artis.ic  designs  of  table  standards,  brackets,  lanterns, 
pendants,  ceiling  fittings,  electroliers,  semi-direct  fittings,  shades, 
ornaments,  &c.  The  fittings  listed  in  the  catalogue  are  stocked  by  the 
firm,  but  other  designs  can  be  supplied  to  order. 

In  the  new  price  list  issued  by  the  Arora  Company,  Loughborough, 
which  gives  particulars  and  prices  of  their  electric  heating  and  cooking 
apparatus,  there  are  some  new  designs  of  Arora  Electric  fires,  and  also  a 
new  electric  oven.  The  company  have  recently  erected  a  new  factory 
to  meet  the  increasing  demand  in  the  home  market  and  from  overseas, 
and  they  are  now  in  a  position  to  supply  a  wide  range  of  Arora  fires  from 
stock  in  all  voltages  and  finishes.  There  is  also  a  department  for  the 
supply  of  special  apparatus  to  customers  requirements. 

We  have  received  from  the  Cavendish  Press,  Cheam,  Surrey,  an 
examjile  of  a  slide  rule,  which  has  been  specially  designed  for  making 
calculations  relating  to  horse-power,  bore,  stroke,  speed,  &c.,  of  internal 
combustion  engines.  The  rule  is  very  like  an  ordinary  slide  rule  with 
one  cursor  and  one  slider.  There  are  five  scales  dealing  respectively 
with  horse-power,  mean  effective  pressure,  speed,  cylinder  bore  and 
cj-linder  stroke.  These  rules  are  at  present  made  in  two  forms,  one 
for  large  stationary  engines,  which  is  in  English  units  and  the  other 
for  motor-car  work,  which  is  in  metric  units.  Similar  rules  for  use  in 
connection  with  large  engines  on  the  metric  scale  and  for  motor-car 
work  on  the  English  scale  are  in  course  of  preparation. 

In  a  leaflet  issued  by  the  Engineering  &  Equipment  Company,  Ltd., 
of  St.  Alban's,  an  illustrated  description  is  given  of  their  new  Pendant 
Gallery  Fitting,  incorporating  the  famous  anti-vibfator  discs,  which 
prevent  the  breakage  of  the  most  fragile  lamps  under  otherwise  impos- 
ble  conditions.  These  discs  are  composed  of  two  concentric  rings  con- 
nected by  phosphor  bronze  gauze  cut  on  the  bias,  i.e.,  there  is  no  actual 
lineal  connection  between  the  inner  and  the  outer  ring,  and  when  the 
latter  is  clamped  or  fixed  rigidly  the  whole  weight  of  the  lamp  is  carried 
by  the  friction  of  the  weft  of  the  gauze.  We  are  informed  that  the 
device  has  met  with  great  appreciation  in  fhipyards  and  large  works, 
where  conditions  are  very  severe  and  the  new  gallerj^  will  enable  the 
deviee  to  be  used  even  for  domestic  lighting.  Alternatives  of  cord  grip 
suspension  or  ceiling  flange  are  provided. 

Business  Items,  &c. 

The  Central  Commcnial  TJepartment  of  Sir  W.  G.  Armstrong,  Whit- 
worth  &  Company  has  been  removed  to  10,  (Jreat  George-street,  West- 
misnter,  S.W.I. 

Wm.  Earl  Weekcs  and  ('has.  Hy.  Clarke,  trading  as  W.  E.  Weekes  & 
Co.,  electrical  and  telephone  engineers,  have  dissolved  partnership. 
Debts  by  Mr.  Clarke,  by  whom  the  business  will  be  continued. 

Messrs.  Laurence,  Reynolds  &  Company,  13,  Crutched  Friars,  E.C.3, 
have  secured  the  sole  .selling  rights  for  fire  bars  and  mica  elements  from 
the  Autonuitic  &  Electric  Furnaces,  Ltd. 

Hubert  Parker  Hamson  and  Spurgeon  Arciuhald  Tayler, 
mechanical  and  electrical  engineers  &c.,  Hanham-road,  Kingswood, 
Bristol,  have  dissolved  partnership.  Debts  by  Mr.  Tayler,  who  con- 
tinues the  business  in  his  own  name. 

.)osc])h  AVm.  Finney  and  Harold  Wul  Slater,  trading  as  the  Engin- 
EERiN(i  Supi'LiES  COMPANY,  24,  Grcy-slrcet,  Ncwcastle-on-Tyne, 
mechanical  and  electrical  engineers,  have  dissolved  ])artncrship.  Debts 
by  Mr.  Slater,  who  continues  the  business  under  the  old  stylcand  at  the 
same  address. 

Messrs.  .Jones  &  Ponies  have  placed  on  the  market  their  "  Elba  " 
portable  bell  set  for  private  houses,  offices,  w.- rehouses,  &c.  The  .set 
consists  of  a  2A  in.  iron  cased  bell,  "  Elba"  dry  cell,  2  in.  wood  ])ush, 
30  ft.  twin  twisted  22  wiir  and  dam|)  ])roof  dry  cell  bo.\,  and  is  ([uite 
ivady  for  immediate  use.  Further  ])articulars  and  puces  may  be  ob- 
tained from  the  firm  at  8,  Crawford  Passage,  Farringd"n-ioad,  E.C.  1. 

Bankruptcies  and  Liiquidations. 

Wm.  IIy.  Stannari)  AN'ard,  electrical  engineer,  .'")(i,  llighslreet,  Acton, 
lias  been  adjudicated  bankrupt. 

A  meeting  to  receive  an  nccoinit  of  the  winding  u])  of  BunMsn  Electri- 
cal Accessories,  l^td.,  (in  voluntary  li(|uidation^  will  be  held  on  Dec.  1.") 
at  the  oftice  of  the  lii|uidator.  Mr.  \\  in.  .\.  .ludge,  High-stix-et.  Skipton. 

The  (!ar  LiGHTiNti  Set  Ck)MPANV.  Ltd.,  is  being  wound  up  voluntarily 
and  Mr.  W.  Blenkarn,  3(5.  ^laidcn-lane.  l^ondon.  W.(\2.  has  been 
a])pointed  liquidator.  A  Tnccting  of  cix-ditors  will  take  place  on  Nov.  IG 
at  the  Rehearsal  Theatre.  21,  .Maiden-lane.  \\  .(".2. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  I.,.\ncashirk 
LioiiT  Railways  Company,  Ltd.,  will  be  held  on  Dec.  7  at  1)8,  Dashwood 
House,  London.  F.C. 


James  Cruickshank  Thomson,  lately  electrical  engineer  and  con- 
tractor. Station -.street,  Mansfield,  has  been  adjudicated  bankrupt.  The 
first  meeting  of  creditors  will  take  place  on  Xov.  17  at  4,  Castle-place, 
^■ottingham  and  the  public  examination  on  Dec.  2  at  the  County  Court 
Hou.se,  St.  Peter's  Gate.  Nottingham. 

A  first  in.stalment  (Is.  8d.)  of  a  composition  of  .5s.  in  the  £.  to  be  paid 
to  creditors  of  Wm.  T.  Smith,  electrical  and  mechanical  engineer, 
Victoria-street,  and  60,  Hampden-street,  Bolton,  is  payable  at  the 
Official  Receiver's  Office,  Byrom-street,  Manchester. 

The  Midland  Electric  Manufacturing  Company,  Ltd.,  makers  of 
M.E.M.  ironclad  switch  and  fuse  gear,  have  appointed  Mr.  T.  Birkett, 
sales  and  publicity  manager.  Mr.  Birkett  was,  until  recently,  jiublicity 
manager  to  Simplex  Conduits,  Ltd. 

A  receiving  order  has  beeen  made  against  Geo.  Wm.  Lester,  formerly 
trading  as  Lester  &  Browne,  at  44  &  46,  Surbiton-road,  Kingston, 
Surrey.  The  first  meeting  of  creditors  will  take  place  on  Nov.  15, 
and  the  public  examination  on  Jan.  14,  both  at  Banki-uptr>v-buildings, 
London,  W.C. 

Tenders  Invited  and  Accepted. 

Halifax  Housing  Committee  invites  tenders  for  wiring  366  houses  at 
Holmfields  and  Boothtown.  Particulars  from  the  Borough  Engineer, 
and  tenders  to  the  Town  Clerk  by  Nov.  27. 

The  Sligo,  Leitrim  and  Northern  Counties  Railway  Compaxy 
require  tenders  by  Dec.  1  for  12  months'  supply  of  telegraph  materials, 
castings,  oils,  &c.     Forms  of  tender  from  the  Secretarj',  Enniskillen. 

Manchester  Electricity  Committee  invito  tenders  by  November  22nd 
for  supply  and  erection  of  motor-generators,  battery  boosters,  switch- 
gear,  &c.,  at  Barton  power  station.  Specifications  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

The  Great  North  of  Scotland  Railway  Company  require  tenders 
by  Dec.  9  for  six  (or  12)  month's  supjily  of  stores,  including  telegraph 
material,  castings,  oils,  &c.  Forms  of  tender  from  the  Stores  Superinten- 
dent, 80,  Guild-street,  Aberdeen. 

Bradford  Iramways  Committee  require  tenders  bj'  Nov.  20  for  one 
year's  supply  of  stores,  including  lamp  fittings,  insulating  material, 
controller  contacts,  rubber,  vulcanite  fibre,  &c.  Conditions  of  tender 
from  the  General  Manager,  Hall  Ings,  Bradford. 

The  date  for  the  receipt  by  the  Crown  Agents  for  the  Colonies,  on  behalf 
of  the  Government  of  the  Uganda  Protectorate  for  a  concession  of  a 
portion  of  the  Ripon  Falls  of  the  Nile  for  the  generation  of  electric 
power  has  been  extended  from  Dec.  20  to  Feb.  19. 

The  Deputy  Postmaster-General,  Brisbane,  requires  tenders  by  Dec.  15 
for  the  supply  of  cable  (schedule  513)  for  the  Australian  Common- 
wealth Postmaster-Generars  Dept.  Specifications  can  be  seen  at  the 
Department  of  Overseas  Trade,  Westminster,  S.W.I. 

Recently  the  scheme  of  the  Cia  Sintra-Atlantico  for  the  construction 
of  an  electric  railway  from  Cintra  (a  Lisbon  suburb)  to  Estoril,  Cas- 
CAES  and  the  Boca  do  Inferno  received  official  sanction.  Tenders  are 
now  being  invited  for  laying  down  the  necessary  line  and  for  its  working 
during  a  term  of  75  years. 

Leeds  City  Council  invite  tenders  for  the  supply  and  erection  of  three- 
phase  switchgear  for  their  generating  station.  Specifications.  &c.,  from 
the  manager  of  the  Electricitv  Department,  Mr.  C.  Nelson  Hefford. 
Tenders  to  the  Town  Clerk.  Sir  Robert  E.  Fox,  26.  Gt.  George-street, 
Leeds,  by  December  13. 

The  Metropolitan  Asylums  Board  requii-e  tenders  by  Nov.  2t 
for  alterations  and  extensions  to  the  electric  lighting  and  power  installa 
tions  in  motor  workshops  at  :\Iead  Ambulance  Station.  Fulham.^  Draw- 
ings, specifications,  &c..  can  be  obtained  at  the  Board's  t)ftices.  Kmbank- 
ment,  London,  E.C.4. 

The  Victorian  Railway  Commissioners  require  tenders  by  Jan.  19 
for  the  supplv  and  erection  or,  alternatively,  the  supply  and  delivery  only 
of  an  electric  furnace  for  their  Newport  workshops  (contract  33,419). 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade.  35. 
Old  Queen-street,  Westminster,  S.W. 

The  New  South  Wales  Department  of  I^blic  Works  require 
tenders  bv  2  i).m.  Dec.  6.  for  the  supply  and  erection  of  (1)  switchgear 
and  transformers  and  turbines  and  generators  for  the  Nymboida  hydro- 
electric development,  and  (2)  switchgear  and  tmnsformcrs  for  the  Barren 
Jack  hvdro-clcctric  schcn\e.  Specifications  can  Ix-  seen  at  the  Depart- 
ment of  Overseas  Trade,  35,  Old  Queen-street.  S.W.I. 

Tenders  are  invited  bv  the  dates  mentioned  for  the  supply  of  the 
following  telegraph  and  tl?lephone  material  to  the  Austr.\lian  Common- 
wealth Postnuvster-Gencrars  Departments:  New  South  Wales: 
Telccraph  and  telephone  instruments  and  switchboai-d  parts,  schedule 
753  (Nov.  2.">)  (Jueensland  :  Prot<>ctors.  schedule  .'yOo  (Nov.  30)  ;  sub- 
marine teleuiai.h  cable,  sche.lulc  513  (Dec.  15),  WESTERN  AUSTRALIA  of 
l"l'H_'rapli  and  telephone  in-^trumcnts  and  parts.  Schcdul"  689,  (Dec,  8.) 
TMiiers  form*  ivmi  the  High  Commis-sioner  for  Au-^fr-.ili.T.  406.  Australia 
I!   iw.  Strand.  W  C.L  

Mr.  Geo.  Morrison,  of  Black|>ool.  has  .sccuixmI  t  Ik  .ontraet  for  wiring 
160  workmen's  houses  for  the  British  Alizarine  Company, 

Messi-s.  Roving  &  Company.  Ltd..  have  obtained  an  order  for  water 
turbine  i>lant  fp.m  the  Sociedad  Hidn^eleetiiea  Un  liea,  Bilbao.  This 
includes  two  2(i..-)00  n.r.  vertical  shaft  IVlton  wheels,  operating  under  a 
liead  of  4.->(i  metivs.  jvnd  running  at  a  speed  of  .500  ivvs.  iK»r  min.  The.se 
will  be  installed  in  the  Ki.<  Cinea  p-nver  station  for  driving  alternatoi-s. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED 

T/-<  following  abstract  from  some  of  the  specifications  re:ently  published  have  been 
specially  compiled  by  Messrs.  Mewbupn,  Ellis  &  Co.,  Chattered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W .C. 

'Whenever  the  da'.e  applied  for  differs  from  the  date  on  which  the  application  was 
lodged  a:  the  Patent  Office  Ike  former  is  given  in  bracliets  after  the  title. 

!918  Specificat'oms. 
150,752  Marks.    (Akt.-Ges.  Brown,  Boverie  et  Cie.)    Winding  with  equi-potential  con- 
nections for  drum  armatures  of  electric  commutator  machines.    (9/1/18.) 
A  winding  with  equi-potential  connections  for  drum  armatures  of  electrical  com- 
mutator machines  characterised  by  the  feature  v/herein  the  under  bar  of  each  armature 
coil  is  not  bent  off.  but  is  extended  in  a  straight  line  as  far  as  the  outer  end  of  the  equi- 
potential  connections,  which  branch  off  right  and  left,  whilst  the  top  bar  is  connected 
directly  at  its  exit  from  the  armature  iron  to  the  equi-potential  conductors. 

150.756  B.T.-H.  Co.    (G.E.  Co.)    Methods  of  and  apparatus  for  electric  welding. 
{15/10/18.) 

150.757  Turner.    Construction  of  magneto-electric  machines.    (17,6,19.) 

1919  Specifications. 

128,197  SvENSKA  AcKUMULATOR  Aktiebolaget  Jungner.  Electrodes  for  electric 
primary  cells  and  storage  batteries,  and  a  process  of  making  such  electrode";. 
(13/6/18.) 

128,556  Stephenson.  Dynamo-electric  machines  and  means  for  controlling  the  operation 
thereof.     (20-6/18.) 

136,537  Belli.     Methods  of  starting  and  braking  electric  motors.     (13'12'18.) 

150.765  White.     (Becker  Bros.)     Material  for  electric  brushes.     (29/4  19.) 

150.766  Ateliers  de  Construction  Oerlikon,  Dawson,  Fawdry,  Luder  &  Wuthrich 
Method  of  indicating,  locating  and  isolating  faults  in  electric  transmission  or 
distributing  systems.    (3,'519.) 

150.793  Wild  &.  Barfield.     Electric  furnaces.    (4  6  19.) 

150,798  B.T.-H.  Co.    (G.E.  Co()    Wireless  signalling  systems.    (5/6/19.) 

Relates  to  a  wireless  receiving  station  having  a  receiving  coil  with  an  earth  con- 
nection to  the  junction  point  of  the  two  portions  of  the  coil,  the  two  portions  being 
arranged  with  mutual  inductance  between  them  sufficiently  large    substanti.illy  to 
eliminate  the  effects  upon  the  receiving  coi!  of  the  electrostatic  field  of  a  neighbouring 
transmitting  antenna. 

150.810  PoucHAiN.  Negative  plate  for  electric  batteries  and  process  for  making  it. 
(6/6 '19.) 

150.811  PoucHAiN.  Negative  plate  for  electric  accumulators  and  process  for  makingit. 
(6/619.) 

150,818  Banks.  Attachment  for  electric  lamp  holders  in  motor-lamps  and  the  like 
(7/6/19.) 

150.824  Calverley  &  Highfield.  Apparatus  for  converting  alternating  electric 
currents  into  direct  currents  and  vice  versa.     (10/6/19.) 

150.825  Calverley  &  Highfield.  Apparatus  for  converting  alternating  electric 
currents  into  direct  currents  and  vice  versa.     (10/6/19.) 

150,845  Barr.     Electric  water  heaters.     (20  619.) 

150,848  Palmer.     Electric  dry  cell  batteries.     (23  6,19.) 

150,853  Boyer.     Electric  storage-battery  separators.     (26/6/19.) 

150,857  Efandem  Co.  &  Owen.  Electric  fittings  known  as  double-ended  lamp-holders. 
(30'6/19.) 

150,870  Tregoning.     Electric  display  sign.    (12/7/19.) 

150,876  Palmer.     Dry  cell  batteries.     (21/7/19.) 

150,878  Mepsted.     Hand-operated  electric  switches.     (26/7/19.) 

150,907  Douvry.     Wireless  telephone  apparatus.     (30  9  19.) 

150.903  Anciens  Etablissements  Barbier,  Benard  &  Turenne,  &  Granat.  Electro- 
mechanical variable-speed  and  reversing  mechanisms.     (6/10/19.) 

150,951  Stephens.     Automatic  switch  for  electric  heating  apoliances.     (9/3/20.) 

150,956  Rees.     Electric  telephones.     (15/4  20.) 

1920  Specifications. 

150,595  Jackson  ■?[  Mellersh.  (Allen  Electrolytic  (^11  Corporation.)  Electrolytic  cells 
(5/1/20.) 

150,597  CowLES  &  CowpER.    Zinc  battery  elements.    (8/1/20.) 

150,615  Vidal  &  Kettlewell.  Means  for  securing  the  field  magnets  of  dynamo- 
electric  machines.     (28'1'20.) 

150,622  Dawe.     Electrical  resistance  apparatus.    (9/2/20.    Addition  to  107,822.) 

150,627  KoBZY.     Electric  switches.     (23/2/20.) 

139,486  Westinghouse  Lamp  Co.  Thermo-electric  cells  for  electrical  measuring  appa- 
ratus.    (27/2/19.) 

150,643  Myers.     Electromedical  treatment  of  the  human  body.    (22'3/20.) 

150,646  Smith.     Electric  switches.     (26/3/20.) 

150,656  Wilson.     Thermo-electric  apparatus.     (18/2/19.     Cognate  application, 
12,970,20.     Divided  applications  on  144,757  and  18,612  19.) 

APPLICATIONS  FOR  PATENTS. 

May  18.  1920. 
13,645  Siemens.  Collyer  &  Petithorv.    Selecting  devices  for  automatic  telephone 
systems. 

13.673  Herrmann.     Electrical  collectors,  commutators,  &c.     (29/10/19,  France.) 

13.674  Herrmann.     Electrical  collectors,  commutators,  &c.    (27/2/20,  France  ) 

13.675  B.T.-H.  Co.     (G.  E.  Co.)     Electric  lighting  installations. 
13,692  Jullin.    Voltage  regulators. 

13,694  Siemens-Schuckertwerke.     High-tension  electric  depositing  plants.    (31/3/16, 

Germany.) 
13,700  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)     Electro-magnetic  switches. 
13.714  Lanth.    Generation  of  electricity  by  means  of  water  turbines,  &c. 
13.721  Clover.     Electric  faucets. 

May  19,  1920. 
13.741  Monkhouse.     Electrical  measuring  instruments. 

13.766  Lofts.    Sound  indicator  for  protecting  users  of  non-luminous  electric  heating 

appliances. 

13.767  Lofts.     Electrically  heated  articles. 

13,753  Bean.     Means  for  applying  electricity  to  the  soil  for  agiicultural  purooses. 

13,775  Lanoer.     Electrolytic  separation  of  metals. 

13.780  Campbell.     Electiically  heated  perforator. 

13,797  Johnson.    Cut-outs  for  electrically  heated  appliances. 

13,813  Western  Electric  Co.    Telephone  exchange  system.    (22/7/18,  U.S.) 

13,821  Graham  &  Rickets.    Thermionic  apparatus. 

13,824  B.  T.-H,  Cto.  &  Martin.    Control  of  motors. 

13;836  Campbell  &  Gow.     Maximum  demand  controller,  &c. 

13,839  Sprengstoffwerke,  Dr.  H.  Nahnsen  !k  Co.    Applying  metal  filament  to  carrier 

■n  electric  lamps.     (11/8/19.  Germany.) 
13.841  AuTOMA-iic  Telephone  Mfg.  Co.    Trunk  circuits  for  automatic,  &c.,  systems. 

(18/9/19,  U.S.) 
.^n.,.  May  20.  1920. 

lo,873  Tucker.     Electric  contacts. 

13,895  Siemens  &  Christian.    Automatic  telephone  svstems. 
13,905  &  13,906  Ledwinka.    Duplex  electric  welding  machines. 
13,912  Ledwinka.    Transformers. 

}2'?i2  Ledwinka.     Electrically  welding  galvanised  meta!  sheets,  &c. 
13,928  FiSK.     Polarised  electric  bell,  &c. 
}?'^5}  ^-T-H.  Co.    (G.E.  Co.)     Systems  of  electric  control. 
13,934  HoRTix.    Telegraph  and  telephone  systems. 
,  o'n  r  Metropolitan-Vickers  Electricai.  Co.  &  CoATEs.     Switches. 
i?'n^f  Greenwood  &  Batley,  Leitner  &  Wood.    Accumulators.  &c. 

13.968  Radio  Communication  Co.   &  Scott-Taggart.    Apparatus  for  detecting  or 

translating  electric  impulses. 

13.969  Siemens  &  Jantzen.     Electric  machines 


Companies'    Reports,    &c. 

A  dividend  of  '>  pf-r  cent.  (l.s.  per  .'ihare;  ha-  \»<-n  deelarfd  l>y  Siemens 
Bkotiiek.s  &  f'o.Mi'.ANv,  Ltd.,  fof  the  half-year  ended  June  'M)  last. 

Me.s.srh.  Brl  x.NKK,  Mo.ND  &  CoMr.\sv,  Ltd.,  have  declared  an  interim 
dividend  at  the  rate  of  10  per  cent. 

The  directors  of  the  Axolo-Pop.ti.<;i'e.se  Telephone  Company, 
Ltd.,  Jiave  declared  an  interim  dividend  of  .3  jier  cent.  (le«j  tax)  for  the 
jjeriod  to  Dec.  .'{1. 

Ihe  report  of  the  United  Electkk;  Tk.amw.*ys  C'omp.a.ny  of  Caraca.s, 
Ltd.,  for  the  year  ended  .June  '.Mi,  1920,  state  that,  after  makinK  due 
provi.sion  for  excess  and  corporation  profits  ta.xes,  the  net  revenue  w 
£16,24f).  With  amount  brought  forward,  the  di.sposable  balance  is 
£21,467.  The  directors  recommend  a  dividend  for  the  year  of  8  per 
cent.,  carryin<<  forward  £7,867. 

Important  chanjjes  have  recent!/  been  made  in  the  capital  of  the 
Marconi  Wirele.ss  Telegraph  Company  of  Canada.  In  September, 
1919,  the  capita!  was  reduced  from  .S.5,0'X>,fKJO  to  S2,.yXJ,WX)  by  cutting 
down  the  value  of  each  share  from  So  to  %2'ii).  Thereujion  .j<JO,fXK) 
new  shares  were  created,  40(J,0fX)  of  which  were  i.ssued  at  par  in  1919. 
A  large  proportion  of  the  present  l,4fX),fKXj  shares  is  held  by  the  i)arent 
company,  Marconi's  Wire  ess  Te'egraph  Company.  It  is  now  proposed 
to  increase  the  capital  to  .S7,500,000,  by  the  creation  of  1,500,C00  shares 
of  the  par  va'ue  of  .S2-50. 

The  gross  revenue  of  the  Amazon  TELEf.RAPii  Company.  Ltd.,  for  the 
year  ended  .June  .30  was  £85, 130,  and  the  working  exijenses  were  £43,239. 
After  providing  £4,163  for  income  tax,  £6,.>48  for  depreciation  of  invest- 
ments, £10,981  for  debenture  interest,  and  £11,96.5  for  sinking  fund,  the 
directors  recommend  payment  of  a  dividend  of  41  per  cent,  (less  tax 
on  the  share  capital,  leaving  £7,131  to  be  carried  forward,  subject  to 
Corporation  profits  tax.  Owing  to  the  heavy  depreciation  in  the  com- 
pany's investments  (which  consist  almost  entirely  of  British  Government 
securities)  a. large  portion  of  the  profits  is  required  to  write  them  down 
to  their  market  value,  and  the  directors  are,  therefore,  unable  to  increase 
the  general  reserve  account. 


Forty   Years  A^o. 

(The  Electrician,  November  13,  1880.) 

Telephone  Extension. — Telephonic  communication  is  successfully 
carried  on  between  Manchester  and  Liverpool.  . 

Society  of  Telegraph  Engineers. — The  meeting  of  the  24th  inst. 
will  be  devoted  to  the  Photophone,  the  President.  Mr.  W.  H.  Preece, 
taking  charge  of  the  subject. 

The  District  Railway. — The  electric  light  is  now  in  use  at  the 
Charing  Cross  station  of  this  line,  and  arrangements  are  being  made  to 
use  it  permanently,  not  only  at  Charing  Cross,  but  at  Victoria  and 
Earl's  Court. 

The  Electric  Light. — We  understand  that  the  Great  Western 
Railway  Company  are  seriously  considering  the  cjuestion  cf  the  electric 
light  for  Padding'ton  station,  and  that  the  Brush  system  is  likely  to  be 
employed. 

Nickel  Plated  Locomotives. — The  Plating  Company,  of  the 
Bishopton-lane  Works,  Stockton-oti-Tees,  are  nickel  plating  the  domes, 
covers,  valve  and  other  bright  parts  of  seven  locomotives  engines  for  an 
English  railway.  This  is  something  new  in  this  country-,  but  it  will 
probably  be  in  general  use,  as  the  finish  is  not  only  handsome,  but  the 
saving  in  labour  and  stores,  such  as  oil  and  waste,  is  considerable. 

"  HoRSE-PowER." — An  American  has  invented  a  new  kind  of  stable 
floor  which,  among  other  things,  will,  he  thinks,  lie  useful  for  driving 
dynamo-electric  machines.  The  floor  is  an  endless  band  of  transverse 
"  slats,"  and  when  one  end  is  lowered  the  hoi-se  paces  upwariu-.  and  keeps 
the  floor  rolling.  A  pulley  attached  to  the  roller  conveys  tliis  one  horse- 
])ower  to  anything  you  please.  When  a  suitable  horse  has  been  invented 
this  machine  will  be  perfect 

Benn  Brothers  Journals. 


Some  Featires  of  the  Ctrrent  Issies. 

"  Aeronautics." — "'  Medical  Aspects  of  Flying.  '  "  Commercial  Air- 
ships "  ;  and  •■  The  Human  Machine  in  Relation  to  Flying,"  by  Wing 
Commander  Martin  Flack. 

"  The  Cabinet  Maker."—"  The  English  Interior  Historically  Con- 
sidered "  ;    "  Renovation  of  Upholstery  '"  ;   and  "■  A  Converted  Piano. "" 

"  The  Chemical  Age." — "  The  Futiii-e  of  Finsbury  College  "  ;  "  The 
New  Process  for  the  Cold  \"ulcanisation  of  Rubber"  ;  and  •"  The  Poly- 
merisation of  Fatty  Oils." 

'■  Farm  and  Home." — "  Parliament  and  the  Agriculture  Bill  ; 
"Another  Revolution  in  Farming  "  (si)ecial) ;  and  "Revival  of  the 
Shee})  Trade." 

'■  The  Fruit-Grower." — "  Commercial-Caniation  Growing     : 
and  Production  "  ;   and  "  Transport  of  Perishable  Produce. " 

■■  Gardening   Illustrated." — "  Failure   of   the   Fruit   Crt^p  "  ; 
Winter  Nelis  (illustrated) ;   and  "  Evening  Primroses."" 

"  Hardware  Trade  Journal." — "  Fitting  Keys  and  Cotters'"  ; 
lish  Si'versmiths"  Ware  ""  ;    and  "  The  Leather  Trade  Reviewed."" 

"Ways  and  Means.""— "  Women  in  Industry  and  the  Professions." 
by  Mrs.  Philij)  Snowden  :  "  Priestman  in  a  Printing  Works,"  by  H. 
Cooper;   and  "  Welfare  Notes,"  bv  E.  L.  Macassev. 

"The  Gas  World.""— "  The  Efficiency  of  Open  Fires""  by  Margaret 
Fishenden.  D.Sc.  ;   and  "  Silent  Gas  Flames."  bv  Hamilton  David. 


Wages 
■■  Pear 
"  Ens- 
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Prices  of  Metals,  Chemicals,  &c. 


Copper —  Price. 

Beet  selected per  ton  £99    0     0 

Electro  Wirebars...           „  £102    0     0 

H,C.  wire  basis per  lb.  1b.     2|d. 

Sheet „  Is.     4|d. 

Phosphor-bronze  Wire  {Telephone) — 
Phosphor-bronzf 

wire,  basis  „  Is.  7|d. 

Brass  eo/M)— 

Rod,  basis     ,  Os.  10|d. 

Sheet,  basis  „  Is.  3|d. 

Wire,  basis    „  Is.  3|d. 

Pig  Iron — 

Cleveland  Warrants    per  ton  £11  17     6 
Galvanised      steel 

wire,  basis  8  SWG          „  £46     0    0 

Lead  Pig- 
English  £37     5     0 

Foreign  or  Colonial            „  £35   15     0 

Tin— Jngot ,  252     0     0 

Wire,  basis    per  lb.  0     3     3i 


Tuesday,  Nov.  9| 
Inc.  Dec. 

£2    0    0  — 

£4    0    0  — 

^d.  - 

Jd.  - 


id. 


id. 


2s.  6d. 
£15     0     0 
2d. 


Salammoniac. — Per  cwt.  1 10s.-105a. 
Sulphur  (Flowers).— Ton  £17  15s. 
.,       (Roll  Brimstone). — Per  ton 
£17  5s. 
Sulphuric    Acid    (Pyrites,  168").— 
Per  ton,  £9  17s.  6d. 


Copper  Sulphate. — Per  ton  £39  10s. 
Boric    Acid  (Crystals). — Per    ton 

£74. 
SodiumBichromate. — Per  lb.  Is.  id. 
Sodium  Chlorate. — Per  lb.  5Jd. 


JRubber. — Para  fine.  Is.  5d.;  plantation  Ist  latex,  Is.'l  id.  to  Is.  Id.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 


Notice   to    Readers    Abroad. 


The  following  agents  are  authorised  to  receive  subscriptions  for  this 
Journal  from  readers  desirous  of  having  it  delivered  to  them  regularly, 
and  all  orders  should  be  accompanied  by  remittances  at  the  following 
rates  : — 

«i  Months,  27s.     12  Months,  54s. 

Australia. — Gordon  &  Gotch,  Ltd.  :  Adelaide,  Brisbane,  Melbourne, 
Perth,  Sydney  ;  G.  Jervis  Manton,  430,  Little  Collins-street  Melbourne  ; 
The  Commonwealth  Magazine  Agency,  317,  ColHns-street,  Melbourne  ; 
The  Tait  Book  Company,  90,  William-street,  Melbourne. 

Argentine  Republic. — Agence  Generale  de  Librairie,  1571,  Calle . 
Rivadavia,  Buenos  Aires. 

Belgium. — Agence  Dechenne,  20,  rue  du  Pcrsil,  Bmssels  ;  British 
Chamber  of  Commerce  in  Belgium  (Inc.),  2,  rue  de  la  Bourse,  Brussels  ; 
W.  H.  Smith  &  Son,  78/80,  rue  du  Marchc-aux-Herbes,  Bnissels. 

Canary  Lsland.s. — Pedro  Toron  Garcia,  Buenos  Aires,  9,  Las  Palmas. 

Cuba. — Universal  Trading  Comjjany,  Habana. 

Cyprus. — George  Sons  &  Comi)any,"  P.O.  Box  No.  6,  Nicosia. 

Denmark. — B.  T.'s  Boghandel,  Raadhusjjkdsen  55,  Copenhagen. 

Egypt. — Agence  (Jenerale  Egy2)ticnnc  de  Librairie,  42,  Place  de 
r Opera,  Cairo. 

Federated  Malay  States. — L.  H.  Hoh  &  Company,  Kuala  Lumpur, 
Selangor. 

France. — Mcssagcries  Hachette,  111,  rue  Reaumur,  Paris;  Bren- 
tano's,  37,  Avenue  dc  I'Opora,  Paris  ;  W.  H.  Smith  &  Son,  248,  rue  de 
Rivoli,  Paris. 

Germany. — Technischc  Vcrlagsanstalt  G.M.B.H.,  Leii)zigerstrassc, 
101-2,  Berlin,  W.8. 

Holland.- -Firma  voorheen  H.  W.  Dusau't,  25a,  Botersloot,  Rot- 
terdam :  Jais  (i.  Robbers,  Singel  151-153,  Amsterdam;  Tcmpleton 
&  Comj)any,  Ltd.,  55,  Hecrengracht,  Amsterdam. 

Italy. — Messaggcrie  Italianc  di  Giornali.  16,  via  Milazzo,  Bologna. 

Japan. — Maru/.cn  ('onijjaMy,  Ltd.,  11 /Ki.  Noliiiibashi  Tori-Sanchome, 
Tokyo  :    T.  Minaiiii  &  Sons,  19.  Sakurada-Kubocho.  Shiba.  Tokvo. 

New  Zkaland.— Hichanl  Hill.  Matlock  Mouse.  l)cvoM])()rt.  Auckland  ; 
Gordon  &  (Jotcti.  Ltd.,  ('liri.slciimcli.  Dmu-din.  Wellington  and  .Auckland. 

Norway. — Narvcsscns  Kioskkomjjani,  Stortingslii^atcn  2.  Chris- 
tiania. 

Paraguay.— Kcdcrico  a.  Plate.  38().  Calle  Balma.  Asuncion. 

Spain. -Socii'dad  (U-ncral  K.s|)anola  dc  Librcria.  21  ("allc  dc  Fcrraz, 
Madrid;  E.  Bcndir.  Kaiultla  dc  Estudios,  (i  Barcelona:  Nuevas  In- 
dustrias  Hcunidas  Comjiany.  Ltd..  J»olicar])o  Sanz.  5(i-l  iz(|.  Vigo; 
J.  Igua/,  Agucrri.  2S  (inn  Via.  |{ili)ao. 

Sweden.-  Svcnska  rnvsslnraii.  Drottninggataii.  .SO.  Stockholm; 
Alfred  Palson.  Malmgalan  16.  Ma  lino. 

Switzerland.  -Agcnco  Navillc.  5  7.  nic  Lcvricr.  Geneva  :  A.  G. 
Azed  S.A..  62  rue  dc  Dorniich.  Basic:  !•■.  Zaiin.  II  .Maulbcci-slrassc. 
lierne. 

U.  S.  Amkhka.— The  .Mooiv-Cottrell  Sul)serii)ti(>n  Agencies.  North 
CohoctoM.  New  York:  St.  Paid  Book  &  S'ationcry  Com]>any.  55/9, 
East  Sixth-street,  St.  Paul.  Minn.  :  F.  W.  Faxon  Coniiiany.  S3.  Vrancis- 
strect.  Bostcm  17.  Mass.  ;  The  Franklin  S(|univ  .\gcncv.  Frank!in-si|uarc. 
New  York  :  Crowley.  !>.().  Station  T.  N<>w  York  Citv":  'ilic  J.  V.  Ollaiv 
Subscription  Agency.  224  R-slrect  Northeast,  Washington.  D.V. 


Arran^emenis  for  the  Week. 

FRIDAY,   November   12th  (to-day). 

Physical  Society'. 

5  p.m.     At   the   Imperial  College   of  Science,   South   Kensington, 

London,  S.W.  Papers  on  '"  lonisation  and  Excitation  of 
Radiation  by  Electric  Impact  in  Helium,'  by  Dr.  F.  S.  Goucher  ; 
"  Fringe  Systems  in  Uncompensated  Interferometers,"  by 
Mr.  .J.  Guild  ;  "  The  Location  of  Interference  Fringes,"  by 
Mr.  J.  Guild ;  and  "  A  New  Relay  for  Moderatelj-  Heavy 
Currents,"  by  Dr.  Guy  Barr. 

Institution  of  Electrical  Engineers. 
Scottish  Centre — Students'  Section. 
l.ZOp.m.     At    the    Roval    Technical    College,    Glasgow.     Opening 
Address  by  Mr.  F.  H.  Whysall. 

Electro-Harmonic  Society. 
8  p.m.     At  Cannon-street  Hotel,  London,  E.C.     Concert  (Ladies' 
Night). 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  Westminster,  London,  S.W.     Lecturette 
on  "  Hydraulic  Sand  Packing  of  Colliery  Workings  in  India," 
by  Mr.  R.  H.  Squire. 
SATURDAY,  November  13th. 

Manchester  Association  of  Engineers. 
1p.m.     At  the  Memorial  Hall,  Albert-sc_iuare,  Manchester.     Address 
on  "  The  Education  Act  of  1918  as  it  Affects  the  Engineering 
Industry,"  by  Mr.  S.  Hey,  and  Discussion  on  "  Liquid  Pressure 
of  Iron  in  Moulds,"  introduced  bj'  Mr.  A.  H.  Goodger. 
Birmingham  and  District  Electric  Club. 
7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Paper 
on    "  Some    Aspects    of    Modem    Works    Management,"    by 
Mr.  H.  C.  Young. 
MONDAY,  November  15th. 

Institution  of  Electrical  Engineers. 
Informal  Meeting. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings,  London,  W.C.     Discussion  on  ""  Is  Specialisation  a 
Danger  ?  "  by  Mr.  LI.  B.  Atkinson. 
TUESDAY,   November  16th. 

Institution  of  CnaL  Engineers. 
5.30  J3.m.     At  Gt   George-street,  London,   S.W      Pa]>er  on   "Cross 
Connections  on  the  Elam  Aqueduct  of  the  Birmingham  Cor- 
poration Waterworks,"  by  F.  W.  Macaulay. 

Institution  of  Electrical  Engineers. 
East  Midland  Sub-Centre. 
6.45  ^.m.     At   the    Technical   College,    Loughborough.     Paper   on 
"  Notes  on   Electricity  in   Agriculture   and   Plant   Life,"    by 
Mr.  W.  T.  Kerr. 

Institution  of  Electrical  Engineers. 
North  Midland  Section. 

7  p.m.     At  the  Hotel  Metropole,  Leeds.     Chairman's  Address  and 

Smoking  Concert. 
Institute  of  Metals.     Birmingham  Local  Section. 
1.^0  p.m.     At    the    Imperial    Hotel.    Tcmple-sti-eet,    Birmingham. 
Discussion  on  "  Hardness  in  Non-Ferrous  Alloys." 
WEDNESDAY,  November  17th. 

Royal  Society^  of  Arts. 

8  p.m.     At  John-street,  Adelphi,  London,  W.C.     Inaugural  Address 

on    "  Wireless    Telegraph^'    and    Telephony,"    by    Mr.    A.    A. 
Campbell  Swinton,  F.R.S. 
THURSDAY  November  18th. 

Institution  of  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Enginecre.  (Jreat  George-street, 

Westminster,     London,     S.W.     Ina\igural     Address     by     the 
President.    Mr.    LI.    B.  Atkinson.     Po.->tp<>ned  from  Thursday, 
Xonmho-  lllh. 
FRIDAY.  November   19th. 

Institution  of  Mkchanu  a;.  Knginekks. 

6  p.vt.     At  St'-rcys  Gate,  London.  S.W.     Painr  .m  "  St«-rilisation 

of  Water  by  Chlorine  Gas,"  by  Capt.  J.  Arthur  Stanley.  O.B.E. 

Institution  of  Electrical  Engineer.*;.    Students"  Section. 

6.3(1 />.?>!.     At   the    City   and    Guilds   (Eng.)   College.    Exhibition- 
road.  London,  S.W.     Address  on  "  The  Incandescent  Electric 
Lamp  from  (he  Inside."  by  Mr.  C.  C.  Patcixm.  O.B.E. 
Junior  Institution  of  KngineeK'^. 

7  ji.m.     At    39,    Victoria-street.    London.    S.W.     .Vnnual    fJeneral 

Meeting    and    discussion    on    "  Economical     Tiansmissinu    of 
Power,"  opened  by  Mr.  G.  H.  A\  it>s. 
Institute  ok  Metals.     Sheffield  Local  Sixtion. 
7. .30  p.m.     At  the  University,  Sheffield.     Joint   Meeting  with  the 
Faradav  Society.     Discussion  on  "  Ele<tni]ilating." 


The   Editorial,   Advertisement  and  Publishing   Offices   of  "  Tmi 

Electrician  "  are  at  8,  Bouvene  Street,  London,  E.C.4.      Telegrams : 
Benltrotric,  Fleet,  London.     Telephone  :  City  9853  (i  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdotn,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
menf  Rates  can  be  obtained  07i  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  fireceding  dat« 
of  publication. 
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Notes. 

An   Electricity  Supply  Crisis. 

As  will  be  seen  from  correspondence  which  we  publish  on 
another  page  of  this  issue  a  serious  crisis  has  arisen  in  the 
electricity  supply  industry  ;  so  serious  in  fact  that  unless  the 
issue  is  treated  with  calmness  and  statesmanship  not  only  will 
great  harm  be  done  to  industry  and  domestic  life,  but  certain 
institutions  will  be  shocked  to  their  foundations.  The  cause 
of  disagreement  can  easily  be  stated.  By  arbitration  the 
Electrical  Power  Engineers  Association  secured  an  award 
which  gave  their  members  a  bonus  of  20  per  cent,  on  their 
pre-war  salaries  plus  £90  per  annum.  The  award  was  accom- 
panied by  a  recommendation  that  machinery  should  be  set  up 
to  deal  with  salaries  and  conditions  of  service,  and  as  a  result 
the  National  Joint  Board  of  Employers  and  Members  of  Stafis 
(Electricity  Supply  Industry)  came  into  being.  One  of  the 
first  acts  of  this  joint  body  was  to  approve  conditions  of 
employment  and  a  schedule  of  salaries  for  technical  engineers 
which  was  substantially  the  same  as  that  in  force,  with  an 
addition  of  £30  per  annum.  Since  then  both  these  awards 
have  been  combined  in  one  salaries  scale  which  was  issued  in 
May  last.  In  spjte,  however,  of  the  weight  given  to  this 
body's  decisions  by  its  constitution  and  of  the  great  care  it  had 
given  to  these  important  matters,  a  number  of  undertakings 
have  failed  to  carry  out  the  terms  of  the  two  awards.  They 
are  also  standing  out  against  the  wages  scales,  and  have  treated 
all  requests  to  behave  otherwise  according  to  the  best  tradi- 
tions of  Bumbledom.  The  Electrical  Power  Engineers  Associa- 
tion have,  therefore,  threatened  to  withdraw  their  labour  on 
December  14th  next  from  all  the  supply  stations  in  this  country, 
unless  the  award  to  which  they  are  entitled  is  adopted  in  its 
entirety  by  December  11th.  The  employers  side  of  the 
National  Joint  Board  is  supporting  the  E.P.E.A.  in  their 
demands. 


of  some  employers.  Whether  the  award  now  in  dispute  was 
just  or  unjust  is  beside  the  point  ;  it  was  agreed  upon  by  both 
sides  and  should  have  been  carried  out.  From  this  point 
of  view  the  Electrical  Power  Engineers'  Association  has  a 
distinct  grievance,  and  are  to  be  commended  forha\'ing  borne 
with  patience  the  delays  and  evasions  which  some  employers, 
even  when  they  are  municipal  authorities,  know  so  well  how 
to  use  when  it  suits  their  purpose.  It  is  equally  certain  that 
the  reason  the  award  has  not  been  honoured  by  those  who 
ought  to  know  better  rests  on  the  supposition  that  the  E.P.E.A. 
are  either  unwilling  or  too  weak  to  push  matters  to  extremes. 
The  resoluteness  which  is  now  being  displayed  will,  therefore, 
doubtless  have  its  effect,  and  we  shall  see  another  example  of 
that  undignified  scurry  which  does  so  much  to  confirm  Labour 
in  the  idea  that  the  strike  threat  is  the  only  weapon  that  is 
of  any  use  in  an  industrial  dispute. 


The  Foundations  of  Peaceful  Settlement. 

It  has  often  been  said  that  one  of  the  great  drawbacks  to 
the  settlement  of  industrial  disputes  by  arbitration  is  that 
employees  cannot  be  relied  upon  to  carry  out  the  terms  of 
any  award,  and  will  only  accept  an  arbitrator's  finding  for 
just  so  long  as  it  suits  them  to  do  so.  However  true  this 
may  be  of  the  employees,  it  will  now  unfortunately  be  true 


The  Place  of  the  Whitley  Council. 

We  hold,  have  always  iield,  that  in  the  Whitley  Councils 
lie  the  best  guarantee  for  industrial  peace,  provided  these 
Councils  are  formed  and  used  in  the  cause  of  justice,  irrespective 
of  vested  interests.  W^e  are,  therefore,  glad  to  see  that  in  this 
dispute  the  employers'  side  are  backing  up  the  E.P.E.A.  in 
their  claim,  and  this  cannot  be  without  its  effect  in  making 
those  concerned  see  reason.  There  remains,  however,  these 
important  questions.  How  far  are  the  E.P.E.A.  prepared 
to  go  in  this  matter  ?  If  their  claim  is  not  conceded,  will 
they  adopt  extreme  measures  \  If  their  claim  is  only  partly 
conceded,  what  proportion  of  acceptances  will  be  sufficient 
to  avert  a  national  strike  ?  And  if  there  is  no  national  strike, 
will  there  be  local  strikes  in  the  areas  served  by  the  non- 
complying  undertakings  ?  These  are  questions  which  must 
be  considered  and  answered,  for  the  Association  have  raised 
a  standard  which  they  must  now  carry  to  the  end.  whether  it 
be  a  fight  or  merely  a  trial  of  strength.  And  however  much  we 
may  sympathise  with  them,  we  must  deplore  that  in  throwing 
over  the  Whitley  Council  and  in  determining  on  direct  action 
they  have  taken  a  step  which  they  will  find  hard  to  justify 
to  the  public  and  the  industry  generally. 


The  Cry  of  the  Research  Worker. 

If  the  National  Union  of  Scientific  Workers  is  to  be  believed, 
the   Department   of  Scientific   and   Industrial   Research   are 
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profiteers  of  the  highest  (or  is  it  the  lowest  ?)  order.  For, 
according  to  a  resolution  passed  at  the  recent  annual  conference 
of  the  former,  the  latter  have  handed  over  to  the  private  use 
of  profit-seeking  monopolies  valuable  knowledge  obtained 
at  the  expense  of  the  whole  community,  and  have  placed  the 
research  associations  in  a  position  to  exploit  the  scientific 
workers  of  the  country  for  their  own  {i.e.,  of  course,  the 
research  association's)  benefit.  Details  of  how  this  is  being  done 
are  mercifully  withheld,  but,  as  far  as  we  can  gather,  the  trouble 
lies  in  the  fact  that  the  Department  subsidises  the  worker  or 
the  Association  carrying  out  the  research  until  the  work  reaches 
a  stage  when  it  can  be  placed  at  the  disposal  of  the  industry 
or  industries  that  can  make  use  of  it.  The  worker  gets 
paid  for  his  work,  but  naturally  he  is  unable  to  garner  those 
huge  profits  which,  we  are  asked  to  believe,  always  fall  to 
industrial  undertakings  under  such  conditions.  This  may  be 
unjust.  But,  then,  life  is  unjust.  And  we  cannot  see  how 
injustice  can  be  avoided  or  that  the  suggestion  that  the 
researcher  should  continue  to  draw  royalties  from  the  results 
of  work  which  he  has  been  enabled  to  carry  out  by  Government 
grants  is  anything  else  than  shifting  the  genesis  of  the 
exploitation  of  the  community  on  to  other  shoulders.  Or,  in 
other  words,  the  present  trouble  is  just  a  squabble  over 
the  disposal  of  the  carcase.  If  there  is  any  other  explanation 
we  shall  be  pleased  to  hear  it,  but  even  so  the  members  of 
the  National  Union  of  Scientific  Workers  would,  in  our 
opinion,  be  better  employed  in  trying  to  improve  their  lot  in 
sojne  other  way.  We  have  already  said  that  the  Department 
of  Scientific  and  Industrial  Eesearch  should  alter  its  methods, 
but  this  is  not  the  sort  of  pressure  that  will  make  them  do  so. 


Electricity  Supply  as  a  Key   Industry. 

With  the  publication  of  Mr.  Beard's  address  to  the  North- 
Eastern  Centre  and  Mr.  Newman's  to  the  Western  Centre  of 
the  Institution  of  Electrical  Engineers,  in  this  week's  issue, 
we  have  completed  our  duty  with  regard  to  the  inaugural 
pronouncements  of  the  chairmen  of  the  Local  Centres  of  the 
Institution  of  Electrical  Engineers.  Not  all  the  chairmen  were 
what  is  conveniently  called  central  station  men,  but  it  is  signifi- 
cant that  without  exception  everyone  of  the  addresses  dealt 
with  one  or  more  of  the  vital  problems  connected  with  electri- 
city supply.  The  reason  for  this  is  clear.  The  supply  of 
electrical  energy  is  not  only  the  keystone  of  the  electrical 
industry,  but  may  justly  be  said  to  be  one  of  the  key  industries 
0jE.,the  country.  At  this  stage  in  its  development  we  are  faced 
TJitH  a  number  of  fascinating  political  and  technical  problems, 
all, of  which  must  be  solved, and  al'  of  which  are  likely  to  be 
solved  more  quickly  by  clear  presentation  and  frank  and  free 
discussipn.  It  is  the  paramount  duty  of  electrical  engineers 
of  all  kinds  to  give  these  matters  their  closest  attention. 


Joint   Electricity  Authorities. 

Some  people,  including  certain  Members  of  Parliament,  are 
becoming  impatient  at  the  delay  in  the  formation  of  Joint 
Electricity  Authorities,  and  would  like  to  bring  pressure  to  bear 
upon  the  Commissioners  to  expedite  matters.  For  instance, 
Mr.  Skt)DON  asked  the  Minister  of  Transport  in  the  House  of 
Commons  last  week  whether  the  work  of  carrj-ing  out  the 
various  electricity  schemes  could  be  put  in  hand  at  once  in 
order  to  give  work  to  the  unemployed,  and  to  provide  nuich- 
needed  electric  power  for  new  industries.  Mr.  Neal's 
reply  to  this  was  somewhat  inlefinite,  and  added  but  little 
to  our  knowledge  of  the  subject.  He  said  that  the  Electricity 
Commissioners  had  provisionally  determined  electricity 
districts  for  the  more  imjiortant  industrial  parts  of  England 


and  Wales,  but  only  in  the  case  of  the  Lower  Severn  district 
had  a  scheme  been  submitted  to  them.  The  time  fixed  for 
that  purpose  (save  in  the  case  of  the  Mid-Lancashire  district) 
had  not  however  expired.  Arrangements  were  being  made  to 
hold  the  necessary  inquiry  in  the  case  of  the  Lower  Severn 
district,  and  similar  arrangements  would  be  made  in  other 
cases  as  soon  as  schemes  were  submitted.  Meanwhile  a  large 
number  of  loans  for  electricity  works  had  been  sanctioned  by  the 
Commissioners,  and  extension  work  was  being  actively 
prosecuted  in  different  parts  of  the  country. 


The  Commissioners   Blameless. 

For  any  delay  that  has  occurred  in  submitting  schemes  for 
the  reorganisation  of  electricity  supply  the  Electricity  Com- 
missioners are  not  to  blame.  It  is  simply  due  to  the  conflict 
between  municipal  and  private  enterprise,  and  to  the  petty 
parochial  views  of  some  local  authorities,  such  as  the  Bath 
Corporation.  With  the  exception  of  the  Severn  area,  schemes 
are  being  prepared  in  the  majority  of  the  areas  already  defined, 
and  no  doubt  they  will  be  submitted  in  due  course.  But  the 
difficulty  is  to  know  what  will  happen  if  no  scheme  is 
forthcoming,  though  in  the  case  of  recalcitrancy  the  Com- 
missioners have  certain  powers.  For  instance,  they  might 
invoke  Sec.  18  of  last  year's  Electricity  Act  and  erect  elec- 
tricity works  of  their  own.  They  might  also  refuse  sanction  to 
loans  for  extensions  of  existing  stations,  and  in  other  ways 
could  successfully  overcome  obstructive  tactics  if  they  cared 
to  push  the  matter. 


The  Electric  Age. 

We  wonder  what  blandishments  were  lavished  upon  the 
Electricity  Commissioners,  to  produce  in  them  the  expansive 
mood  exhibited  in  the  article  published  in  "  The  Times  '"  of 
November  9th,  under  the  title  of  the  '"'  Commissioners"  Large 
Plans."  The  "  Large  Plans  "  cover,  of  course,  that  ideal  of 
organisation  which  was  put  forward  with  such  persuasiveness 
last  year  in  the  House  of  Commons  by  the  Minister  in  charge 
of  the  Electricity  Supply  Bill,  by  Geddes  Brothers,  Ltd.,  and 
others.  For  instance,  we  notice  with  interest  that  "  electrical 
mains  will  be  laid  throughout  the  big  electricity  districts,"  and 
we  certainly  welcome  the  "throughout"  if  this  is  to  occur 
during  the  next  few  years.  We  agree  that  the  primary 
necessity  is  to  cater  for  big  industrial  needs,  but  the  other 
necessity  second  only  to  this  is  to  lay  the  mains  throughout  the 
districts.  This  is  a  point  which  we  do  not  remember  having 
been  specifically  promised  before.  If  the  Commissioners  can 
innoculate  with  their  own  energy  all  the  various  Authorities 
with  whom  they  have  to  deal,  these  pleasant  ideals  of  a  "  land 
flowing  with  milk  and  honey,"  not  to  speak  of  electricity,  may 
be  realised  within  a  reasonable  time.  But  otherwise  there  is 
likely  to  be  a  dreary  wait.  As  we  point  out  above  some  way 
remains  to  be  devised  whereby  "  local  acti^-ity  "  can  be 
stirred  up  and  local  animosity  neutralised.  We  suggest  with 
all  humility  the  Commissioners  might  do  worse  than  consult 
Dr.  C.  S.  Myers,  the  famous  Cambridge  Psychologist,  who  has 
so  successfully  tackled  "  psychological  factors  "  in  industry  and 
commerce,  as  there  would  seem  to  be  very  fruitful  ground  for 
his  investigations.  To  do  so  would  give  rise  to  some  interesting 
facts  on  the  symptoms  of  lethargy  which  are  so  pronovmced 
amongst  most  of  those  who  have  anything  to  do  with  elec- 
tricity supply  schemes. 


i 


The  Tramway  Position. 

The  report  of  the  National  Joint  Lidustrial  CoTincil  for  the 
tramway   industry,   which   was  issued   on   Saturday,   makes 


November  19,  1920. 


THE  ELECTRICIAN. 


.583 


depressing  reading.  It  was  generally  known  that  the  financial 
position  of  many  tramway  undertakings  was  precarious,  but 
we  were  not  aware  that  it  was  quite  so  bad  as  this  document 
leads  us  to  believe.  According  to  it,  notwithstanding  the 
greatly  increased  earnings  per  car-mile  the  tramways  of  the 
country  were  carried  on  at  a  considerable  loss  during  the  last 
financial  vear,  as  is  shown  by  the  answers  to  a  questionnaire 
recently  sent  to  local  authorities  owning  tramways,  replies  to 
which  were  received  from  81  undertakings  employing  47,273 
persons.  These  state  that  on  October  1,  when  the  cost  of 
living  had  increased  by  164  j^er  cent.,  the  increase  in  wages 
was,  for  drivers,  132  per  cent.  ;  conductors,  147  ])er  cent.  ; 
car  repairers,  140  per  cent.  ;  and  car  cleaners,  163  per  cent. 
The  earnings  per  car-mile,  have,  however,  increased  greatly 
since  1913-14.  For  while  47  out  of  80  undertakings  earned 
not  more  than  lid.  per  car-mile  in  1913-14,  in  1919-20,  there 
were  61  out  of  80  whose  earnings  were  not  less  than  18d.  per 
car-mile,  and  in  September  and  October  last  no  undertaking 
earned  less  than  1.5^d.,  and  only  17  out  of  80  earned  less  than 
20d.  per  car-mile. 

Losses  on  Working. 

Taken  as  a  whole,  however,  the  tramways  of  the  country 
were  carried  on  at  a  dead  loss  of  at  least  £1,555,859,  during 
1919,  notwithstanding  the  unprecedentedlyhigh  rate  of  mileage 
earnings.  This  result  is  due  to  the  increase  in  wages  and  to 
the  high  cost  of  materials,  and  if  the  present  application  for 
increased  wages  be  conceded  there  will  be  a  further  wages 
charge  of  approximately  £1,481,100  a  year,  representing  an 
additional  l-59d.  per  car-mile.  At  present  the  annual  loss 
amounts  to  approximately  £3,310,753,  assuming  that  the  same 
mileage  is  run  in  1920-21  as  in  1919-20,  and  the  additional 
charge  for  wages  now  demanded  would  increase  this  loss  to 
£4,793,597.  The  industry  is,  therefore,  confronted  with  a 
most  serious  problem.  The  National  Joint  Industrial  Council 
have  laid  down  the  proposition,  with  which  the  Ministry  of 
Transport  do  not  disagree,  that  the  industry  should  be  self- 
supporting,  that  it  should  not  be  subsidised  by  compulsory 
local  taxation  and,  therefore,  the  passenger  must  pay  the  cost 
of  the  ride  in  the  fare  charged.  This  is  a  sound  business  prin- 
ciple wath  which  there  will  be  general  agreement,  but  if  it  is 
adopted  we  must  be  prepared  for  a  further  substantial  increase 
in  fares,  and  some  of  the  small  provincial  undertakings  may 
suffer  badly  from  any  addition  to  the  existing  scale  of  charges 
owing  to  the  fact  that  people  will  prefer  to  walk  than  to  ride. 


they  are  will  limit  theu.sefulne.ssof  the  In.stitution  to  members 
as  a  whole.  It  is  from  this  point  of  view  that  the  whole  matter 
must  be  looked. 


Proposed  Increased   Institution  Subscriptions. 

It  is  evident  from  the  letter  that  we  published  last  week 
from  Mr.  Sheldon  and  from  the  letter  from  Mr.  Purse  which 
appears  in  our  Correspondence  columns  this  week,  that  the 
resolution  authorising  the  Council  of  the  Institution  of  Electri- 
cal Engineers  to  increase  the  annual  subscriptions  is  not  likely 
to  be  passed  without  opposition.  Now  this  is  a  matter  about 
which  no  secret  need  be  made  and  which  should  be  closely 
considered  and  debated  without  heat  as  publicly  as  possible. 
W  e  are  therefore  prepared  to  open  our  columns  for  an  exposi- 
tion of  all  sides  of  this  question.  This  will,  we  think,  have 
the  advantage  of  removing  any  obscurity  of  policy  and  proce- 
dure that  may  exist  in  members'  minds  and  of  confirming 
waverers  in  one  opinion  or  the  other  about  a  matter  which 
affects  every  member  personally.  It  will  further  tend  to 
bring  about  the  desirable  end  of  saving  time  at  the  meeting 
Itself  by  confining  the  discussion  strictly  to  the  point  at  issue. 
At  this  stage  we  have  no  wish  to  add  to  our  comments  last 
week  other  than  to  say  that  the  Institution  cannot  become  of 
greater  use  to  members  unless  it  is  freed  from  financial  anxiety 
and  tightness,  and  that  conversely  to  keep  the  subscriptions  as 


Self-Exciting  Mercury   Rectifier. 

The  part  the  mercury  vapour  rectifier  will  play  in  as.sisting 
the  distribution  of  electricity  Ls  a  question  which  is  one  for 
speculation  at  the  present  time,  and  great  attention  may 
well  be  paid  to  its  design  and  applicability  for  this  cla.ss  of 
work.  As  it  is,  great  progress  has  been  made  in  the  manufacture 
of  this  apparatus,  and  several  installations  are  already  satis- 
factorily working  in  this  country  in  places  where  it  is  desirable 
to  have  some  means  of  converting  alternating  to  direct  current 
without  the  use  of  revolving  machinery  and  the  necessity  for 
constant  attendance.  One  great  disadvantage  about  most 
rectifiers  has,  however,  been  their  lack  of  self-restoring  ability 
after  an  interruption,  though  it  would  seem  that  this  has  no\^ 
been  overcome  if  the  claims  recently  made  for  a  new  de- 
vice in  the  "  Elektrotechnische  Zeitschrift  "  can  be  sub- 
stantiated. The  rectifier  in  question  is  provided  with  two 
auxiliary  anodes  which  are  fed  from  a  special  winding  on 
the  input  compensator.  This  winding  is  tapped  at  its  middle 
point  and  is  connected  to  the  cathode  in  such  a  way  that 
it  forms  an  auxiliary  rectifier  system.  This  latter  auxiliary 
system  is  started  in  the  ordinary  way,  but  is  always  kept  run- 
ning so  that  it  automatically  excites  the  main  apparatus  when 
the  direct  current  circuit  is  closed  after  a  breakdown.  This 
arrangement  is  said  to  ensure  the  necessary  stability  down  to  a 
small  current  strength.  If  such  a  device  will  work  satis- 
factorily under  practical  conditions  it  should  assist  in  giving 
a  wide  application  to  the  use  of  this  apparatus. 


The  Reason  Why. 

A  Poet  Laureate  of  the  Victoria  era  once  extolled  the 
virtues  of  those  who  carried  out  an  act  of  foolish  bravery 
without  stopping  to  ask  "  the  reason  why."  He  did  not  add 
that  had  they  stopped  they  would  have  suffered  death  in  a 
form  quite  as  sure  and  much  more  ignominious  than  that  which 
he  was  engaged  in  praising.  "VNTiile,  however,  the  spirit  of 
inquiry  must  be  suppressed  in  the  presence  of  miUtary  dis- 
cipline it  insists  on  exhibiting  itself  more  and  more  in  industrial 
life.  It  is  a  portent  of  which  it  would  be  well  to  take  heed. 
Secrecv  breeds  suspicion  and  suspicion  breeds  trouble.  To  get 
rid  of  a  very  troublesome  grandchild  it  is  therefore  as  well  to 
substitute  for  a  somewhat  over-rated  grandparent  opermess 
and  confidence  between  employees  and  employed  :  to  give 
explanations  as  to  why  things  are  done  in  a  certain  way  ;  to 
invite  suggestions  for  improvements  and  generally  to  stimulate 
an  interest  in  what  is  going  on  amid  what  are  often  dull  sur- 
roundings. In  a  series  of  articles,  the  first  of  which  we  pub- 
lish this  week,  Mr.  W.  J.  Hiscox  will  give  reasons  why  certain 
lines  of  action  are  necessary  in  a  modern  factory.  The  articles 
will,  we  hope,  be  of  interest  not  only  to  those  to  whom  they  are 
specially  addressed  but  to  that  wider  public  who  is  beginning 
to  realise  that  in  co-operation  lies  the  best  chance  for  industrial 
peace. 

The   Misuse  of  Gasfilled   Lamps. 

FoR  many  years  we  have  consistently  drawn  attention  to 
the  harm  that  is  being  done,  not  only  to  the  eyesight  of  the 
nation,  but  to  the  good  name  of  the  electrical  industry,  by 
the  wrongful  methods  of  installmg  high  candle  power  lamps 
now  so  often  in  vogue.  Examples  of  what  we  mean  may  be 
found  without  much  search,  and  are  at  this  time  of  year  often 
forced  upon  the  attention  with  the  most  unpleasant  suddenness. 
Everyone  of  us  probably  knows  the  shop  window  illuminated 
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(save  the  mark)  by  a  row  of  some  six  or  more  100-watt  gas- 
fiUed  lamps,  all  of  them  innocent  of  shade  or  reflector,  thus 
forming  a  startling  illustration  of  the  way  how  not  to  do  it. 
If  such  arrangements  only  damaged  the  shopkeeper's  eyesight 
and  business  there  w^ould  be  little  to  be  said  ;  but  the  shop- 
keeper remains  ensconced  in  the  background,  whilst  the 
harmful  effects  of  exposing  white  hot  metal  in  public  places 
are  communicated  to  the  passer-by,  who,  poor  fellow,  wonders 
in  his  ignorance  why  he  sees  stars.  But  what  interests  us 
most  is  not  the  damage  to  the  public  eyesight,  but  the  state 
of  mind  of  electrical  contractors  who  abet  such  installations 
being  put  in  and  of  the  supply  authority  who  permits  such  a 
damaging  advertisement  to  go  unchallenged.  We  know  that 
the  latter  have  no  legal  powers,  and  that  so  far  there  is  nothing 
illegal  in  a  man  depriving  other  people  of  their  eyesight  by 
indirect  methods  ;  but,  all  the  same,  a  little  moral  suasion 
might  have  an  effect,  and  the  whole  question  is  certainly  a 
matter  to  which  close  unofficial  attention  may  well  be  given. 


The  Development  of  Specialisation. 

The  goal  towards  which  the  electricity  supply  industry  is 
moving  will  inevitably  mean  greater  specialisation.  This 
movement  began,  of  course,  long  ago  when  it  was  realised  that 
the  commercial  side  of  an  undertaking  must  be  treated  as  a 
branch  sufficiently  important  in  itself  to  be  divorced  from  the 
hitherto  omnipotent  activities  of  the  chief  engineer.  Later 
on  there  was  further  breaking  away  of  the  management  from 
the  commercial  side.  To-day  the  constantly  evolving  state 
of  the  industry  demands  further  specialisation — this  time  for 
the  control  of  Labour,  including  all  the  intricacies  inseparable 
from  the  many  problems  which  come  under  that  heading. 
This  latest  of  specialisations  was  specially  dealt  with  in  one  of 
the  Whitley  Reports  on  Works  Committees  which  says  :  "  We 
think  that  in  every  case  one  of  the  partners  or  directors,  or 
some  other  responsible  representative  of  the  management, 
would  be  well-advised  to  devote  a  substantial  part  of  his  time 
and  thought  to  the  good  working  and  development  of  such  a 
committee." 


A  Labour  Officer. 

In  large  undertakings  there  is  no  question  that  if  labour 
matters  are  to  be  adequately  dealt  with  practically  the  whole- 
time  attention  of  a  leading  officer  or  director  of  the  under- 
taking is  necessary.  Further,  it  is  not  only  that  time  is  required 
to  deal  with  this  matter,  but  special  knowledge.  In  the  case 
of  the  electricity  supply  industry  this  is  of  particular  im- 
portance. Not  only  the  success  of  the  individual  undertaking, 
but  the  future  of  the  whole  industry  depends  on  the  employ- 
ment of  wise  methods  in  dealing  with  i.ie  labour  situation. 
Seeing  that  electricity  supply  is  a  key  industry,  and  that  the 
Trade  Unions  involved  in  it  are  among  those  which  have  a 
most  marked  political  bias,  it  is  not  too  much  to  say  that 
national  social  problems  must  in  the  end  be  affected  for  good 
or  evil  by  the  influoncc  exerted  by  those  in  the  industry  who 
deal  with  those  questions  during  the  next  few  years.  The 
formation  of  the  Joint  Industrial  Councils  for  elec  ricity  supply 
affords  therefore  a  direct  instrument  by  which  such  influence 
can  be  directed.  But,  and  here  we  return  to  our  original 
suggestion,  the  best  will  in  the  world  will  not  help  matters 
unless  expert  knowledge  and  trained  administration  are 
forthcoming — in  other  words,  unless  there  is  specialisation  in 
industrial  problems.     Tliat  is  an  urgent  necessity. 

Gas  and  Electricity  Supply. 

TiiK  gas  int(Tests  are  to  be  congratulated  upon  their  pro- 
paganda.    We  can  do    this  tiie   more  unreservedlv  as  their 


efforts  are  generally  directed  against  electricity  supply,  and 
any  pretext,  the  slighter  the  better,  will  do  to  ram  their  argu- 
ment home.  The  latest  protagonist  is  a  correspondent  to  the 
"  Glasgow  Herald,"  who  quotes  with  approval  a  statement 
of  Lord  MouLTOX  that  the  supposed  proposed  concentration 
of  the  generating  plant  of  the  country  in  a  few  large  stations 
will  in  case  of  breakdown  bring  paralysis  and  financial  loss  to 
large  areas.  He  rubs  his  statement  home  by  referring  to  the 
temporary  unemployment  of  9,000  men  at  the  Midland  Rail- 
way works  at  Derby  owing  to  the  cables  supplying  them 
catching  fire,  and  complains  that  no  reasoned  reply  has  been 
given  to  Lord  Moulton's  statement.  But  one  does  not  make 
reasoned  replies  to  unreasonable  statements.  The  fact  that 
the  people  of  Louth  were  flooded  out  is  no  argument  against 
the  use  of  water,  and  though  we  deplore  the  occurrence  at 
Derby,  we  are  sure  it  will  not  in  the  least  retard  the  increasing 
use  of  electrical  energy  even  in  that  city.  The  chances  against 
such  an  accident  are  even  now  remote,  and  ^^ill  become  more 
so  as  our  knowledge  increases. 


The   Minimum  Charge  Again. 

We  have  already  given  it  as  our  opinion  that  those  under- 
takings which  are  standing  on  their  legal  rights  and  demanding 
the  payment  of  a  minimum  charge  for  the  energy  they  provide, 
are  doing  the  cause  of  electricity  supply  a  disservice.  This 
view  is  confirmed  by  a  correspondent  to  a  daily  newspaper, 
who  protests  against  being  charged  5s.  "  minimum  charge  for 
one  lighting  meter  "  whereas  before  the  war  he  paid  2s.  6d. 
for  the  self-same  meter.  He  points  out  that  nothing  '"  besides 
being  read  occurs  to  the  meter  ""  and  suggests  testing  the 
legality  of  the  matter,  not  the  meter.  We  fear,  however,  that 
if  he  did  take  this  course  he  would  obtain  little  satisfaction. 
But  it  will  be  agreed  that  to  make  such  an  increase  in  meter 
rent,  though  it  may  be  legal,  is  neither  equitable  nor  logical, 
and  that  the  undertaking  in  question  would  have  done  better 
to  exercise  its  activities  in  persuading  the  consumer  to  use 
more  energy  rather  than  in  trying  to  increase  its  revenue  in 
this  fashion.  In  our  opinion  meter  rents  are  an  anachronism 
and  might  well  be  abolished. 


Government  Control  in  Germany. 

Ix  order  to  enable  industrial  companies  and  manufacturers 
to  obtain  credit  on  easy  terms  it  was  proposed  to  organise  a 
State  Industrial  Credit  Bank  in  Germany ;  but  owing  to  the 
opposition  of  the  existing  banks  this  scheme  had  to  be  modified, 
and  it  may  be  ultimately  dropped.  The  present  suggestion 
is  to  attach  the  new  credit  institution  to  the  "  Girozentrale." 
whose  operations  are  principally  carried  out  with  municipal 
and  savings  bank  capital.  The  ordinary  banks,  however, 
declare  that  all  justifiable  demands  of  industry  for  credit  are 
being  and  can  be  met,  and  that  the  assumption  that  the  banks 
have  failed  in  this  respect  will  injure  their  credit.  The  Govern- 
ment's reply  i"  that  no  competition  with  the  private  banks 
is  intended,  and  that  the  new  credit  institution  will  collaborate 
with  theni.  There  is  also  a  Bill  to  prevent  the  closing  of 
industrial  works  and  the  dispersion  of  plant.  During  the 
trade  stagnation  of  last  summer  a  number  of  factories  closed 
down,  and  in  some  trades  factories  were  dismantled  and  the 
machinery  exported.  The  new  Bill  provides  that  industrial 
concerns  intending  to  stop  work  or  to  dism?ntle  their  fac- 
tories must  give  notice  in  the  first  case  four  weeks,  and  in  the 
second  case  six  weeks,  in  advance.  In  the  interval  before  the 
notice  operates  an  official  expert  investigation  will  be  made 
as  to  whether  the  proposed  measures  are  justified.     If  there  is 
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any  possibility  of  continuing  work  offioicntly  and  economically, 
the  concerns  will  be  compelled  to  keep  going,  probably  with 
State  assistance.  We  hope  this  policy  will  not  be  adopted 
over  here.  It  is  better  to  sink  than  to  keep  afloat  with 
Government  assistance. 


Elngineering  and 
Industry  in  South  Africa. 

The  proper  relation  of  the  Mother  Country  to  the  Colonies 
and  of  the  Colonies  to  the  Mother  Country  is  a  subject 
more  suited  for  discussion  in  a  political  than  a  technical 
journal.  Nevertheless,  since  the  Colonies  are,  even  now, 
largely  undeveloped  from  an  engineering  standpoint  and  the 
industries'  of  this  country  require  a  wider  outlet  for  their 
production  than  the  home  market  can  supply,  the  conditions 
existing  in  these  countries  and  the  facilities  that  are  available 
for  trade  are  worth  some  study  by  engineers  and  commercial 
men. 

This  applies  particularly  to  South  Africa,  where,  as  pointed 
out  by  Prof.  A.  E.  Snape,  of  the  University  of  Cape  Town, 
in  an  address  to  the  Engineers'  Club,  Manchester,  the  war 
has  caused  not  only  a  great  impetus  to  trade  but  a  re-orienta- 
tion of  its  direction  by  subordinating  the  once-important 
exports  of  gold,  diamonds  and  feathers  to  coal  and  thus 
changing  the  direction  of  flow  of  the  heavy  traffic  to  instead 
of  from  the  coast.  Coal  has,  in  fact,  converted  the  South 
African  ports  into  bunkering  centres  where  fuel  can  be 
obtained  more  cheaply  than  anywhere  else  in  the  world. 
Unfortunately,  the  country  is  saddled  with  a  narrow  gauge 
railway  system,  and  though  large  schemes  of  development 
and  improvement  are  being  carried  out,  the  principal  obstacle 
at  present  is,  as  elsewhere,  difficulty  in  obtaining  material 
required  for  post-war  reconstruction. 

Electricity  Supply  and  Electric  Traction. 

In  connection  with  the  railway  problem  electrification 
has,  of  course,  been  considered,  and  as  a  result  of  the  report 
recently  made  by  Messrs.  Merz  &  McLellan,  not  only  are 
various  sections  of  the  system  to  be  converted  immediately, 
but  the  supply  of  electrical  energy  required  by  the  industry 
of  the  country  is  very  wisely  to  be  dealt  with  as  a  whole. 
It  is  in  such  matters  that  relatively  new  countries  have  the 
advantage  of  older  ones  like  the  British  Isles,  for  by  starting 
afresh  they  can  use  our  experiences  and  mistakes  to  carry 
out  their  schemes  in  the  best  possible  manner. 

Out  of  an  examination  of  the  conditions  present  an  interesting 
point  arises.  This  country  is  often  commiserated  on  its  lack 
of  water  power  and  glances  of  envy  are  cast  at  countries  which 
are  supposed  to  be  better  off  in  this  respect.  But  in  South  Africa 
coal  will  mainly  have  to  be  relied  upon  for  generating  purposes. 
Water  power  is  not  over  abundant  and  what  there  is  is  very 
localised,  while  the  existence  of  domestic  and  agricultural 
rights  makes  development  difficult  on  anything  like  an  adequate 
scale.  Here,  again,  however,  South  Africa  is  really  for- 
tunate, for  the  pit-head  price  of  coal  is  even  now  only  about 
6s.  per  ton,  while  its  quality  is  good  and  its  calorific  value, 
upon  which  it  is  purchased,  averages  12,500  B.Th.U.  It  is 
enough  to  make  English  engineers'  mouths  water.  Electricity 
supply  development  should,  therefore,  be  extensive,  and  there 
should  be  no  difficulty  in  making  the  fullest  and  best  use  of 
this  form  of  energy. 


British  Traders  and  South  Africa. 

At  present,  however.  South  African  trade  is  still  in  that 
stage  of  development  when  outside  help  i.s  required,  and  it  Is 
evident  that  could  satisfactory  trade  relations  be  established 
we  could  do  a  great  deal  to  help  South  Africa  and  South 
Africa  could  do  a  good  deal  to  help  us.  It  is  one  of  those 
cases  of  mutual  service  which  often  grow  into  relation.ship.s 
of  the  best  and  most  permanent  kind.  The  outlook  is  the 
more  satisfactory  in  that,  as  Prof.  Snape  points  out,  there 
is  a  strong  sentiment  for  British  goods,  though,  he  adds, 
the  old,  old  complaint,  of  which  we  are  becoming  so  wear\', 
that  the  British  manufacturer  still  fails  to  supply  the  goods 
that  are  wanted,  complains  that  colonial  trade  is  bad  and 
wishes  to  prevent  orders  from  being  given  elsewhere  than  in  thLs 
country  by  the  erection  of  a  tariff  wall  against  imports  into 
South  Africa.  "  This  Is  not  the  way,"  says  Prof.  Sxape, 
"  to  meet  American  competition,  if  an  export  trade  is  desired. 
The  only  way  to  compete  is  by  organisation,  better  technical 
design  and  byjimitating  that  wonderful  service  which  American 
manufacturers  have  arranged  for  repair  (he  is  speaking  of 
motor  cars),  quick  supply  of  spare  parts  and  every  con- 
venience for  users  of  their  cars."  Putting  questions  of  labour 
troubles  and  increase  of  costs  aside,  he  asks  '"  Is  British 
technical  ability  in  the  forefront  ?  Do  British  firms  supply 
the  same  service  as  American  ones  ?  Do  not  British  firms 
give  one  an  impression  of  indifference  ?  Is  there  united 
brain  work  among  British  manufacturers  ?  Are  British 
engineers  self-satisfied  and  self-complacent  ?  Will  they  study 
the  requirements  of  the  country  in  which  they  desire  to  sell 
their  goods  ? "  These  are  questions  which  demand  an 
answer. 


An  Opening  for  the  British  Electrical  Industry. 

A  short  time  ago  we  deprecated  an  attack  by  a  British 
consular  representative  on  the  methods  of  our  manufacturers 
in  South  Africa.  There  were  two  reasons  for  this  :  one  that 
we  thought  the  duty  of  consular  representatives  was  to  help 
manufacturers  not  to  criticise  them,  the  other  that  the  stric- 
tures referred  to  1919  when  the  effects  of  war  were  still  being 
felt.  Nevertheless,  having  read  what  Prof.  Snape  has  to 
say  we  feel  that  the  criticisms  may  be  justified  and  that  it 
is  time  British  manufacturers  turned  over  a  new  leaf.  As 
we  have  shown,  South  Africa  at  the  present  time  offers  a 
great  opening  for  the  electrical  industry.  The  work  English 
electrical  engineers  have  done  in  applvmg  the  uses  o'  elec- 
tricity to  traction,  to  the  coal  and  to  the  iron  and  steel  in- 
dustries have  often  been  demonstrated  in  these  columns, 
so  that  the  advice  and  experiences  of  the  best  engineer? 
on  these  matters  should  be  most  helpful  to  South  Africa 
But  what  do  we  see  ?  At  the  present  most  of  the  electricity 
supply  undertakings  in  that  country  are  suffering  severely 
from  plant  shortage,  so  much  so  that  in  Cape  Town  the 
erection  of  factories  is  waiting  on  a  supply  of  energy  being 
available.  The  plant  necessary  to  relieve  their  position  is 
on  order  from  this  country,  but  delivery  cannot  be  obtained. 
Is  it  to  be  wondered  at  then  that  the  thoughts  of  South 
Africans  are  turning  to  the  American  market  and  that  between 
us  and  this  field  of  new  enterprise  we  are,  by  our  failure  to 
fulfil  our  engagements,  erecting  a  barrier  more  impassable 
than  any  tariff  wall.  We  do  not  wish  to  minimise  the  diffi- 
culties under  which  our  manufacturers  are  now  working, 
we  know  that  they  are  great.  But  we  do  deplore  that  more 
well-directed  efforts  are  not  being  made  to  hold  these  markets 
by  every  means  in  our  power,  and  that  the  much  vaunted 
British  industrial  enterprise  is  so  singularlv  lacking  in  carrying 
out  a  policy  which  can  only  operate  to  its  good. 
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Statical  Methods    of   Calculating    the   Potential 
Relationships  and  Fault  Resistances  of  Direct 

Current  Net\^orks. 


By    G.   W.   STUBBINGS. 


The  analogy  between  many  electrical  problems  and  corre- 
sponding problems  in  statics  has  often  been  the  subject  of 
comment,  and  in  the  case  of  at  least  one  electrical  problem — 
that  of  the  design  of  cable  networks — the  use  of  theorems  in 
statics  has  led  to  considerable  simplification  of  the  calculations, 
and  has  enabled  much  greater  conciseness  to  be  obtained 
in  the  algebraical  work  than  would  have  been  possible  without 
the  use  of  conceptions  which,  though  having  a  real  significance 
in  statical  problems,  bear  but  a  fictitious  meaning  when 
applied  to  the  electrical  investigation.  The  ease  with  which 
problems  concerning  the  potential  distribution  in  direct 
current  networks  can  be  solved  by  the  aid  of  statical  methods 


appears  not  to  have  been  fully  recognised,  although  the 
applicability  of  such  methods  has  long  been  known,  and, 
indeed,  has  been  incorporated  into  colloquial  electrical  phraseo- 
logy, in  such  expressions  as  "  a  heavy  fault,"  and  "anchoring 
the  potential  of  the  neutral."  The  methods  of  testing  the  fault 
resistance  of  a  direct-current  network  depend  upon  the  in- 
vestigation of  the  potential  relationships  of  such  a  network 
under  artificially  varied  conditions,  and  for  this  reason  a  brief 
method  of  investigating  such  relationships  is  not  altogether 
devoid  of  practical  moment. 

A  three-wire  direct-current  system  with  an  unearthed 
neutral  is  illustrated  diagrammatically  in  Fig.  1.  The  voltage 
between  each  outer  main  and  the  neutral  is  V,  and  the  con- 
ductivities of  the  leakage  paths  from  the  positive,  neutral 
and  negative  mains  respectively  are  /j,  /o,  /2-  Since  the 
algebraic  sum  of  the  leakage  currents  from  the  three  mains 
is  zero,  the  following  relationship  holds  : — 

where  Vq  is  the  potential  of  the  neutral  main. 

Considering  now  the  case  of  the  loaded  weightless  beam 
shown  in  Fig.  2,  in  which  the  weights  If,  and  H'g  are  equi- 
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distant  from  the  weight  ^^\,  which  is  placed  at  the  centre  of 
the  beam.  If  the  point  of  application  of  the  resultant  of 
tliese  three  parallel  forces  act  at  the  point  A',  distant  Iq  from 
ll'o,  the  following  relationsliip  holds — 

^^\{L-k)~w,l,~w^{L-^l,)=o. 

The  point  of  application  of  the  resultant  is  the  centre  of 


gravity  of  the  system,  and  the  magnitude  of  this  resultant 
isFi+Tfo+^2- 

The  analogy  between  the  two  equations  is  at  once  evident, 
the  fault  conductivity  /  in  the  electrical  case  corresponding 
to  the  weight  W  in  the  statical  case,  while  the  potential  with 
respect  to  earth  corresponds  to  the  distance  from  the  centre 
of  gravity  of  the  loaded  beam.  Hence  it  appears  that  earth 
potential  in  an  unearthed  direct  current  network  can  be 
regarded  as  possessing  similar  properties  to  those  of  the  centre 
of  gravity  of  a  loaded  beam,  and  the  resultant  of  the  three 
leaks  F=fi+fo+f2  can  be  regarded  as  analogous  to  a  resul- 
tant force  acting  at  the  centre  of  gravity  of  the  beam. 

By  the  aid  of  this  conception  many  problems  which  involve 
somewhat  cumberous  algebraical  expressions  when  worked 
out  in  the  usual  way,  can  be  solved  with  the  utmost  ease. 
Considering  the  three- wire  network  with  an  unearthed  neutral, 
the  effect  of  adding  an  artificial  fault  by  connecting  a  resis- 
tance between  the  middle  wire  and  earth  is  easily  calculated. 
The  statical  diagram  for  the  new  condition  is  given  in  Fig.  3, 
in  which  the  conductivity  of  the  artificial  fault  is  shown  to 
have  the  value  9.  From  the  diagram  it  is  clear  that  the  con- 
ditions are  similar  to  those  of  a  system  of  two  parallel  forces, 
the  one  corresponding  to  the  resultant  leak  of  the  system 
F=/i-f /0+/2,  the  other  to  the  artificial  fault  cp,  the  distance 
between  these  two  fictitious    forces  being  Vq,  the  potential  of 
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Fig.  3. 


the  neutral  when  unearthed.  When  the  artificial  fault  is 
applied  the  potential  of  earth  will  move  relatively  to  the 
system  to  a  new  position  situated  a  distance  i\  from  the 
neutral.     Taking  moments  about  the  new  potential  point 


(fVi  is  the  current  in  the  earthing  resistance  =i, 


(1) 


tluMl 


F=--. 

Vn  — t'l 


If  R  be  the  combined  insulation  resistance  of  the  network, 
and  p  be  the  ohmic  value  of  the  ear  hing  resistance— 


=  -■-9' 


this  result  being  utilised  in  Russell's  well-known  test  for  the 
leakage  resistance  of  a  live  network. 

From  equation  (1)  is  obtained  at  once— 

o     R    lo-'i' 
and  if  bv  adjustment  of  p,  x\  be  made  equal  to  ico.  then 
/?=  p  ;    this  result  forming  the  basis  of  another  method  of 
network  testing  which,  however,  is  not  of  great  practical  use. 
Returning  to  equation  (1) — 

(pri=F{Vo-ri). 
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If  the  resistance  of  the  artificial  fault  be  halved,  the  potential 
of  earth  will  travel,  relatively  to  the  system,  to  a  position 
nearer  to  the  neutral,  and  the  new  conditions  are  represented  by 

2(fV2  =  F{Vo-V2). 


Hence, 


and 


1-7?-  r.       ^1~^2 


this  result  being  the  basis  of  a  useful  network  test  first  put 
forward  by  Mr.  F.  C.  Kaphael,  which  possesses  the  advantage 
the  value  of  Vq  does  not  require  to  be  known,  and  that  it  is 
therefore  not  necessary  to  break  the  earth  connection. 
Returning  again  to  equation  (1),  if  cp  be  increased  without 
limit,  the  quantity  (pjVg  will  remain  finite  and  determinate 
being  the  current  in  the  earth  connection,  when  the  neutral 
is  put  solidly  to  earth.     In  these  circumstances — 

'flV.2  =  i2  =  F{Vo-V.2)  =  FVo, 

since  v.,  is  negligibly  small.     Continuing  with  equation  (1) — 

i^—ii^Fvj^, 


and 


R=-^ 


Vi 


It,—  If 


n. 


this  result  forming  the  basis  of  a  useful  network  test  requiring 
one  earthing  resistance  only. 

Considering  now  a  system  with  an  artificially  earthed 
neutral,  in  which  a  fault  of  conductivity  9^  comes  on  the 
positive  main.  In  these  circumstances  the  statical  diagram 
is  given. in  Fig.  4.     Taking  moments  about  the  new  centre 


(2) 


Fig.  4. 

of  gravity,  distant  v^  from  the  neutral  point — 
9i(F-t;2)  =  (i^+9)K-^i)    • 

from  which  yZ+M^+y)^ 

^        -F+9+91 

t'o  will  be  negative  if  %\  be  negative,  and — 
if  v^  be  negative  and— 

t'.>  will  be  positive,  and  the  polarity  of  the  neutral  will  be 
changed.     Ifvo^O 

9^F--'yi(Jf+9), 
F 


and 


F= 


<Pir+?' 


a  result  which,  the  writer  believes,  was  put  forward  some 
years  ago,  but  which  obviously  suffers  from  the  disadvantage 
of  requiring  an  adjustable  resistance  capable  of  standing  a 
voltage  greater  than  F.  It  may  be  noted  that  by  putting 
?i('''-V2)  =  *2.  and  ^2=0  in  equation  (2),  the  result  can 
easily  be  obtained  in  a  slightly   different  form 


A.  practical  problem,  in  which  the  method  set  out  above  can 
bo  effectively  xitiUsed  might  be  such  as  the  following.  Assum- 
ing average  values  of  F  and  v^,  determine  the  resistance  in 
the  earth  connection  such  that  the  potential  of  the  neutral 


shall  not  be  more  than  v^,  to  blow    a  circuit  fuse,  rated  at   i 
amperes,  controlling  a  faulty  circuit.      From  equation  (2) — 
i^{F+r^){v^-v,) 

9=      '-    -F 


P= 


Vo  —  V^ 


i-F{v.i-vS 

Taking  for  the  purpose  of  a  numerical  example  L  =  oO  am- 
peres, ^2=75  volts,  Vi^o  volts,  ^==10  ohms — 

0==  - — ;^  =  l-64ohms. 

From  what  has  been  written  above  it  is  clear  that  the  prob- 
lem of  the  determination  of  the  combined  fault  resistance 
of  a  direct-current  network  whilst  working,  is  analagous  to 
that  of  finding  the  total  weight  of  a  loaded  beam  by  adding  a 
known  weight  at  a  definite  point  on  the  beam  and  finding  the 
new  position  of  the  centre  of  gravity.  It  is  also  clear,  from  a 
consideration  of  the  statical  analogy,  that  the  resolution  of  the 
total  fault  conductivity  F  into  its  components  /j,  /q,  /,,  is 
not  possible  by  the  method  of  adding  artificial  faiilts  to  the 
networks.  The  position  of  each  potential,  relative  to  the 
network,  after  the  addition  of  an  artificial  fault  depends 
only  upon  the  value  of  9^  F^  and  Uq,  and  there  are  an  infinite 
number  of  sets  of  values  of  /j,  /o  and  /.,  that  will  satisfy  the 
conditions.  The  resolution  of  F  can  only  be  accomplished 
by  varying  the  potential  distances  between  /j,  /„  and  f.,,  that 
is,  by  altering  the  voltages  across  the  two  sides  of  the  three- 
wire  system.  Tests  based  on  this  method  are  not  difficult 
to  devise,  but  have  been  fotmd  to  be  of  little  practical  use,  owing 
to  the  fact  that  the  alteration  of  voltage  allowable  is  small, 
and  that  the  accuracy  of  the  method  depends  upon  the 
finding  of  a  relatively  small  difference  between  two  quantities. 

The  use  of  statical  analogies  leads  to  some  interesting 
simplifications  in  dealing  with  the  problem  of  the  power 
wasted  in  the  leaks  on  direct-current  systems.  The  method 
has  already  been  used  by  Dr.  Alexander  Russell  in  his  treat- 
ment of  the  subject,  and  the  following  investigation  is  an 
example  of  the  simplification  referred  to. 

Considering  an  unearthed  three-wire  system,  the  wasted 
power  due  to  leakage  is  given  by — 

^(F-^;o)H/o^'o-+/2(F-^ro)•-. 

This  expression  corresponds  to  one  giving  the  second  moment 
or  moment  of  inertia  of  the  loaded  beam.  Since  the  voltages 
are  measured  from  earth  potential,  corresponding  to  the 
centre  of  gravity,  it  follows  that  this  power  is  a  minimum  for 
given  values  of  /,  /q  and  /o,  and  that  the  addition  of  any 
artificial  fault  to  the  network  must  increase  the  pow  ar  wasted 
in  the  leaks. 

Denoting  this  minimum  power  by  P^,  and  considering  this 
efliect  of  connecting  an  artificial  fault  9  to  the  neutral  main, 
if  the  total  power  wasted  in  these  circumstances  be  P^ 

P,  =  Po+F{v,-v,f+<?v,^ 

since  the  conditions  are  similar  to  the  determination  of  the 
new  moment  of  inertia  through  an  axis  distant  {vq—Vj)  from 
the  centre  of  gravity.     The  increase  in  power  wastage  is 


^1-^0 


Pi-Po-.F(io-t'i)--f9t'i', 
F{vo-i'i)=9Vi      .... 

F 


(1) 


F{vo 


r^r- 


9h'{ 


1  + 


Of  this  increased  power,  part  is  dissipated  in  the  artificial 
fatdt,  this  amount  being  <fv{'.    The  increase  of  power  wast- 

age  in  the  leaks  is,  therefore,     ^  -,  or  — ,  where  i  is  the  current 

in  the  earth  connection,  this  last  expression  giving  the  increased 
power  loss  when  the  neutral  main  is  put  solidly  to  earth,  and 
9  is  very  large,  and  i\  negligibly  small. 
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Mr.    J.    R.    Beard    on   Post-War    Conditions    in 

Electricity    Supply.* 


When  national  recovery  is  viewed  from  the  material  side,  it  i« 
apparent  from  the  experience  of  nations  in  the  past  that  the  most 
important  factor  in  quickly  raising  the  burden  of  taxation  is  some 
special  development  of  applied  science.  The  general  application 
of  steam  power  to  industry  was  the  main  source  of  England's  re- 
covery from  the  Napoleonic  Wars,  whilst  more  recently  the  burden 
of  the  American  Civil  War  was  forgotten  in  10  to  15  years  owing  to 
the  discovery  and  development  of  the  enormous  mineral  wealth  of  the 
country.  In  what  direction  should  we  look  for  similar  assistance 
to-day  ?  The  most  likely  solution  is  apparent  in  the  general 
application  of  electric  power  and  the  necessity  for  all  electrical 
engineers  to  exert  themselves  to  the  utmost  is,  therefore,  urgent. 

Electric  Power  and  National  Recovery. 
In  the  United  States  the  consumption  of  electricity  per  annum 
per  head  of  the  population  in  1919  was  368  units,  whilst  even  on  the 
North-East  Coast  the  corresponding  figure  was  only  260  units. 
Electricity  will  be  the  most  important  factor  in  dealing  with  the 
question  of  over-concentration  both  of  industry  and  population, 
and  its  application  in  large  towns  will  result  in  a  considerable  re- 
duction of  smoke.  Regarding  international  electrification  of  in- 
dustry, this  country  holds  a  natural  advantage  due  to  the  low  cost 
of  distribution  resulting  from  its  dense  population  and  relatively 
small  area,  while  frequent  rivers  and  widely-distributed  coalfields 
make  it  economical  to  generate  separately  in  each  of  the  much- 
discussed  16  areas.  The  steady  pioneer  work  in  the  electric  power 
supply  industry  during  the  last  20  years  bore  most  astonishing  fruit 
during  the  abnormal  growth  of  certain  of  our  industries  in  the  war 
period,  it  being  estimated  that  95  per  cent,  of  the  new  mechanical 
power' was  supplied  by  electric  motors.  The  Electricity  Com- 
missioners have  already  made  considerable  progress  in  the  way  of 
delimiting  areas  and  initiating  schemes  for  unified  systems  of  power 
distribution,  but  it  would  be  unfair  to  place  the  whole  responsibility 
for  this  reorganisation  upon  them  alone.  They  require  the  constant 
and  energetic  support  of  the  industry  as  a  whole,  and  it  is  to  be  hoped 
that  supply  undertakings  will  succeed  in  setting  a  high  standard  of 
team  workfor  other  classes  of  the  community  to  live  up  to. 

Adjustment  to  Post-war  Conditions. 

The  average  cost  of  engineering  labour  has  increased  by  approxi- 
mately 323  per  cent.,  whilst  the  corresponding  average  rise  in  the 
cost  of  engineering  materials  is  340  per  cent.  Nevertheless,  elec- 
trical transmission  and  distribution  are  relatively  favourably 
situated  as  regards  material  owing  to  the  comparatively  low  increase 
in  the  prices  of  copper  and  lead,  while  the  electricity  supply  industry 
benefits  from  the  small  proportion  of  unskilled  labour  employed, 
so  that  in  general  the  industry  has  not  been  affected  by  the  changed 
conditions  any  more  than,  for  instance,  the  gas  industry. 

As  regards  any  technical  advance  towards  economy  the  importance 
of  always  bearing  in  mind  that  it  is  the  true  over-all  economy  which 
is  the  "ideal  to  be  aimed  at  mus;.  be  emphasised.  The  greatest 
economy  can  be  achieved  by  supplying  ^he  requirements  of  each 
industrial  area  from  a  single  unified  system,  the  first  requirement 
of  which  is  a  network  of  mains  of  the  t-ame  frequency,  but  not 
necessarily  the  same  voltage,  covering  the  entire  industrial  area, 
and  as  mucli  of  the  agricultural  fringe  as  can  be  conveniently  incor- 
])()ratcd.  Witli  such  a  network  full  advantage  can  be  taken  of  the 
diversity  betAvocn  the  periods  at  which  individual  consumers  and  the 
separate  industries  require  their  maxinium  supplies.  Spare  plant 
can  be  pooled  and  sur]>lns  energy  absorbed  into  the  system  or 
shortage  of  energy  for  local  requirements  made  w.)  from  tlie  system. 

Another  direction  in  which  economy  can  bo  obtained  without 
capital  expense  is  ))y  concentrating  the  attent.  m  of  the  power 
stativ)n  oiicrating  statT  on  the  boiler  house  and  by  increasing  the 
technical  skill  of  those  responsible  for  sujiervising  the  burning  of  the 
fuel.  To  some  extent,  this  is  already  appreciated  by  many 
undertakings,  but  on  the  whole  our  American  friends  are  much 
more  alive  to  the  point  than  we  are. 

Transmission   Pkohukms. 

While  efficiency  in  generation  is  the  most  important  item  in 
electric  power  supply,  once  the  power  station  is  left  behind,  the  most 
vital  consideration  is  low  cnpital  cost.  (\)nsiderable  attention  ha.>* 
recently  been  directed  to  the  use  of  distribution  pressures  above 
20  000  volts,  aiid  several  schemes  are  already  under  construction  in 

*  Abstract  of  an  address  doliverod  to  tlie  NorthKastorn  (Vntro  of  the 
Jnstitution  of  Elect riini  Kngincers  on  November  8tii. 


which  33,000  volts  has  been  adopted,  while  in  other  cases  still 
higher  pressures  are  in  contemplation.  With  such  pressures,  the 
cost  of  mains  and  switchgear  is  too  high  per  unit  of  plant  to  permit 
of  their  use  for  general  distribution,  and  this  has  resulted  in  the 
adoption  of  a  transmission  system  using  a  very  high  pressure, 
covering  the  whole  area  and  feeding  at  a  relatively  few  points  a  high 
Iiressure  distribution  network,  which  in  turn  supplies  direct  to  the 
larger  consumers,  and  to  substations  for  transforming  to  low  pres- 
sure for  detail  distribution.  We  do  not  generally  require  to  use 
distribution  pressures  above  20,000  volts  in  this  country  from  the 
point  of  vie^Y  of  pressure  drop,  but  to  reduce  the  cost  of  transmission 
high  pressures  are  required.  This  country  is  so  densely  populated 
that  it  would  be  impracticable  to  adopt  a  standard  pressure  which 
involves  overhead  construction  throughout,  and  given  sufficient 
load  the  most  economical  pressure  will  be  at  least  50,000  to  55,000 
volts,  though  if  the  load  per  feeder  Avere  limited,  lower  pressures 
Avould  be  advantageous. 

The  co-ordination  of  railway  electrification  to  the  general  power 
supply  will  have  a  great  influence  in  facilitating  the  development  of 
transmission  systems.  When  the  railwaj's  were  built,  they  followed 
the  industrial  channels  as  far  as  possible,  and  since  they  were  built 
new  industries  have  developed  along  them,  hence  transmission  lines 
generally  following  the  railways  are  in  a  position  to  pick  up  both 
railway  and  power  loads.  This  combination  increases  the  loading 
per  feeder  and  permits  of  more  economical  transmission  and  the  use 
of  higher  pressures.  It  is  most  important  that  the  railwaj-  power 
should  be  taken  at  the  same  frequency  as  the  standard  frequency 
for  the  corresponding  power  supply  area. 

Non-duplicate  or  Sehh-dupocate  Supplies. 

Although  any  prejudice  against  taking  a  public  supply  is  for- 
tunately a  thing  of  the  past,  the  tendency  to  unnecessary  dupli- 
cation still  survives  ;  for  instance,  when  a  miU  driven  by  a  single 
engine  is  electrified,  often  two  cables  and  two  transformers  are  used, 
each  of  the  full  capacity.  In  view  of  the  present  high  capital  charges, 
the  question  of  using  a  single  cable,  or  single  transformer,  or  both, 
is  worthy  of  the  most  careful  attention. 

With  regard  to  the  increased  use  of  overhead  lines,  it  is  advisable 
to  use  a  system  of  protection  which  would  be  equally  suitable  for 
underground  cable  or  overhead  line,  so  that  there  would  be  no 
difficulty  in  using  overhead  lines  on  sections  where  it  is  otherwise 
permissible.  A  further  necessary  feature  of  the  protective  scheme 
is  that  it  should  be  suitable  for  T  comiections  in  view  of  the 
increasing  use  of  non-duplicate  supplies.  Recently  some  progress 
has  been  made  in  reducing  the  standard  thickness  of  dielectric  on 
high -pressure  cables,  and  as  further  reduction  is  probably  permissible 
as  methods  of  manufacture  improve,  it  is  desirable  to  arrange  for 
the  existing  standards  to  be  automatically  re\-iewed  from  time  to 
time. 

The  extent  to  which  unnecessary  switchgear  is  often  installed 
is  also  surprising.  For  instance,  it  is  quite  usual  when  a  non- 
duplicate  supply  is  given  to  find  a  switch  on  both  tlie  high  and 
low-i)ressure  sides  of  the  transformer.  In  such  a  case,  a  switch  on 
the  high-pressure  side  is  sufficient  in  itself  to  protect  the  transformer 
and  to  enable  the  ^hole  apparatus  to  be  made  dead  when  required, 
so  that  there  can  be  no  objection  to  coupling  the  low-pressure  side 
of  the  transformer  direct  to  the  distributing  switchgear. 

Outdoor  Sub-stations. 

In  order  to  save  in  the  cost  of  buildings  serious  consider- 
ation should  1)0  given  to  the  adoption,  in  whole  or  in  part^ 
of  the  American" practice  of  outdoor  substations,  with  such 
modifications  as  are  necessitated  by  our  eli:'iUe.  It  is  doubtful 
whether  outdoor  high-pressure  switchgear  is  tu.i.-d  to  our  climate, 
but  the  transformer  can  be  readily  adapted  for  outside  use  at 
small  expense,  and,  in  fact,  sub-stations  of  this  type  are  being 
installed.  The  capital  cost  i>er  kilowatt  of  eonsinuer's  maximum 
demand  in  the  case  of  lighting  only  is  £')'^-3,  while  in  the  case  of 
lighting,  with  occasional  heating  and  cooking,  the  cost  is  reduced 
to  £17-5  ]>er  kilowatt,  and  in  case  of  the  all-electric  consumer  is 
further  reduced  to  £12-5  }>er  kilowatt.  A  direction  in  which 
improved  methods  ai-e  urgently  required  is  in  tapping  small  demands 
from  ]iigh-]ii-essure  network,  and  considerable  progress  in  this 
res]iect  would  probablv  be  made  in  the  future. 

If  economics  are  to  be  realised  from  power-factor  correction,  the 
industrial  consumer  must  be  penalised  for  bad  power  factor.     The 
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simplest  way  of  doing  this  is  to  bring  the  question  of  poAver  factor 
into  the  tariff.  On  the  domestic  side  a  standard  single-meter 
tariff  would  do  much  to  promote  the  general  use  of  electricity. 
At  this  time  of  continuously  varying  values,  the  piecemeal  revision 
of  maximum  prices  should  be  abolished  and  replaced  by  a  universal 
sliding  scale  based  on  some  convenient  official  index  figure. 

Co-operation  Between  Undertakings. 

Since  it  is  economically  desirable  to  have  super-power  stations  and 

large   supply   districts,    co-operation   is   the   first   and    most   vital 

necessity  of  future  progress.     If  the  Joint  Electricity  Authorities 

decide  to  carry  out  their  duties  themselves,  it  is  very  desirable 


that  large  consumers  should  Ije  full\'  represented,  and  that  there 
should  not  be  a  preponderance  of  non-technical  representatives  of 
local  authorities.  Cheap  generation  affects  large  industrial 
consumers  more  directly  than  the  domestic  consumer. 
Consequently,  a  strong  representation  of  large  consumers  will  tend 
to  the  concentration  of  the  authority  on  its  main  functions. 
Efforts  should  also  be  made  to  bring  about  periodical  meetings  of 
representatives  embracing  all  sides  of  the  industrj*  on  the  lines  of 
the  X.E.L.A.  convention  of  America,  as  some  such  means  of 
bringing  rival  groups  into  friendly  contact  would  seem  the  meet 
likely  method  of  breaking  down  the  non-technical  barriers  which 
have  impeded  our  progress. 


The    Reason    Why  : 

I. — This   Feature   Has    Been    Adopted. 

By  w.  J.  niscox. 


Organisation  is  now  the  order  of  the  day  in  the  engineering  factory, 
and  so  many  things  are  being  done,  so  many  innovations  introduced 
and  put  into  practice,  that  it  can  scarcely  be  wondered  at  that  the 
average  foreman,  charge  hand  and  operator  are  somewhat  bewildered 
at  the  unceasing  changes  which  are  taking  place.  The  factory  to-day 
is  a  complete  contrast  to  what  it  was  10  years  ago,  and  although  in 
many  respects  it  is  a  much  better  place  from  the  mechanic's  point 
of  view,  he  most  certainly  misses  the  free  and  easiness  of  bygone 
days,  and  as  a  consequence  chafes  against  the  rigidity  of  the  present- 
day  system. 

There  is  much  that  he  does  not  understand,  and  it  is  apparently 
no  one's  duty  to  enlighten  him.  A  certain  change  is  made,  a  new 
regulation  is  brought  into  being,  which  he  is  expected  to  observe 
and  to  conform  to,  mthout  really  understanding  what  it  is  all  about. 
The  factory  is  fiUed  with  experts  and  specialists,  who  are  continually 
introducing  changes,  and  the  majority  of  these  changes  intimately 
affect  both  the  foreman  and  the  operator.  Yet,  in  spite  of  this,  no 
explanation  is  forthcoming,  and  so  a  certain  amount  of  suspicion  and 
distrust  is  engendered. 

The  Foreman  as  a  Mechanic. 

It  will  be  observed  that  the  foreman  and  the  operator  are  put  upon 
the  same  plane,  and,  lest  this  should  cause  some  misunderstanding, 
it  will  be  well  at  this  juncture  to  set  forth  the  reason.  In  practically 
every  factory  the  shop  foreman  is  looked  upon  as  a  unit  in  the 
management,  and  it  may  be  assumed,  therefore,  that  he  thoroughly 
understands  and  appreciates  every  change  of  method.  Unfor- 
tunately, however,  such  is  not  the  case,  and  in  a  great  many 
instances  he  is  called  upon  to  supervise  the  carrjang  out  of  instruc- 
tions the  significance  of  which  he  is  quite  unable  to  grasp.  The 
foreman  most  certainly  is  not  to  blame,  for  he  has  neither  been 
consulted  or  instructed.  He  is  told  that  on  and  after  a  certain  date 
a  certain  rule  mil  come  into  operation,  and  he  must  see  that  that  rule 
is  observed.  He  is  not  told  the  why  or  the  wherefore,  and  although 
he  may  draw  his  own  conclusions  it  by  no  means  follows  that  his 
assumption  is  correct.  Like  the  operator,  he  is  the  recipient  of  in- 
structions, but  not  of  confidences,  and  he  may  be  likened  to  a  non- 
commissioned  officer  who  is  instructed  to  order  his  men  to  do  a 
certain  thing  without  having  been  told  why  such  a  move  has  been 
considered  necessary. 

It  will  be  seen,  therefore,  that  there  is  every  reason  why  the 
foreman  should  be  bracketed  Avith  the  operator,  and  the  object  of 
tiiis  series  is  to  demonstrate  the  futility  of  issuing  non-understandable 
and  mis-understandable  instructions  if  the  maximum  results  are 
desired.  Management,  however  highly  organised,  cannot  be  termed 
scientific  whilst  such  a  state  of  affairs  exists,  and  as  the  readers  of  The 
Electrician  comprise  every  phase  of  the  engineering  industry — 
operators  as  well  as  managers — it  is  felt  that  an  endeavour  should 
be  made  to  bring  to  the  notice  of  the  people  primarily  concerned 
tlie  reasons  why  certain  innovations  are  considered  necessary. 

A  Series  for  Foremen  and  Operators. 
This  series,  therefore,  is  written  to  appeal  to  foremen  and  opera- 
tors—although  perchance  more  than  one  works  manager  mil  get 
inspiration  as  a  result  of  their  perusal.  Undoubtedly  the  foreman 
and  the  operator  have  been  ignored  to  some  considerable  extent 
by  the  present-day  organisers,  by  the  assumption  that  their  mental 
cajiabilities  are  not  high  enough  to  enable  them  to  take  an  active 
part  in  the  organisation.  The  Electrician,  catering  for  all  classes, 
is  all  for  equal  opportunity,  and  would  press  for  the  utilisation  of  all 
brains. 


Some  Results  of  a  Mistaken  Policy. 

It  may  l)e  fitting  to  show  here  briefly  the  results  attendant  upon 
the  adoption  of  the  policy  protested  against,  and  these  will  no  doubt 
give  the  works  manager  food  for  thought.  Ignorance  is  the  cause 
of  a  great  deal  of  harm,  and  misconstruction  (based  upon  assump- 
tion) may  be  productive  of  disastrous  results.  The  organiser  should 
aim  at  the  elimination  of  the  "  do  this  and  do  that  "'  man — the  man 
who  does  exactly  as  he  is  told,  and  then  awaits  further  orders.  He 
is  the  most  glaring  instance  of  wasted  time — that  bugbear  of  in- 
dustry, the  elimination  of  which  is  exercising  the  minds  of  our 
greatest  business  men  to-day. 

Instructions  are  received  by  foremen  and  operators  mth  (a)  active 
resentment,  (b)  passive  resistance,  (c)  stolid  acquiescence  and 
(d)  enthusiasm.  The  last  is  by  far  the  rarest,  and  it  is  a  feeling 
the  operator  scarcely  ever  feels.  Those  who  do  feel  it  are 
earnest  young  charge  hands  and  foremen,  anxious  to  improve  their 
lot,  and  who  recognise  that  the  surest  way  of  accomplishing  this  is 
to  interpret  the  instruction  as  fuUy  as  possible.  Thus,  whilst  not 
at  the  commencement  being  conversant  mth  the  reason,  they 
appreciate  that  there  must  be  a  reason,  and  so  they  set  out  to  discover 
what  it  really  is.  Their  zeal  cannot  be  subdued,  and  in  time  success 
crowns  their  efforts. 

Active  resentment  does  not  command  a  large  number  of  adherents, 
for  most  people  are  astute  enough  to  bow  to  the  inevitable,  and  it 
is  recognised  that  ringleaders  are  always  conspicuous.  This 
group  may  be  said  to  consist  of  foremen  of  many  years'  standing, 
men  who  have  been  autocrats  in  their  departments,  and  who  bitterly 
resent  any  innovation  which  appears  to  usurp  any  of  their  autho- 
rity.    It  is,  however,  rapidly  diminishing. 

Passive  Resistance  and  Stolid  Acqitiescence. 

Passive  resistance  is  of  the  negative  variety,  but  it  is  particularly 
effective,  for  it  has  an  embarassing  effect  upon  the  object  of  its 
displeasure.  It  is  subtle  in  its  movement,  and,  as  it  never  tights,  it 
is  difficult  to  kill.  Active  resentment  can  be  encoimtered  and  over- 
come, but  this  is  not  possible  with  passive  resistance.  An  order  is 
issued,  it  is  carried  out ;  but  its  effect  is  nullified  because  it  is  in- 
terpreted in  the  letter  and  not  in  the  spirit.  It  is  reactionary, 
because  it  is  passive,  and  being  passive  it  carmot  assist.  More 
harm  is  occasioned  in  the  factory  by  this  than  from  any  other  cause, 
and  it  is  made  strong  by  ignorance.  If  one  does  not  understand, 
the  common  policy  is  to  "  wait  and  see."  and  this  fact  should  be 
borne  in  mind  by  the  works  manager  and  the  organiser. 

Stolid  acquiescence  may  be  said  to  repi-etcnt  the  attitude  of  the 
bulk  of  the  operators,  for  undoubtedly  the  average  working  man 
evinces  no  considerable  interest  in  organisation.  A  rule  is  made, 
and  he  obeys  it  as  a  matter  of  course,  unconcerned  whether  it  be 
right  or  wTong.  So  far  as  he  sees,  organisation  does  not  touch  him 
directly.  He  notices  the  changes  which  are  constantly  taking  place, 
but  he  does  not  i-ealise  that  he  is  vitally  concerned.  He  may  protest 
when  the  result  of  organisation  runs  directly  counter  to  his  imme- 
diate desire,  but  that  protest  is  only  similar  to  the  protest  against 
the  raising  of  tram  fares  or  the  cost  of  living.  He  does  not  under- 
stand the"  why  or  wherefore,  because  he  has  never  been  taught, 
and  he  cannot  assist  any  development  because  he  does  not  under- 
stand. 

We  are  not  advancing  fast  enough,  because  we  are  allowing 
brains  to  remain  dormant.  We  want  the  help  of  everybody,  in  every 
position,  to  ensure  progress,  and  it  is  with  a  view  to  enlighten- 
ing  those  who  do  not  understand  that  this  feature  has  been 
adopted. 
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Hydro-Electric  Power  in  Germany. 


By  Dr.   SYMPUER. 


After  preliminary  reference  to  work,  which,  was  largely  done  in 
the  early  days  of  the  electrical  industry,  e.g.,  the  hydro-electric 
transmission  of  energy  from  Lauffen  to  Frankfort,  the  author 
proceeds  to  deal  with  the  nationaUsation  of  the  electrical  industry, 
which  was  legally  enacted  on  December  31,  1919.  This  law  em- 
powers the  State  to  take  over  any  property,  which  deals  with  the 
generation  of  power  at  pressures  above  50,000  volts,  or  any  installa- 
tion exceeding  5,000  kvv.  in  capacity,  not  used  almost  exclusively 
for  private  purposes,  or,  under  similar  circumstances,  any  water 
rights  used  for  the  generation  of  more  than  5,000  kw.  of  energy. 
The  existing  owners  are  to  be  suitably  compensated.  Therefore  the 
prospect  is  that  in  the  future  the  State  wiU  be  the  possessor  of  all 
the  high-tension  lines,  which  will  be  suitably  interconnected,  and 
that  these  wiU  be  worked  by  the  State  in  conjunction  with  local 
companies,  though  it  by  no  means  follows  that  the  present  intention 
is  that  the  State  shall  nominate  a  majority  of  the  directors.  The 
political  and  economic  aspects  of  this  proposal  are  next  considered, 
and  a  variety  of  general  propositions  are  discussed. 

New  Schemes. 

The  author  next  deals  with  details  of  particular  schemes,  which 
are  under  consideration.  The  first  plan  relates  to  the  canalisation 
of  the  Neckar  from  Mannheim  to  Plochingen,  which  is  on  the  other  side 
of  Stuttgart.  For  many  years  schemes  of  this  character  have  been 
proposed,  by  constructing  a  canal  to  Esslingen  and  connecting  -with 
the  Upper  Danube.  Fimds  have  hitherto  been  lacking,  though 
Dr.  Bosch,  of  Stuttgart,  proposed  to  contribute  13,000,000  marks. 
But  Dutch  interests  were  involved  on  the  Rhine,  and  Holland 
decidedly  objected  to  certain  proposals  in  connection  with  that 
river.  Over  a  distance  of  200  km.,  the  Neckar  falls  160  metres 
between  Plochingen  and  the  Rhine  ;  and  it  might  be  possible  to 
deal  with  this  by  means  of  34  locks,  with  falls  between  2-6  and 
8-5  metres,  allowing  for  the  navigation  of  ships  of  1,200  tons. 
Estimates  are  very  uncertain  with  present-day  prices  ;  but  it  seems 
certain  that  this  project  would  not  pay  its  way  if  the  traffic  on  the 
ship  canal  were  the  sole  source  of  revenue.  But  if  the  water-power 
could  be  utilised,  the  matter  assumes  a  different  aspect.  It  is 
considered  that  300,000,000  kw.-hrs.  could  be  generated  annually 
after  allowing  for  all  losses  ;  and  in  view  of  this  fact  it  is  considered 
that  the  scheme  might  pay.  It  is,  therefore,  likely  that  this  proposal 
win  materialise. 

Rhine-Danube  Canal. 

The  same  thing  hai^pcns  in  Bavaria  in  connection  with  the  canal, 
connecting  the  Rhine  and  the  Danube.  The  details  of  this  proposal 
are  complicated  and  in  view  of  the  fact  that  the  difficulties  mainlj' 
refer  to  hydraulic  questions  in  connection  Avdth  the  construction  of 
the  canal  and  to  the  points  to  which  the  various  constructive  links 
are  to  be  connected,  these  local  details  arc  here  omitted.  The  canal 
would  utilise  the  tortuous  course  of  the  Main,  and  pass  through 
Wiirzburg,  Nuremberg,  AschalTcnburg,  &c.  The  construction  in 
certain  places  would  be  very  difficult,  and  though  certain  sections 
might  i>ay,  others  would  probably  not  do  so.  It  seems  certain  that 
at  the  one  end  the  canal  will  be  constructed  as  far  as  Nuremberg, 
and  at  the  other  end  the  Danube  will  bo  r:analised  from  Kahlheim  to 
Passau.  This  would  produce  an  annual  output  between  700,000,000 
kw.-hrs.  and  1,000,000,000  kw.-hrs.  A  good  deal  depends  on  the 
precise  particulars  of  the  scheme  ;  if  the  canalisation  at  the  one  end 
were  extended  as  far  as  Ulm,  the  output  would  be  largely  in  excess 
of  1,500,000,000  kw.-hrs. 

Other  projects  relate  to  the  hj^dro-electric  energy  to  be  obtained 
from  the  Inn  and  Isar  ;  any  ship-canal  scheme  might  be  considered 
separately,  llallinger  estimates  that  for  200  days  in  the  year  there 
would  bo  800,000  h.p.  available,  wliich  woulc^  give  annually  about 
4,300,000,000  kw.-hrs.  But  it  cannot  be  said  ,hat  the  details  have 
as  yet  been  fully  considered. 

There  has  also  been  a  scheme  for  constructing  a  ship-canal  on 
tlio  Rhine  above  Basle.  'J'he  author  presented  a  report  in  1914 
dealii\g  with  the  section  between  Basle  and  Strassburg.  Hero  again 
the  hydro-electric  en(>rgy  is  very  important,  as  a  supplement  to  the 
revenue  derived  from  the  trnflic  on  the  eannl.  Conservative  esti- 
mat<>s  showed  that  1,800,000,000  kw.-hrs.  could  be  generated 
annually  from  the  falls  below  l^ash^  and  1,200.000,000  kw.-lirs.  from 
the  falls  above  Basle.  But  imder  pivsent  conditions,  owing  to  the 
Treaty  of  Veisailles,  it  is  probable  that  the  energy  from  the  fall* 
below  Basle  will  go  to  France. 

*  Abstract  from  the  "  Elektnttoi-hnisclio  Zeitsdirift."  Paper  rvnd 
before  tlie  Institution  of  Gcnnan  Eli>ctricnl  Engineers  ut  Hanover. 


Moseele-Saar  Canals. 


Similar  problems  arise  from  the  proposed  canals  on  the  Moselle 
and  lower  portion  of  the  Saar.  There  were  formerly  objections 
which  were  raised  by  the  iron  magnates  of  Westphalia  and  Lorraine  ; 
but  probably  nothing  further  ^vill  be  heard  from  these  quarters. 
Still  it  is  quite  likely  that  new  questions  will  be  raised  by  the 
cession  of  Lorraine  to  France,  and  by  the  present  occupation  of  the 
left  bank  of  the  Rhine. 

The  firm  of  Lahmeyer,  in  Frankfort,  has  been  much  interested  in 
questions  connected  with  Main  and  Lahn,  and  the  utilisation  of 
the  available  power.  But  further  investigations  will  be  needed 
before  coming  to  a  conclusion,  though  it  is  likely  that  certain  projects 
in  connection  with  the  Lahn  will  be  carried  out. 

In  North  Germany,  the  same  sort  of  thing  has  also  happened, 
though  in  this  case  there  is  no  possibility  of  developing  any  large 
amoimt  of  electric  energy.  There  are  questions  in  connection  with 
the  Weser  and  the  Fulda,  and  it  is  proposed  to  alter  the  existing 
locks  and  to  substitute  others  of  larger  size.  Further  alterations 
would  be  made  at  places  above  Cassel.  It  is  estimated  that 
70,000,000  kw.-hrs.  can  be  armuaUy  obtained  from  the  Fulda,  which 
would  be  sufficient  to  cover  the  expenditure.  It  was  formerly 
intended  to  canaKse  the  Weser,  but  this  wiU  involve  a  variety  of 
considerations  at  the  present  moment.  Then,  again,  there  is  the 
question  of  the  Oder,  which  will  involve  100,000,000  kw.-hrs.  of 
energy.  Finally,  there  is  the  Masurian  canal,  which  could  be  used 
for  supphang  energy  in  East  Prussia  ;  the  output  would  amount  to 
20,000,000  kAV.-hrs. 

The  present  Paper  deals  with  one  aspect  of  these  hydraulic 
questions,  which  concerns  itself  with  utiUsing  the  energy*  available 
at  the  weirs  on  canalised  rivers.  If  aU  the  water-power  of  Germany 
were  to  be  included,  the  question  would  be  much  more  complicated  ; 
it  would  include  cases  where  no  kind  of  navigation  was  possible. 
The  total  of  such  water-power  would  probably  be  10,000.000,000 
kw.-hrs.,  which  is  four  times  the  amount  of  energj^  generated  from 
steam,  in  the  year  1912. 


Electric   Sleels.* 

By  C.   G.   CARLISLE. 

During  the  war,  the  electric  furnace  proved  its  value  as  a  means  of 
meeting  the  sudden  increased  demand  for  high  quality  steels. 
While  giving  every  credit  for  this  to  inventors,  due  regard  must 
be  paid  to  the  skill  of  the  metallurgical  workers,  notably  the  men 
in  charge  of  the  furnaces.  It  is  farcical  to  attempt  to  run  electric 
furnaces  by  the  clock  and  regard  them  as  automatic  machines. 

Steel  making  during  the  last  30  years  has  resolved  itself  largely 
into  an  attempt  to  keep  down  sulplim-  and  phosphorous.  The  acid 
Siemens  piocess  is  a  distinct  advance  on  the  Bessemer,  and  the 
basic  processes  a  further  step ;  but  the  electric  basic-lined  furnace 
has  made  it  possible  to  obtain  steel  containing  002  per  cent,  sulphur, 
and  sometimes  001  per  cent. 

Little  information  is  available  on  the  composition  of  electric 
furnace  slags,  and  the  author  presents,  in  the  original  Paper,  some 
tables  of  analysis.  An  important  factor  is  that  the  slag  must  be 
free  from  metal  oxides  in  order  that  sulphur  may  be  effectively 
transferred  from  metal  toslag.  The  size  of  furnace  has  an  important 
effect  as  the  oxidising  slag  can  be  more  easily  and  completely  raked 
off  in  a  small  furnace.  Phosphorous  cannot  be  reduced  in  like 
degree  so  easily. 

Tests  are  quoted  to  show  that  electric  furnaces  can  make  excellent 
nickel-chrome  steels  ;  in  fact,  a  larger  percentage  of  s\iccess  is  attained 
than  with  Siemens  steels  of  similar  composition.  Equal  success  has 
been  attained  in  cutting  steels,  though  hero  the  method  of  testing 
requires  groat  care,  and  lack  of  homogeneity  of  material  imposes 
difficulties.  Here  again  some  interesting  comparative  tests  are 
given,  one  remarkable  case  being  an  electric  steel  which  sur\"ived 
the  ordeal  of  drilUng  200  holes  2  in.  in  depth,  leaWng  a  tool  cap- 
able of  considerably  nioro  work — a  result  ne\er  i-ecorded  by  the 
author  for  crucible  steel. 

The  author  has  formed  the  opinion  that  a  15-20  ton  electric 
furnace  would  produce  as  cheaply  as  a  50-ton  acid  Siemens  furnace , 
The  qviestion  of  cost  niust  never,  however,  take  first  position  in  the 
steel-maker's  mind.  There  is  no  compromising  in  steel-making — 
a  good  heat,  even  though  costing  5  or  10  per  cent,  over  the  second 
best.  Mill  prove  the  cheajx>r  by  the  time  the  steel  reaches  bar  form. 

*  Abstract  of  a  Paper  read  before  the  Iron  and  Steel  Institute. 
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The    President   oi    the    Institution    of 
Electrical  Engineers. 


An    Appreciation. 


Some  months  ago  we  suggested  that  the  time  had  now 
come  when  the  President  of  the  Institution  of  Electrical 
Engineers  should  be  a  man  who  was,  as  far  as  possible,  equally 
representative  of  the  technical,  commercial  and  political 
interests  which  arc  to  be  found  within  the  electrical  profession 
and  industry.  There  was  a  simple  reason  for  this.  The 
Institution  must  now  be  prepared  to  take  its  place  as  the 
body  which  will,  by  right,  be  consulted  when  electrical  matters 
are  under  consideration,  and  which  will  be  recognised  as 
representing  electrical  opinion  by  those  who  respect  organi- 
sation rather  than  individuality. 

Now  it  is  always  pleasant  when  our  advice  is  listened  to, 
and  still  more  pleasant  when  our  advice  is  taken.  We,  there- 
fore, felt  a  giow  of  satisfaction 
when  the  Council  nominated 
Mr.  Llewelyn  B.  Atkinson 
as  president  of  the  Institution 
of  Electrical  Engineers  for  the 
coming  session,  and  that  glow 
had  not  lost  its  radiating  power 
when  Mr.  Atkinson  actually 
became  president  on  Octo- 
ber 1.  Leaving  sound  ground 
for  prophecy  we  do  not  doubt 
that  that  glow  will  still  be  radi- 
ating its  moral  heat  and  giving 
us  pleasure  a  year  hence,  nor  do 
we  doubt  that  during  that  period 
Mr.*  Atkinson  will  have  done 
much  to  advance  the  Institu- 
tion and  the  causes  we  have  at 
heart  along  those  lines  which  we 
feel  sure  are  the  right  ones. 

BlOGEAPHICAL   DETAIL. 

Some  biographical  detail  is 
called  for  on  such  occasions  as 
these;  personalities  appeal  to 
everyone  ;  and  the  past  is  not 
seldom  the  key  to  the  future. 
And  while  the  election  of  the 
President  of  the  Institution 
of  Electrical  Engineers  is  not 
hedged  about  with  either  the 
secrecy  or  .the  uncertainty 
which  surrounds  the  election  of 
a  Pope,  yet  in  Mr.  Atkinson's 

case  it  is  not  untrue  to  say  ''that  he  would  hardly  have 
been  considered  a  hot  favourite  for  the  position  even  so 
short  a  time  as  twelve  months  ago.  For  a  much  longer 
period  than  that,  however,  his  work  has  been  of  high  vah;e 
to  1  the  electrical  industry,  though  more  unobtrusive  than 
public,  and  the  experience  he  has  gained  in  his  varied  career 
has  been  as  useful  to  himself  as  it  is  now  likely  to  be  to  the 
Institution.  Having  emerged  from  the  background  he  has 
rapidly  come  to  the  front,  and  there  is  no  doubt  that  in 
these  troublous  times  the  choice  could  not  have  fallen  on  a 
better  man. 

Mr.  Atkinson  comes  of  a  family  of  engineers.  At  the  time 
of  his  birth  at  Builth  Wells  in  Bieco.ishire,  his  father  (an 
Englishman)  was  laying  out  the  Mid-Wales  Railway,  hence  the 
name  Llewelyn.  It  would  be  interesting  to  speculate  in  these 
days  of  the  Celtic  influence  how  much  this  name  has  helped 
Mr.  Atkinson  in  his  subsequent  career.  He  was  educated  at 
Merchant  Taylors'  School,  and  thence  obtained  an  Exhibition 
to  St.  Thomas's  Hospital.  There  are  numerous  instances  where 
men  have  started  in  one  career  only  to  achieve  success  in 


Me,  Llewelyn 
President,  Institution  of 


another.  Mr.  Atkin.son  is  one  of  them.  Before  leaving 
school  he  had  rommeaced  to  atte id  Prof.  Ayrton's  electricity 
lectures,  and  nijver,  in  fact,  took  up  the  med.cal  sc  irjar.ship. 
So  succe.ssf  ul  was  he  at  his  new  work  that  he  obtained  the  first 
prize  and  silver  medal  in  the  City  and  Guilds  examination  in 
electrical  technology,  subsequently  proceeding  to  King's  College, 
London,  where  he  gained  the  Telford  medal  at  the  end  of 
both  the  second  and  third  year  courses.     This  was  in  188-J.  5 

Early  Exgineep.ixg  Experiences. 

At  the  conclusion  of  this  period  of  theoretical  training  he 
became  an  apprentice  at  Kitson's  locomotive  works  at  Leeds, 
and  was  subsequently  articled  to  the  firm  of  Goolden  &  Trotter, 

where  he  assisted  Mr.  .  A.  P. 
Trotter  and  Mr.  H.  W.  Raven^ 
shaw  in  the  experimental  work 
they  were  then  conducting  into 
dynamo  design.  This  firm  has 
been  the  cradle  of  many  pro- 
minent electrical  engineers.  On 
the  retirement  of  Mr.  Trotter 
in  1888,  Mr.  Atkinson  became  a 
partner  in  the  firm,  with  which 
he  remained  during  its  subse- 
quent somewhat  chequered 
history  until  1897. 

During  these  years  the  elec- 
trical industry  had  been  growing 
and  changing.  It  was  the  time 
of  the  boom  in  the  erection  of 
both  •  municipal  and  privately- 
owned  power  stations,  the 
beginning  of  a  development  of 
which  we  have  not  yet  begun  to 
see  the  end.  Mr.  Atkinson  was 
naturally  playing  a  fair  part  in 
this  development,  his  most  im- 
^^i*"^  portant  venture  being   a  share 

in  the  foundation  of  the 
Trailord  Park  Power  &  Light- 
ing Supply  Company,  an  under- 
taking which  was  an  integral 
part  of  the  scheme  for  an 
erection  of  an  ''  industrial 
city"  on  the  Trafiord  Park 
estate,  near  Manchester.  The 
enterprise  was  embarrassed 
with  troubles  which  Mr.  Atkinson  had  successfully 
overcome  by  the  time  'he  ^joined  the  directorate  of  Messrs. 
W.  T.  Glover  Sc  Company,*also  of  Trafford  Park,  as  manager 
of  their  London  office,  and  thus  began  his  loMg  connection  with 
the  cable  making  industry,  which  he  still  retains.  Here  also 
he  began  his  connection  with  the  Cable  Makers'  Association, 
the  affairs  of  which  gradually  absorbed  a  greater  and  greater 
part  of  his  time,  until  in  191G  Mr.  Atkinson  became  secretary 
of  the  Association  in  succession  to  ilr.  A.  H.  Howard,  and  in 
1919  retired  from  the  board  to  W.  T.  Glover  &  Co..  Lt.l.,  to 
devote  himself  wholly  to  the  work  oi  that  body. 

The  Work  of  the  C.M.A. 

We  need  not  here  speak  of  the  aims  and  objects  of  the  Cable 
Makers'  Association  or  of  Mr.  Atkinson's  enterprise  and 
success  in  carrying  them  out.  These  are  well  known  to  readers 
of  The  Electrician.  But  the  Cable  ^Makers'  Association  is 
interesting  as  being  one  of  the  first  of  those  associations  which 
are  illustrations  of  that  great  fact  that  in  combination  of 
interests  lies  a  great  proportion  of  ultimate  progress.     From 
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this  point  of  view,  Mr.  Atkinson's  long  connection  with  the 
Cable  Makers'  Association  and  his  subsequent  election  as 
President  of  the  Institution  of  Electrical  Engineers  are 
doubly  interesting,  and  form  a  combination  of  facts  from 
which  a  useful  moral  could  be  doubtless  deduced. 

The  Future  of  the  Institution, 

Though  in  future  the  work  of  the  Institution  of  Electrical 
Engineers  will  have  to  be  carried  out  on  a  wider  basis  than  it 
has  been  in  the  past  if  it  is  to  retain  its  usefulness  to  the  pro- 
fession, this  does  not  mean  that  less  attention  will  be  given  to 
matters  of  scientific  and  technical  interest.  Nor  is  Mr.  Atkin- 
son's grip  of  these  subjects  less  because  his  work  is  mainly  of  a 
commercial  character.  Anyone  who  heard  him  speak  in  the 
discussion  on  Mr.  Sydney  Evershed's  recent  Paper  on  "  Per- 
manent Magnets  "  will  realise  the  truth  of  this.  As  a  speaker 
on  both  theoretical  and  practical  subjects  he  is  eloquent  and 


clear,  but  restrained  and  precise.  There  is^no'^wandering  off 
into  side  issue,  and  no  one  need  have  the  least  doubt  as  to 
what  his  real  opinion  is.  Nevertheless,  he  is  no  bigot,  and  his 
successful  work  as  Chairman  of  the  Joint  Industrial  Council 
of  the  cable  makers  industry  shows  that  he  can  be  conciliatory. 
Perhaps  the  true  explanation  of  these  seeming  contradictions 
lies  in  the  fact  that  he  is  both  a  humourist  and  a  lover  of  music. 
Such  a  training  and  such  experience  tend  to  give  a  broad- 
mindedness  which,  valuable  though  it  is,  is  acquired  with  diffi- 
culty in  any  other  way.  This  broad-mindedness  cannot  help 
being  of  use  to  Mr.  Atkinson  in  directing  the  administrative 
work  of  the  Institution  and  in  dealing  with  the  diverse  interests 
that  help  to  make  up  the  whole.  His  wide  experience  of  the 
many  phases  of  electrical  science  and  practice  have  a  utility 
which  cannot  be  denied,  while  of  equal  value  will  be  his  finan- 
cial and  business  knowledge.  We  wish  him  the  sucess  in  his 
present  high  position  which  we  feel  sure  he_will  attain. 
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Electrically-Driven  Tin  Plate  Mills. 


A  Comparison  of  Welsh  and  American  Practice. 


By   W.   E.   TAYLOR. 


It  may  perhaps  be  advantageous  in  view  of  the  very  serious 
competition  which  we  have  been  experiencing  from  our 
neighbours  across  the  Atlantic  to  make  a  comparison  be- 
tween current  practice  in  the  rolling  of  plate  in  our  Welsh  mills 
with  those  in  America.  The  general  Welsh  mill  layout  differs 
somewhat  from  the  layouts  in  American  mills.  Only  one  or 
two  American  plants  are  laid  out  on  the  "  two  mill  system  "  as 


The  size  of  the  tin  bars  used  varies,  but  'a  typical  example 
would  have  initial  dimensions  19  in.  by  8J  in.  by  ^  in.  thick, 
the  average  weight  about  16  lbs.  per  ft.  The  usual  carbon 
content  of  the  material  is  0-1  per  cent.,  and  occasionally  up 
to  0-12  per  cent.  The  initial  rolling  temperature  is  900'  to 
1,000^  C,  finishing,  in  each  heat,  at  a  dull  red,  except  the 
last  heat,  when  the  plate,  as  finally  finished,  is  almost  black. 


Fio. 


1.— Motor  Operated  Mills  at  the  Works  of  the  Canton  Sheet  Steel  Co.,  U.S.A. 


generally  adopted  in  this  country,  that  is,  one  roughing  and 
one  finishing  stand  per  mill. 

Welsh  practice  usually  consists  of  four  or  sis  mills,  consist- 
ing of  eight  or  12  stands  in  line  from  end  to  end  grouped  in 
twos — one  roughing  and  one  finishing.  The  usual  roll  dia- 
meters vary  between  19  and  21  inches,  with  corresponding 
speeds  of  38  to  35  revs,  per  min  ,  giving  a  surface  speed  of 
approximately  200  to  220  ft.  per  min.  The  lengths  of  the 
rolls  vary  between  26  and  36  in. 


Heat  Procedure. 

The  heats  are  usually  as  follows  : — 

1«<  Heal. — The  two  bars  worked  together,  that  is,  one  is  passed  through 
the  rolls  whilst  the  other  retunis  over  the  top.  Bars  ar  put  in  with  length 
parallel  to  the  roll  axis.  Four  passes  are  given  on  the  roughing  rolls, 
gi\nng  final  dimensions  of  approximately  28  in.  by  19J  in.  by  5/32  in. 

2n<l  Heat. — After  reheating  the  slabs  are  returned  to  the  roughing 
rolLj  and  aro  given  a  further  two  passes,  so  that  final  dimensions 
of  approximately  48  in.  by  19J  in.  by  3/32  in.  are  obtained.  These 
sheets  are  then  doubled  and  returned  to  the  furnace. 
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3rd  Heat. — Each  doubled  sheet  is  then  given  two  passes  on  the  finish- 
ing roUa,  the  final  dimensions  again  lK-inKai>proxiniat(ly  48  in.bylQJin. 
These  ere  then  redoubled,  making  four  thicknesses,  each  about  0-04  in. 
thick,  and  arc  again  returned  to  the  furnace. 

I  4:th  Heat. — After  this  heat  a  further  two  passes  are  given,  making  the 
final  dimensions  approximately  49  in.  by  20  in.  The  sheets  are  then 
redoubled  a  third  time,  making  eight  thicknesses,  each  about  0-02  in. 
thick,  and  ar.>  again  i-etumed  to  the  furnace. 

6th  Heat. — Only  one  pass  is  now  given,  giving  final  dimensions  after  the 
last  pass  of  49  in.  to  50  in.  by  20  in.  of  an  average  of  30  down  to  35  gauge. 
There  is  one  sheet  and  one  pair  furnace  to  each  pair  of  stands, 
or  null,  and  a  gang  of  four  men  work  each  mill.  The  cycle  is 
started  with  30  to  40  bars  in  the  first  furnace,  taking  about  f  of 
an  hour  to  reach  the  first  heat,  whilst  the  successive  heats  take 
slightly  longer  than  the  time  required  for  rolling.  The  average 
output  of  each  mill  is  800  boxes  per  week  of  128  hours,  each  box 
consisting  of  about  108  lbs.  of  finished  plate  made  up  of  112 
sheets  14  in.  by  20_in.  by  30  in.  gauge. 

American  Procedure, 

American  practice  consists  of  six  or  eight  stands,  each  stand 
constituting  a  mill,  on  which  both  the  roughing  and  finishing 
are  done.  Each  stand  is  complete  with  sheet  and  pair  furnaces, 
And  doubling  shear  and  squaring  shear  on  the  catcher's  side.  The 
diameter  and  roll  width^are*generally  28  in.  and  34  in.  respec- 
tively, but  since  the 
usual  speed  is  from 
29  to  32  revs,  per 
min.  the  roll  surface 
•speed  is  about  the 
same  as  in  Welsh 
practice.  Both  sheet 
and  pair  furnace  tem- 
peratures, as  taken 
with  the  use  of  a 
thermo-couple,  are 
from  1,800°  to 
2,000°  F.,  and  since 
the  plate  is  some- 
what below  furnace 
temperature  this 
indicates  ,  approxi- 
mately, the' same  as 
Welsh  practice.  The 
finishing  ;  tempera- 
tures of  each  heat 
are  similar  to  that 
given  above.    , 

In  America  only 
four  heats  are  used — 
the  first  heat  is  similar 

to  Welsh  practice,  except  that  iu  most  cases  it  is  done  in  three 
passes.  The  slabs  are  then  paired  off  and  put  into  the  furnace. 
An  amusing  incident  is  told  of  a  tin  mill  superintendent  who 
noticed  a  roilgher  breaking  down  in  three  passes.  Going 
up  to  him  he  asked,  "  Why  do  you  use  three  passes  for 
roughing"  ?  The  rougher  answered,  "  Because  I  cannot  break 
them  down  in  two."  The  second  heat  consists  of  rolling  the 
two  paired  slabs,  after  which  they  are  doubled,  making  four 
thicknesses,  and  returned  to  the  furnace.  In  the  third  heat 
the  double  sheets  are  rolled  to  the  desired  thickness,  and  are 
again  doubled  before  retixrning  to  the  furnace.  The  redoubled 
sheets  are  finally  finished  in  the  fourth  heat  to  the  desired 
gauge  required.  The  number  of  passes  per  heat  varies  with 
the  individuality  of  the  roller,  but  since  his  "  bogey  "  is 
tonnage  he  always  aims  to  get  the  proper  finished  size  with  as 
few  passes  as  possible. 

The  sheets  are  then  sheared  to  size  and  opened,  pickled, 
black  annealed  for  about  eight  hours  (against  10  or  12  hours  in 
Welsh  practice),  and  cold  rolled  as  in  this  country.  The  sheets 
are  now  white  pickled  (white  annealing  for  7  hours  precedes  this 
in  Welsh  practice),  tinned,  cleaned,  sorted  and  packed,  as  is 
the  practice  here. 

The  Use  of  Powdered  Coal. 

The  tonnage  in  America  is  somewhat  greater  than  in  Eng- 
land, but  this  is  easily  accounted  for  by  the  greater  widths 


Fig,  2. — Characteristic  Drive  in  British  Sheet  and  Tin  Pl.-  ve  Mills. 


and  smaller  number  of  passes  and  heats.  It  might  be  interest- 
ing to  note  that  several  tin  mills  in  America  have  adopt*^  the 
use  of  powdered  coal  for  fuel  for  their  heating  furnaces,  and 
there  is  no  question  but  that  the  heat  and  reducing  atmos- 
phere produced  are  eminently  satisfactory  for  the  rolling  of 
tin  plate,  but  there  are  a  number  of  disadvantages  in  its  use, 
which  may  possibly  be  corrected  in  the  future. 

Th^  number  of  men  to  a  crew  in  American  mills  is  usually 
nine,  but  not  all  these  men  are  working  on  the  mill  at  the 
same  time,  in  fact,  although  they  are  at  the  plant  in  eight-hour 
shifts,  their  actual  day's  work  consists  of  about  four  hours. 
The  tonnage  produced  by  an  exceptionally  good  crew  wiU 
often  run  as  high  as  1,600  boxes  oi  finished  plate  per  mill  per 
week,  but  the  average  will  probably  lie  in  the  neighbourhood 
of  1,400,  but  each  box  only  averages  about  100  lbs.  weight, 
made  up  of  100  sheets  20  m.  by  14  in. 

Electric  Mills  in  the  Majority. 
The  great  majority  of  tin  mills  in  America  are  electrified  ; 
gear  and  rope  drives  are  both  used  to  a  considerable  extent. 
Rope  drive  makes  possible  the  placing  of  a  motor  in  a  sepa- 
rate motor  room,  thus  securing  a  cleaner  location,  and  requirmg 
le^s  space  in  the  mill  train.     On  the  other  hand,  the  gear  drive 

leaves  available  space 
on  the  furnace  shear- 
ing sides,  and  inter- 
feres less  with  traffic 
and  the  handling  of 
material. 

Dirt  troubles  at 
the  motor  have  been 
ehminated  in  two 
cases  by  completely 
housing  the  motor 
gear  and  oiling  sys- 
tems in  a  structural 
steel  framework 
covered  with  flat  or 
corrugated  sheets, 
and  furnished  with 
an  air  blower  to 
provide  ventilation. 
At  the  same  time 
this  prevents  the  en- 
trance of  dirt  par- 
ticles by  reason  of 
the  air  escaping 
through  all  the 
small  openings  in 
the  motor  room  covering.  The  control  equipment  at  one 
of  these  installations  is  placed  underground,  and  at  the 
other  is  placed  overhead  between  the  furnaces  on  each 
side  of  the  drive.  In  each  case,  however,  the  starting 
})anel  containing  the  oil  switches  and  instruments  is  located 
at  about  the  level  of  the  mill  standing,  and  so  situated  that  the 
operator  can  see  the  mills  on  each  side  of  the  drive.  Further 
control  consists  of  push  buttons  located  on  the  columns 
between  the  furnaces  which  furnish  emergency  st-ops. 

Generally  speaking,  the  gear  drive  requires  less  maintenance, 
and,  in  the  cases  above  mentioned,  has  been  found  perfectly 
satisfactory  when  two  motors  driving  eight  stands  each,  and 
so  situated  that  they  were  eight  mills  apart,  were  cared  for 
by  only  one  operator. 

The  Gear  Drive. 
Fig.  1  shows  the  motor  and  gear  drive  for  the  sheet  mills 
of  the  Canton  Sheet  Steel  Company,  which  is  characteristic  of 
all  sheet  and  tin  mill  gear  drives.  The  coupling  used  between 
the  motor  shaft  and  the  pinion  shaft  is  always  of  the  flexible 
shock  absorbing  type,  and  relieves  the  motor  materially  of  the 
shocks  inseparable  from  the  breaking  down  process.  This 
coupling  also  allows  for  a  certain  amount  of  wear  in  the 
pinion  bearings,  but  this  should  never  be  permitted  to  become 
excessive.  There  is  some  difference  of  opinion  as  to  whether 
the  direction  of  rotation  should  be  such  that  the  thrust  is 
against  the  bottom  half,  or  the  cap,  of  the  pinion  bearings,  but 
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the  installations  which  have  the  thrust  downward  are  running 
quite  satisfactorily,  although  nothing  has  been  put  on  record 
about  an  installation  with  the  thrust  acting  upwards  on  the 
cap.  Fig.  2  shows  the  drive  of  the  Ebbw  Vale  Sheet  Mills, 
which  is  characteristic  of  the  sheet  and  tinplate  gear  drive 
in  this  country. 

Both  mills  are  driven  by  induction  motors  through  gearing, 
but,  as  will  be  seen  from  the  illustrations,  the  disposition  of 


1,700  kw.  while  the  introduction  of  the  slip  "regulator,  Fig.  4, 
the  maximum  is  only  1,200  kw.  A  type  of  slip  regulator 
similar  to  that  used  in  the  test  is  shown  in  Fig.  6.     ^^  j^ 

Energy  Consumption. 

Further  particulars  relating  to  these  curves  may  be  of 
interest,  both  to  the  mill  engineer  and  to  the  power  supply 
engineer,  as  this  mill  used  central  station  power.     The  mill 


2000' 
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9A,M. 


8A.M, 


Fig.  3. 


the  flywheel  is  different  in  the  two  cases.  In  the  American 
case,  with  the  high  speed  fly-wheels,  the  gears  have  to  be  made 
to  withstand  the  maximum  peak  load  of  the  mill,  while  with 
the  slow  speed  flywheel  the  gear  has  only  to  deal  with  the 
motor  peaks.  To  compensate  for  this  the  weight  of  the  fly- 
wheel, as  well  as  its  equipment,  is  increased,  but  this 
may  be  more  than  compensated  for  in  price  by  the  fact  that 
the  high-speed  flywheels  will  be  made  either  of  rolled  plate  or 
cast  steel.     The  use  of  either  form  of  flywheels  in  connection 


ZOOO 


drive  was  from  a  1,000-h.p.  three-phase  25-cycles  6,600-volts» 
wound  rotor  induction  motor,  running  at  80  revs,  per  nun., 
driving  a  sheet  mill  consisting  of  roughing  and  finishing  stands, 
and  rolUng  sheets  from  1  to  20  gauge.  The  speed  of  the  "mill 
was  approx.  30  revs,  per  min.  The  load  curve  on  the  mill  gave 
the  following  results  : — 

Kilowatt  hours  per  year 3,840,000 

Kilowatt  maximum  demand  1 , 1 50 

Load  factor  (annual) 38-1  per  cent. 


ZOOO- 


10  RM, 
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Fi(i. 


with  some  form  of  control  that  allows  th(>  slowing  dowji  of  the 
motor  under  heavy  loads  iuiproves  the  in[)ut  curve  very  materi- 
ally,especially  with  the  use  of  an  automatic  liquid  slip  regulator. 
This  is  shown  on  the  charts,  Figs.  3  and  4,  which  were  taken 
under  actual  operating  conditions  oi"  the  same  motor  with  and 
without  the  liquid  slip  regulator.  It  will  be  seen  from  Fig.  3 
(without   slip   regulator)    that  the   maximum   peak   reaches 


It  will  hv  noticed  that  although  Fi-,'.  3  shows  a  maximum 
peak  of  1,200  kw.,  the  maximum  kilowatt  demand  on  the  stat- 
tion  is  only  1,150  kw.,  due  no  doubt  to  the  time  allowance  for 
such  maximum  demand.  The  particular  advantage  of  the 
liquid  type  of  control  over  a  magnetic  control  is  its  ability  to 
act  immetliately  upon  the  introduction  of  a  peak  load.  With 
magnetic  control  having  a  notching-in  relay  which  introduce* 


NOVEMBEE  19,   1920. 


THE  ELECTRICIAN. 


595 


additional  resistance  by  causing  a  switch  to  oi)cn,  there  is  a 
time  element  introduced  which  may  delay  the  relief  of  the 
motor  long  enough  entirely  to  miss  the  peak. 

EivAL  Methods  of  Control. 

A  series  of  tests  were  made  on  a  1,500  h.p.  motor  driving 
an  8-mill  train  of  sheet  mills  at  the  American  Rolling  Mill 
Company.     Their    original  •  installation    included    magnetic 


to  reduce  the  peaks  on  the  motor.  When  the  magnetic  control 
was  in  operation  the  notch  in  and  notch  out  had  to  be  set  for 
operation  on  about  400  kw.,  so  that  an  allowance  in  input  was 
necessary  to  operate  these  switches.  With  the  liquid  regu- 
lator it  was  easy  to  adjust  within  a  variation  of  100  kw.  under 
ordinary  conditions.  By  this  close  regulation  the  economy  of 
the  power  station  operation  was  increased  as  it  reduced  the 
peak   loads    from   2,l(X)-2,500  kw.    to    lfiOO-l,^Ji()   kw.     The 


K.W, 


Graphic  Watt  Meter  Curve  on  Sheet  Mill  with  Liquid  Regulator  Control . 
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Graphic  Watt  Meter  Curve  on  Sheet  Mm  wi 

Fig.  5. 


th  Notchinj^  Magnetic  Control. 
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control  with  a  notching  in  relays  but  it  was  found  this  scheme 
was  not  inherently  designed  to  protect  the  power  station  from 
sudden  loads.  To  relieve  their  power  plant  a  liquid  slip  regu- 
lator was  instaUedjWhich  reduced  their  extraordinary  maximum 
peak  loads  of  the  sheet  mill  drive  from  2,400  kw.  to  1,700  kw. 
Fig.  5  indicates  the  load  characteristics  of  the  two  methods 


Fig.  G. 

of  control.  After  the  test  was  made  with  the  magnetic  control 
the  motor  was  immediately  switched  on  to  the  liquid  slip 
regulator.  The  curves  (Fig.  5)  record  maximum  peali 
of  1,900  kw.  with  magnetic  control,  and  1,300  kw.  with  the 
liquid  slip  regulator.  It  will  be  noted  that  the  peaks  with 
magnetic  control  are  not  sustained,  indicating  that  the  magnetic 
control  must  have  a  certain  increment  of  time  before  it  is  able 


liquid  regulator  can  be  adjusted  easily  for  any  desired  input 
on  the  motor  to  suit  various  conditions  of  service,  whereas, 
due  to  the  magnetic  control  being  designed  to  operate  the 
motor  at  its  full  capacity,  adjustment  is  only  permissable 
within  certain  ranges. 

So  far  as  the  size  of  motor  is  concerned  the  usual  assimiption 
for  tin  mills  is  150  h.p.  motor  capacity  per  mill.  This  figure 
leaves  a  fairly  wide  margin,  since  at  one  time  a  1,200  h.p.  motor 
furnished  power  for  11  mills,  with  an  average  consumption  for 
24  hours  not  exceeding  the  motor  capacity,  .  although 
momentary  peaks  as  high  as  1,800  to  2,000  h.p.  were  not 
uncommon.  However,  the  unit  consumption  per  ton  of 
finished  tin  plates  will  probably  be  about  the  same  under 
either  Welsh  or  American  practice,  since  the  reductions  in  the 
cross  sections  of  the  metal  are  about  the  same.  This  wiU  mean 
approximately  150  to  160  kw.  hours  per  ton  of  finished  tin  plate, 
excluding  the  power  taken  for  the  cold  rolls,  or  the  equi- 
valent of  7-3  to  7-72  kw.  hours  per  box  of  lOS  lbs. 
'  There  has  been  more  or  less  discussion  regarding  the  use  of 
individual  drive,  that  :i.=,  one  motor  of  150  to  200  h.p.  per  mill, 
and  it  has  even  reached  the  point  where  complete  designs  have 
been  made  up.  At  the  present  time  individual  drives  are 
being  installed  at  a  mill  in  Ohio,  but  have  not  yet  reai  hed  the 
point  where  any  data  can  be  obtained  regarding  them. 


Makers   of   Modern   Technology. 


Hand  in  hand  ^^•ith  the  development  of  engineering  knowledge, 
which  has  been  one  of  the  outstanding  features  of  the  last  hundred 
years,  has  gone  the  pi-eparation  of  books  on  scientitic  and  technical 
subjects,  crvstallising  that  knowledge  in  a  form  for  ready  use  and 
forming  a  starting  point  from  which  futui-e  progress  can  be  made 
without  umiecessary  retracing  of  the  steps  of  the  pioneers.  The 
history  of  an  undertaking  \\liose  life  work  has  been  coimected  with 
such  developments  cannot  faU  to  be  intei-esting,  and  it  was  therefore 
^\-ith  great  expectations  that  we  opened  the  handsome  volume 
containing  the  himdred  years  history  of  the  well-kuoA^-n  firm  of 
Messrs.  Charles  Gkiffin  &  Company.  This  hrm  was  founded  in 
1820  and  almost  at  oiice  made  it  its  special  business  to  produce 
scientitic  and  technological  works  of  all  kinds.  Dull  and  arid  as 
such  work  might  seem,  it  is  in  realitj-  surrounded  ^\•ith  quite  a  halo 
of  romance,  as  Mr.  L.  P.  Sidney  in  his  chapter  on  Makers  of  Modern 
Technology  sho\\-s  with  great  clarity.  The  book  is  excellentl}'  illus- 
trated, not  only  \ath  portraits  of  contributors  to  the  volume  and  of 
some  of  the  many  authors  with  whom  Griffins'  name  has  been 
inseparably  bound  up,  but  with  reproductions  of  title  pages  and 
documents  which  have  historical  or  technical  interest. 
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Mr.    A.    J.    Newman    on    the    Design    and 
Construction   oi    Electrical   Apparatus,* 


In  the  course  of  his  chairman's  address  to  the  Western  Centre  of 
the  Institution  of  Electrical  Engineers,  Mr.  A.  J.  Newman  said  that 
the  general  desire  for  more  money  and  shorter  working  hours  could 
only  be  economically  met  by  groat  provision  of  efficient  machinery 
of  production,  of  which  power  was  the  most  important. 

There  is  no  golden  rule  to  secure  a  cheap  and  abundant  supply  of 
electricity,  and  the  locality,  size  and  number  of  generating  stations 
for  any  area  can  only  be  determined  by  a  close  study  of  local  con- 
ditions. Naturally  the  super-station  permits  larger  units,  more 
economical  working,  more  elaborate  labour-saving  devices,  &c. 
Further,  the  recovery  of  bye-products  of  coal  during  the  process  of 
oxidation  is  most  likely  to  be  achieved  in  big  stations.  Linking  up 
existing  stations  is  also  an  important  step,  rendering  the  various 
sources  of  supply  mutually  supporting. 

The  Electricity  (Supply)  Act. 

It  may  reasonably  be  expected  that  in  most  areas  Joint  Autho- 
rities wiU  be  formed,  and  progress  from  now  onward  will  be  more 
rapid.  There  should  be  no  excuse  for  Joint  Authorities  failing  to 
pay  their  way,  as  they  will  have  a  practical  monopoly  of  business. 
It  is  most  important  that  there  should  be  unity  of  idea  and  purpose 
in  each  district,  and  steps  towards  standardisation  should  be  taken 
at  once.  The  great  national  scheme  may  have  far-reaching  effects  ; 
for  example,  in  rural  manufactures,  and  in  largely  solving  the  pro- 
blem of  domestic  labour  by  the  wide  introduction  of  labour-saving 
devices.  The  position  of  the  electric  vehicles  should  also  be  much 
improved,  and  it  has,  in  the  author's  opinion,  a  great  future  before  it. 

As  regards  general  design  and  construction,  certain  practices 
appear  to  have  become  standardised  in  new  stations — e.g.,  alter- 
nators are  usually  provided  with  reactances,  and  the  main  'bus  bars 
are  also  divided  into  sections  by  the  same  means.  Where  step-up 
transformers  for  distribution  are  used,  they  are  generally  solidly 
cormected  to  the  alternator,  both  being  treated  as  one  unit,  and  the 
switching  done  on  the  high-tension  side.  Protective  systems  for 
generators,  cables  and  step-up  transformers  have  been  developed, 
but  no  existing  arrangement  has  yet  been  generally  accepted.  It 
is  to  be  hoped  that  a  generally  acceptable  method  will  be  devised 
in  course  of  time,  otherwise  a  number  of  protective  systems,  covering 
all  difficult  cases,  should  be  standardised.  In  view  of  the  problems 
of  securing  adequate  sup])lies  of  water  and  the  maintenance  of  a 
continuous  sui)ply  of  fuel  in  case  of  internal  disturbance,  floating 
power  stations  have  been  proposed.  Such  a  station,  mounted  on  a 
large  raft,  would  have  certain  advantages.  Oil  could  be  readily 
derived  from  tankers,  and  an  adequate  supply  of  cold  water  for 
condensation  would  always  be  available.  Further,  if  the  station 
consisted  of  several  units,  it  might  be  subdivided,  any  unit  being 
removed  without  dismantling  to  another  site  should  occasion  arise. 
The  construction  of  such  a  station  would,  however,  present  certain 
difficulties.  The  raft  might  be  of  celullar  construction,  certain  cells 
being  used  as  the  condenser  basement,  oil  and  water  storage  tanks, 
&c.  Adequate  water  supply  is  practically  only  obtainable  on  tidal 
water,  and  large  estuaries  have  the  advantage  tliat  they  allow  the 
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super-station  to  be  placed  more  centrally  vnXh  respect  to  the  area  of 
distribution.  Effective  mooring  de\-ices,  such  as  those  used  already 
for  floating  docks  could  be  readily  arranged.  Though  the  construc- 
tion of  the  raft  would  naturally  be  expensive,  the  cost  ought  not 
compare  unfavourably  vvith  the  cost  of  a  suitable  site,  foundations, 
&c.,  on  land,  and  it  would  have  the  incidental  advantages  of  avoiding 
coal  sidings,  cooling  towers  or  culverts,  &c.  As  an  alternative,  such 
a  station  might  be  built  by  the  sea  shore. 

The  Manufacture  of  Central  Station  Plant. 

Turning  to  the  manufacture  of  generating  and  auxiliary  apparatus 
for  central  stations,  orders  were  in  hand  for  seven  turbo  sets  of 
10,000  kw.,  or  larger,  five  of  these  being  each  of  12,500  kw.  All 
modern  turbo-generators  use  forced  cooling,  and  the  air  cooler 
seemed  to  be  preferred  to  the  wet  air-filter 

In  regard  to  switchgear  design,  some  advocated  totally-enclosed 
or  ironclad  gear,  others  installations  in  jnasonry  or  fireproof  material. 
During  the  past  year  totally-enclosed  ironclaid  main  gear  has  been 
installed  at  the  Dalmarnock  (Glasgow)  station,  and  has  proved 
very  successful.  In  future,  greater  robustness,  greater  current- 
carrjnng  capacity  and  insulation  for  higher  voltages  wiU  b^  ex- 
pected. Switches  are  already  built  for  rupturing  up  to  2,000,000 
k.v.a.,  and  there  appears  practically  no  limit  to  what  can  be  done 
in  this  direction.  On  air-break  gear  wear  must  be  reduced  to  » 
minimum,  and  improvements  should  aim  at  quicker  break  and 
effective  extinction  of  the  arc.  In  oil-break  switchgear  the  problem 
is  to  provide  for  explosions  liable  to  occur  in  breaking  heavy  currents 
and  yet  to  keep  the  oil  chamber  sealed.  Increased  cost  of  building 
structures  leads  to  a  tendency  towards  compactness  in  indoor 
switchgear.  Outdoor  weatherproof  plant  and  switchgear  are  also 
being  developed.  The  attitude  of  the  Home  Office  towards  the  fuller 
use  of  such  apparatus  for  high-tension  work  wiU  be  awaited  with 
interest. 

In  view  of  the  increasing  demand  for  bulk  supply,  power  metering 
has  also  received  attention.  Large  supply  authorities  realise  the 
advisability  of  employing  a  competent  meter  engineer  for  three-phase 
power  measurement.  Correct  metering  is  important,  both  from 
the  revenue  standpoint  and  as  assuring  satisfied  consumers.  As 
a  good  power  factor  is  commonly  stipulated  in  agreements,  some  form 
of  check,  such  as  a  sine  meter,  in  conjunction  with  a  watt-hour  meter 
is  desirable.  Progress  has  been  made  in  the  high-frequency  syn- 
chronised relay,  which  might  be  applied  to  the  case  of  customers 
who  are  supplied  vvith  off-peak  or  two-rate  tariffs. 

High-tension  Rotary  Constebters. 
As  regards  converting  plant,  the  most  recent  development  on 
rotarj'  converters  has  been  the  adoption  of  higher  speeds.  Improved 
design  of  field  and  armature  vvinuings,  so  as  to  eliminate  "  hot 
spots,"  better  damping  vvindings  to  secure  stability  and  absence 
of  hunting,  and  devdces  to  secure  better  commutation,  may  also  be 
mentioned.  In  future  a  demand  for  1,500-volt  rotaries  for  traction 
work  appears  probable.  In  America  and  abroad  1,000  kw.  rectifiers 
are  said  to  have  been  used  successfully,  but  more  experience  on  this 
point  is  needed.  In  the  near  future  very  big  transformer  units  are 
])robable  for  super-supply. 


Reviews. 


Electric  Welding:    Its   Theory,   Practice,   Application  and 

Economics.      By  H.  S.  Marquand.     (London  :    Benn   Brothers, 
Ltd.)     Pp.  204.     128.  Cd.  net. 

Tins  ])ubl'('ation  comes  very  o])p()rtunelv  owing  to  the  groat 
interest  which  is  now  being  taken  in  elert'ic  welding  and 
particularly  in  arc  Avoiding. 

Electric  arc  welding  is  a  iu>\v  industry  and  ono  which  is 
very  ra])i(lly  growing,  and  it  is  surprising  that  until  now  no 
knportant  work  dealing  with  the  art  has  been  published. 
Chap.  2,  referring  to  "  The  ])roportios  of  metals  considered 
from  the  welding  ])oint  of  view,"  is  ]>articularly  good  and 
should  be  closely  studied  as  it  contains  information  of  the 
greatest  value  to  those  seeking  to  improve  the  quality  of 
their  work.  Chap.  4  is  a  comprohon  ive  survey  of  tlie  ]irogress 
of  resistance  welding  with  a  very  interesting  rcforonce  to 
electro  percussive  welding. 

It  is  diiricult  to  aiiroo  with  the  aiitlun-  when  he  states  that 


the  rating  of  a  petrol  engnie  for  a  single  arc  unit  should  not 
be  less  than  20  h.p.  By  modern  methods  it  is  possible  to  get 
the  same  amount  of  current  at  the  arc  by  the  use  of  a  10  h.p. 
engine  with  the  generator  giving  the  voltage  required  across 
the  arc.  Resistances  in  the  main  circuit  of  a  single  unit 
direct-current  arc  plant  are  now  obsolete.  The  reference  on 
l)age  28  to  phospJioroiis  o.  aUnninium  to  bo  added  to  iron  or 
brass  is  a  slip  on  the  author's  part,  but  possibly  the  reference 
on  page  58  to  5  per  cent,  carbon  steel  is  a  clerical  error.  From 
the  reference  to  welding  by  alternating  current  on  pages  82 
to  86,  it  is  evident  that  the  author  has  gained  most  of  his 
experience  with  direct  current,  and  has  not  followed  the 
improvements  which  have  been  made  in  connection  with 
alternatitig  current  supplv.  There  is  no  difficulty  ndw  in 
obtaining  transformers  to  give  single  phase  current  from  a 
two  or  throe  phase  supply  only  slightly  out  of  balance,  and 
if  a  neutral  wire  is  available  the  phases  can  be  balanced. 

It  is  always  a  vorv  dangerous  thing  to  bo  too  sure  of  one's 
opinion,  especially  in  connection  with  a  new  art.  On  page  187 
■'  the  aiitluir  ventures  to  state  emphaticallv  tiiat  no  external 


NOVKMKKK    19,    1920. 


THE  ELECTRICIAN, 


597 


covering  of  the  electrode  .  .  .  can  in  any  way  influence  the 
chemical  or  physical  state  of  the  weld  apart  from  protecting 
the  metals  in  fusion  from  the  surrounding  atmospheric  gases," 
and  then  goes  on  to  say  "  the  constituents  intended  to  alloy 
with  the  deposited  metal  are  on  the  wrong  side  of  the  arc." 
The  author's  opinion  here  is  completely  wrong  and  he  needs 
to  look  further  into  this  matter. 

Electrodes  have  been  manufactured  for  some  considerable 
time  past  in  which  the  materials  incorporated  in  the  coating 
do  influence  the  weld  metal  most  materially  and,  as  a  matter 
of  fact,  any  desired  alloy  may  be  made  from  materials  incor- 
porated in  the  coating.  The  difficulty  in  manufacturing 
electrodes  is  to  prevent  the  materials  of  the  coating  from 
influencing  the  chemical  or  physical  state  of  the  weld  metal 
in  the  case  of  the  liquid  flux. 

Apart  from  these  few  blemishes,  Mr.  Marquand  has  done 
his  work  well.  E.  H.  Jones. 

Flow  and  Measnrement  of  Air  and  Gases.    By  A.  B.  Eason,  M.A. 
(London:   Charles  Griffin  &  Company.)     Pp.  xii.  +  252.     25s. 

The  solution  of  a  new  engineering  problem  is  often  facilitated 
if  reference  can  be  made  to  the  results  of  experimental  work  in 
problems  which  are  similar  to,  or  have  some  bearing  upon,  the 
particular  problem  under  consideration,  but  too  often  the 
engineer  is  either  ignorant  of  the  fact  that  such  experimental 
work  has  been  performed  or  else  he  is  unable  to  obtain  the 
results  of  such  work  without  a  tedious  search  in  the  publications 
of  the  scientific  societies  and  institutions. 

The  publication  of  this  book  should  do  much  to  relieve  from 
this  trouble  the  engineer  who  is  concerned  with  problems 
relating  to  the  flow  of  gases,  for  the  author  has  collected 
together  in  a  convenient  form  most  of  the  results  of  experi- 
ments which  have  been  done  in  this  subject. 

In  the  first  chapter  the  author  gives  a  concise  statement  of 
the  purpose  of  the  book  and  he  schedules  the  sources  of  in- 
formation which  he  has  consulted.  Such  an  introduction  is  a 
welcome  change  from  the  method  adopted  in  so  many  books 
in  which  the  opening  chapters  are  devoted  to  elementary  parts 
of  the  sTibject  which  are  quite  well  known  to  the  reader  and  a 
knowledge  of  which  might  well  be  taken  for  granted.  The 
book  contains  numerous  graphs,  many  of  which  are  plotted  on 
logarithmic  paper,  a  method  which  is  most  suitable  for  the 
quantities  under  consideration  and  one  which,  as  the  author 
rightly  maintains  in  the  preface,  deserves  to  be  much  better 
known  and  more  frequently  used  in  this  country. 

It  is,  perhaps,  in  the  chapter  dealing  with  the  coefficient  of 
friction  in  pipes  that  the  reader  will  most  appreciate  the  col- 
lection of  the  large  number  of  experimental  formulae  recom- 
mended by  various  authorities.  These  formulae  have  been 
reduced  to  standard  forms  so  that  the  constants  are  comparable, 
and  as  the  conditions  obtaining  in  the  experiments  from  which 
the  formulae  are  deduced  are  generally  given,  this  chapter 
should  prove  most  useful  in  the  solution  of  problems  relating 
to  the  design  of  pipe  line  for  the  conveyance  of  gases. 

The  author  has  dealt  carefully  with  questions  arising  in 
connection  with  pneumatic  tubes,  and  the  various  losses  in- 
curred in  such  installations  are  fully  discussed.  The  factors 
mfluencing  the  time  of  transit  of  carriers  for  any  particular 
tube  are  also  considered  in  detail. 

In  the  chapters  devoted  to  the  estimation  of  quantities  of 
gas,  prominence  is  given  to  the  orifice  and  Pitot  tube  methods 
of  measurement.  Of  all  methods  these  two  are  probably  the 
most  trustworthy  if  the  quantity  of  gas  to  be  measured  is  at 
all  large,  and  even  if  the  flow  is  small  they  are  more  accurate 
than  the  majority  of  displacement  meters.  The  author  gives 
numerous  references  to  the  experimental  work  which  has  been 
done  in  the  determination  of  the  coefficients  of  such  meters, 
and  such  references  are  by  no  means  the  least  valuable  part 
of  this  portion  of  the  book. 

Although  much  of  the  work  is  mathematical,  yet  no  great 
knowledge  of  mathematics  is  required  in  order  to  be  able  to 
follow  the  text. 

The  author  has  every  reason  to  assume  that  the  book  will  be 
of  value  to  "  those  who  want  to  know  upon  what  foundations 
graphs  and  formulae  are  based." 


Correspondence. 

CRISIS  IN  THE  ELECTRIC  SUPPLY  INDUSTRY. 

TO   THK    EDITOR   OF   THE    ELECTRICL\X. 

Sir  :  All  electricity  supply  undertakings  have  received  a 
letter  from  the  Electrical  Power  Engineers'  Association, 
dated  November  12,  1920,  stating  that  unless  the  conditions 
of  et^ployment  and  schedule  of  salaries  agreed  to  and  issued 
by  the  National  Joint  Board  of  Employers  and  Members  of 
Stafis  (Electricity  Supply  Indu.stry)  are  adopted  in  their 
entirety  by  all  undertakings  by  November  27,  1920,  they 
will  withdraw  the  services  of  the  whole  membership  in  the 
electricity  undertakings  covered  by  the  schedule  on  November 
.30,  1920. 

At  a  meeting  of  the  National  Joint  Board  held  at  the  Min- 
istry of  Labour  on  Saturday  morning  last  the  position  was 
fully  discussed,  and  at  the  special  request  of  the  employers' 
side  the  Electrical  Power  Engineers'  Association  agreed  to 
alter  the  dates  given  in  their  notice  to  December  11  and  14 
respectively.  The  object  of  this  postponement  is  to  enable 
the  employers'  representatives  to  communicate  with  every 
electric  supply  undertaking,  urging  them  to  give  effect  to  the 
agreed  conditions  and  schedule. 

In  view  of  the  serious  crisis  which  has  arisen  in  the  industry", 
the  employers'  representatives  on  the  National  Joint  Board 
have  decided  to  make  a  clear  statement  as  to  how  the  present 
position  has  come  about.  As  a  result  of  an  arbitration  on  a 
claim  made  by  the  Electrical  Power  Engineers'  Association 
on  behalf  of  their  members,  an  award  was  given  on  February 
27,  1919,  conceding  a  bonus  of  20  per  cent,  plus  £90.  This 
award  was  only  operative  for  a  limited  time,  and  was  coupled 
with  a  recommendation  that  machinery  shoidd  be  set  up  to 
agree  to  salaries  and  conditions  of  service.  For  this  purpose 
the  National  Joint  Board  of  Employers  and  Members  of 
Staffs  (Electricity  Supply  Industry)  was  set  up  on  December 
12,  1919,  with  the  approval  of  the  Ministry  of  Labour  to  deal 
with  all  matters  arising  between  the  employers  (municipal 
and  company)  and  the  staffs  of  electricity  supply  undertakings. 
The  Board  consisted  of  representatives  of  aU  the  employers' 
associations  and  of  representatives  of  the  staff.  This  Board, 
after  prolonged  negotiations,  unanimously  approved  condi- 
tions of  employment  and  a  schedule  of  salaries  for  the  tech- 
nical engineers. 

The  position  to-day  is  that  many  undertakings  have  failed 
to  give  effect  to  this  agreement,  and  in  consequence  the  Elec- 
trical Power  Engineers'  Association  have  decided  to  take 
extreme  measures.  Ir.  face  of  this  grave  crisis  the  employers' 
side  of  the  National  Jomt  Board  think  the  public  ought  to  be 
informed  of  the  critical  state  of  affairs,  and  they  are 
urging  all  undertakings  to  avert  the  possibility  of  a  lational 
stoppage  with  aU  its  consequences  by  adopting  the  schedvde 
which  has  been  agreed  by  representatives  of  every  section  of 
the  industry. — I  am,  &c.,  ' 

W.  Walker. 
Chairman  National  Join\,  Board  of  Employers  and 
Members  of  Staffs  (Electricity  Supply  Industry). 

London,  Nov.  15. 


In  view  of  the  extreme  importance  of  the  subject,  we 
publish  below  a  copy  of  the  letter  referred  to  above  that  has 
been  sent  by  the  Electrical  Power  Engineers'  Association  to  all 
electricity  undertakings  in  the  United  Kingdom  with  a  capacity 
of  1,000  kw.  and  over  : — 

Conditions  of  Employment  and  Schedule  of  Salaries 
FOR  Technical  Staffs  in  Electricity  Undertakings. 

Sir :  I  am  directed  by  my  National  Executive  Council  to  refer 
to  the  above  matter  and  to  point  out  that,  as  a  result  of  the  most 
unsatisfactory  treatment  wliich  the  members  of  the  t<"chnical  staflFs 
have  received  at  the  hands  of  so  many  electricity  undertakings,  a 
serious  situation  has  arisen  which  may  have  very  disastrous 
consequences  to  the  industry. 

For  the  information  of  your  Comicil  (or  Company).  I  desire 
briefly  to  explain  the  circumstances  which  have  led  up  to  the  present 
crisis      On  February  18th,  1919,  an  arbitration  was  held  in  London 
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as  a  result  of  a  claim  made  by  the  E.P.E.A.  upon  electricity  under- 
takings throughout  the  kingdom  for  a  war  bonus  for  the  technical 
staffs.  The  award,  known  as  the  9281  Award,  conceding  a  bonus 
of  20  per  cent,  plus  £90,  was  given  on  February  27th  by 
Mr.  W.  H.  Stoker,  K.C.,  who  acted  as  arbitrator.  Embodied  in 
the  terms  of  the  award  was  a  recommendation  that  the  bonus  should 
be  operative  until  a  certain  date,  wliich  was  to  be  mutually  agreed 
upon,  and  that  in  the  meantime  both  parties  were  to  meet  and 
proceed  to  settle  basic  rates  of  remuneration  for  the  various  grades. 
In  order  to  facilitate  these  negotiations,  and  in  conformity  with 
the  advice  given  by  the  Mnistry  of  Labour,  it  was  decided  to  form 
a  Whitley  Council  for  the  staffs  in  the  electricity  supply  industry 
This  Council  came  into  being  on  December  12,  1919,  with  the  title 
of  the  National  Joint  Board  of  Employers  and  Members  of  Staffs 
(Electricity  Supply  Industry),  and  was  formally  approved  by  the 
Ministry  of  Labour  as  being  the  competent  body  to  deal  with  all 
questions  affecting  the  members  of  the  technical  staff's  in  the 
electricity  supply  industry.  It  represents  on  the  employers'  side, 
through  their  respective  associations — such  as  the  I.M.E.A. — all 
the  various  undertakings,  both  municipal  and  company — and  on 
the  employees'  side  the  members  of  the  staffs  through  their  respective 
associations — such  as  the  E.P.E.A.  Immediately  after  its  formation 
the  Board  appointed  a  committee  to  negotiate  conditions  of 
employment  and  schedule  of  salaries  for  the  technical  staffs.  The 
negotiations  were  completed,  and  a  Schedule  of  Salaries  approved 
in  May,  1920,  by  the  National  Joint  Board.  This  Schedule  was 
issued  by  the  National  Joint  Board  as  an  agreed  claim  on  all 
statutory  electricity  undertakings  of  over  1,000-kw.  capacity  on 
May  21,  1920,  with  the  recommendation  that  it  should  put  into 
operation  from  June  1st.  Several  official  communications  on  the 
matter  have  also  been  sent  since  that  date  to  aU  the  undertakings, 
both  from  the  National  Joint  Board  and  from  the  constituent 
associations  represented  on  that  Board  ;  further,  the  constituent 
associations  have  on  several  occasions  urged  their  members  to 
accept  the  findings  of  the  Board. 

It  is  now  nearly  six  months  since  the  Schedule  was  submitted 
to  the  undertakings,  and  a  claim  made  for  its  adoption,  but,  up  to 
the  present,  only  a  small  proportion  of  such  undertakings  have 
adopted  the  Conditions  of  Employment  and  Schedule  of  Salaries. 
The  members  of  this  Association  are  extremely  disappointed  with 
the  treatment  meted  out  to  them,  and  the  extent  of  their  dissatisfac- 
tion is  evidenced  by  the  fact  that  84  per  cent,  of  the  total 
membership  of  the  Association  has,  by  a  ballot  vote,  empowered 
the  N.E.C.  to  take  whatever  action  they  consider  necessary  to 
enforce  the  adoption  of  the  Schedule.  The  N.E.C.  have  considered 
the  matter  in  all  its  aspects,  and  I  am  directed  to  inform  you  of  their 
decision  that  if  the  Conditions  of  Employment  and  Schedule  of 
Salaries  are  not  adopted  in  their  entirety  by  all  undertakings 
concerned  by  November  27, 1920,  they  will  be  compelled  to  withdraw 
the  services  of  the  whole  membership  in  the  electricity  undertakings 
covered  by  the  Schedule,  on  November  30,  1920. 

My  Council  desire  me  to  emphasise  the  extreme  gravity  of  the 
situation  which  will  be  created  by  the  withdrawal  of  the  services 
of  the  technical  staffs,  as  it  is  bound  to  cause  an  interruption  of  the 
supply  of  electricity,  and  they  would  urge  that  in  order  to  obviate 
such  a  crisis  occurring,  all  undertakings  wiU  adopt  the  agreed 
recommendation  of  the  National  Joint  Board,  by  November  27th. 
— I  am,  &c., 

W.  Arthur  Jones,  Gen.  Secretary, 
Electrical  Power  Engineers'  Association. 

London,  November  12th. 

[As  will  be  gathered  from  Mr.  Walker's  letter,  the  dates 
given  by  Mr.  Jones  have  as  the  result  of  negotiations  been 
altered  from  November  27th  and  30th  to  December  lltli 
and  14th  respectively. — Ed.  E.] 


SOME  LARGE  AMERICAN  INSTALLATIONS. 

'TO  THE   EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Our  attention  has  been  directed  to  ur'  editorial  which 
appeared  in  the  September  3rd  issue  of  The  Electrician, 
entitled  "  Some  Large  American  Installations." 

In  speaking  of  electrical  propulsion  machinery  the  statement 
is  made  that  there  are  three  hundred  and  twelve  (312)  ships 
either  built  or  building  in  this  country,  equipped  witli  electrical 
propulsion  machinery  by  one  firm,  and  that  the  port  of  New  York 
is  visited  every  twenty-four  hours  by  at  least  one  ship  so  fitted. 
■4To  the  best  of  our  knowledge  the  only  electrically-drivon 
sea-going  vessels  at  present  in  service  built  in  this  country  arc 
the  U.S.  Navy  Collier,  "  Jupit(T,"  with  electric  machinery 
by  the  General  Electric  Company,  Schenectady,  N.Y.,  which 


was  the  first  application  of  electric  drive  to  a  vessel  of  any  size, 
the  battleship,  "  New  Mexico,"  the  first  electric  capital  ship 
also  equipped  by  the  General  Electric  Company  ;  the  battle- 
ship "  Tennessee,"  one  trawler,  and  one  private  yacht.  In 
addition  to  the  capital  ships  mentioned  as  building  in  your 
article,  the  General  Electric  Company  has  contracts  for  the 
electric  propulsion  machinery  for  five  battleships  and  four 
battle  cruisers  for  the  U.S.  Navy  ;  the  latter  having  a  total 
horse-power  of  180,000  each.  This  Company  also  has  on 
hand  the  electrical  equipment  for  four  coastguard  cutters 
for  the  U.S.  Government,  twelve  equipments  for  cargo  vessels 
for  the  United  States  Shipping  Board,  and  one  for  an  express 
cargo  and  passenger  vessel.  The  first  of  the  cargo  boat  equip- 
ments has  been  installed,  and  the  trials  of  the  vessel  have  just 
been  completed  with  very  great  success.  The  cargo  boat 
equipments  are  of  3,000  h.p.,  and  are  installed  in  vessels  of 
about  12,000  tons  dead- weight.  These  are  the  first  applica- 
tions to  be  made  in  this  country  of  electric  propvdsion  machinery 
to  ocean-going  cargo  vessels. 

In  view  of  the  attention  being  given  to  electric  drive  at  the 
present  time,  we  feel  that  the  important  statement  contained 
in  your  article  should  be  corrected. — I  am,  &c., 

Schenectady,  N.Y.,  Oct.  30th.          J.  Livingston  Booth 

(Marine  Engineering  Dept.). 


NOMENCLATURE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  a  recent  issue  you  described  the  Bleriot-Scott 
starting  and  lighting  system  for  motor  cars.  Those  who 
read  this  article  will  doubtless  remember  that  a  single  machine 
is  employed,  which  functions  automatically  as  a  motor,  or 
a  dynamo  as  circumstances  demand.  This  machine  was 
called  a  "  motor-dynamo  "  and  it  is  in  this  connection  that 
we  should  appreciate  the  assistance  of  readers  of  your  paper. 
The  fact  is  that  no  proper  term  is  in  regular  use  which  describes 
a. machine  of  the  type  referred  to.  The  word  "  dynamotor  " 
is  employed  in  the  U.S.A.  and  also  in  this  country,  but  is  one, 
we  think,  which  would  not  be  recognised  by  the  majority  of 
electrical  engineers.  In  our  opinion  "  motor-dynamo  "  is 
preferable,  but  is  by  no  means  ideal.  We  hope  that  some  satis- 
factory term  will  be  suggested  which  may  then  become  stan- 
dardised and  recognised  by  all. 

There  is  a  great  tendency  towards  the  use  of  inaccurate 
terms  and  the  invention  of  hybrid  words,  especially  by  the 
semi-technical  press,  and,  as  the  matter  under  discussion 
belongs  entirely  to  the  field  of  electrical  engineering,  we  feel 
it  is  one  which  should  be  submitted  to  electrical  engineers 
for  settlement. — We  are,  &c., 

Blkriot   Limited. 

London,  Nov.  9.  C.  H.  Stephenson,  Technical  ^lanager. 

[We  shall  be  glad  to  have  our  readers'  opinions  on  this 
question. — Ed.  E.] 


ELECTRO-DEPOSITED    IRON. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  With  reference  to  the  article  that  appeared  in  your 
issue  of  November  5th,  entitled  "  Electro-Deposited  Iron — its 
Value  for  Engineering  Purposes,"  Mr.  Hughes  omits  to  mention 
that  the  first  practical  plant  for  the  production  of  electrolytic 
iron  tubes  originated  in  this  country,  experiments  being  carried 
out  by  the  writer  at  Blackwall  in  1898  at  the  works  of  the 
Thames  Iron  Works  and  Shipbuilding  Co.,  Ltd.,  which  resulted 
in  a  licence  being  granted  to  Mr.  Boucher  for  Switzerland  and 
France  and  works  being  erected  at  Grenoble  for  the  manufac- 
ture of  electrolytic  iron  tubes  on  a  commercial  scale  which 
are  the  first  works  of  the  kind.  The  process  has  been  very 
successful  and  works  are  now  to  be  erected  in  England. — 
I  am,  kc, 

Suubury-on-Thames,  Nov.  9.      Sherard  Cowper-Coles. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

TO   THE   editor   OF   THE    ELECTRICIAN. 

Sir  :    I  can  only  hope  your  readers  did  not  so  completely 
misunderstand  my  letter  as  you  did.     The  third  paragraph 
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surely  made  it  clear  that  I  know  quite  well  what  is  meant 
hv  voting  by  proxy. 

The  whole  point  is,  that  if  I  am  against  the  Council's  pro- 
))()sals  I  must  seek  out  someone  attending  the  meetings 
who  is  willing  to  accept  my  proxy — by  no  means  an  easy 
task  for  some  of  us.  If,  on  the  other  hand,  I  am  indifferent 
or  in  favour  of  the  proposals,  I  have  only  to  write  a  few  words' 
on  a  form,  and  by  enclosing  this  in  a  ready  stamped  envelope 
my  vote  automatically  goes  to  the  Council. 

If,  as  you  state,  this  method  of  voting  was  adopted  to  give 
the  many  absent  voters  a  chance,  why  could  not  the  one  word 
"  Yes  "  or  "  No  "  be  recorded,  and  sent  to  the  Council  ?  It 
is  difficult  to  believe  that  you  are  unaware  that  proxy  voting, 
where  the  "powers  that  be"  only  accept  votes  in  their  favour, 
often  reduces  shareholders'  meetings  to  a  farce.  The  chair- 
man's proxies  swamp  the  voting.  It  is  well  known  that  to 
organise  an  effective  opposition  against  votes  canvassed  in 
this  way  requires  circularising  all  the  members,  and  who  is 
to  arrange  and  pay  for  this  ? 

I  hope  some  member  intending  to  be  present  on  December 
2nd  will  indicate  in  your  columns  that  he  is  willing  to  receive 
proxies  against  the  proposals,  although,  of  course,  since  the 
Council  has  canvassed  all  at  the  expense  of  all,  they  or  the 
Secretary  should  be  willing  to  take  proxies  from  all  whether 
backing  them  or  not. — I  am,  &c., 

Birmingham,  Nov,  15.  1920.  Robert  A.  Sheldon. 


TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  It  is  quite  clear  that  the  proposal  contained  in  the 
circular  Issued  by  the  Institution  on  the  4th  inst.  .should,  for 
reasons  it  is  not  desirable  now  to  di.scuss,  be  opposed. 

It  is  equally  clear  that  the  only  opportunity  afforded  by  the 
Council  for  those  who  cannot  attend  the  meeting  to  oppose 
the  recommendations,  is  to  send  their  proxy  paper  to  some 
member  who  can  attend  the  meeting  and  is  likewise  opposed 
to  the  proposals. 

As  I  propose  to  attend  the  meeting  I  shall  be  agrefable  to 
receive  the  proxy  papers  of  those  members  who  would  desire 
me,  on  their  behalf,  to  use  their  vote  in  opposition  to  the 
Council's  proposals,  and  at  the  same  time  I  shall  be  glad  to 
have  any  comments^from  such  members  on  the  matter. — I 
am,  &c.,  ,_ 

[Fredk.  W.  Purse. 

Stratford,  E.,  November  13, 1920. 

[We  commend  Mr.  Sheldon  to  Mr.  Purse's  tender  mercies, 
and  shall  be  glad  to  publish  opinions  by  members  for  and 
against  the  Council's  proposals  in  order  that  the  matter  may 
be  ventilated  in  advance. — Ed.  E.] 


[We  regret  that  owing  to  extreme  pressure  on  our  space 
we  have  had  to  hold  over  some  correspondence. — Ed.  E.] 


The    Glasgow,^  Engineering    Exhibition. 


The  Shipbuilding,  Engineering  and  Electrical  Exhibition,  pronaoted 
by  the  Glasgow  Corporation,  was  officially  opened  at  Kelvin  Hall, 
Glasgow,  on  November  8th,  by  Sir  Alex.  Gracie,  K.B.E.,  Dean  of 
Guild.  The  Exhibition  is  the  first  of  its  kind  held  m  Glasgow,  and 
the  largest  of  the  kind  held  in  Scotland.  There  are  altogether  317 
stands  representing  about  300  firms,  and  a  very  comprehensive 
range  of  goods  is  exhibited.  Not  only  is  the  quantity  of  stands 
large,  but  the  quality  of  the  exhibits  is  high  and  great  credit  is 
specially  due  to  the  many  firms  who  were  enterprising  enough  to 
install  large  units  of  machinery.  Among  the  units  so  exhibited 
may  be  mentioned  a  43 -ton  locomotive  frame,  fitted  with  cylinders 
and  rumiing  gear,  a  large  marine  Diesel  engine,  and  rotary  converters 
with  outputs  of  500  kw.  and  1,500  kw. 

It  is,  however,  a  matter  for  regret  that  there  is  not  a  more  repre- 
sentative display  of  electrical  insulating  materials,  as  in  this  sphere 
the  electrical  industry  is  particularly  weak.  It  would  appear  also 
that  more  attention  might  have  been  given  to  the  display  of  apparatus 
for  electrical  engineering  research,  by,  for  example,  the  exhibition 
of  instruments  for  high  tension  voltage  measurement. 

Electrical  Exhibits  in  Detail. 

Messrs.  Bruce,  Peebles  &  Co.,  Edinburgh,  are  exhibiting  a  500 
kw.  50  cycle  Peebles-la-Cour  motor-converter,  one  of  six  sets  ordered 
by  the  IMersey  Docks  and  Harbour  Board.  They  are  also  exhibiting 
a  1,500  kw.  25  cycle  rotary  converter,  one  of  12  ordered  by  the  Glas- 
gow Corporation.  This  firm  l:as  recently  designed  a  special  line 
of  A.C.  and  D.C.  motors  for  use  in  iron  and  steel  works  and  similar 
concerns,  and  as  an  example  of  what  the}^  can  do  along  these  lines 
they  exhibit  a  steel  works  motor  of  the  slip  ring  type  with  an  output 
of  40  B.H.p,  Of  ordinary  standard  industrial  electric  motors, 
both  of  the  A.C.  and  D.C.  types,  there  is  a  good  representation  on 
this  stand,  and  there  are  also  samjiles  of  high  tension  A^indings, 
insulation,  &c. 

JNlessrs.  Simplex  Conduits,  Ltd.,  Birmingham,  show  examples 
of  their  well-known  Conduit  system,  complete  with  the  latest  designs 
of  accessories  for  use  in  conjunction  therewith.  Samples  are  also 
shown  of  their  latest  type  of  ironclad  distribution  boards,  designed 
to  comply  with  the  Home  Office  Regulations.  A  display  of  heating 
and  cooking  apparatus  and  electric  irons  is  another  special  feature, 
as  is  a  variety  of  examples  of  ships'  signs  which  give  quite  a  nautical 
air  to  the  place. 

The  most  interesting  exhibit  on  the  stand  of  The  Igbanic  Elec- 
tric Co.,  Ltd.,  50,  Wellington  Street,  Glasgow,  is  a  contactor 
panel  for  use  \vith  an  ore  unloading  crane.  This  panel  mU  control 
a  70  H.p.  motor  crane.  On  the  hoisting  side  the  acceleration  is 
under  the  control  of  current  relays,  and  automatic  deceleration  is 
also  provided  on  the  lowering  side,  so  that  it  is  impossible  to  cause 


any  sparking  or  flashing'over  of  the  brushes,  no  matter  how  the 
master  controller  is  operated.  A  load  discriminating  feature  is 
provided  on  the  panel,  so  that  the  speed  of  the  motor  is  governed 
by  local  conditions.  In  a  crane^of  this  type  it  is  necessary  for  the 
grab  to  be  brought  do\vn  at  a  high  speed,  so  as  to  dig  into  the  ore, 
and  it  is  partly  for  this  reason  that  higher  speeds  than  would  be 
normally  obtained  are  necessary.  The  crane  even  when  working 
at  its  highest  speed  can  at  any  time  be  brought  to  rest  as  quickly 
as  desired,  and  even  should  power  fail  when  handling  a  load,  the 
latter  is  not  brought  violently  on  to  the  brake,  but  is  still  under  abso- 
lute control,  and  can  be  lowered  gradually  on  to  the  brake,  or  indeed 
can  be  lowered  to  the  grovmd  without  the  operator  kno^ring  of 
the  failure. 

This  firm  also  shows  a  number  of  panels  for  steel  work  service 
for  use  on  screw  do■^^•ns,  live  roUs  and  racks.  These  panels  are  all 
of  the  butt  contactor  type,  and  where  necessary  the  reversal  is 
by  plugging.  A  magiiet  operated  brake  is  also  on  exhibition. 
This  is  applied  by  means  of  a  spring  in  the  centre  of  the  coil,  which 
tends  to  force  the  armature  and  magnet  apart.  The  force  acts 
directly  in  line  with  the  centre  of  the  brakes.  The  magnet  works 
on  a  small  air  gap  and  is  quiet  in  operation. 

A  Kew^Thbee-Phase  Motor. 
Messrs.  Watt  Motors,  Ltd.,  of  London,  are  exhibituig  a  range 
of  their  Watt  motors,  which  combine  the  good  points  of  both  a  slip 
ring  and  squirrel  cage  motor  vrith  additional  advantages.  For 
instance,  the  motor  starts  with  full  load  starting  torque,  which  is  to 
saj'  the  best  of  it  unused,  while  the  starting  current  \Wth  full  load 
starting  torque  does  not  exceed  50  per  cent,  of  the  full  load  current. 
No  starting  devices  are  required,  and  control  is  by  star-deltA  switch 
on  the  s^ator  frame. 

New  Truck  Type  Switchgear. 

Messrs.  Ferguson,  Pailin,  Ltd.,  Manchester,  exhibit  three  types 
of'sub-station  switchboards  :  The  truck  type,  the  interlock  cubicle 
type,  and  the  non-intcrlock  cubicle  tj'pe.  The  first  named  t^'pe  has 
a  number  of  interesting  features.  The  truck  cannot  bo  \vithdrawn 
until  the  oU  s^ntch  is  off,  and  cannot  be  replaced  with  the  oil  switeh 
on.  When  the  truck  is  withdrawn,  shutters  automatically  close 
over  the  holes  through  which  the  plugs  have  parsed,  so  that  no 
live  part  of  the  gear  is  exposed.  Contact  is  made  by  a  circular 
plug,  fvnd  the  plugs  are  self-aligning.  The  truck  is  provided  with 
machined  wheels  running  on  a  track,  so  that  the  latter  does  not 
easily  get  out  of  alignment.  Roller  bearings  are  provided  for  the 
wheels  so  that  the  truck  can  be  wheeled  with  ease.  The  cubicle, 
which  is  self  contained,  can  be  fixed  against  the  wall,  and  a  switch- 
board is  made  up  bj-  combined  individual  units,  similar  to  those 
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we  have  just  described.  The  interlock  type  and  cubicle  has  one 
hand  wheel  only  which  operates  both  the  isolating  switches  and  oU 
STOtch,  in  the  correct  sequence.  The  interlock  is  very  simple, 
and  there  is  nothing  likely  to  get  out  of  order. 

The  non-interlock  cubicle  is  generally  similar  to  that  just  described, 
excepting  that  no  interlock  features  are  provided.  The  oil  smtch  is 
operated  by  a  lever  instead  of  a  handwheel,  and  the  trip  coil  me- 
chanism is  supported  on  an  auxiliary  plate  which  enables  the  door 
to  be  opened  without  disturbing  the  mechanism. 

Messrs  Ferguson,  Pailin  also  exhibit  a  variety  of  oil  s-witches, 
having  breaking  capacities  of  50,000,  100,000,  250,000,  and  500,000 
k.v.a.,  also  a  medium  pressure  oil  switch  of  4,000  amperes  capacity. 

Neav  Welding  Sets. 

Messrs.  Alloy  Welding  Processes,  Ltd.,  London,  show  in 
actual  use  a  special  single  unit  motor -generator  welding  set,  the 
generator  of  which  has  been  specially  designed  for  welding,  and  has 
efficiency  characteristics  which  make  it  one  of  the  smallest  and  most 
economical  welding  sets  on  the  market.  The  motor  has  a  capacity 
of  only  7-5  H.p.  The  plant  shown  is  designed  for  direct-current 
supply,  and  is  specially  suitable  for  tramway  and  light  railways 
use  where  a  direct-current  supply  is  readily  available.  Mounted 
on  a  suitable  truck  and  connected  to  a  trolley  wire  or  third  rail, 
the  whole  plant  is  very  portable,  and  owing  to  its  light  weight  can 
be  easily  removed  from  place  to  place. 

There  is  also  shown  a  portable  welding  plant  for  use  on  alternating- 
current  suppUes,  consisting  of  a  static  transformer,  special  resistance 
coil  and  necessary  smtchgear.  Demonstrations  are  given  showing 
that  Avith  A.W.P.  Electrodes  highly  efficient  welding  can  be  done 
with  either  alternating-current  or  direct -current  plant.  Samples  of 
electrodes,  welds,  and  welded  articles  are  shown,  together  with  the 
actual  test  pieces  submitted  to  Lloyd's  Register  of  Shipping. 

Lifting  Magnet  Control  Gear. 

Messrs.  Marryat  &  Place,  of  London,  are  exhibiting  a  standard 
B  type  lifting  magnet,  and  a  set  of  their  latest  contactor  pattern 
control  gear  for  controlling  large  lifting  magnets.  This  is  shown 
under  working  conditions  in  conjunction  with  a  new  automatic 
cable  coiling  drum,  which  is  being  extensively  adopted  in  place  of  the 
more  usual  spring  drum.  Scale  models  of  patent  plate,  biUet  and 
circular  type  magnets  are  also  shown.  The  welding  machine  depart- 
ment of  this  firm  are  exhibiting  a  standard  spot  welding  machine 
ready  for  immediate  demonstration.  This  machine  will  weld  smallest 
gauge  mild  steel  up  to  |  in.  added  thickness.  A  new  roller  spot 
electrode  is  shown  in  use  in  conjunction  with  the  machine, 

Messrs.  Waygood-Otis,  Ltd.,  of  London,  exhibit  a  model  of  an 
electric  passenger  lift  with  full  automatic  push-button  control,  and 
fitted  with  interlocking  gear  designed  to  prevent  the  lift  being  started 
unless  the  gates  are  closed,  and  to  prevent  the  gates  being  opened 
unless  the  car  is  opposite.  Other  models  of  lifts  are  shown,  as  well 
as  an  electrical  controller  and  samples  of  electrical  and  mechanical 
interlocking  devices. 

Messrs.  Electromotors,  Ltd.,  of  Openshaw,  are  exhibiting-a  semi- 
enclosed  motor  with  an  output  of  44  n.p.  when  running  at  670  revs, 
per  min.  It  has  Admiralty-pattern  bearings,  a  strong  shaft  ground 
all  over,  adjustable  box  brush  gear,  and  coils  impregnated  under 
vacuum  and  pressure.  A  cowl  ventilate'  motor,  with  a  capacity  of 
5n.p.  when  running  at  1,150  revs,  per  min.  is  also  shown.  Tliis 
machine  is  hose  and  spray  proof,  and  h  intended  for  semi-protected 
shipboard  positions,  while  it  is  also  made  in  water-tight  pattern  for 
dock  positions.  A  small  steam  dynamo  with  a  capacity  of  2'75  kw., 
and  intended  for  ship  lighting  or  \\irclcss  work  is  also  on  view. 

Messrs.  Campbell  &  Isiierwood,  Ltd.,  are  showing  an  electric 
hoist  suitable  for  ship  and  other  purposes.  This  is  made  in  three 
sizes  with  ranges  between  1  \  and  5  owt.  It  is  particularly  suitable 
for  use  as  an  asli  or  baggage  hoist,  and  as  applit  nccs  of  this  kind  are 
liable  to  be  ])ut  into  the  hands  of  unskilled  workmen,  a  simple  con- 
struction lias  been  ado])ted.  All  the  working  pa?  ts  are  enclosed  in  a 
cast-iron  case,  tlio  winding  drum  and  the  op'^rating  handle  being  the 
only  ex})Osed  moving  parts.  No  olutohos  are  employed,  and  lifting 
is  carried  out  by  the  nu)veraent  of  a  jockey  pulley,  which  tightens 
the  endless  belt  passing  over  the  motor  and  hoisting  ]nille}\  This 
luoveraont  is  controlled  by  a  handle,  whicli  must  be  lield  over  in 
order  to  keep  the  jockey  ])ulley  in  action.  When  the  handle  is  free 
the  belt  is  slack,  and  no  drive  takes  i)lace.  Tlie  electric  motor  runs 
continuouslv.  On  tliis  stand  are  also  to  be  found  a  number  of  steam- 
driven  shij)  ligliting  sets,  switcliboards,  portable  electric  drills  and 
electromagnetic  drilling  plants. 

The  IIaklvnd  Knuinekrixg  Company  are  showing  an  example  of 
their  patent  speed  interlock  for  use  in  connection  with  ])aper-making 
machines,  driven  by  individual  electric  motor.  It  will  be  remem- 
bered that  this  interesting  e{)uipment  wa,s  fully  described  in  The 
Eleotbioian  for  March  26,  1920. 


Heating  and  Cooking  Notes. 

Switch  Control  for  Electric  Fires. 

Xow  that  a  so-caUed  standard  specification  for  electric  cookers 
has  been  published,  the  time  seems  opportune  for  a  discussion  on 
the  methods  of  switch  control  for  electric  fires.  At  first  electric 
radiators  rarely  exceeded  1  kw.  in  capacity,  but  it  has  now  been 
realised  that  for  electric  heating  to  be  a  success  larger  units  than 
this  must  be  emploj^ed.  Consequently  2  and  3  kw.  fires  are  in 
popular  demand.  On  low-voltage  circuits  the  currents  involved 
on  breaking  circuit  of  such  apparatus  often  give  trouble,  and  if  the 
fires  are  not  fitted  Avith  liberally  designed  switches  there  have  on 
occasion  been  mishaps  due  to  overheated  switches  caused  by  the 
heat  given  out  by  the  fire  and  the  resistance  offered  at  SA\itch 
contacts.  Modern  practice  seems  to  be  tending  toward  the  use  of 
rotary  snap  switches  for  electric  fires,  and  since  these  cannot  be 
operated  with  the  foot  as  a  tumbler  switch  can  (a  pernicious  practice), 
the  operation  of  the  switch  involves  stooping.  A  rotary  switch 
mounted  at  a  convenient  height  on  the  wall,  and  permanently 
connected  by  wiring,  not  flex,  to  the  fire,  is  an  added  convenience  in 
that  it  overcomes  this  necessity,  and  obviates  the  need  for  wall 
plugs  with  their  attendant  heating  troubles  and  liability  to  be 
pulled  out  before  the  current  is  switched  off.  After  all,  many 
claims  have  been  made  for  the  portability  of  electric  fires,  but  in 
practice  the  householder  does  not  often  seem  to  take  advantage  of 
it,  and  it  is  a  bother,  any  way,  to  move  a  fire  about. 

On  the  other  hand,  Avith  permanent-Aviring  switches  mounted 
on  the  wall,  and  using  a  4-point  switch,  it  can  be  arranged  that  on 
the  first  point  the  circuit  is  made  one  element  is  put  in  circuit,  at 
the  second  point  two  more  elements  are  put  on,  and  at  the  third 
point  full  heat  is  obtained.  This  method  would  overcome  switch 
heating  troubles,  the  fire  could  be  fitted  Avith  three  terminals  fixed 
at  the  side,  well  away  from  the  elements,  resulting  in  simpler 


Fig. 


1. — Model  "  A  "  Magnet  Fire,  showing 
Method  of  Removing  Elements. 


connections,  and  a  saving  of  one  switch  per  fire,  together  with  the 
present  inevitable  wall-plug,  w^ould  be  realised.  The  fire  would,  of 
course,  be  a  fixture,  and  therefore  in  large  rooms  it  would  be 
necessary  to  distribute  the  heat  by  employing  more  than  one  tire, 
a  practice  which  should  be  followed  more  than  it  is  at  the  present 
time. 

Undoubtedly  there  is  room  for  the  establishment  of  a  standard 
practice  regarding  sizes  of  fire  bars.  SAvitch  control,  methods  of 
connection,  etc.,  without  in  any  way  retarding  jirogress.  At  the 
moment  there  is  much  diversity  of  practice  rt^garding  the  I.E.E. 
rule  requiring  one  firebar  to  be  directly  across  the  terminals.  Some 
makers  comply  with  this  requirement,  and  others  do  not.  with  the 
result  that  some  fires  require  the  installation  of  Avall-plug  and 
switch,  winlst  others  are  controlled  entirely  by  switches  mounted 
on  the  tire  and  need  only  a  wall -plug.  We  shall  be  pleased  to 
receive  our  readers  comments  on  tliese  remarks,  and  whilst  realising 
that  there  may  be  diversity  of  opinion,  wehope  that  some  uniformity 
of  practice  may  be  ultimately  decided  upon. 

New  "  Magnet  "  Fires. 
'^  The  General  Electric  Company,  Ltd..  have  introduced  a  new 
type  of  fire  designated  Model  "  A."  the  new  features  in  which  are  a 
.segmental  type  of  element  bar.  and  the  method  of  mounting  the 
elements  and  connections  on  a  girder  frame  which  is  easily  removed 
from  the  main  carcass  of  the  fire.  The  elements  arc  made  in  two 
loadings,  .'lOO  and  750  watts  res|)octively.  so  that  the  same  carcass 
can  be  used  for  four  elements,  giving  either  2  or  3  kw.  consumption 
as  requin^d.  Only  one  switch  is  provided,  this  being  mounted 
on  the  side  of  the  fire  frame,  the  int<?ntion  being  that  two  elements 
shall  be  connected  directly  across  the  mains  and  two  controlled  by 
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the  switch.  Three  styles  of  carcass  are  made,  viz.,  plain,  semi  or 
ornamental,  and  ornamental,  the  essential  difference  being  the 
amount  of  stamped  relief  work.  Each  type  of  frame  can  be  had 
finished  in  a  variety  of  styles,  e.g.,  matt  black,  oxydiscd,  brass,  &c. 
Wo  illustrate  this  fire  in  Fig.  1,  which  shows  the  method  of  removing 
the  elements,  while  Fig.  2  shows  the  general  appearance  of  the 
ornamental  type  of  fire. 


Fia.    2. — Model    "  A "    Magnet    Fire,    Ornam£^tal-Type   Frame. 


An  Electric  Log  Fire. 

The  General  Electric  Company,  Ltd.,  have  also  designed 
and'placed  on  the  market  an  electric  log  fire  which  provides  a  very 
pleasing  imitation  of  the  actual  article,  without  any  of  the 
disadvantages  of  cleaning  away  ashes,  storing  logs,  &c.  This  fire 
is  illustrated  in  Fig.  3,  and  essentially  consists  of  an  iron  cradle 
stand  on  which  are  mounted  three  imitation  logs  made  of  earthen- 
ware. The  moulding  of  the  logs  is  such  that  horizontal  channels 
are  run  in  the  bark  of  the  log,  and  in  these  channels  are  mounted 
the  heating  coils.  The  heating  coils  are  loaded  to  2,000  watts,  and 
attain^a  bright  radiant  heat,  producing  a  very  natural  effect  of  a 


3. — The  "Ideal"  Electric  Loo  Fire. 


burning  log.  This  design  of  fire  is  very  serviceable  for  use  in  open 
fire  grates  and  in  connection  with  furnishing  schemes  of  period 
design  where  an  ordinary  electric  fire  would  look  incongruous.  '^ 

The  "  Stjnco  "  Fire  Camp^ugn. 
""^We  note  with  pleasure  that  the  Sun  Electrical  Coimpany,  Ltd., 
are  to  be  numbered  amongst  those  progressive  firms  who  have 
decided  to  advertise  electrical   appliances  in  the  general  Press. 


Activity  of  this  nature  not  only  helps  dealers  to  dispose  of  "  .Sunco  " 
fires,  but,  incidentally,  forms  valuable  propaganda  for  the  industry 
as  a  whole.  In  addition  to  the  general  Press  adverti.sing  scheme  to 
help  sales,  this  firm  are  offering  dealers  supplies  of  print^;d  literature 
in  the  form  of  post  cards,  booklets,  leaflets,  showcarfls,  &c.  The 
range  of  "  Sunco "  fires  comprises  four  stj'les,  \-iz.,  Jacobean, 
Adams,  Hepplewhite,  Igene,  each  made  in  1  and  2  kw.  gizes 
respectively,  and  also  a  small  portable  1  kw,  fire.  A  number  of 
finishes  are  offered  in  each  style,  so  that  a  fire  can  be  chf.«en  from 
the  range  which  will  tone  in  with  any  desired  scheme  of  home 
decoration. 

Electricity  for  Housnro  Scheme. 

Difficulties  have  apparently  arisen  in  connection  with  the  supply 
of  gas  for  the  housing  scheme  at  VVormholt  Estate,  and 
consequently  the  Hammersmith  Borough  Council  have  been 
investigating  the  question  of  installing  electric  cooking  in  addition 
to  electric  lighting.  The  Brentford  Gas  Company  required  a 
substantial  payment  toward  the  cost  of  the  installation  of  gaa 
supply,  and  also  intimated  that  they  were  unable  to  supply  cooking 
stoves  on  hire.  It  has  therefore  been  recommended  that  the 
Electricity  Committee  prepare  an  estimate  of  the  cost  of  furnishing 
a  supply  of  electricity  for  cooking  purposes  to  50  of  the  houses  on 
this  estate  which  are  nearing  completion,  and  if  this  estimate 
compares  favourably  \dth  the  cost  of  gas,  the  matter  is  to  be 
submitted  to  the  London  Housing  Board  for  final  consideration. 

It  is  to  be  hoped  that  iv  may  be  possible  for  the  plan  to  go  through, 
as  the  installation  of  electric  cooking  in  connection  with  a  London 
housing  scheme  would  aUow  for  facts  and  figures  to  be  collected 
which  are  badly  needed  at  the  present  time.  There  is  little  doubt 
that  there  are  many  advantages  to  be  gained  by  using  electricity 
as  much  as  possible  in  connection  with  housing  schemes,  and  it  is 
only  the  need  for  proof  of  initial  success  which  is  at  present 
preventing  progress. 


Insulated    Tools    for   Electric 
Railw^ays. 


The  introduction  of  the  third  rail  on  electrified  railways  has  rendered 
it  difficult  to  beat  up  the  sleepers,  to  tighten  up  the  fishplate  bolts  or  to 
drive  in  loose  keys  or  force  them  out  when  using  ordinary  permanent 
way  tools  without  causing  a  short  circuit  between  the  conductor  rail  amd 
the  running  raU.  Many  short  circuits  have  thus  been  caused,  some 
through  carelessness,  but  the  great  majority  of  the  short  circuits  has  been 
due  to  accidental  causes.  The  eiiect  of  these  short  circuita  on  the  men 
who  cause  them  is  often  serious  and  alwitys  distressing.  In  one  case  the 
man's  clothes  were  set  on  fire,  in  another  case  of  a  man  using  a  spanner 
the  flame  burnt  the  back  of  both  his  hands  and  the  right  side  of  his  face 
including  his  car. 

Several  methods  have  be»n  tried  to  insulate  the  tools,  such  as  winding 
insulating  tape  or  vulcanised  indiarubber,  bitumenised  tape,  bitumen  and 
such  substances  round  spanners,  and  the  handles  of  crowbars.     But,  as 


Fig.  1. — Insulated  Permanent  Way  Tools. 
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iB  common  knowledge,  platelayers'  work  is  heavj'  and  continuous, 
consequently  their  hands  get  warm  and  they  grasp  the  tools  tightly,  with 
the  result  that :  (1)  The  insulating  ma^terial  in  the  tape  or  the  vulcanised 
indiarubber  or  bitumen  softens  and  sticks  to  the  man's  hands  ;  in  some 
cases  it  has  torn  the  skin  away  when  the  platelayers  have  endeavoured 
to  remove  their  hands  ;  (2)  Obviously  a  double-ended  tool  or  a  pick, 
beater,  or  a  hammer  head  cannot  be  insulated  in  this  way  ;  (3)  If  the 
tape  or  composition  gets  damaged  ever  so  slightly  it  is  likely  the  tool 
will  prove  a  source  of  danger  rather  than  a  protection  to  a  man,  several 
accidents  have  occurred  owing  to  this  defect ;  (4)  Indiarubber  gloves  have 
been  tried  but  without  success  for  one  reason  or  another;  on  the 
electrified  area  of  the  London  &  South  Western  Railway  permanent 
way  insulated  tools,  by  means  of  which  this  class  of  short  circuit  is 
altogether  prevented,  have  therefore  recently  been  introduced.  'f^ 

The  principle  used  in  attaining  this  result  is  that  the  tool,  whatever 
it  may  be,  is  divided  into  lengths  which  are  shorter  than  the  minimum 
distance  between  the  iron  part  of  the  running  rail  and  the  power  con- 
ductor rail,  and  the  parts  are  joined  together  so  that  they  are  insulated, 
one  from  the  other.  The  result  is  that  the  tool  can  be  thrown  down  on 
the  conductor  rail  and  running  rail  without  causing  a  short  circuit,  as  no 
single  piece  of  metal  is  long  or  big  enough  to  bridge  the  space  between  the 
conductor  and  running  rail.  At  the  same  time  the  strength  of  the 
finished  insulated  tool  is  practically  equivalent  to  that  of  an  uninsulated 
tool.  Fig.  1  illustrates  a  group  of  insulated  tools  :  (a)  Rail  adjuster ; 
(6)  double-ended  spanner ;  (c)  platelayers'  long  spanner ;  (d)  plate- 
layers' ordinary  spanner ;  (e)  platelayers'  beater ;  (/)  platelayers' 
keying  hammer.  Fig.  2  (g)  shows  an  insulated  rail  carrier ;  (h)  an 
nsulated  scraper  used  for  cleaning  points,  fouling  bars,  &c. 


Fig.  2. — Insulated  Rail  Carrier  and  Scraper. 

It  is  intended  that  tho  insulated  hammer  head  shall  be  used  for  all 
purposes  for  wliioli  a  keying  hammer  is  used,  viz.,  driving  keys  in  and 
out,  driving  spikes  and  trenails  in,  knocking  o)T  the  heads  of  bolts,  cutting 
rails,  &c.  A  number  of  these  insulated  hammers  have  been  in  uso  some- 
time, so  far  with  success,  as  have  also  boaters,  jjioks,  augurs,  timber  dogs, 
&c. 

The  insulated  tools  are  ])atcnted  and  are  being  nianufaeturod  by  tli(> 
British  Tower  Railway  Signalling  Company,  3a,  Dean's  Yard,  West- 
minster, S.W.  We  wish  to  express  our  acknowledgments  to  the 
"  Railway  Gazette  "  for  the  loan  of  the  blocks  illustratuig  this  article. 
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Labour   Movements. 

By  ARTIFEX. 

We  give  below  a  summary  of  the  more  important  movements  in  the 
Labour  world  during  the  week,  together  with  particulars  of  the  recent 
demands  for  higher  wages  and  better  conditions  made  by  the  workers' 
associations  in  engineering  and  allied  industries. 

Edinburgh  tramwaymen  struck  work  on  Monday.  The  men  object 
to  certain  dismissals,  and  refuse  to  allow  standing  passengers  in  the 
tramcars. 

No  member  of  the  Electrical  Trades  Union  in  the  London  district  is 
^o  be  allowed  to  work  overtime,  unless  in  emergency,  and  by  permission 
gf  the  London  District  Committee. 

At  York,  on  the  12th  inst.,  a  conference  of  representatives  of  the 
E.T.U.  and  the  Engineering  Employers'  Federation  considered  the 
question  of  putting  into  operation  the  national  rates  as  agreed  to  by  ths 
National  Federated  Electrical  Association.  No  decision  was  arrived  at, 
and  the  question  was  adjourned  to  the  next  monthly  meeting. 

The  five-day  tramway  strike  in  the  Potteries  and  Newcastle-under- 
Lyme  has  been  settled,  and  the  men  have  resumed  work.  The  dispute 
arose  out  of  the  limited  service  given  during  the  coal  strike.  Similar 
disputes  at  Burnley  and  Bury  have  also  been  settled. 

A  settlement  of  the  strike  in  the  Glasgow  vehicle  building  trade  has 
been  effected.  The  men  demanded  2s.  5d.  per  hour,  but  have  agreed  to 
a  standard  rate  of  2s.  4d.  per  hour  for  woodworkers  and  smiths,  with 
Id.  per  hour  advance  above  the  standard  to  men  engaged  on  pleasure 
cars  and  passenger- carrying  vehicles. 

The  adjourned  claim  for  an  increase  in  wages  of  12s.  per  week  for  all 
adult  employees  in  the  tramways  industry  was  again  considered  by  the 
National  Joint  Industrial  Council  on  Wednesday,  but  no  satisfactorj- 
decision  was  reached. 

The  men  employed  in  the  tramway  service  of  Ashton-imder-Lyne 
are  demanding  payment  for  loss  of  time  during  the  recent  coal  stnke. 
In  the  event  of  an  unsatisfactory  settlement  by  the  National  Industrial 
Council  within  seven  days,  they  will  cease  work. 

The  Amalgamated  Society  of  Carpenters  and  Joiners  are  disputing 
the  notice  given  by  the  Shipbuilding  Employers'  Federation,  to  reduce 
ship-yard  joiners'  wages  by  12s.  a  week,  from  Dec.  4, 

An  advance  of  2s.  per  day  for  all  men  employed  in  the  shale  oil  in- 
dustry has  been  agreed  upon  by  representatives  of  the  men,  and  Scottish 
Oils  (Ltd.). 

Mr.  W.  A.  Appleton,  secretary  of  the  General  Federation  of  Trade 
Unions,  states  that  the  revolutionary  politicians  within  trade  unions, 
have  brought  industrial  Britain  to  the  edge  of  destruction. 

The  Plumbers'  Association  has  appointed  Mr.  F.  Hoey  as  a  whole- 
time  national  executive  officer,  necessitating  his  resignation  as  secretarj^ 
of  the  Liverpool  Central  Labour  Party. 

A  mandate  is  demanded  by  the  Executive  Committee  of  the  National 
Federation  of  Building  Trades  Operatives  to  suppress  all  overtime 
except  on  housing  schemes,  or  under  special  permission  of  the  Federa- 
tion. 

The  Shipbuilding  Employers'  Federation  has  replied  to  the  men's 
claim  for  6d.  an  hour  increase  in  wages,  with  equivalent  advance  for 
piecework,  by  submitting  an  alternative  proposal  for  paATiient  by 
results. 

By  the  fusion  of  the  National  Warehouse  and  General  Workers  Union 
and  the  Amalgamated  Union  of  Co-operative  Employees,  a  new  organisa- 
tion has  been  fonned  with  a  membership  of  200,000.  It  will  be  called 
the  National  Union  of  Distributive  and  Allied  Workers,  and  will  operate 
from  .lanuary  1st  next. 

On  the  understanding  that  the  Council's  proposals  would  receive 
confirmation  by  the  Gas  Federation,  the  Porthcawl  Council  has  agreed 
to  level  wages  to  £5  3s.  8d.  per  week.  The  men  have  agreed  to  accept 
this  settlement  and  the  threatened  strike  of  stokers  at  the  gas  works 
has  been  averted, 

Repn>sentatives  of  the  workers  employed  at  South  Wales  Siemens 
steel  works  have  asked  the  employei-s  to  reconsider  their  decision  not 
to  i)la(e  jiertentages  on  a  level  grantetl  to  tinplate  workers,  that  would 
apply  to  steel  as  well  as  tinplate  works,  A  reply  was  requested  within 
14  (lavs. 


A  charming  little  leaflet  advertising  Mazda  lamps  h.is  just  been 
published  by  the  British  Thomson-Houston  Company,  Ltd.  It  is 
intended  for  distribution  to  householders,  and.  although  small  enough  to 
fit  the  tiniest  envelope,  it  contains  a  great  deal  of  useful  information 
about  lamps  and  lighting.  The  leaflet  is  arranged  as  an  eight-page 
folder.  On  the  four  inside  pages,  under  the  captions,  "  When  Guests 
Arrive,"  "  Entertaining  and  Artistic,"  "  The  Intimate  Circle,"  and 
"  Wlicre  the  Work  is  Done,"  a  few  generally  apjilioable  suggestions  are 
made  as  to  the  kind  of  lighting  and  size  of  lamjis  to  use  in  various  parts 
of  the  house.  These  pa,c:es  are  embellished  with  artistic  drawings 
indicating  in  eaoh  case  an  appropriate  method  of  illumination.  Prices 
and  other  particulars  of  Mazda  Vacitm  and  Gas-filled  Lamps  are 
given  on  two  other  pages,  wliile  a  seventh  page  is  devoted  (apart  from 
the  s])ace  reserved  for  overprinting)  to  a  sliort  resume  of  Mazda  history". 
This  pithy  summation  of  the  revolutionary  developnu^nts  which  have 
emanated  from  tlte  Mazda  research  laboratory  during  the  last  ten  years 
is  extnionlinarily  impn^ssive.  Quantities  of  this  nrw  folder  (No.  L-165). 
over])rinted  witli  dealer's  name  and  address,  may  be  obtained  on 
application  to  the  Company,  77,  Upper  Thames-street,  E.C.4. 


November  19,  1920. 


THE  ELECTRICIAN. 


603 


Electricity   Supply   Districts. 


The  Electricity  Commissioners,  having  provisionally  defined  the  areas 
of  electricity  districts  in  some  of  the  more  important  industrial  areas 
in  England  and  Wales,  are  now  turning  their  attention  to  Scotland, 
There Ts  a  good  deal  of  waterpower  available  in  the  Highlands  and  other 
parts  of  that  country  ;  already  schemes  arc  being  prepared  for  the  utili- 


electricity  supply  was  a  key  industry.  Without  the  power  from  publ"' 
generating  stations  it  would  have  been  impossible  to  have  made  such 
rapid  extensions  of  factories  engaged  on  war  work.  Between  1888  and 
1914  the  annual  amount  of  electricity  generated  had  riatn  to  some 
2,000,000,000  units  ;  by  1918  it  was  4,628,fK/J,0^X>  units.  He  instanc^-d 
the  Greater  London  area,  where  there  are  90  separate  electricity  authori- 
ties with  83  separate  generating  stations,  employing  60  difierent 
systems,  10  different  frequencies,  and  24  different  pressures.  The 
Commissioners,  who  had  been  aaked  to  map  out  the  country  into  large 


S.W.  jNIidlands  Electricity  District. 


sation  of  this  power,  and  it  seems  to  us  advisable  to  proceed  at  once 
with  the  work  of  defining  the  Scottish  electricity  districts  so  that  the 
mattter  may  be  dealt  with  on  broad  general  principles,  and  that  no 
company  or  local  authority  shall  be  able  to  secure  preferential  treatment 
by  means  of  a  private  Bill. 

An  official  of  the  Ministry  of  Transport,  who  was  interviewed  by  a 
press  representative  last  week  on  the  work  of  the  Electricity  Commis- 
sioners, reminded  us  again  that  one  of  the  lessons  of  the  war  was  that 


electricity  districts  to  enable  electricity  to  be  generated  economically 
on  a  large  scale,  had  completed  the  provisional  delimitation  of  districts, 
and  they  were  now  working  towards  a  standardisation  of  systems.  The 
official  went  on  to  give  an  optimistic  outline  of  the  developments  expected 
by  the  Commissioners  in  industrial  areas,  and  concluded  by  stating  that 
the  extension  of  electric  distribution  systems  throughout  the  country, 
especially  in  rural  areas,  would  enable  ver\-  manv  sources  of  water  power 
now  remote  and  netrlected.  to  be  used. 


Parliamentary  Intelligence. 

LONDON    ELECTRIC    POWER    SCHEME. 

In  the  House  of  Commons  last  week  Mr.  Neal  stated,  in  reply  to  a 
question  by  Mr.  Holmes,  that  the  West  Kent  Electric  Power  Company 
had  proposed  to  erect  a  power  station  at  Erith.  The  West  Kent  and 
the  South  Metropolitan  Electric  Light  &  Power  Company  were  under- 
stood to  be  closely  associated.  No  decision  had  been  given  in  regard 
to  the  application.  The  West  Kent  Company  had  no  generating 
station,  but  the  capacity  of  the  South  Metropolitan  Company's  station 
on  December  31,  1919,  was  19,500  kw.,  and  no  extensions  had  been 
since  sanctioned  by  the  Electricity  Commissioners ;  the  maximum 
demand  recorded  for  the  year  ending  December  31,  1919,  was  7,900  kw. 
It  was  hardly  correct  to  describe  either  of  these  companies  as  a  subsidiary 
company  of  the  County  of  London  Electric  Supply  Company,  but  it 
was  understood  that  a  certain  amount  of  their  capital  was  held  by  the 
latter  comjjany.     The  Electricity  Commissioners  were  fully  alive  to  the 


necessity  for  avoiding  taking  any  action  which  \*ould  prejudice  the 
setting  up  of  a  joint  electricity  authority  for  Greater  London. 

In  reply  to  a  further  question,  Mr.  Neal  stated  that  an  inquiry  had 
been  held  into  the  County  of  London  Company's  application  for  consent 
to  erect  a  power  station  at  Barking.  Important  questions  of  law  and 
policy  were  involved  to  which  tlie  CommissioTiei-s  must  give  careful 
consideration  before  arriving  at  a  decision. 


THE    GOVERNMENT    ATLANTIC    CABLE. 

In  the  House  of  Commons  last  woek,  in  rciily  to  a  question  by  Mr. 
T.  Wilson,  who  inquired  wlien  lie  proposed  to  commence  working  the 
Atlantic  cable  recently  acquired  by  the  Government  from  the  Direct 
United  States  Cable  Company,  the  Postmaster-General  (Mr.  Ulingworth) 
stated  that,  as  the  cable  had  hitherto  been  worked  by  the  Western 
Union  Company  under  lease  from  the  Direct  Company,  he  had  agreed 
to  continue  the  lease  temporarily  for  six  months,  and  thereafter  subject 
to  five  months'  notice,  pending  other  arrangements. 
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Legal  Intelligence, 


Commercial     Topics. 


Morrow  v.  Stepney  Borough  Council. 

In  June  last  Mr.  Justice  P.  0.  Lawrence  granted  an  injunction  re- 
straining the  defendants  from  discliarging  dust,  grit,  or  ashes  from  the 
chimney  stacks  of  their  generating  station  in  Limehouse.  The  opera- 
tion of  the  injunction  was,  however,  for  some  months  to  give  defendants 
time  to  remedy  the  nuisance,  and  on  Friday  the  injunction  was  further 
suspended  until  the  first  Friday  in  the  Easter  sittings,  with  liberty  to 
apply  for  a  further  extension  of  time,  if  necessary. 


Extension  of  Patents. 


On  Wednesday  last  Mr.  Justice  Sargant  granted  an  application 
by  Mr.  H.  S.  Hatfield  and  the  Reason  JNIfg.  Company  for  an  extension 
of  two  patents,  Nos.  20500  and  20770  of  1905,  the  former  relating  to 
"  Improvements  in  Mercury  Electrolytes  for  Electrolytic  Cells  "  and 
the  latter  to  "  Improvements  in  Cathodes."  Sir  A.  Colefax,  K.C., 
who  appeared  (with  Mr.  Whitehead)  for  the  applicants,  said  the  ground 
of  the  application  in  the  case  of  each  patent  was  that  the  applicants  had 
suffered  loss  and  damage  by  reason  of  the  war  interfering  with  the 
working  of  the  patent.  There  was  no  opposition  by  the  Board  of 
Trade,  and  his  lordship  extended  the  patents  for  four  years  from  the 
date  of  expiry  in  1919. 

The  Gas-Filled  Lamp  Patent. 

On  Monday  the  Court  of  Appeal  (the  Master  of  the  Rolls,  and  War- 
rington and  Younger,  L.JJ.)  dismissed  the  appeal  of  the  British  Thom- 
son-Houston Company  from  the  decision  of  Mr.  Justice  Sargant,  dis- 
missing their  action  against  the  Corona  Lampworks,  Ltd.,  for  alleged 
infringement  of  their  patent  (No.  10,918  of  1913)  for  "  improvements  in 
incandescent  lamps."  The  defendants  pleaded  non-infringement,  that 
the  alleged  invention  was  not  a  proper  subject  matter  for  a  patent, 
having  regard  to  the  previous  common  knowledge  of  the  public,  and 
that  the  complete  specification  did  not  sufficiently  and  particularly 
describe  the  nature  of  the  alleged  invention.  Mr.  Justice  Sargant  de- 
cided that,  assuming  that  the  patent  was  valid,  there  had  been  an 
infringement  of  it,  and  that  there  was  proper  subject  matter.  How- 
ever, the  plaintiffs  claimed  in  effect  the  sole  right  to  apply  the  principle 
comprised  in  the  discovery,  and  they  had  sought  to  prevent  any  other 
competitor  from  availing  himself  to  any  material  extent  of  that  prin- 
ciple. In  so  doing  they  had  failed  sufficiently  to  define  the  ambit  of 
their  claim.  The  result  was  that  on  that  reading  of  the  first  claim  the 
letters  patent  were  bad,  and  he  dismissed  the  action,  with  costs. 

From  that  decision  the  plaintiffs  appealed,  and  in  delivering  judg- 
ment the  Master  of  the  Rolls  went  into  the  history  of  the  development 
of  the  electric  lamp.     He  said  plaintiffs'  lamp  had  proved  in  practice  to 
have  the  qualities  claimed  for  it,  and  there  had  been  a  great  and  increas- 
ing sale  of  lamps  made  under  the  patent.     The  essential  discovery  was 
to  use  with  a  suitable  gas  at  a  suitable  pressure  a  tungsten  or  other 
suitable  metal  filament  of  large  diameter  or  cross  section.     The  speci- 
fication pointed  out  that  a  "  large  "  or  thick  filament  might  be  obtained 
either  by  increasing  the  size  of  a  straight  filament  or  by  coiling  a  smaller 
filament  closely  so  as  to  produce  something  ajiproaching  a  cylinder.     It 
did  not  point  out  the  necessity  for  coiling  the  filament  in  a  small  lamp 
of  low  candle  power,  but  appellants'  counsel  admitted  that  in  such  a 
lamp  it  was  so  necessary.     He  agreed  with  Justice  Sargant  that  the  dis- 
closures contained  in  the  earlier  patents  were  not  such  as  to  deprive 
appellants'    patent   of   subject-matter   or  inventive   merit.     The    new 
element  introduced  into  the  old  knowledge  was  the  discovery  that  by 
using  a  filament  large  in  diameter  or  cross  section,  or  so  closely  coiled 
as  to  have  the  effect  of  a  thick  filament,  the  advantages  of  the  introduc- 
tion of  gas  might  be  obtained.     The  real  point  was  whether  the  patent 
was  bad  from  insufficiency  because  there  was  no  sufficient  definition  of 
"  largeness."     The  description  of  the  filament  in  the  first  claim  was  "  a 
filament  of  tungsten     ...     of  large  diameter,  or  cross  section  or  of 
concentrated  form,"   the  latter  cxjjix'sjion  referring   to   the  filament 
when  closely  coiled  so  as  to  produce  the  effect  of  a  large  cross-section. 
The  actual  degree  of  "  largeness  "  must  vaiy  according  to  a  nimiber  of 
varying  circumstances  in  the  manufacture  of  different  lamps,  and  it 
seemed  that  the  only  way  in  which  the  requisite  degree  of  largeness 
could  bo  ascertained  was  by  making  a  number  of  experiments  under  tiio 
special  conditions  in  wliicli  a  particular  lamp  was  manufactured.     Simi- 
larly, the  only  way  in  which  a  lamp  maker  could  ascertain  whether  lu> 
was  infringing  the   patent  was   by  maldng  experiments  to  ascertain 
whether  a  gas-lillcd  lamp  attained  such  a  degree  of  efficiency  and  such  a 
Icngtli  of  life  as  to  fall  within  the  patent.     In  his  opinion  that  was  too 
vague  a  dciinition  of  "  largeness  "  to  describe  tl>o  nature  of  the  inven- 
tion, and  therefore  the  apjjcal  must  bo  dismissou.,  wuth  costs. 

Lord  Justice  Wakuinhton  delivered  judgment  to  the  same  effect,  and 
Lord  Justice  You  JiGi:i{,  concurred. 


(5  The  Bishop  of  London,  Chairman  of  the  Council  of  King's  College, 
will  take  the  chair  at  tlic  2:{rd  annual  dinner  of  the  Ekgineerinh; 
SociKTY  OF  Kino's  Coli,K(;h.  The  guests  will  be  :  Mr.  LI.  B.  Atkinson. 
M.Inst.C.E.,  M.LM.E.,  A.K.C,  {'resident  of  the  Institution  of  Electrical 
Engineers,  and  Mr.  F.  W.  ISlacaulay.  M.List.C.E.  The  dinner  will  be 
lield  al>  the  Coiuiaught  Rooms.  tU.  Queen-street,  on  Friday,  next  at 
7.30  p.m.  Tickets  (13s.)  from  .Mr.  A.  L.  F.  Simpson,  or  Mr. "W.  K.  T. 
Skinner,  Hon.  Sees.,  King's  College,  Strand,  W.C. 


The  Canadian  Market. 

Mr.  F.  W.  Field,  His  Majesty's  Trade  Commissioner  in  Toronto,  who 
is  at  present  at  the  Department  of  Overseas  Trade  prepared  to  interview 
firms  interested  in  the  extension  of  British  trade  with  the  Dominion, 
states  that  there  was  never  a  better  time  for  United  Kingdom  manu- 
facturers to  establish  or  strengthen  their  trade  connections  in  Canada. 
The  present  luU  in  demand  is  only  temporary  and  Likely  to  be  of  brief 
duration.  Canadian  importers  are  anxious  to  place  their  orders  in  the 
United  Kingdom,  and  they  can  pay  cash  for  most  of  their  requirements. 
They  have  been  compelled  during  recent  years  to  purchase  large  quan- 
tities of  merchandise  in  foreign  countries,  but  there  is  an  earnest  desire 
to  transfer  this  trade,  as  far  as  possible,  to  the  United  Kingdom,  and  to 
other  parts  of  the  British  Empire.  Canada  is  probably  a  more  difficult 
market  than  others,  but  it  offers  considerable  scope  for  the  develop- 
ment of  British  trade.  It  is  necessary,  however,  to  approach  the  market 
in  the  manner  best  suited  to  local  conditions,  having  in  view  its  geograj^hi- 
cal  position,  its  extended  area,  and  the  competition  likely  to  be  met. 
*  *  *  * 

Scandinavian  Financial  Conditions. 

fs  Important  reports  relating  to  the  financial  position  in  Norway  and 
Denmark  have  been  issued  by  the  British  Electrical  and  AUied  Manufac- 
turers' Association,  from  which  we  take  some  extracts.     The  condition 
of  affairs  is  undoubtedly  difficult,  but  there  are  signs  of  an  improvement. 
In  regard  to  Norway,  it  is  stated  that  the  prohibition  of  the  importa- 
tion of  articles  of  luxury  has  hardly  j-et  had  time  to  take  effect,  as  it  only 
came  into  operation  on  Aug.  19.     The  statistics  for  the  first  half  of  1920 
show  that  3,000  motor  cars  of  the  value  of  21,400  kr.  were  imported. 
The  export  of  sawn  wood  and  cellulose  has  doubled.  Cellulose  and  wood 
pulp  factories  consider  their  opportunities  to  be  most  favourable,  and 
the  owners  of  forests  are  placing  speculative  prices  on  wood.     The  recent 
financial  crisis  in  Scandinavia  has  been  very  serious,  but  in  the  opinion 
of  competent  judges  this  was  veiy  largely  due  to  panic.     During  the 
war,  Enghsh,  French  and  American  money  poured  into  Norway  in  an 
unprecedented  manner.     Everybody  seemed  to  be  speculating  madly. 
New  shipping  and  manufacturing  concerns  sprang  up  like  mushrooms, 
and  the  banks  seemed  to  lose  their  heads  as  much  as  the  people.     Even 
the  Government  has  been  accused  of  being  attacked  by  speculation 
fever,  by  which  mines  and  waterfalls  appear  to  become  worth  their 
weight  in  gold.     The  State  debts  mounted  from  about  300  mill.  kr.  to 
one  miUiard ;    taxes  were  imposed,  especially  on  shipping,  to  such  an 
extent  that  it  is  said  to  have  amounted  to  80  per  cent.     Articles  of  luxury 
were  imported  in  unlimited  quantities,  and  it  was  only  when  freight  began 
to  fall  that  people  began  to  reahse  that  aU  was  not  well  in  the  Kingdom 
of  Norway.     The  bank  capitals  proved  the  disastrous  position  into  which 
Norway  was  drifting.     In  January,  1919,  the  private  banks  of  Norway 
held  in  foreign  banks  about  300  mill,  kr.,  which  by  January,  1920,  had 
sunk  to  156  mill,  kr.,  and  in  Maj%  1920,  to  about  -10  mill.  kr.      It  was 
then  realised  how  necessary  it  had  become  to  increase  production  and 
diminish  importation.     As  an  instance,  it  may  be  mentioned  that  in  May, 
1920,  motor  cars  were  imported  to  a  value  of  about  6  mill,  kr.,  or  five 
times  as  much  as  in  May,  1919  ;    during  the  first  five  months  of  1920 
motor  cars  were  imported  to  a  value  of  17  mill,  kr.,  or  seven  to  eight  times 
as  much  -as  during  the  same  period  in  1919.     In  May,  machinerj-  was 
imported  to  a  value  of  9  mill.  kr.  and  to  a  value  of  39  miU.  kr.  during  the 
first  five  months  of  1920.     There  were  also  large  importations  of  watches, 
wine  and  silk.     An  examination  of  the  statement  that  the  fall  in  the 
value  of  the  kroner  was  largely  due  to  Norwegians  having  placed  so  many 
orders  in  the  United  Kingdom  for  ship-building,  has  resulted  in  66  firms 
declaring  that  they  had  placed  in  all  150  contracts  for  663,000  tons  dead 
weight  in  Enghsh  yards,  the  contracts  for  which  showed  a  balance  still 
due  to  be  £15,200,000.     This  was  expected  to  be  met  by  freight,  leaving 
them  to  find  about  £4,200,000  in  1920,  £2,840,000  in  1921  and  £1.S20.1K)0 
in  1922,  in  all  about  £8,860,000  uncovered.     It  is,  therefore,  obvious  that 
the  economical  crisis  is  serious.     The  difficulties  were  increased  by  the 
demand  of  all  workmen  for  a  large  increase  in  wages.     They  were  raised 
about  20  per  cent.,  with  longer  hoUdaj-s,  &c.     It  is  felt,  though,  that 
much  more  must  be  done  to  stop  speculation  and  to  introduce  household 
economy  if  the  catastrophe  is  to  be  avoided.     The  opmion  of  the  leading 
bankers  seem  to  be  that  the  situation  can  be  saved  as  all  the  banks  are 
taking  the  matter  seriously  in  hand.     A  table  of  a-ssets  and  debts  for  each 
of  the  six  months  from  Febniary  to  July  is  ap]>ended. 

Dealing  with  Denm.\RK.  it  is  pointed  out  that  the  Valuta  (rate  of 
exchang')  council  has  ceased  to  exist.  The  financial  standing  of  the 
country  has  not  improved  as  the  foreign  rates  of  exchange  arc  higher 
than  ever  before.  A  new  Council  is  being  formed  by  the  Government. 
Statistics  to  the  end  of  I\Iarch,  1920,  show  that  Denmark  has  an  out- 
standing credit  in  foreign  countries  of  803  million  kr.,  and  a  debt  of 
839  million  kr.,  to  which  must  be  added  398  million  kr.  for  goods  pur- 
chased on  running  accounts.  Of  the  different  foreign  debts,  Denmark 
appears  to  have  far  the  greatest  debt  to  England  (432,000,000  kr.), 
while  Denmark's  outstanding  credit  in  England  is  161,700,000  kr.  After 
England  comes  U.S.A.,  to  which  country  Danish  debt  is  214,000,000  kr., 
while  its  outstanding  credit  in  U.S.A."  is  1-8,500,000  kr.  Next  comes 
Sweden.  Germany,  &c.  On  the  other  hand,  the  country'  that  owes 
Denmark  most  is  Germany  (231.800.000  kr.),  followed  by  England  and 
U.S.A.  Tables  of  credits' and  outstanding  debts  arc  included,  and  in 
conclusion  it  is  stated  that  the  economical  condition  of  Denmark  is 
considered  seriously  to  require  prompt  attention. 
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Electricity  Supply. 

Southend  Council  has  decided  to  wire  tlie  new  dwellings  in  Ruskin- 
avenuo. 

C'LAfiTON  Urban  Council  has  received  sanction  to  a  loan  of  £9,670  for 
new  Diesel  generating  plant. 

Eastbourne  Corporation  have  been  authorised  to  borrow  £15,114 
for  electric  supply  purposes. 

WiiiTKiiAVEN  Council  has  applied  for  loans  of  £2,500  for  a  condensing 
plant,  and  £4,000  for  meters. 

Gravesend  Council  has  decided  to  increase  the  salary  of  the  electrical 
engineer,  Mr.  C.  F.  McInnes,  from  £550  to  £000  per  annum. 

RoTHERHAM  Corporation  has  decided  to  raise  a  loan  of  £750,000  for 
electricity  supply,  housing  and  other  schemes.  The  amount  required 
for  the  electricity  undertaking  is  £200,000. 

BooTLB  Corporation  has  decided  to  raise  £500,000  by  the  issue  of  new 
0  per  cent,  redeemable  stock,  of  which  £43,500  is  required  for  electricity 
supply  purposes,  and  £424,250  for  housing. 

An  inquiry  was  held  at  Colne  on  the  11th  inst.  into  an  application 
of  the  Council  for  permission  to  boriow  £2,365  for  the  purchase  of 
electric  vehicles  for  use  in  connection  with  refuse  disposal. 

Huddersfield  Corporation  has  applied  to  the  Electricity  Commis- 
sioners for  a  special  order  to  authorise  the  supply  of  electricity  within 
the  urban  districts  of  Kirkheaton,  Kirkburton,  Lepton  and  Meltham. 

The  Walsall  Corporation  electricity  department  has  been  authorised 
by  T.VMWORTH  Council  to  extend  their  high  tension  cables  to  give  a 
supply  of  electricity  in  the  district,  including  the  Whittington  barracks. 

After  long  negotiations,  the  Clyde  Valley  Electric  Power  Company 
has  agreed  to  give  a  supply  of  electricity  in  the  Giffnock  district.  The 
work  of  extending  the  cables  will  be  begun  in  March,  and  be  done  in 
sections. 

The  modified  electricity  supply  scheme  for  Lurgan  (Co.  Armagh), 
l)reparcd  by  Mr.  Pleasance,  of  Belfast,  has  been  approved  by  the  Urban 
Council,  and  if  the  plans  are  approved  the  L.  G.  Board  will  be  asked  to 
sanction  a  loan. 

The  Keighley  Corporation  has  applied  for  authority  to  borrow 
£30,000  for  the  electricity  department.  Of  this  sum  £9,000  is  for  excess 
expenditure,  £3,000  for  motors  to  be  let  on  hire,  and  the  balance  is  for 
two  years'  mains  and  services,  &c. 

The  Urban  Council  of  Marsden  recently  decided  to  instruct  Mr.  J.  E- 
Schofield,  of  Bradford,  to  submit  a  report  on  the  proposal  to  introduce 
electricity  supply.  The  Electrical  Distribution  of  Yorkshire  has  offered 
to  give  a  supply  to  the  Council,  and  this  will  also  be  reported  upon. 

The  people  of  Antrim,  a  town  about  14  miles  from  Belfast,  are  evi- 
dently progressive  and  wish  to  be  up  to  date  for  they  have  by  a  97  per 
cent,  vote  approved  of  an  electric  lighting  scheme.  Two  and  a-haK 
per  cent,  of  the  people  were  in  favour  of  another  illuminant,  the  odd  half 
per  cent,  being  indifferent  apparently. 

The  Electrifity  Commissioners  have  authorised  Willesden  Urban 
Council  to  borrow  £2,446  for  lamp  columns  and  lanterns  for  lighting  the 
Brentfield  and  the  Metropolitan  Railway  estates,  £4,461  for  laying 
supply  mains  to  the  estates,  £10,000  for  transformers  and  switchgear, 
£2,000  for  transformer  stations,  and  £5,000  for  meters. 

Last  week  the  Worcester  City  Council  adopted  a  recommendation 
to  increase  the  salary  of  the  electrical  engineer  (Sir.  C.  M.  Shaw)  to  £800 
per  annum  as  from  Sept.  1.  The  salary  of  the  mains  foreman  (Mr.  Baylis) 
was  also  increased  by  £25.  The  question  of  increasing  the  wages  of 
workmen  employed  at  the  elctricity  works  has  been  referred  to  the 
electricity  committee. 

Barking  Urban  Council  has  had  to  increase  its  charges  for  electric 
current  and  as  the  latest  advance  made  is  above  the  maximum  allowed 
in  the  Council's  Provisional  Order,  the  Clerk  lias  been  directed  to  make 
application,  under  tlie  i)rovisions  of  the  Statutory  Undertakings  (In- 
crease of  Charges)  Act,  1918,  for  an  alteration  in  the  maximum  price 
allowed  to  be  charged  for  electricity  from  8d.  to  Is.  per  unit. 

The  accounts  of  Willesden  Council's  electricity  department  for  the 
year  ended  March  31  show  revenue  £77,349,  compared  with  £57,215 
in  previous  year,  and  working  and  general  expenses  £51,615  (£44,297), 
including  £34,767  for  purchase  of  electricity  in  bulk,  leavin<T  cross 
profit  £25,734  (£12,918),  and,  after  providing  for  interest,  instalntents 
of  loans  and  special  ex})enditure,  the  net  profit  on  the  year's  workin" 
was  £8,314,  compared  with  a  debit  balance  of  £1,607. 

The  accounts  of  the  Newport  (Mon.)  Electricity  Department  for 
the  year  ended  March  31,  show  revenue  £100,001,  compared  with 
£80,083  in  previous  year.  The  working  expenses  were  £66,491  (£54,696), 
leaving  a  gross  profit  of  £33,510  (£25,387).  Interest  and  sinking' fund 
required  £24,699  (£22,318),  and  not  profit  was  £8,811  (£3,069).  '^Units 
generated  were  9,977,085  (10,409,868),  and  sold  7,258,847  (7,671,281). 
Costs  per  unit  sold  were  2I98d.  (l-71d.),  exclusive  and  30Id.  (2'41d.) 
inclusive  of  capital  cliarges. 

At  the  meeting  of  Nelson  Corporation  last  week  the  Chairman  of  the 
Electricity  Committee  (Aid.  Cooke)  referred  to  the  recent  accident  to 
a  generator  at  the  electricity  works  and  paid  a  tribute  to  the  coolness 
shown  by  two  apprentices  named  Hunt  and  Kenyon.  The  machine 
went  to  pieces  without  warning.  As  it  was  collapsing,  with  metal  flvin'^ 
about,  Hunt  promptly  stopped  the  machinery,  while  the  other  appren*^ 
tice  attended  to  the  switches.  The  Council  could  not  do  less  than  warmly 
compliment  the  boys  for  their  pluck,  and  it  was  suggested  that  they 
should  receive  financial  recognition. 


Efforts  are  being  made  by  Chester  and  Wrexham  Corporations  and  by 
some  local  authorities  in  North  Wales  to  secure  a  eupply  of  electricity 
from  the  plant  at  H.M.  Factorj',  Queen's  Ferry,  for  a  wide  diBtrict  over 
North  Wale.s  and  Chester,  and  a  request  has  been  forwarded  to  the 
Secretary  of  State  for  War  to  meet  a  deputation  from  a  joint  committee 
of  the  interested  authorities.  It  is  contended  that  the  plant  at  Queen's 
Ferry,  having  a  capacity  of  7,000  h.p.,  is  capable  of  giving  a  supply 
which  is  more  than  adequate  for  the  immediate  development  of  the  dis- 
tricts. It  is  suggested  to  erect  transmission  lines  to  Hawarden,  Buckley 
and  Wrexham,  Holywell,  and  a  third  to  Chester.  The  lines  would  cost 
£60,000,  and  the  cost  of  power,  after  pajnng  intere.st  on  the  capital, 
would  be  l^d.  to  IJd.  per  unit. 

Members  of  the  Bradford  Textile  Society  recently  visited  the 
municipal  electricity  works,  and  were  shown  over  the  station  by 
the  engineer  and  manager,  Mr.  T.  Roles.  Great  de%-elopment8  in  the 
applications  of  electricity  had,  he  said,  taken  place  in  the  past  few 
years,  especially  for  heating  and  cooking,  and  hundreds  of  electric 
fires  were  in  use  in  the  city,  while  for  cooking  purposes  electricity  was 
being  increasingly  used.  In  the  textile  trade  the  use  of  electricity  had 
been  growing  considerably.  Already  lfX),000  spindles  were  known  to 
be  run  by  electricity  and  approximately  4,000  looms.  Arrang»-ment8 
had  also  been  made  for  supplying  several  new  sheds.  The  demand  of 
the  textile  trade  for  current  was  equal  to  8,610  kw.  The  capital  expen- 
diture of  the  department  had  reached  £l,315,fK>0,  of  which  £659,fKXJ 
had  been  repaid.  Projected  developments  would  bring  the  capital 
expenditure  up  to  £2,000,000.  There  were  now  6,429  consumers,  1,000 
having  been  coupled  up  during  the  past  year.  It  was  proposed  to  erect 
a  new  boiler  house  at  a  cost  of  £300,000.  There  would  be  only  four 
boilers  in  the  boiler  house,  but,  being  of  the  water-tube  marine  type, 
tlieir  steaming  capacity  would  be  equivalent  to  about  35  ordinarj- 
Lancashire  boDers.  A  new  12,000  kw.  generator  had  just  been  installed, 
and  under  the  authority  of  the  Electricity  Commissioners  still  another 
would  be  provided,  and  then  the  capacity  would  be  50,000  kw.,  instead 
of  the  5,000  for  which  the  premises  were  originally  designed.  Bradford 
was  in  the  Aire  and  Calder  district  as  defined  by  the  Electricity  Com- 
missioners, extending  from  Goole  on  the  east  to  Todmorden  on  the  west, 
and  from  Bamsley  on  the  south  to  Harrogate  on  the  north.  The  super- 
station  for  supplying  electricity  to  that  district  would  be  put  in  hand 
probably  during  the  course  of  the  next  two  years,  and  additional  supplies 
required  by  Bradford  would  be  taken  from  that  station. 

Electric   Traction. 

In  order  to  relieve  the  overcrowding  on  the  Cardiff  tramways,  the 
Council  are  recommended  to  purchase  six  petrol-electric  omnibuses. 

Walsall  Corporation  has  increased  the  fares  on  the  local  tramway 
and  motor  omnibus  services. 

The  Minister  of  Transport  has  confirmed  the  South  Shtelds  Cob- 
poration  Light  Railway  Order,  1920,  authorising  the  construction 
of  a  light  railway  in  the  borough  and  the  rural  district  of  South 
Shields. 

A  special  meeting  of  Greenock  Corporation  was  held  last  week  to 
consider  the  proposal  to  acquire  the  local  tramways.  Though  Provost 
Mitchell  made  a  long  speech  in  support  of  the  purchase,  the  previous 
question  was  carried,  and  it  is  probable  that  the  Corporation  will  not 
exercise  their  right  until  1928. 

On  Tuesday  the  Highways  Committee  recommended  the  London 
County  Council  to  authorise  workmen's  tramway  return  tickets  being 
available  for  the  return  joumej'  by  alternative  routes  between  the  traflSc 
points  for  which  the  ticket  was  issued  ;  and  that  workmen's  transfer 
tickets  should  be  issued  for  the  same  journeys  as  those  for  which  transfer 
tickets  are  issued  to  oiiinary  passengers. 

As  from  the  loth  inst.  the  powers  and  duties  of  the  Secretary  for 
Scotland  in  relation  to  railways,  light  railways,  tramways,  canals, 
roads,  harbours,  &c.,  have  been  transferred  to  Ministry- of  Transport. 
The  exempted  })owcrs  include  :  the  powers  and  duties  of  the  Secretari- 
of  giving  sanction  to  the  borrowing  of  money  by  Local  Authorities; 
and  the  powers  and  duties  relating  to  the  assessment  of  light  railways 
to  local  rates. 

An  interesting  scheme  is  being  prepared  for  the  constniction  of  an 
underground  railway  fromtheSTKVND  to  Di  lwkh  and  theCKYST.\L 
Palace.  At  a  luncheon  given  last  week  by  the  exhibitors  in  the  Oil 
Section  of  the  War  Exhibition.  Mr.  H.  J.  Buckland,  general  manager  of 
the  Crj'stal  Palace,  said  that  the  plans  wore  advanced,  and  the  Bill 
would,  he  hoped,  receive  the  Royal  assent  in  May  or  June  next.  Eleven 
millions  of  money  would  be  required,  but  toven  millions  had  already 
boon  ensured.  Once  tlie  Crystal  Palace  was  brought  within  10  minutes" 
journey  of  the  Bank,  it  would  be  of  great  use  as  an  exliibition  centre. 

The  financial  position  of  the  Ltverpool  Corporation  tramways  de- 
I)artmont  is,  notwithstanding  the  inoivased  fares,  in  a  very  misatisfac- 
tory  position.  There  is  now  a  deficit  of  £3,694,  compared  with  a  profit 
of  £63,000  at  the  cori-esponding  period  last  year,  and  this  without  making 
])ro vision  for  dopivciation  or  reserve,  which  would  require  approximately 
another  £140,000.  The  new  claim  for  an  increase  in  wages  of  the 
workers  will  inci-easo  the  estimated  deficit. 

The  tramways  department  proposes  to  introduce  a  new  type  of  tram- 
car,  embodying  various  improvements.  On  the  windows  of  the  lower 
deck  on  each  side  thei-o  ai-e  illummated  signs  in  large  letters  indicating 
the  desrination  of  the  car,  with  an  equally  large  plate  in  front  and  rear. 
The  platforms  have  been  considerably  enlarged,  with  a  single  staircase 
instead  of  the  two  in  use  in  many  of  the  present  cars.  Instead  of  the 
wooden  guard  outside  the  wheels  wire  netting  has  been  placed. 
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Institution  Notes. 

The  first  meeting  of  the  Graduate  section  of  the  North  Coast  Institu- 
tion OF  Engineers  and  Shipbuilders  which  has  been  held  since  1916 
took  place  on  Nov.  6.  We  are  glad  to  learn  that  the  section  is  in  a 
flourishing  condition. 

The  Institute  of  Costs  and  Works  Accountants  has  made  arrange- 
ments to  hold  the  Institute  examination  on  Dec.  6  and  7,  in  London, 
Manchester,  Birmingham,  Glasgow  and  Sheffield.  Forms  of  appli- 
cation and  further  particulars  may  be  obtained  from  the  Secretary,  38 
Grosvenor-gardens,  Victoria,  S.W.I. 

At  last  week's  meeting  of  the  Cardiff  and  South  Wales  Wireless 
Society,  Mr.  W.  A.  Andrews,  B.Sc,  gave  an  interestig  lecture  and 
demonstration  of  the  two- valve  receiver  and  direction  finder  manufac- 
tured by  the  British  Thomson-Houston  Company,  and  this  was  followed 
by  a  lecture  by  Mr.  E.  A.  Rudge,  B.Sc,  A.I.C,  on  "  Some  metals  and  their 
electrical  properties."  Mr.  W.  G.  J.  Howe  has  been  elected  secretary 
in  place  of  Mr.  G.  C.  Hughes,  who  resigned. 

The  Diesel  Engine  Users'  Association  has  issued  in  pamphlet 
form  a  summary  of  the  information  and  recommendations  in  regard  to 
the  life  of  connecting-rod  bolts  of  Diesel  and  Semi-Diesel  engines,  and 
their  treatment.  The  subject  was  discussed  at  several  meetings  of 
the  Association,  and  it  was  thought  that  the  summary  of  the  principal 
points  elicited  in  the  course  of  the  discussions  should  be  useful,  not 
only  to  members  of  this  Association,  but  to  other  engineers  interested 
in  the  care  of  reciprocating  engines. 

Among  this  year's  awards  of  the  President  and  Council  of  the  Royal 
Society  are  the  following  :  A  Royal  Medal  to  Prof.  G.  H.  Hardy,  F.R.S., 
for  his  researches  in  pure  mathematics,  particularly  in  the  analytic  theory 
of  numbers  and  allied  subjects.  The  Rumford  Medal  to  Lord  Rayleigh, 
F.R.S.,  for  researches  into  the  properties  of  gases  at  high  vacua  ;  the 
Davy  Medal  to  Mr.  C.  T.  Heycock,  F.R.S.,  for  his  work  in  physical  chem- 
istry and  more  especially  on  the  composition  and  constitution  of  alloys; 
and  the  Hughes  Medal  to  Prof.  0.  W.  Richardson,  F.R.S.,  for  his  work  in 
experimental  physics  and  especially  thermionics. 

The  Cecil  medal  and  prize  of  £10  awarded  each  year  by  the  Dorset 
Natural  History  and  Antiquarian  Field  Club  will  in  1921  be  given 
for  the  best  Paper  on  the  "  Use  of  Electricity  in  Reconstruction  after 
the  War  and  its  Practical  Generation."  The  competition  is  open  to 
anyone  between  the  ages  of  17  and  35  on  May  1,  1921,  who  was  either 
bom  in  Dorset  or  resided  in  the  county  for  not  less  than  one  year  between 
May  1,  1919,  and  May  1,  1921.  The  last  date  on  which  Papers  can  be 
received  is  March  1,  1921,  and  further  particulars  can  be  obtained  from 
Mr.  H.  Pouncy,  Midland  Bank  Chambers,  Dorchester. 

In  addition  to  awards  already  announced  for  Papers  read  at  meetings, 
the  Council  of  the  Institution  of  Civil  Engineers  have  made  the 
following  awards  for  Papers  published  without  discussion  in  the  "  Pro- 
ceedings "  of  Session  1917-18,  the  issue  of  which  has  been  delayed  by 
conditions  due  to  the  war :  A  Telford  gold  medal  to  Mr.  P.  L.  Pratley, 
M.Eng.  (Montreal) ;  a  Crampton  prize  to  Mr.  G.  M.  Clark,  M.A.  (Johan- 
nesburg) ;  Telford  premiums  to  Mr.  J.  L.  Calvard  (Hull),  and  Mr.  S.  S.  D. 
Robertson,  B.Sc.  (Hawthorn,  Australia).  A  Paper  by  Mr.  G.  H.  Duggan 
(Montreal)  was  also  found  to  merit  the  award  of  a  Telford  gold  medal, 
but  the  author,  being  a  member  of  the  Council  of  the  Institution,  is 
ineligible  to  receive  a  medal. 

At  the  annual  meeting  of  the  National  Union  of  Scientific  Workers 
on  Saturday,  Prof.  L.  Bairstow  was  elected  Preisdent  for  the  ensuing 
year.  In  the  course  of  his  presidential  address,  the  retiring  president 
(Dr.  W.  Evans)  expressed  regret  that  the  scientific  and  technical  faculties 
of  our  Universities  played  only  a  subordinate  part  in  the  scheme  prepared 
by  the  Department  of  Scientific  and  Industrial  Research  for  the  pro- 
motion of  research  work.  Ho  thought  a  teaching  staff  engaged  in 
research  work  were  in  a  more  favourable  position  to  discover  and  de- 
velop new  processes  and  methods  than  those  in  the  laboratories  of  research 
associations,  or  even  Government  institutions. 

At  the  last  meeting  of  the  Birmingham  &  District  Electric  Club, 
a  pai)cr  was  read  by  Mr.  H.  C.  Young,  A.M^.E.K.  (member),  upon 
"Some  Aspects  of  Modern  Works  Management."  The  Paper  was  very 
exhaustive,  and  dealt  with  the  effects  of  T)hysical  conditions  upon 
labour  efficiency.  The  lecturer  sliowed  many  graphic  records  of  the 
effects  of  hours  of  work,  fatigue,  temperature,  ventilation,  lighting,  &c. 
Mr.  Young  laid  great  stress  upon  the  importance  of  careful  selection  of 
works  staffs,  foremen  and  charge  hands,  and  showed  by  records  that 
the  ])ersonnel  of  a  works  staff  had  a  definite  bearing  upon  labour  efficiency 
and  upon  tliat  bugbear  of  all  cinplaycrs,  "  labour  turnover."  Emphasis 
was  also  laid  u])on  tiie  fact  that  under  the  new  conditions  of  industry 
class  distinctions  tended  to  ditJappcar,  both  the  commercial  and  works 
staff  and  the  workpco[>le  all  came  from  the  same  social  '"lass. 

A  joint  meeting  of  tlie  Fakaday  Society  and  the  Sheffield  section 
of  the  Institute  of  Metals  will  bo  held  to-day  at  tiie  Manpin  Hall 
of  the  Department  of  Api)licd  Science  of  the  Universitv  of  Shctlicld  at 
;{  p.m.  and  7.30  p.m.,  Sir  l^)bo^t  Hadficld,  Bart.,  F.R.S.,  and  Prof. 
<J.  H.  Descli.  D.Sc,  ])rcsi(ling.  Anioiig  the  Papers  to  be  read  are  "  Elec- 
troplating for  the  Prevention  of  Corro.sion,"  by  Dr.  L.  Altchison  ;  "The 
Use  of  Colloids  in  Electrodcposition  of  Metals"  by  Mr.  W.  E.  Huglu>s ; 
and  "  The  Electrodcposition  of  Cobalt,"  by  Mr.  B.  Carr.  "  Electro 
Silver  Plating  Mid  Its  Technical  Development,"  by  Mr.  W.  R.  Barclay; 
"The  Chemical  Comi)osition  of  Old  Silver  Plating  Solutions,  with 
Observations  on  tiieir  Working  Pro)icrtics."  by  Mr.  (i.  B.  Brook  and  Air. 
W.  L.  Holmes;  "A  New  Maximum  Currci  t  Density  in  (\nnmcr(Mal 
Silver  Plating,"  by  Mr.  F.  Mason  ;  and  "'  Tlie  (^ysfalline  Structure  of 
Eleotrodcposited  S'lver,"  by  Mr.  G.  B.  Hrook. 


Imperial  and  Foreign  Notes. 

Scottsdale  (Tasmania)  Council  propose  to  adopt  public  electric 
lighting. 

Ballarat  (Victoria)  Council  wish  the  scheme  for  supplying  electrical 
energy  generated  from  the  Morwell  brown  coal  to  be  extended  to 
BaUarat. 

Messrs.  Christie  &  Gardiner  have  presented  a  report  to  Mount 
Barker  (South  Australia)  Council  on  the  proposal  to  erect  electricity 
works  in  the  district. 

Mittagong  (N.S.W.)  CouncU  recently  received  an  offer  from  the 
N.S.W.  Works  Dept.  to  supply  current  from  their  Port  Kemble  power 
house  for  public  and  private  lighting. 

Mr.  F.  A.  McCarty  has  reported  in  favour  of  the  construction  of 
electric  tramways  in  Toowoomba,.  The  cost  of  construction  is  estimated 
at  £143,752,  with  £32,500  for  power  station  for  traction  only. 

Melbourne  (Victoria)  Council  recently  urged  the  Premier  (Mr- 
Lawson)  to  allow  coal  from  the  state  colliery  at  Wontbaggi  to  be  supplied 
to  the  city,  as  the  electricity  department  was  only  receiving  each  week 
sufficient  for  two  days'  requirements. 

Mr.  W.  Stone,  formerly  chief  electrical  engineer  to  the  Victorian 
Railway  Commission,  and  Mr.  0.  W.  Brain,  chief  electrical  engineer 
of  the  N.S.W.  Railways  Dept.,  have  been  appointed  members  of 
the  valuation  board  which  will  advise  in  connection  with  the  transfer 
of  the  Brisbane  Tramways  to  the  State  Government. 

At  the  recent  meeting  of  the  Nundydroog  Company,  Ltd.,  Mr.  Edgar 
Taylor  stated  that  about  £170,000  would  be  required  for  reconstruction 
pui-poses  and  additional  machinery.  The  mine  had  a  length  of  nearly 
6,000  ft.  ;  three  permanent  circular  shafts  would  be  sunk  below  the 
4,000  ft.  level  and  these  must  be  provided  with  electric  winding  engines. 
Electric  hoists  and  electric  pumping  plant  were  also  required. 
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It  is  proposed  to  form  an  association  of  British  engineers  in 
Argentine.  Particulars  are  obtainable  from  Mr.  A.  C.  Kelly,  Ferro 
Carril,  Buenos  Ayres — Pacific,  Calle  Florida,  783,  Buenos  Ayres. 

In  connection  with  the  proposal  to  supply  hydro-electric  power  from 
Norway  to  Denmark,  via  Sweden,  it  is  intended  to  lay  a  high  tension 
cable  from  Gothenburg  to  Frederikshaven,  North  Jutland,  a  distance 
of  over  60  miles. 

According  to  the  "  Manchester  Guardian  Commercial,"  the  Norte 
Railway  Company  has  decided  to  adopt  electric  traction  on  the 
section  from  Barcelona  to  Tabbasa.  The  work  will  be  put  in  hand 
at  the  beginning  of  next  year  and  will  be  terminated  in  1923.  The 
electrification  of  the  line  as  far  as  Saragossa  is  under  consideration. 

A  group  of  industrialists  in  the  Department  of  Concepcion  (Pro\^nce 
of  San  Juan,  Argentine)  are  endeavouring  to  form  a  company  with  a 
capital  of  8300,000  m/n.  to  establish  electricity  supply  works.  It  is 
proposed  to  utilise  a  waterfall  on  the  La  Playa  canal  for  the  generation 
of  electrical  energj'. 

According  to  "  Elektrizitat,"  a  German  engineer  named  Bauschleicher, 
has  succeeded  in  manufacturing  by  a  simple  process  artificial  coal 
from  peat  ;  it  can  be  manufactured  from  peat  in  a  wet  state,  taken 
direct  from  the  cutting.  The  new  fuel  is  called  "  gasol-coal,"  has  a 
heating  capacity  of  7,500  units,  bums  with  a  bright  flame,  and  is  made 
for  use  with  wood  or  other  fuel. 

The  waterfalls  of  St.  Jean,  near  Stechovice,  are  now  being  developed 
for  hydro-electric  purposes,  A  dam,  19  metres  high,  is  being  built 
and  this  will  enclose  an  area  171  metres  long,  llj^  metres  wide  and 
19  metres  deep.  The  power  thus  made  available  will  be  used  for  supply- 
ing Prague  with  electrical  energy,  and  it  is  intended  as  a  beginning  to 
install  four  turbines  each  with  a  capacity  of  5,000  h.p. 

The  Swedish  Railway  Department  have  jrepared  a  scheme  for  the 
conversion  of  the  Stockholm-Gothenburg  railway  to  elkctbic 
traction.  According  to  the  Commercial  Secretary  to  H.M.  Legation, 
it  is  to  obtain  electric  energy  at  various  points  along  the  line  from  the 
works  at  Trollhattan  and  Motala  river.  Single-phase  current  at 
100,000  volts  will  be  transmitted  to  the  various  points  and  then 
transformed.  An  extension  will  be  made  to  the  works  at  Motala  and 
also  a  line  erected  from  Lagmansholm  to  Trollhattan.  Step-dowai 
transformer  stations,  for  transforming  to  16,0CX1  volts,  will  be 
constructed  at  10  points  along  the  line.  The  Telegraph  Department 
have  decided  to  do  away  with  the  greater  portion  of  the  telephone  wires 
which  run  alongside  the  railway  lines,  and  propose  to  substitute  cables. 

Obituary. 

Wo  regret  to  record  the  death,  on  the  11th  inst..  at  6.  Grosvenor- 
crescent,  S.W.,  of  Beatrice  Katherine,  wife  of  Sir  John  Denison- 
IVnder,  G.B.E.,  K.C.M.G.,  Chairman  and  Managing  Director  of  the 
Kastcm  and  .Associated  Telegraph  Companies. 

We  also  regret  to  record  tiie  death  in  his  82nd  year  of  Mr.  Wilsox 
Hartnell.  tiie  well-known  electrical  engineer  of  Leeds.  Mr.  Hartnell, 
was  trained  as  a  mechanical  engineer,  but,  in  the  early  dajs  of  electric 
lighting,  he  carried  out  many  country'  house  installations.  He  took 
out  jiatcnts  for  steam  engine  automatic  expansion  gear  and  for  electric 
governors.  Mr.  Hartnell.  who  was  a  member  of  the  Institution  of 
Mechanical  Engineers,  was  one  of  the  oldest  members  of  his  profession 
in  the  West  Riding,  and  was  well  known  a*  head  of  the  firm  of  Wilson 
Hartnell  I'v:  ("mnpany  (Ltd.),  manufacturers  of  elccuical  plant.  Not- 
withstanding his  great  age.  he  maintained  an  active  interest  in  business 
niattei-s  until  his  death.  at 
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Miscellaneoas. 

Two  electrical  cranes  are  being  erected  by  the  Harbour  Commissioners 
on  the  Albert  Quay,  Belfast,  and  two  other  electric  cranes  are  to  be 
ordered. 

Mr.  Illingworth,  Postmaster-General,  announced  last  week  that  up 
to  Sept.  30,  168,000  applications  fob  telepiionk  installations  had 
been  received  since  the  Armistice.  Of  that  total,  126,500  installations 
had  been  completed,  7,000  were  in  course  of  construction,  and  34,500 
remained  to  be  dealt  with. 

The  new  White  Star-Dominion  Liner  "  Pittsburgh,"  which  was 
launched  from  Harland  &  Wolff's  North  Yard,  Belfast,  on  the  11th  inst. 
is  a  finely  modelled  passenger  vessel  of  about  16,600  tons.  In  addition 
to  the  main  electric  generators,  which  arc  turbo  driven,  there  are  Diesel- 
driven  sets  for  operating  the  watertight  doors  and  wireless,  and  also  the 
light  throughout  the  vessel.  A  special  feature  of  the  electrical  installa- 
tion is  that  the  steering  gear  and  winches  are  electrically  operated. 

It  is  announced  that  all  officers  required  for  duty  with  the  Royal 
Corps  of  Signals  (T.F.)  will  be  commissioned  direct  into  the  Corps. 
Candidates  should  have  had  an  electrical  training.  Officers  who  now 
hold  commissions  in  the  Signal  Service,  R.E.,  T.F.,  or  who,  holding 
commissions  in  other  branches  of  the  Territorial  force,  have  been 
seconded  or  attached  for  duty  to  the  Signal  Service,  R.E.,  during  the 
war,  will  have  the  option  of  transferring  in  their  substantive  rank  to 
the  Royal  Corps  of  Signals,  provided  vacancies  exist. 

With  the  approach  of  Christmas  comes  the  publication  of  "  Winter's 
Pie  "  to  add  to  the  humours  of  the  festive  season.  The  forthcoming 
issue  of  this  periodical  will  contain  many  new  features.  The  whole  of 
the  32  pages  of  pictures  will  be  presented  in  four  colours,  thereby  giving 
great  aim  of  variety  to  the  publication.  The  Uterary  matter  wrU  be  up 
to  its  usual  high  standard,  and  we  have  no  doubt  that  the  sales  will 
appreciably  assist  the  institution  for  which  Mrs.  Hugh  Spottiswoode 
works  so  hard  and  so  successfully. 

At  the  last  meeting  of  Edinburgh  Corporation  great  interest  was 
aroused  by  the  visit  of  Alex.  Graham  Bell,  whose  work  in  cormection 
with  the  development  of  the  telephone  is  familiar  to  our  readers.  The 
Lord  Provost  reminded  the  Council  that  Mr.  Bell  was  bom  in  Edinburgh, 
and  received  his  education  at  the  Royal  High  School  and  Edinburgh 
University.  In  response  to  the  welcome  accorded  him,  Mr.  Bell  recalled 
some  of  his  memories  of  Edinburgh.  He  said  that  after  having  spent 
the  major  portion  of  his  life  in  the  United  States,  and  he  had  been  an 
American  citizen  for  over  50  years,  he  had  decided  to  pay  a  farewell 
visit  to  his  native  city. 

Coinciding  with  the  two  minutes'  silence  on  the  anniversary  of 
Armistice  Day,  A  memorial  was  unveiled  to  the  employees  of  Laurence, 
Scott  &  Company,  Ltd.,  Norwich,  who  lost  their  lives  in  the  war.  The 
memorial  consisted  of  a  massive  clock,  with  a  brass  tablet  bearing  the 
names  of  the  fallen.  Mr.  R.  Laurence,  Chairman  of  the  Company 
in  a  brief  address,  recalled  that  out  of  a  total  of  487  employees  who 
joined  the  colours  33  lost  their  lives.  No  less  than  76  ex-service  men  were 
now  employed  by  the  Company. 

On  the  same  day  a  bronze  memorial  tablet  in  honour  of  the  89  men 
from  the  Siemens  Works  ok  the  English  Electric  Company  at 
Stafford,  who  fell  in  the  Great  War,  was  dedicated  by  the  Bishop  of  Lich- 
field. 

Business  Items,  &c. 

Mr.  A.  Hugh  Seabrook,  M.I.E.E.,  has  started  in  practice  as  a  con- 
sulting engineer  at  11,  Queen  Victoria-street,  London,  E.C.  4.  Mr. 
Seabrook  will  specialise  in  fuel  economy  in  connection  with  heating  and 
power  plant,  &c. 

The  Enterprise  Manufacturing  Company,  Ltd.,  have  removed  their 
Glasgow  offices  to  more  convenient  premises  at  47,  Oswald-street. 
Telephone  No.  :  Central  2,526  ;  telegraphic  address  :  "  Unopposed, 
Glasgow." 

Mr.'E.  L.  Eastgate,  A.M.I.E.E.,  engineer  at  the  Melbourne  branch  of 
the  British  General  Electric  Co.,  has  been  appointed  manager  of  the 
company's  business  in  New  Zealand,  in  succession  to  Mr.  J.  H.  Rvder 
A.M.I.E.E.  ^ 

The  Department  of  Overseas  Trade  has  received  an  application  from 
a  firm  in  Winnipeg  to  be  placed  in  touch  with  United  Kingdom  manu- 
facturers of  time  switches  for  operating  electrical  signs  and  would  like 
to  receive  quotations,  by  cable  (if  possible),  for  30  for  30  amp.  250  volts 
and  50  for  60  amp.  250  volts.  Manufacturers  interested  may  obtain 
the  name  and  address  of  the  firm  from  35,  Old  Queen-street,  S.W.  1. 

We  are  informed  by  the  Ampowcr  Company,  Earl-street,  Westminster, 
S.W.  1,  that  their  business  has  been  estabhshed  and  is  entirely  controlled 
and  worked  on  co-operative  lines  by  ex-service  officers  and  men.  The 
work  undertaken  by  this  Company  is  the  installation  and  repair  of 
electrical  apparatus  for  domestic  purposes  and  for  motor  cars  and  they 
guarantee  prompt  and  good  workmanship  at  strictly  competitive  prices. 

We  understand  that  Mr.  H.  J.  Read,  M.I.E.E.,  who  severed  his  con- 
nection with  Messrs.  Edmundsons'  Electricity  Corporation  in  March  last, 
after  a  service  of  over  30  years,  has  joined  forces  with  Mr.  H.  J.  Butcher, 
A.M.LE.E.,  and  Mr.  W.  J.  Bransom,  A.M.I.E.E.,  both  of  whom  were  on 
the  staff  of  Messrs.  Edmundsons  for  30  and  20  years  respectively,  and 
with  Mr.  D.  Dunham,  B.Sc,  recentlv  in  the  service  of  the  British  Thom- 
son-Houston Company.  Under  thc"title  of  Read  &  Partners,  Ltd.,  they 
arc  specialising  in  electrical  installations  for  country  houses,  farms, 
works,  &c.  They  have  now  established  their  permanent  address  at  53, 
Victoria-street.  Westmmster,  S.W.  1.  Telephone  :  Victoria  8,084.  Mr. 
Jas.  Gamett,  who  was  for  over  30  years  with  Messrs.  Edmundsons,  has 
also  joined  the  staff  of  the  new  firm. 


Tenders  Invited. 

Grimsby  Corporation  invite  tenders  by  Nov.  20  for  Bub-station  and 
traction  converting  plant.  Specifications  from  the  Borough  Electrical 
Engineer. 

Plymouth  Corporation  invite  tenders  for  h.t.  and  e.h.t.  switchgear 
and  oil-cooIcd  transformers.  Specifications  from  and  tenders  to  the 
Borough  Electrical  Engineer  by  Nov.  30. 

The  Cheshire  Lines  Comjottee  require  tenders  by  Nov.  26  for  12 
months'  supply  of  stores,  including  telegraph  materials,  carbons,  signal 
wire,  &>       Specifications  from  the  Stores  Superintendent,  Warrington. 

Halifax  Housing  Committee  invite  tenders  for  wiring  366  houses  at 
Holmfields  and  Boothtown.  Particulars  from  the  Borough  Engineer, 
and  tenders  to  the  Town  Clerk  by  Nov.  27. 

The  Sligo,  Leitrim  and  Northern  Counties  Railway  Compact 
require  tenders  by  Dec.  1  for  12  months'  supply  of  telegraph  materials, 
castings,  oils,  &c.     Forms  of  tender  from  the  Secretary,  Enniskillen. 

Plymouth  Corporation  want  tenders  by  Nov.  30  for  h.t.  and  e.h.t. 
switchgear  and  oil-cooled  transformers.  Specifications,  &c.,  from  the 
Borough  Electrical  Engineer. 

Darlington  Corporation  require  tenders  by  Nov.  22  for  wiring 
238  houses  for  electric  lighting.  Specifications  from  the  Borough 
Surveyor. 

The  Great  North  of  Scotland  Railway  Company  require  tenders 
by  Dec.  9  for  six  (or  12)  month's  supply  of  stores,  including  telegraph 
material,  castings,  oils,  &c.  Forms  of  tender  from  the  Stores  Superinten- 
dent, 80,  Guild-street,  Aberdeen. 

The  date  for  the  receipt  by  the  Crown  Agents  for  the  Colonies,  on  behali 
of  the  Government  of  the  Uganda  Protectorate  for  a  concession  of  a 
portion  of  the  Ripon  Falls  of  the  Nile  for  the  generation  of  electric 
power  has  been  extended  from  Dec.  20  to  Feb.  19. 

Leeds  City  Council  invite  tenders  tor  the  supply  and  erection  of  three- 
phase  switchgear  for  their  generating  station.  Specifications  from  the 
manager  of  the  Electricity  Department,  Mr.  C.  Nelson  Hefford.  Tenders 
to  the  Town  Qerk,  26,  Gt.  George-street,  Leeds,  by  December  13. 

The  Tyne  Improvement  Commission  require  tenders  by  Nov.  25 
for  three  (or  six)  months'  supply  of  stores,  including  incandescent  lamps, 
arc  lamp  carbons,  rubber  and  asbestos  goods,  castings,  &c.  Forms 
and  tender  from  the  Manager  a,nd  Secretary,  Bewick-street,  Newcastle- 
on-TjTie. 

The  Directors  of  the  North-E astern  Railway  invite  tenders  for 
six  or  12  months'  supply  of  telegraph  stores,  apparatus,  wire  and  line 
stores,  electric  wires  and  cables,  electric  lighting,  sundry  fittings,  metals, 
castings,  &c.  Forms  of  tender  from  the  Telegraph  Superintendent, 
York,  and  tenders  to  the  Secretary,  by  Nov.  25. 

Canterbury  Corporation  invite  tenders  for  extra-high-pressure  three- 
phase  and  medium-pressure  d.c.  switchgear,  and  cable  connections  to 
the  same.  Specifications  and  forms  of  tender  from  Messrs.  May  & 
Hawes,  36,  Victoria-street,  Westminster,  S.W.  Tenders  to  the  Town 
Clerk,  Mr.  Henry  Fielding,  by  4  p.m.  Dec.  6. 

Tenders  have  been  invited  for  the  conversion  of  the  first  zone  of  the 
Chilean  State  Railways  (from  Valparaiso  to  Santiago)  to  electric 
traction.  The  offers,  which  are  of  two  classes,  will  be  opened  on  March 
31,  1921.  The  first  class  is  from  those  proposing  to  furnish  the  electric 
power,  and  the  second  the  rolling-stock  and  equipment. 

The  City  Electric  Light  Company,  Brisbane,  want  tenders  (by 
Jan.  20)  for  a  10,000  kw.  t-irbo-altemator  (contract  74),  and  Dunkdin 
(N.Z.)  Council  require  tenders  by  June  21  for  a  3,000  kw.  generator, 
impulse  water-wheel,  four  2,000  kw.  transformers,  and  steel  pipe  line. 
Specification  can  be  seen  at  the  Dept.  of  Overseas  Trade,  35,  Old  Queen - 
street,  Westminster,  S.W.   1. 

The  Deputy  Postmaster-General,  Melbourne,  requires  tenders  by 
Jan.  4  for  the  supply  of  switchboards  (schedule  1653)  and  the  Deputy 
Postmaster-General,  Brisbane,  will  receive  tenders  until  Jan.  19  for 
the  supply  of  testing  and  telegraph  instruments  (schedule  517)  for  the 
Australian  Commonwealth  Postmaster-Generars  Depts.  Specifica- 
tion can  be  seen  at  the  Department  of  O^^-rseas  Trade,  35,  Old  Queen - 
street,  S.W.I. 

The  directors  of  the  Great  Western  Railway  Company  require 
tenders  for  the  supply  of  various  stores,  including  telegraph  instruments 
and  apparatus,  electric  wires  and  cables,  telegraph  ironwork  and  tools, 
metals,  rivets,  bolts  and  nuts,  &c.  Samples  and  patterns  may  be  scon 
up  to  5  p.m.  Nov.  19.  and  specifications  and  forms  of  tender  from  the 
Stores  Superintendent,  Swindon.  Tenders,  addressed  to  the  Secretary. 
Mr.  A.  E.  Bolter,  Paddington  Station,  London,  W.,  by  Nov.  22. 

H.M.  Minister  at  Montevideo  (Sir  C.  Mallet,  C.M.G.)  reports  that  the 
Management  of  the  I'sinas  Elect ricas  de  Montevideo  is  inviting  tenders 
by  11  a.m.  Jan.  14,  1921,  for  the  construction,  delivery  and  erection  of 
a  10,000  kw.  generating  plant  (steam  turbine  directly  coupled  to  a 
3-phase  alternator  and  exciting  dynamo,  with  accessories,  including 
steam  supplj"  pipes,  &c.),  and  a  surface  condensing  plant  with  air  and 
hot  water  pumps.  The  turbine  is  to  be  fed  with  steam  at  a  maximum 
pressure  of  12i  atmospheres  and  a  maximum  temperature  of  325'C. 
at  the  stop  valve.  The  alternator  is  for  a  voltage  of  from  6,000  to 
6,000(50  periods),  the  power  factor  beingO'S.  Payment  of  20  per  cent, 
of  the  valu?  c.i.f.  Montevideo  on  signing  the  contract,  50  percent,  against 
receipt  of  shipping  documents,  and  balance  in  two  equal  instalments. 
The  conditions  and  specification  (Spanish)  may  be  consulted  on  applica- 
tion to  Mr.  Holloway,  Dept.  of  Overseas  Trade,  up  to  Dec.  4,  after  which 
date  it  may  be  borrowed  by  United  Kingdom  firms. 
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Personal  and  Appointments. 

The  Rt.  Hon.  Lord  Sj^denham  of  Combe  has  been  elected  President 
of  the  British  Empire  Producers'  Organisation. 

Mr.  R.  H.  Stevens,  B.Sc,  vice-principal  of  Bury  Municipal  Technical 
School,  has  been  appointed  Director  of  Education  at  Canterburv. 

Vice-Admiral  Sir  Frederick  C.  T.  Tudor,  K.C.M.G.,  C.B.,  has  taken 
up  his  duties  as  President  of  the  Royal  Naval  College,  in  succession  to 
Vice-Admiral  Sir  William  C.  Pakenham.  K.C.B. 

M.  C.  E.  Guillaume,  Director  of  the  International  Weights  and  Meas- 
ures office,  at  Breteuil,  has  been  awarded  the  Nobel  Physics  Prize  for 
his  treatise  on  "  The  anomalies  of  nickel  steel  alloys." 

Mr.  F.  J.  Harlow,  head  of  the  mathematics  and  physics  department 
of  the  Sir  John  Cass  Technical  Institute,  has  been  appointed  principal 
of  the  Blackburn  Municipal  Technical  College. 

Mr.  Robert  Geo.  Rawkins,  the  new  Mayor  of  Windsor,  is  secretary 
and  manager  of  the  Notting  Hill  Electric  Lighting  Company,  and  secre- 
tary of  the  Slough  and  Datchet  Electric  Supply  Company. 

Mr.  J.  Thompson,  the  new  Mayor  of  Wolverhampton,  is  the  head  of 
an  impoitant  local  firm  of  boiler  makers,  and  has  been  for  some  time 
chairman  of  the  Wolverhampton  Electricity  Committee. 

The  new  Mayor  of  Stafford  (Mr.  R.  E.  Meade)  was  formerly  chief  of 
the  Corporation  electricity  department  in  that  town,  and  is  now  in 
business  as  a  motor  engineer,  being  head  of  the  Gaol  Square  Motor 
Company. 

Mr.  S.  W.  Gladwell,  secretary  of  the  Iron  Trade  Employers'  Associa- 
tion, has  been  elected  president,  and  Mr.  A.  F.  Harrison  (secretary' 
of  the  City  of  London  Electric  Lighting  Company)  treasurer  of  the 
Chartered  Institute  of  Secretaries. 

Mr.  J.  J.  Walklate,  who  is  well  known  in  electrical  and  engineering 
circles  in  this  country,  has  been  appointed  Acting  Town  Clerk  of 
Auckland,  New  Zealand.  Mr.  Walklate,  who  was  associated  with  the 
construction  of  the  lines  of  the  Kidderminster  and  Stourport,  South 
Staffordshire  &  Potteries  Electric  Traction  Companies,  went  out  to 
New  Zealand  some  years  ago  to  take  over  the  general  management  of 
the  Auckland  Electric  Tramways,  Ltd.,  whose  undertaking  was  recently 
acquired  by  the  City  of  Auckland  Corporation.  Mr.  Walklate's  duties 
will  embrace,  in  addition  to  that  of  Town  Clerk,  the  general  direction  and 
supervision  of  the  affairs  and  business  of  the  Corporation,  with  a  general 
authority  over  the  heads  of  departments  subject  to  the  Council's  general 
or  si)ecial  direction.  Apparently  the  Council's  idea  is  a  chief  executive 
officer  in  municipal  administration. 

Catalogues,  Price  Lists,  &c. 

An  artistic  showcard,  which  is  neatly  printed  in  colours,  has  been 
issued  by  the  Carron  Company  and  shows  at  a  glance  the  advantage  of 
using  Carron  electric  fires.  It  forms  a  striking  and  efficient  advertise- 
ment of  the  Company's  products. 

A  pamphlet  has  been  issued  by  the  British  Insulated  &  Helsby 
Cables,  Ltd.,  of  Prescot,  Lanes.,  on  aluminium  wire,  strip  and  sheet 
for  electrical  purposes.  It  gives  the  principal  physical  and  mechanical 
properties  of  aluminium  and  also  tables  ^f  aluminium  conductors  and 
of  weights  and  breaking  stresses  of  bare  h.d.  copper  and  their  equivalent 
sizes  of  aluminium  wire  and  strands  for  aerial  lines  as  used  bythe  company. 

Messrs.  J.  H.  Sankey  &  Son,  Ltd.,  74,  Cheapside,  London,  E.G.,  fire- 
brick manufacturers,  &c.,  have  issued  a  useful  table  giving  melting, 
boiling  anb  freezing  points  for  various  metals,  fireclay  bricks  and 
refrac^tories,  glass,  &c.  The  figures  have  been  carefully  compiled,  and 
will  bo  found  to  be  sufficiently  approximate  for  practical  purposes. 
Copies  of  the  sheet,  mounted  on  a  card  for  hanging  on  the  wall,  will  be 
supplied  by  the  firm  to  those  interested. 

A  neat  booklet  issued  by  the  Galvanising  Equipment  Company, 
Ltd.,  29a,  Portpool-lane,  London,  E.C.I,  gives  some  of  the  practical 
results  of  rust-proofing  by  the  Calico  process.  This  process  does  not 
give  a  plain  zinc  deposit,  it  covers  the  metal  witli  an  alloy  which  has  a 
tar  greater  resistance  to  corrosion  and  forms  an  absolutely  contiguous 
coating.  The  surface  of  the  material  or  goods  so  coated  is  always  clean 
and  conforms  to  the  base  to  which  it  is  applied.  It  is  used  for  treating 
nails,  bolts  and  screws,  chains,  electrical  conduit,  ornamental  ironwork, 
c\:c.  Some  excellent  illustrations  of  the  treated  materials  are  qiven  in 
tlie  booklet.  ^ 

Bankruptcies  and  Liquidations. 

Claims  against  Johnson  .Tagger,  Iradinc  as  J.  Jau"er  &  ("o  electrical 
engineer  and  cuit  imtor.  28,  Northgate,  Halifax,  are'to  be  .sent  by  Nov.  24 
to  Mr.  A.  Gray,  !),  Fountain-street,  Halifax. 

,,.'^''il\  ^/'''^  mi^'-^'um  of  creditors  of  W.  H.  S.  Ward,  electrical  en-Mueer, 
.>().  High-street,  Acton,  will  be  Ju-ld  on  Nov.  1%  al  14.  Bedford. row, 
London.  U.(  I,  n_ti(l  the  public  exam,  on  Dee.  ",  at  the  Court  Hou.-^e, 
Half  Acre,   Hirntfoid. 

A  meeting  of  the  creditors  of  Messrs.  Foot(>  &  I\Iilne,  Ltd,  (in  volun- 
tary liquidation),  Nvill  bo  hold  at  Anderton's  Hotel.  Fieet-stiwt.  London. 
KC.  at.  noon,  on  the  24th  inst.  Creditors  must  send  particular  of  th.Mr 
<lamis  by  Nov.  20  to  the  liquidator  (Mr.  R.  J.  Wanl).  10,  Serjeants'  Inn. 
I'ieot-.strcet,  E.C.  4. 

The  Kr.ErTuo-CiiEMTrAL  DKVKr.orMKNTs.  Ltd..  is  being  wound  up 
voluiilarily for  reconsi  ruction  I'uri.oses.  and  the  ii(|uidalor.  Mr.  K.  A.  Ash- 
croft  (.;,,  London-wail.  London.  K.C..  has  l)cen  authorised  to  carry  into 
otTeet  an  agreement  made  between  \vn  and  the  comnanv  and  the  Mag- 
nesium Metal  (  ompany.  Ltd..  the  Magnesium  Chloride  Company,  Ltd  , 
ind  the  i\\agnesniin  Company.  Ltd.  ^      -' 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 


The  following  abstract  from  some  of  the  specifications  reuntly  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

icionoiv»  c-i    .•  1918  Specifications. 

151,293  Marconi.    Electric  accumulators.    (5'4;17) 

}f!'??^  J.^'^^°^-o  L''^"^'^'ssion  of  single-phase  currents  over  polyphase  mains.  (21/6/19.) 
151,617  George  &  Herbert.     Electric  resistances.     (16  4  17) 
151,658  Medina.     Electrical  torpedo  nets.     (6,3, 18.)      '    ' 

,^„„„„^  .  ,        1919  Specifications. 

li^'liP.  ^°'^°-    ^^^^'^J^^^^  ^°^  electric  step-by-step  signalling  systems.     (3/7/18.) 

133,024  Shea.     Tools  for  electric  riveting  and  spot  welding.     (24, 9,'  18  ) 

133,290  PiQUEREZ.     Electric  boiler.     (4/10/18.) 

138,589  Jaentsch.     High-voltage  insulators.     (6/2/19.) 

151,302  White.  (International  Time  Recording  Co.)  Electrically-operated  syn- 
chronising clock  systems.     (20/3/19.) 

151,309  Parfitt  &  Jenkins.  System' for  supplying  electricity  to  an  external  circuit 
without  receiving  energy  from  external  sources.     (19/5/19.) 

151.335  Murray  &  Telephone  Mfg.  Co.    Telephones.    (18/6/19.) 

151.336  Murray  &  Telephone  Mfg.  Co.    Telephones.    (18/6/19.) 

151,346  B.  T.-H.  Co.     (G.  E.  Co.)     Amplification  of  electric  currents.     (20/6/19.) 

151,353  Blades.     Electric  plug  connecting  devices.     (21/6/19.) 

151,357  Adams.    Trip  mechanism  for  electric  ignition  devices  for  internal-combustion 

engines.     (21/6/19.) 
151,3''0  Breeze  &  West  &  Co.     Housings  and  casings  for  electrical  switchgear.  (24/6  19) 
151,371  Palmer  &  Telephone  Mfg.  Co.    Telephone  transmitters  and  mouthpieces  or 

the  like  therefor.     (24/6/19.) 
151,380  Hall&Hall.     Electric  switches.     (27/6/19.) 

151.388  Railing  &  NoBES.     Electrical  cooking  apparatus.     (4/7/19.) 

151.389  Murray,  Erskine  &  Robinson.    Radio  navigational  apparatus.    (4/7/19.) 
151,435  Munro.    Cross-overs  of  overhead  conductors  in  systems  of  electric  traction. 

(12/8/19.) 
151,446  Automatic  Telephone  Mfg.  Co.  &  Hudd.     Electric  relays.    (22/8/19.) 
151,462  General  Electric  Co.  &  Trippe.    Thermionic  valves,  electric  incandescent 
lamps  and  the  like.     (12/9/19.) 
Means  for  establishing  electrical  connection  between  the  contact  elements  carried 
by  the  cap  and  socket  of  a  thermionic  valve  or  the  like,  consists  in  the  combination 
of  rigid  pins  projecting  from  the  base  of  the  cap  substantially  parallel  to  its  axis,  and 
contact  pieces  tangentially  disposed  within  the  socket  and  adapted  to  be  engaged 
frictionlly  by  said  pins  when  the  cap  and  socket  are  rotated  relatively  to  one  another. 
151,465  B.  T.-H.  Co.     (G.  E.  Co.)    Electro-magnetic  switches.     (17/9/19.) 
151,478  Walker  &  Shanks.    Magnetically-operated  friction  clutches.    (4/10/19.) 
151,490  Hassler  &  Metropolitan-Vickers  Electrical  Co.     Brush-holders  for  dynamo 

electric  machines.     (22/10/19.) 
151,667  B.T.-H.  Co.    (G.E.  C:o.)    Insulated  electrical  conductors.    (4/4/19.) 
151,680  Houston.     Electric  batteries.    (19/9/19.) 

151,682  B.T.-H.  Co.  (G.E.  Co.)  Sealing-in  machines  for  electric  lamp  bulbs.  (12/6/19.) 
Relates  to  machines  for  sealing-in  a  mount,  having  an  exhaust  tube  extending 
therefrom  into  a  bulb,  and  comprises  means  for  supporting  the  mount  with  a  portion 
thereof  within  the  neck  of  a  bulb,  and  means  for  directing  a  flow  of  air  outwardly 
againsttheneckof  said  bulb  below  the  line  of  seal,  said  means  comprising  a  support 
tube  having  air  discharge  openings  and  being  adapted  to  receive  the  end  portion 
of  the  exhaust  tube,  means  for  supplying  air  to  the  support  tube  to  be  discharged 
through  said  openings,  and  means  for  preventing  the  air  from  entering  the  exhaust 
tube. 
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APPLICATIONS  FOR  PATENTS. 

May  21,  1920. 
Thompson.     (Soc.   FranSaise   Radio- Electrique.)    Means  for  electric  magnetic 

wave  signalling. 
Robinson  &  Smith.    Wireless  diiectional  systems. 
Marks.    (Langguth  &  Haar.)     Electric  heaters  for  liquids. 
SvENSKA    Radioaktiebolaget.     Receiving    electrical    undamped    continuous 

oscillations,  &c.    (23/5/19,  Sweden.) 
Tver  &  Co.  &  Downes.     Electrical  apparatus  for  railway  signalling. 

May  25.  1920. 
Wall.    Amplification  of  telephone  currents.  . 

Har  iman  &  Wheeler.     Insulating  fishplates  from  rails  in  electric  railway  tracK 

circuits.  .  j   _♦     - 

Henley  s  Telegraph  Works  Co.    Machines  for  laying  up  or  twinuigconauctcr;. 
PiLCN.     Electiic  systems  containing  X-ray  appaiatus    (19/8/15,  France.) 
CoRSi.     Electric  heating  apparatus.    (7/2 '19,  France.) 

May  26,  1920. 
Hearn.     Electric  soldering  irons. 

Automatic  Telephone  Mfg.  Co.     Railway  signalling  systems. 
Kir--  .     Distributors  for  h.t.  currents. 

Rmling  &  Taylor.     Electric  conduit  fittings.  i,-     c 

Boyle.     Regulating  sreed  of  electrically-ari  ven  rolls  on  paper  making  macmnes. 
Whitehorn.     Electric  machinery. 

May  27,  1920. 

Williamson.    Switches. 

Illingworth.     Electric  cutouts. 

Soutter.     Electric  kettles,  &c. 

Nicholson.    Fuses  for  protection  of  electrically-heated  utensils. 

Pouchain.    Accumulators. 

CUMMIK3S.     Electro-magnets.  ,,       ,  .  ^ 

Igranic  Electric  Co.    (Cutler  Hammer  Mfg.  Co.)    Controllers  for  motors. 

May  28.  1920. 
ViRR.    Moto  starters,  rheostats,  &c. 
Carey.     Electric  switch  control  mechanism  'or  liucks,  &c. 
Horstmann.    Switches. 

Pi^ior.     Electric  railvray  track  systems.  „    ._    „  ,ie\ 

Wfstern  Electric  Co.    Telephone  exchange  systems.    (/2  7/18,  U.b.) 
Isenthal.    V.^riable  condensers. 

DOMS.     Electric  burglar  alarm!!.    (11/4/18.  Germany.)  . 

METROtxDLiTAN-VicKERS  ELECTRICAL  Co  &  Walker.    Electfical  macmnCTy. 
British  Bighting  &  Ignition  Co.  &.  Turner.    Electric  cables  and  terminals. 

May  29.  1920. 
Schuster.     Induction  meters.    (15/8/18.  Germany.) 

CoLviLLE  &  Incms.     Electro-magnetically  operated  nlate  or  bar  handling  skio^. 
Soc.  ANON.  DES  Etaplissements  H.  PiLON.    Reflectionof  h.t. alternating cunentSj 

(9/4/19,  France.) 
Radio  C^^mmunication  Co.  &  Scott-Taggakt. 

sign.-lling,  &c. 
Radio  Communication  Co.  &  Scott-Taggart. 
Chandler.    Wireless  receiving  apparatus. 
SvKES.    Terminals  !or  electric  conductors. 
Lea.    Wireless  receiving  systems. 

May  31.  1920. 
NORRBY.    Method  of  generating  electrical  energy.    (24/2,'20.  Sweden.) 
Bgkbn  &  Chalmers.    Sound  wave  amplifying  devices 
B.T.-H.  Co.    (G.E.  Co.)    Meters. 
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Modulation  systems  for  wireless 
Vacuum  tube  relay  devices,  &c. 
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Companies'   Reports,    &c. 

The  dirootors  of  thn  Chloride  Elkcthical,  Storage  Company, 
Ltd.,  have  declared  an  interitn  dividend  of  5  per  cent.,  tax  free. 

Altrincham  Electric  Supply,  Ltd.,  has  declared  an  interim 
dividend  at  the  rate  of  7  J  per  cent,  on  the  ordinary  shares. 

The  General  Electric  Company  (of  America)  is  offering  827,500,000 
of  new  stock  to  shareholders  at  par  in  the  ratio  of  one  new  share  for 
each  five  outstanding  on  Dec.    8. 

The  directors  of  the  Ever-Ready  Company  (Great  Britain),  Ltd., 
have  declared  a  dividend  at  rate  of  7  per  cent,  per  annum  on  both 
preference  and  ordinary  shares,  for  the  period  ended  Sept.  30. 

The  British  Bank  for  Foreign  Trade  are  offering  for  sale  481,87.5  £1 
shares  of  Messrs.  Siemens  Brothers  &  Company,  Ltd.  The  shares  are 
offered  at  22s.  each,  and  the  proceeds  will  be  used  for  extensions  in  hand 
and  for  fina;icing  the  increasing  volume  of  orders.  The  firm  of  Siemens 
Brothers  was  established  in  1858,  and  was  registered  as  a  limited  com- 
pany in  1880.  The  dividends  paid  for  each  of  the  years  1917,  1918  and 
1919  have  been  at  the  rate  of  10  per  cent.,  tax  "free,  and  an  interim 
dividend  at  the  rate  of  10  per  cent,  has  been  declared  in  respect  of  the 
six  months  ended  June  30  last.  Notwithstanding  the  increase  in  the 
tax  on  excess  profits  to  60  per  cent.,  and  the  imposition  of  the  5  per  cent. 
Corporation  tax,  it  is  anticipated  that  the  dividend  for  the  current  year 
Avill  be  maintained  at  10  per  cent.,  tax  free.  The  company  possess 
land  and  buildings  at  Woolwich  covering  about  17^  acres,  of  which  the 
lease  expii-e?;  in  1980,  and  a  factory  is  rented  at  Dalston  which  has  been 
equipped  for  the  manufacture  of  metallic  filament  lamps,  and  has  a 
capacity  for  an  annual  output  of  2,500,000  lamps.  The  buildings  at 
Woolwich  are  of  modem  construction.  During  the  current  year  about 
3  acres  of  land  adjoining  the  Woolwich  premises  on  the  river  side  have 
been  purcliased,  and  51  acTCS  of  land  contiguous  to  the  works  on  the 
southern  side  have  been  leased  for  99  years  to  provide  for  additions  which 
will  have  to  be  made  now  and  in  the  future  to  the  Woolwich  factory. 
The  value  of  the  unexecuted  orders  in  hand  exceeds  £2,750,000,  and  in 
the  chief  classes  of  its  manufactures,  the  company  is  doing  an  extensive 
and  increasing  business. 

Viscount  St.  Davids,  who  presided  over  the  annual  meeting  of  the 
Monte  Video  Telephone  Company,  Ltd.,  last  week,  stated  that 
only  two  tenders  were  submitted  in  response  to  the  invitation  of  the 
Post  Telegraph  and  Telephone  Department  of  the  Uruguayan  Govern- 
ment for  a  complete  underground  telephone  installation  in  Monte 
Video,  with  exchanges  equipped  on  the  central  battery  system  of  working. 
The  tenders  were  by  the  Monte  Video  Company  and  the  Western  Electric 
Company.  Under  the  law  as  it  existed  at  that  date  it  was  illegal  to 
consider  any  tenders  unless  at  least  three  were  submitted,  and  the 
two  tenders  were,  therefore,  returned  unopened.  Presumably  the  law 
had  been  altered,  as  an  official  announcement  was  made  in  September 
extending  the  time  for  receiving  tenders  to  Dee.  18  next,  when  they 
would  be  opened  irrespective  of  the  number  lodged.  He  thought  that 
probably  only  two  tenders  would  be  put  in — their  own  and  that  of  the 
Western  Electric  Company.  The  directors  were  fortunate  in  being  able 
to  discuss  matters  with  Mr.  Bayne,  a  member  of  their  local  board,  who 
happened  to  be  in  this  country,  and  on  his  return  to  Monte  Video, 
being  fully  acquainted  with  the  directors'  views,  was  prepared  to  show 
the  Uruguayan  Government  that  in  the  best  interests  of  the  business 
community  of  Monte  Video  the  telephone  business  should  be  left  in 
their  hands.  They  hoped  that  a  satisfactory  concession  would  be  granted 
to  the  company  that  would  permit  the  necessary  capital  to  be  raised 
and  the  City  of  Monte  Video  provided  with  the  most  up-to-date  telephone 
system  Imown.  After  analysing  the  accounts  a  final  dividend  of  5  per 
cent,  (making  8  per  cent,  for  the  year)  was  declared. 

At  the  nineteenth  annual  general  meeting  of  Drake  &  Goeh\m, 
Ltd.,  last  week  the  chairman  (Mr.  B.  M.  Drake,  M.I.E.E.)  was  able  to 
present  a  very  satisfactory  report  of  the  progress  made  during  the  past 
year.  The  profit  (£23,017)  was  £4,000  above  the  average  for  the  three 
years  1917  to  1919,  after  reserving  £1,819  for  further  depreciation  of 
investments  and  about  £900  for  interest  on  bank  overdraft.  He  said 
the  ill-advised  Excess  Profits  Tax,  which  penalised  any  production  above 
that  of  1914,  still  continued,  and  the  sum  already  paid  had  necessitated 
their  curtaihng  trading  which  would  have  benefited  the  countr}'.  The 
transfer  of  the  wholesale  department  to  a  separate  company  has  in- 
volved a  division  of  the  items  of  goodwill,  stock,  &c.  The  shares  of  the 
sub-company  were  taken  at  par,  wiiich  was  well  justified  by  the  return 
made  to  the  parent  company  on  tlio  investment.  Their  turnover  had 
increased  enormously,  and  the  orders  in  hand  on  July  1,  1920,  gave 
every  indication  of  a  continued  eximnsion  of  business.  Their,  value 
was  nearly  twice  as  large  as  in  July,  1919,  and  no  less  than  eight  times 
tiie  figure  for  1914.  Had  funds  been  available  the  expansion  might 
have  been  still  greater. 

To  handle  the  business  to  the  best  advantage  it  was  essential  tliat 
further  working  capital  should  be  provided,  and  the  directors  had  de- 
cided that,  in  view  of  the  probability  of  cheaper  money  in  the  future, 
it  would  be  undesirable  to  saddle  the  company  with  preference  shares 
which  at  present  rates  would  constitute  a  permanent  incubus  on  the 
undertaking.  They  were  therefore  making  an  issue  of  £50,000  seven-- 
year  notes  bearing  interest  at  10  per  cent,  and  redeemable  at  105. 
Those  best  able  to  judge  of  the  value  of  the  investment — namely,  tlie 
directors  and  their  friends,  the  staff  and  employees,  had  already  be- 
spoken £20,000.  Although  preference  would  be  given  to  existing  shave - 
holders  and  the  company's  clients,  anyone  interested  could  apply. 
Their  new  head  offices  were  proving  a  great  success,  and  as  they  were 
offered  £5,000  premium  it  was  evident  that  they  did  not  pay  too  much 


for  the  35  years'  lease.  The  conversion  of  the  building  for  use  a«  offices, 
including  the  introduction  of  an  electric  lift  from  basement  to  fourth 
floor,  the  provision  of  heating  apparatus  throughout,  and  various 
structural  alterations,  were  necessarily  costly.  As  they  had  practically 
paid  their  rent  in  advance  for  .35  years  and  could  employ  the  money 
to  better  advantage  in  their  bn.sines3,  they  pror>os«-d  to  raise  a  15  years 
loan  on  the  lease.  They  had  carried  out  imp^jrtant  work  for  the  Ad- 
miralty, including  the  internal  equipment  of  the  "  Mystery  Ships,"  one 
of  which  was  recently  launched  at  Southwick.  The  large  power  station 
at  Widnes,  with  an  output  of  10,00fJ  kw.  and  provision  for  extenBions, 
was  now  completed,  their  comjjany  being  re3j>onBible,  to  ilr.  C.  1. 
Sparks'  design,  for  the  whole  of  the  work  with  the  exception  of  the 
buildings  and  civil  engineering.  The  installation  was  carried  out  under  t  he 
supervision  of  Mr.  Holbrook  Gaskell,  chief  engineer  of  the  United  AJ^U 
Company,  who  last  year  became  one  of  their  managing  directors.  They 
had  also  contracts  in  hand  for  the  electrification  of  mines,  cotton  mills, 
and  the  driving  of  machinery  of  various  kinds  by  electric  power.  Mr. 
Drake  gave  a  long  list  of  firms  for  whom  work  had  been  earned  out. 
As  a  result  of  the  steps  taken  to  extend  electric  service  throughout 
the  country,  there  would  be  plenty  of  work  available  for  many  years 
to  come  for  those  who  knew  how  to  utilise  the  current  to  the  best  ad- 
vantage. The  Countrj-  and  Town  House  Department  had  been  busy 
throughout  the  year,  and  many  important  contracts  had  been  exeCTited. 
Their  Manchester  office  had  again  shown  excellent  results,  and  the 
sphere  of  the  Electric  Vehicle  Department  was  being  extended.  The 
prospects  were  largelV  in  the  hands  of  their  men,  and  if  they  would 
only  appreciate  that  the  more  work  they  did  for  the  wages  they  received 
the  more  work  there  would  be  for  them  in  the  future,  all  would  be  weU. 
The  difficulty  was  to  induce  the  saner  workmen,  who,  Mr.  Drake  t>e- 
lieved,  constituted  a  large  majority,  to  assert  themselves  agamst  the 
agitators  and  hot-heads  who  at  present  controlled  their  destiny. 

The  report  and  accounts  were  adopted  and  a  dividend  for  the  year 
ended  June  30,  1920,  at  the  rate  of  10  per  cent,  was  declared. 


New  Companies. 


BRENTWOOD  DISTRICT  ELECTRIC  COMPANY,  LTD.  (1.1,224).— 
Reg.  Nov.  4,  capital  £2,000  in  £1  shares,  to  carry  on  the  business  indi- 
cated by  the  title.  First  directors  are  :  A.  G.  CoUis,  J.  Bradford,  D. 
Cornish  and  H.  E.  W^ood.  Sec.  :  J.  W.  Vincent,  Reg.  office  :  53,  ^ew 
Broad-street,  E.C.  2. 

BRITISH  DANUBIAN  TRADING  CORPORATION.  LTD.  (171,352).— 
Private  companv.  Reg.  Nov.  11.  Capital  £100  000  in  £1  shares. 
To  enter  into  an  agreement  with  the  British  and  Hungarian  Bank 
to  open  up  and  promote  commercial  relationship  between  the  U.K.  and 
Hungary-,  Austria,  Russia,  Roumania,  Czecho -Slovakia,  Jugo-Slavia, 
Turkev,'  Bulgaria,  Poland  or  other  countries,  to  carry  on  business  as 
bankers,  financiers,  concessionaires,  &c.  First  directors  are  :  G^rey 
C.  Isaacs,  Lt.-Col.  Adrian  Simpson,  C.M.G..  Major  b  Alley,  M.C..  Simon 
de  Krauz  and  Alex.  Fleissig.  Reg.  office :  Marconi  House,  btrand,  W  .L. 
A  L  BROWN  &  COMPANY,  LTD.  (171,050.)— Private  company. 
reg.'Oct.  28,  capital  £2,000  in  £1  shares,  to  take  oyer  the  busmess  of 
electricians  carried  on  by  A.  L.  Bro^nl  and  H.  F.  ^Iil<^heU  as  A  L  Brown 
&  Company.  First  directors  are  A  L.  Brown  and  H.  F.  Mitched.  Reg. 
office,  Millbridge,  Frensham,  Surrey. 

DOUGLAS  ENGINEERING  COMPANY,  LTD.  (171,294)^Private  com- 
panv Re^'.  Nov.  8.  Capital  £1.500  in  5s.  shares.  To  carrv  on  the 
business  of  "electrical,  chemical,  electro-chemical,  mechanical  and  general 
engineers,  machinists,  &c.  SoUcitor :  F.  Minton,  33,  B-dford-street, 
Covent  Garden,  W.C. 

lONOID  CO.,  LTD.  (171,317).— Private  company.  Regd.  Nov.  9. 
Capital,  £1,000  in  £1  shares.  To  take  over  the  busmess  carried  on  by 
W  H  Eccles,  23,  Leonard-street,  E.C.  2,  and  to  carrj- on  the  busmess 
of' electrical  and  mechanical  engineers,  manufacturers  of  electrical, 
mechanical  or  scientific  instruments,  &c.  First  directors  are  :  W.  M. 
Eccles,  Jliss  N.  F.  Paterson,  G.  V.  Twiss  and  T.  A.  Henry.  Reg.  office  : 
186,  Alexandra-road.  N.W.  8. 

JOHN  FURLONG  &  SONS  a920),  LTD.  (5,062.)— Private  company 
ne<r  in  Dublin,  Oct.  2li.  capital  £120,000  in  £1  shares,  to  carry  on  the 
business  of  generators  and  suppUcrs  of  electricity.  First  directors  are 
M  G  Hauchton,  C.  C.  Slercier  (and  secretary-),  J.  P.  Goodbody  senr., 
J."  r.'  Goodbody,  junr.,  and  G.  E.  Goodbody.  Reg.  office  :  Lapp  e 
Quay,  Cork. 

LEWIN  &  MURRAY  (SOWBRBY  BRIDGE).  LTD.  (171.301).— Private 
companv.  Reg.  Nov.  8.  Capital  £1.000  m  £1  shares.  To  carry  on 
the  business  of  electricians,  mechanical  and  motor  cugnieers.  suppliers 
of  elcctricitv,  &c.  First  director  are:  A.  Lewin  and  J.  1.  Murray. 
Secretary  :  Florence  Murray.  Reg.  office  :  HoUins  Mill  Lane,  bowerby 
Bridge,  Yorks. 

OLDHAM  &  SON,  LTD.  (171,213.)— Private  company.  Reg.  Nov  3. 
capital  £30,000  in  £1  shares,  to  carrj-  on  the  busmess  of  mmmg,  mecna- 
nioal  and  electrical  cncineers,  manufacturers  of  and  dealers  in  mmers 
lamps  and  coUierx-  requisites,  manufacturers  and  patentees  of  pnmary 
and  secondarv  batteries,  &c..  and  to  acquire  the  busmess  famed  on  by 
O  Oldham  as  "  Oldham  &  Son."  First  directors  are  O.,  Lr,  t..  ^J^^^ 
J."  Oldham.  Secretarj^  (pro  tem.) :  J.  J.  Hammond.  Reg.  office: 
36,  Hyde-road,  Denton,  near  Manchester. 
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PATENT  LAUGHTON  DRIVE  COMPANY,  LTD.  (171,194.)— Pnvate  com- 
nanv  Reg.  Nov.  2,  capital  £20,000  in  £1  shares,  to  take  oyer  the  busi- 
ness of  an  engineer  and  manufacturer  of  power  transmission.bolt  gearmg. 
carried  on  bv  H.  Laughton,  and  to  carry  on  the  busmess  of  electrical, 
mechanical,  motor  and  general  engineers.  &c  ;^r8t  directors  are  J. 
Shreeves.  H.  Laughton  (managing)  and  F.  C.  Brmmg.  Secretaiy : 
C  H.  Brining.     Reg.  office  :   19,  St.  James-street,  bheaeld. 

PERFECTION  ELECTRICAL  COMPANY,  LTD.  (171,252).— Private 
company.  Reg.  Nov.  5,  capital  £1,000  in  shares,  to  carry  on  the  busmess 
of  marine,  mechanical,  civil,  electrical,  gas  and  hydrauUc  engmeers, 
manufacturers  of  motors,  machinery,  plant  and  tools,  &c.  Directors 
are  F.  W.  Martin  and  H.  E.  0.  Ellis.     Reg.  office :    1,  Emerald-street, 

W.C.  1. 

W  T.  RAWCLIFFE,  LTD.  (170,480).— Private  company.  Reg.  Sept.  27. 
Capital  £10  000  in  £1  shares.  To  acquire  and  turn  to  account  lands  and 
buUdings  in  the  United  Kingdom,  Canada  and  elsewhere,  and  to  carry 
on  the  business  of  electricians,  mechanical  engineers,  suppliers  of  elec- 
tricitv  &c.  First  directors  are  :  T.  S.  Jones,  E.  Jones,  W.  A.  Mortimer, 
and  W.  T.  Rawcliffe.  Reg.  office:  3,  Greengate,  Victoria  Bridge, 
Salford. 

SAITAX  MF.  COMPANY,  LTD.  (171,071.)— Private  company,  reg. 
Oct.  27,  capital  £3,000  in  2,500  "  A  "  shares  of  £1  each  and  10,000 
"  B  "  shares  of  Is.  each,  to  carry  on  the  business  of  electrical,  mecha- 
nical water  and  general  engineers,  manufacturers  of  machinery,  elec- 
trical' apparatus,  theatrical  and  general  stage  effects,  &c.  First  directors 
are  W.  Adaras  and  Capt.  F.  J.  H.  B.  Hutchinson.  Reg.  office,  106, 
Albany-street,  N.W. 

2  ELECTRIC  LAMP  AND  SUPPLIES  COMPANY,  LTD.  (170,924).— Private 
company.  Reg.  October  19.  Capital,  £30.000  in  £1  shares.  To  carry 
on  the  business  of  electricians,  electrical  and  mechanical  engineers,  &c. 
First  directors  are  :  W.  Crawford,  J.  Scrivener  and  A.  G.  Marsh.  Secretary, 
L.  W.  Ellisdon.     Reg.  office  :    71,  Standen-road,  Southfields,  S.W. 


Forty   Years  A^o. 

(The  Electrician,  November  20,  1880.) 

South  America. — Cable  between  Monte  Video  and  Rio  Grande  do 
Sul  is  now  repaired.  ,  .      »         .  m, 

Mr.  Swan's  Lamp. — This  electric  lamp  is  patented  m  Amenca.  Ihe 
number  of  the  patent  is  233,445. 

Menlo  Park.— Mr.  Edison  is  busily  preparing  for  further  tests  of  his 
electric  light  apparatus  at  Menlo  Park.  The  new  trials  vsdll  be  on  a  large 
scale,  7|-  miles  of  street-mains  having  been  laid  for  the  purpose. 

Society  of  Telegraph  Engineers. — At  the  Ordinary  Meeting  of  the 
Society  on  November  24,  at  the  Institution  of  Civil  Engineers,  25,  Great 
George -street,  Westminster,  Mr.  J.  W.  Swan,  of  Newcastle-on-Tyne,  will 
read  a  Paper  on  "  A  System  of  Subdividing  the  Electric  Light." 

Lighting  Underground  Railways. —  A  correspondent  of  the  Globe 
points  out  with  reference  to  the  proposed  adoption  of  the  electric  light  in 
London  railway  tunnels  that  the  shadows  would  put  a  stop  to  newspaper 
reading  in  the  carriages.  No  doubt  they  would.  What  is  wanted  in  the 
underground  railway  is  the  suppression  of  smoke,  not  the  extinction  of 

Benn  Brothers  Journals. 


Some  Features  of  the  Curre.-jt  Issues. 
"  Aeronautics." — "  Flying  Clubs  and  Municipal  Aerodromes  "  ;  "  The 
Air  Postman,"  bv  Lieut.-Col.  H.  S.  Holt;  "Screw  Propellers";  by 
M.  A.  S.  Riach,  F. Ae.S.,  A.LN.A. 

"  The  Cabinet  Maker."—"  The  Decoration  of  Furniture  "  (continued) ; 
"  Sale  of  the  Sheldon  Tapestries  "  ;  and  "  Electric  Lighting  of  Shop 
Windows." 

"  The  Chemical  Age."—"  The  Case  for  Colloidal  Fuel",  by  Lindon 
W.  Bates  ;  and  "  The  Polymerisation  of  Fatty  r:/iv,." 

"  Farm  and  Home."—"  The  Secretaryship  of  The  Royal"  (special) ; 
"  The  Control  of  Farming  "  ;  and  "  Seasonable  Notes  on  Feeding  Stuffs." 
"  The  Fruit-Growor." — "Weedkillers  and  the  Publio  Health  " ;  "  Eco- 
nomic Status  of  Wild  Birds  "  ;  and  "  Motor  Cultivation,"  by  W.  Dennis 
&  Co.  (illustrated). 

"  Gardening  Illustrated."— " Apple  Wellington";  "  Climbing  Forms 
of  well-known  Roses  "  ;  and  "  Winter  Cucumbers." 

"  Gas  World."— "Detailed  Analysis  of  Some  Gas  Companies'  Accounts" 
"  The  Changed  Conditions  of  Indiistry,"  by  Cyril  C.  Davis  ;  and  "  Silent 
Flames,"  by  Hamilton  Davies,  B.Sc. 

"  Hardware  Tnul(>  Journal." — "  Electric  Steel  "  ;  Gas  Appliances 
and  Fittings  "  ;  and  "  Electric  Lighting  of  Shop  Windovs  (IV.)." 

"  WavsandMeans."^"  The  Principles  of  Proprietorship  in  Property." 
by  James  W.  Rcid  ;  "  Sidelights  on  Germany,"  by  Courier;  and  "  The 
Producer,"  I.,  by  W.  G.  Soper.  


The  Editorial,  Advertisement  and  Publishing  Offices  of  "Thb 
Electwcian  "  are  at  8.  Bovvene  Street,  London,  E.CA.  Telecoms  : 
Benbrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  t  the  Manager.  Advertise- 
ment copy  and  blocks  shmdd  be  received  on  the  Friday  preceding  dots 
of  publication. 


Arrangements  lor  the  Week. 

FRIDAY,  November  19th  (to-day). 

Institute  of  MetalS. — Sheffield  Local  Section. 
3  p.m.  and  7.30  p.m.— At  the  University,  Sheffield.     Joint  Meeting 
with  the  Faraday  Society.     Discussion  on  "  Electro-plating." 
Institution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  London,  S.W.     Paper  on  "  Sterilisation 

of  Water  by  Chlorine  Gas,"  by  Capt.  J.  Arthur  Stanley,  O.B.E. 
Institution  of  Electrical  Engineers. — Students'  Section. 
6.30  p.m.     At  the  City  and  Guilds  (Eng.),  College,  Exhibition-road, 
London,  S.W.     Address  on  "  The  Incandescent  Electric  Lamp 
from  the  Inside,"  by  Mr.  G.  C.  Paterson,  O.B.E, 
Junior  Institution  of  Engineers. 

7  p.m.     At  39,   Victoria-street,   London,   S.W.     Annual  General 

Meeting    and    discussion    on    "  Economical   Transmission    of 
Power,"  opened  by  Mr.  G.  H.  Ayres. 
West  of  Scotland  Iron  and  Steel  Institute. 
7  p.m.     At  the  Royal  Technical  College,  George -street,  Glasgow. 
Paper  on  "  Low  Temperature  Carbonisation  of  Fuel,"  by  Major 
Armstrong. 
SATURDAY,  November  20th. 

Association  of  Engineering  and  Shipbuilding  Draughtsmen. — 
York  Technical  Section. 
7.15  p.m.     At  Priory-street  Higher  Grade  School,  York.      Paper 
on  "  Steel  Tubes  and  Cylinders,"  by  Mr.  F.  S.  Marsh. 

MONDAY,  November  22nd. 

Institute  of  Aeronautical  Engineers. 
6.30  p.m.     At  Royal  CoUege  of  Science,  New  Building,  S.  Kensing- 
ton, London,  S.W.     Lecture  on  "  The  Education  Act  of  1918," 
by  Mr.  S.  T.  G.  Andrews. 
Institution  of  Electrical  Engineers — North-Eastern  Centre. 
7  p.m.     At    Armstrong    College,    Newcastle-on-Tyne.     Paper    on 
"  The  Distribution  of  Electricity,"  by  Mr.  W.  B.  Woodhouse. 
Institution  of  Electrical  Engineers. — North   Midland   Centre. 
7.30  p.m.     At  the  Mappin  Hall,  The  University,  Sheffield.     Joint 
Meeting  with  the  Sheffield  Society  of  Engineers  and  Metal- 
lurgists.    Paper  on  "  Permanent  Magnets,"   by  Prof-  F.   H. 
Crapper. 

TUESDAY,    November  23rd. 

ixstitction  of  electrical  engineers. — 
North  Western  Centre. 

7  p.m.     At  the  Engineers'  Club,  Albert  Square,  Manchester.     Papers 

on  "  The  Distribution  of  Electricity,"  by  Mr.  W.  B.  Woodhouse, 

and  "  Some  Economic  Aspects  of  E.  H.  T.   Distribution  by 

Underground  Cables,"  by  Mr.  R.  0.  Kapp.  _^  __ 

Institute  of  Industrial  Administration. 

'^    p.m.    At   110,   Victoria-street,   London,    S.W.     Discussion    on 

"  Staff  Selection  and  Promotion,"  opened  by  Mr.  E.  W.  Cousins. 

Sheffield    Association    of    Metallurgists    and    Metaixuegical 

Chemists. 
7.30  p.m.    At  Royal  Victoria  Hotel,  Sheffield.  Paper  on  "  Refrac- 
tories for  Electric  Furnace  Use,"  by  Mr.  W.  J.  Rees. 
WEDNESDAY,  November  24th. 

Institution  op  Electrical  Engineers. — Wireless 
Section. 
6p.7n.    At  the  Institution  of  Civil  Engineers.  Gt.  George-street. 
London,  S.W.     Address  by  Dr.  W.  H.  Eccles. 
Royal  Society  of  Arts. 

8  p.m.     At  John-street,  Adelphi,  London.  W.C.     Paper  on  "  Colour 

Vision  and  Colour  Blindness,  "  by  Sir  Philip  Lloyd-Greame. 
Institute  of  Chemistry. 
8  p.m.    At  University  College,  Gower-street,  London.  W.C     Paper 
on  "  Some  Scientific  Aspects  of  Tanning,"  by  Mr.  J.  T.  '^  ood. 
THURSDAY  November  25th. 

Institution  of  Electrical  Engineers. 
6.  p.m.     At  the  Institution  of  Civil  Engineers.  Gt.  George-street. 
London,  S.W.     Papers  on  "The  Distribution  of  Electricity, 
by  Mr.  W.  B.  Woodhouse.  and  "  Some  Economic  Aspects  of 
E.H.T.  Distribution  of  Underground  Cables,"  by  Mr.  R.   0. 
Kapp. 
FRIDAY.  November  26th. 

f  Institution  of  Electrical  Engineers.— 
Students'  Section. 
6.30  p.m.     At  Citv  and  Guilds  Technical  College.  Leonard-street. 
London.  E.C."    Paper  on  "  Electricity  and  the  Paper  Making 
Industry,"  by  Mr.  A.  J.  C.  Watts. 
North-Ea.<?t  Coast  Institution  of  Engineers  and 
SiirrBriLPERS. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road.    Newcastle-on-T\-ne.     Paper    on     '  Some    Experimenta 
Work  in  Connection  with  the  Injection  and  Combustion  of  Fuel 
in  Diesel  Engines."  by  Eng.  Comm.-indor  C.  J.  Hawkes. 
Junior  Institution  of  Engineers. 
.<?  p.m.     At  Caxton  Hall,  Westminster.  London.  S.W.     Locturetto 
on  "  Reinforced  Concrete  Coal  Bunkei-s  and  Silos,"  by  Mr.  C.  O. 
Jlourant. 
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Notes. 


An  Unwise  Suggestion, 

There  is  little  fresh  to  report  regarding  the  E.P.E.A. 
dispute,  except  that  the  Provincial  Electric  Supply  Committee 
of  the  United  Kingdom  have  asked  the  Ministry  of  Transport 
to  convene  a  meeting  of  all  the  associations  representing 
employers  in  the  electricity  supply  industry  to  exchange 
views  "  on  quite  neutral  grounds  and  without  prejudice  " 
on  the  recommendations  of  the  Joint  Board.  It  is  a  little 
difficult  to  see  what  good  this  will  do,  and  it  may  badlv 
comj)licate  matters.  The  employers'  side  of  the  Joint  Board 
already  includes  representatives  of  these  bodies,  and  as  this 
same  Joint  Board  is  backing  the  E.P.E.A.  demands  such  a 
conference  can  only  confirm  their  attitude,  in  which  case  it 
is  unnecessary,  or  disagree  with  it,  when  it  would  close 
and  double  bar  the  door  of  conciliation  and  inflict  a  grave 
injury  on  the  Whitley  Council.  We  hope  that  this  suggestion 
will  not  be  pushed  and  that  some  other  road  to  a  much-to-be- 
desired  peace  will  be  sought. 


A  Little  More  Patience. 

We  publish  in  our  correspondence  columns  a  letter  from 
Mr.  W.  Arthur  Jones,  general  secretary  of  the  Electrical 
Power  Engineers'  Association,  in  which  he  criticises  our 
statement  that  his  Association  had  thrown  over  the  Whitley 
Council  and  places  the  blame  for  the  defection  on  the  em- 
ployers generally.  But  surely  both  sides  have  disregarded 
the  Whitley  Council — the  one  by  rejecting  an  award  agreed  upon 
by  a  joint  body  of  employers  and  employed,  the  other  by 
not  exercising  more  patience  in  an  admittedly  difficult  situa- 
tion. As  Mr.  Jones  points  out,  the  Joint  Council  have  been 
working  for  months  in  the  E.P.E.A.  interests,  and  are  still 
working,  why  then  stultify  their  efltorts  by  an  action  which 
may  well  irreparably  damage  their  cause  ?  Let  us  see  just 
a  little  more  of  that  Christian-like  attitude  on  which  Mr.  Jones 
prides  himself.  Our  information  shows  that  the  electricity 
supply  industry  as  a  whole  is  in  sympathy  with  the  E.P.E.A. 
It  would  be  a  great  pity  if  it  lost  that  sympathy  by  any 
untoward  action. 


Higher  Electroplating  Currents  Possible. 

The  problems  connected  with  the  development  of  electro- 
plating processes  is  not  a  subject  which  has  recently  received 
much  consideration  from  scientific  and  technical  societies. 
The  reason  for  this  is  not  clear.  Either  we  are  to  suppose  that 
there  is  a  happy  absence  of  difficulties,  which  is  far  from  being 
the  case,  or  that  electroplating  is  of  no  interest  to  the  general 
body  of  electrical  engineers.  The  latter  is  probably  the  true 
explanation,  it  being  presumed  without  much  real  basis  that 
a  process  which  is  in  such  general  use,  and  is  so  commercially 
successful,  must  have  reached  a  stage  of  growth  when  it  has 
ceased  to  offer  either  interest  or  amusement  to  the  seeker  after 
knowledge.  That  this  is  not  the  case,  how^ever,  is  shown  by  a 
Paper  read  by  Mr.  Frank  Mason  before  the  joint  gathering 
of  the  Faraday  Society  and  the  Institute  of  ^Metals  in  Sheffield. 
In  the  course  of  a  research  into  certain  abnormalities  in  the 
ordinary  plating  bath.  Mr.  Mason  discovered  that  an  alteration 
in  the  electrolyte  allowed  the  maximum  current  that  could 
safely  be  passed  to  be  increased  by  100  per  cent,  without  any 
deterioration  of  the  quality  of  the  deposit,  and  with  an  entire 
absence  of  "  burning.  It  is  thus  possible  to  get  from  the 
same  bath  double  the  quantity  of  work  in  the  same  time  and 
with  the  same  labour.  At  a  time  when  research  workers 
are  complaining  of  the  hardness  of  their  lot.  we  may  be  per- 
mitted to  hope  that  not  only  the  industry,  btit  also  the  inven- 
tors, will  reap  the  rewards  of  their  discovery.  But  for  the 
])resent  details  are  mercifully  withheld,  so  that  it  is  a  little 
difficult  to  prophesy  whether  this  will  be  the  case  or  not,  or 
whether  the  invention  is  quite  so  epoch-making  as  at  first 
sight  appears. 

•  — 
The  Former  German  Submarine  Cables. 

The  task  of  disposing  of  the  former  German-owned  sub- 
marine cables  has  proved  more  difficult  than  was  anticipated. 
Various  inaccurate  statements  regarding  the  fate  of  these  cables 
have  recently  appeared,  but  we  understand  that  the  true 
])osition  is  as  follows  :  As  is  well  known,  for  some  weeks  past 
an  International  Communications  Conference  has  been  sitting 
at  Washington  in  order  to  decide  the  matter.  At  present 
Great  Britain  controls  about  5,000  miles,  France  9,000  miles, 
and  Japan  1,000  miles  of  captured  cables.  So  far  as  the  two 
cables  of  the  Deutsch-Atlantische  Telegraphen  Gesellschaft, 
which  formerly  connected  Borkiun  in  Germany  with  Xew 
York  (via  Horta  in  the  Azores),  are  concerned,  the  United 
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States  Government  is  demanding  the  same  privileges  as  this 
country  and  France,  and  is  insisting  upon  the  former  German 
cables  in  the  Atlantic  connecting  the  United  States  and  Ger- 
manv  being  restbred  to  their  original  position.  It  will  be 
remembered  that  these  cables  were  cut  by  British  cruisers 
during  the  war,  one  end  of  one  of  them  being  drawn  into 
Penzance  and  the  other  end  into  Halifax,  while  the  European 
end  of  the  other  was  landed  at  Brest. 


Outstanding  Problems. 

The  French  delegates  to  the  Conference  offered  on  behalf  of 
their  Government  to  agree  to  the  creation  of  a  trusteeship  of 
the  cables  in  the  event  of  the  American  claim  not  being  ad- 
justed. The  British  delegates  have,  however,  decided  to  fall 
in  with  the  American  views,  provided  the  ownership  of  the 
cable  continues  to  be  British,  and  it  is  possible  that  France 
will  adopt  a  similar  attitude  in  regard  to  the  Brest-New  York 
cable,  while  keeping  undisputed  control  of  the  Brest-Casa- 
blanca-Dakar cable  and  the  Monro via-Pernambuco  cable. 
There  is  no  immediate  prospect  of  a  settlement  of  the  Japanese - 
American  dispute  about  the  ownership  of  the  island  of  Yap, 
in  the  Carolines,  and  the  cables  radiating  there  from  towards 
Shanghai,  the  Dutch  possessions  and  the  island  of  Guam. 
It  is  clear  from  the  prolonged  and  delicate  nature  of  the  nego- 
tiations that  Governments  attach  as  much  importance  as  ever 
to  direct  submarine  telegraph  communication.  Owing  to  its 
reliability  and  secrecy,  this  means  of  communication  will 
continue  to  be  employed,  notwithstanding  the  great  extension 
of  national  and  international  systems  of  radio-telegraphy. 
So  important  is  direct  submarine  communication  between 
America  and  Germany  considered  that  the  Western  Union 
Telegraph  Company  has  completed  arrangements  with  the 
German  Telegraph  Administration  for  handling  cable  traffic 
between  Germany  and  the  United  States.  Plans  are  also 
being  prepared  for  laying  a  new  direct  cable  between  the 
United  States  and  Germany.  We  therefore  hope  that  these 
outstanding  matters  will  be  speedily  settled. 


Engineers  and  Industrial  Questions. 

Those  who  complain  that  the  time  of  engineers  is  now  too 
much  taken  up  with  industrial  questions  and  not  enough 
with  engineering  may  well  point  to  the  proceedings  at  the 
opening  meeting  of  the  1920-21  session  of  the  Institution  of 
Electrical  Engineers  last  week  as  giving  some  ground  for  their 
strictures.  Technical  in  character  as  most  of  the  Presidential 
Address  was  one  of  its  most  pregnant  portions  dealt  with  the 
causes  and  solution  of  the  present  inaustrial  unrest  and  all 
tlie  other  speakers  referred  more  or  less  directly  to  the  same 
question.  Mr.  Atkinson,  in  fact,  answered  his  critics  in  ad- 
vance by  stating  simply  that  these  questions  will  not  be 
solved  by  ignoring  them,  upon  the  well-known  system  of  not 
answering  inconvenient  letters,  and  in  fine  phrase  jiointed 
out  that  the  most  cogent  reason  for  giving  this  matter  atten- 
tion is  that  the  greatest  risk  of  stoppage  >f  the  industrial 
machine  is  in  the  "  unlubricated  working  of  the  human 
element."  ,  He  further  contended,  as  we  have  often  done,  that 
dissatisfaction  and  monotony  are  the  roots  of  the  trouble,  and 
that  increasing  education  is  for  the  moment  an  irritant  rather 
than  a  jialliative. 


wages  boards,  at  welfare  centres,  by  systems  of  payment  and  by 
all  those  other  panaceas  which  promise  so  much  and  effect  so 
little,  but  to  a  consideration  of  what  means  can  be  taken  to 
make  a  man's  daily  task  more  interesting  and  productive.  If 
we  can  do  this  we  shall  have  gone  a  long  way,  even  if  we  admit 
with  Mr.  Chamen  that  our  industrial  ethics  are  all  wrong  and 
that  our  main  concern  should  be  not  with  our  own  welfare, 
safety  and  comfort,  but  with  that  of  our  neighbours.  It  must 
further  be  recognised  that  the  mere  setting  up  of  ideals,  however 
high,  will  not  bring  satisfaction.  There  is  a  large  element  which 
feeds  on  and  encourages  unrest  as  a  sharp  weapon  useful  for 
winning  its  own  dark  battle.  Much  effort  both  destructive  and 
constructive,  but  above  all  in  sympathy  with  the  legitimate 
desire  for  betterment,  will  therefore  be  necessary  before  con- 
ditions can  be  permanently  improved.  But  until  thev  are 
improved  they  will  continue  to  be  a  chief  concern  of  engineers. 


A  Whole  Time  President. 

In  comparing  the  President  of  the  Institution  of  Electrical 
Engineers  with  the  holder  of  the  mayoral  office  in  one  or  other 
of  our  cities  and  towns  we  have  no  wish  to  be  derogatory  to 
either  party.  For  while  the  latter  plays  some  considerable 
part  in  local  politics  and  acquires  a  reflected  glory  from  the 
traditions  of  his  office,  the  former,  while  his  glory  is  less  efful- 
gent, plays  an  even  greater  part  in  directing  the  affairs  of  a 
great  Institution.  There  is  another  point  of  similarity.  The 
duties  of  both  offices  are  becoming  more  and  more  onerous, 
requiring  the  expenditure  of  an  increasing  amount  of  labour 
and  time  which,  though  given  voluntarily,  is  often  spared  with 
some  difficulty  from  other  equally  in_iportant  matters.  The 
result  is  that  in  both  cases  one  of  the  first  qualifications  for 
office  is  to  have  plenty  to  spare  of  that  commodity  of  which  most 
of  us  desire  a  greater  supply.  This  necessarily  and  unwisely 
limits  the  field  of  choice,  and  we  therefore  hope  that  in  the 
case  of  the  Institution  of  Electrical  Engineers  at  any  rate  some 
compromise  will  be  arrived  at  whereby  even  the  busiest  man 
can  take  his  share  of  Presidential  responsibility  where  it  is  desir- 
able he  should  do  so. 


Wanted — A  New  System. 

Ik  this  be  so,  and  we  agree  that  it  is  probablv  the  most 
fumlamental  reason,  our  efforts  towards  industrial  peace  had 
better  far  be  directed  not  to  tinkering  with  the  subject  on 


The  Musings  of  an  Electro-Cynic. 

On  another  page  of  this  issue  we  commence  publication  of  a 
series  of  articles  under  the  pleasing  pseudonym  of  "  Electro- 
Cynic."  Cynicism  may  be  described  as  a  process  which 
introduces  too  great  a  percentage  of  acid  into  the  chemical 
processes  of  everyday  existence.  Nevertheless,  acid  under 
certain  circumstances  has  its  uses,  and  though  every  statement 
made  by  the  professed  cynic  need  not  be  taken  at  its  face  value. 
most  of  them  contain  a  substratum  of  truth  which  make.s  them 
worth  more  consideration  than  they  often  receive.  In  the 
article  which  we  publish  in  this  week's  issue  the  author  draws 
attention  to  that  much-boomed  apparatus  the  electric  washer. 
He  points  out  that  not  only  are  the  claims  made  for  the  sales 
of  this  typically  American  machine  obviously  exaggerated, 
biit  that  the  machine  itself  is  open  to  severe  criticism  in  design 
and  employment,  while  it  is  not  really  a  domestic  electric 
apparatus  at  all.  Its  undoubted  faults  make  it  a  secret  enemy 
rather  than  an  ally  to  the  development  of  domestic  electricity. 
The  author  makes  a  number  of  points  which  we  leave  to  speak 
for  themselves  ;  but  he  has  not  mentioned  one  disadvantage 
of  this  machine-  that  is  the  noise  it  makes.  This  is  likely  to 
be  a  considerable  nuisance  to  neighbours  in  our  congested 
housing  districts,  and  from  this  ari.ses  the  phost  of  a  domestic 
tragicomedy,  wherein  Mrs.  A.  knowing  that  Mrs.  B  has 
become  possessed  of  an«olectric  washer,  and  being  especially 
annoyed  that  she  is  not  equally  fortunate,  will  take  pro- 
ceedings for  nuisance. 
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Pitfalls  of  Inventors 

The  action  brought  by  the  British  Thomscjx-Houston  Co., 
for  an  injunction  to  restrain  th(!  alleged  infringement  of  their 
patent  No.  10,918  of  1913  dealing  with  "  improvements  in 
incandescent  lamps  "  has  been  dismissed  on  appeal.  The 
action  illustrates  the  intricacies  of  our  patent  law  and  exhibits 
the  j)itfalls  into  which  an  inventor  may  fall  once  he  begins  to 
))atent  the  results  of  his  work.  The  jiatent  in  question  related 
to  gasfilled  lamps  and  the  specification  contained  a  claim 
for  "  an  incandescent  electric  lamp  having  a  filament  of  tung- 
sten and  of  other  refractory  metal  of  large  diameter  or  cross- 
section  or  of  concentrated  form,  and  a  gas  or  vapour  of  low 
heat  conductivity  at  relatively  high  pressure,  &c."  (The 
italics  are  ours).  It  was  admitted  that  the  lamp  had  nearly 
double  the  efficiency  of  the  ordinary  tungsten  filament  lamp 
and  that  it  had  a  large  and  increasing  sale.  Among  the 
defences  raised  was  that  the  complete  specification  did  not 
sufficiently  describe  the  nature  of  the  invention.  Mr.  Justice 
Sargant,  however,  held  that,  though  the  patent  was  not 
assailable  on  the  ground  of  proper  subject  matter,  it  was  bad 
because  the  claim  was  too  wide  and  covered  the  sole  right 
to  apply  the  principle  comprised  in  the  discovery. 

Result  of  Appeal. 

The  Company  appealed,  but  the  higher  Court  also  held  that 
the  word  "  large  "  was  too  ambiguous  to  define  the  monopoly 
claimed.  The  invention,  which  was  communicated  by  the 
General  Electric  Company  of  America,  was  admitted  by  all 
the  judges  to  be  good  subject-matter  for  a  patent  and  to  be 
beneficial  owing  to  the  great  economy  in  lighting  that  could 
be  effected  by  its  use.  We  therefore  sympathise  with  the 
inventor,  who  has  made  a  valuable  discovery  only  to  fail  to 
secure  protection  because  he  has  not  been  sufficiently  precise 
in  the  phraseology  used.  As  we  have  frequently  urged,  the 
moral  to  be  drawn  is  the  necessity  for  great  care  in  the  prepara- 
tion of  patent  specifications,  more  particularly  in  the  claims 
made. 


Difference  of  Opinion  in  the  United  States. 

Those  who  consider  that  judicial  decisions  on  such  matters 
have  much  the  same  uncertainty  as  betting  on  horses 
will  be  supported  in  their  view  by  the  decision  reached 
a  few  months  ago  by  the  Federal  Court  of  Appeal  of  the  State 
of  New  York  in  the  General  Electric  Company  v.  the  Nitro- 
Tungsten  Lamp  Company.  The  original  action  was  for  infringe- 
ment of  patent  rights  on  the  lines  we  have  just  indicated  and 
the  District  Court  of  New  York  found  for  the  plaintiffs.  The 
defence  was  that  the  claims  made  were  too  indefinite,  but 
the  Appeal  Coiirt  held  that  it  was  impossible  to  define  the 
parts  of  the  lamps  in  dimensional  units  or  to  give  exact  measure- 
ments, because  the  economic  object  of  the  lamp  was  to  diminish 
the  wattage  per  candle  and  dimensions  must  therefore  be  propor- 
tioned to  the  designed  wattage.  International  patent  law 
would  therefore  seem  to  be  a  matter  for  the  League  of  Nations, 
when  that  amorphous  body  can  find  time  to  deal  with  it  though 
we  do  not  advise  the  British  Thomson-Houston  Company  to 
be  in  any  hurry  to  bring  their  claims  forward. 

Companies  and  Grants  for  Research. 

A  CASE  of  considerable  interest  to  both  engineers  and  scien- 
tific institutions  came  before  the  Court  last  week  when  the 
validity  of  a  resolution  passed  at  an  extraordinarv  general 
meeting  of  Messrs.  Brunner,  Mond  &  Company,  Ltd.,  was 
called  in  question.  By  the  resolution  it  was  proposed  to  make 
a  grant  of  £100,000  to  universities  and  scientific  institutions 
for  the  advancement  of  education  and  research.  As  is  usual 
on  such  occasions  there  was  some  captious  and  unenlightened 
opposition  and  subsequently  a  Mr.  Evans  opposed  the  resolu- 


tion and  further  di.stinguished  him.self  by  commencing  legal 
proceedings  to  restrain  the  directors  from  acting  as  they  wished. 
Now  it  is  well  known  that  a  company  can  only  perform  such 
things  as  are  authorised  by  its  memorandum  and  articles  of 
association.  It  is  equally  well  known  the  Brunner,  Mond  & 
Comjiany  are  primarily  chemical  manufacturers,  but  Clau.se  3 
(s)  of  their  memorandum  empowers  them  to  do  all  such 
business  as  may  be  incidental  to  the  furtherance  of  this  object. 
The  plaintiff's  case  was  that  this  loophole  was  not  sufficiently 
large  to  pass  the  endowment  of  general  science  and  that  if 
the  expenditure  could  be  made  to  provide  a  re.servoir  of 
highly-trained  men  for  the  company  it  could  also  be  incurred 
for  education  generally-  which,  of  course,  would  Vje  very 
horrible. 


The  Doctrine  of  Ultra  Vires. 

The  doctrine  of  ultra  vires  is  a  highly  technical  branch  of 
legal  learning  and  it  has  been  a  fruitful  source  of  litigation, 
but  we  are  glad  Mr.  Justice  Eve  took  a  broad  and  sensible 
view  of  the  matter  and  thus  proved  that  the  law  is  not  always 
an  '■  hass,"  even  if  some  of  Bruxxer,  Moxi/s  shareholders  are. 
In  giving  judgment,  dismissing  the  action,  he  pointed  out 
that  the  que.stion  was  really  whether  such  an  application 
of  the  funds  was  within  the  Company's  power.  From  the 
evidence  it  appeared  that  the  expenditure  would  be  for  the 
benefit  both  of  the  community  and  the  company.  That  seemed 
to  do  away  with  the  criticism  that  the  resolution  was  too 
general  and  not  confined  to  a  special  branch  of  science.  Those 
universities  and  institutions  to  which  grants  were  made 
would,  no  doubt,  be  resorted  to  in  the  future  by  persons  of 
capacity  from  all  parts  of  the  world,  who  might  in  some  cases 
act  as  rivals  to  the  company.  But  it  was  a  question  of  degree 
whether  the  advantage  outweighed  the  disadvantage,  and,  on 
the  evidence,  his  Lordship  thought  that  it  did.  There  was 
evidence  that  the  company  found  it  difficult  to  secure  the  right 
class  of  men  for  the  proper  conduct  of  its  business  as  chemical 
manufacturers  and  he  thought  the  pro\'ision  of  the  fund  would 
bring  into  existence  an  efficient  body  of  men  from  which  recruits 
could  be  drawn.  We  welcome  not  only  the  decision,  but  the 
reasons  for  it  and  we  hope  that  other  companies,  engineering 
as  well  as  chemical,  will  follow  the  good  example  set  by 
Messrs.  Brunner,  Mond  &  Company.  It  would,  however, 
be  advisable  to  see  that  their  constitution  is  sufficiently  wide 
to  enable  them  to  do  so  or  they  wall  find  some  parsimonious 
or  litigious  shareholder  raising  objections.  This  is  important 
at  a  time  when  much  more  in  this  way  is,  we  hope,  going  to  be 
done  bv  electrical   manufacturers. 


The   Moral    of    It. 

There  are  several  kinds  of  Presidential  Addresses.  There  is, 
first,  the  kind  that  differs  very  little  from  the  Papers  which 
it  is  customary  to  read  before  the  society  to  v.'hich  it  is  delivered. 
It  deals  with  some  particular  phase  of  the  work  upon  which 
the  occupant  of  the  chair  is  particularly  engaged  and  is  only 
exempted  from  the  discussion,  that  would  otherwise  take  place 
on  it,  by  custom  and  by  the  fact  that  those  present  are  pre- 
vented by  diffidence  or  ignorance  from  indulging  in  impromptu 
criticism.  The  silence  thus  itiiposed  is  generally  made  doubly 
sure  by  not  issuing  the  address  to  members  in  advance.  Such 
a  presidential  address  has  not  a  very  high  place  in  the  scheme 
of  things. 

Then  there  is  the  presidential  address  which  deals  in  a  more 
or  less  general  way  with  progress  in  the  particular  branch  of 
science  or  industry  with  which  the  speaker  is  most  familiar. 
Such  an  address  also  has  its  uses,  especially  as  a  work  of 
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reference  if  it  is  accompanied  by  sufficiently  copious  footnotes  ; 
but  it  is  also  exempted  from  formal — or,  what  is  more  im- 
portant on  such  occasions,  from  informal — discussion  by  the 
fact  that  it  deals  with  self-evident  truths,  which  neither  invite 
nor  admit  of  controversy. 

The  Address  op  the  Onlooker. 

The  third  kind  of  address  deals  with  progress  in  science  or 
industry,  or  in  both  as  a  whole.  It  is  necessarily  composed 
by  a  worker  in  one  or  other  of  the  numerous  small  plots  in  these 
extensive  fields  ;  but  the  composer  is  one  who  has  not  per- 
mitted the  mental  myopia  which  is  a  concomitant  of  the 
specialisation  of  the  j)resent  day  to  cloud  his  outlook  on  the 
movements  which  are  going  on  outside  his  own  sphere,  or  to 
their  importance  on  both  past  developments  and  future 
progress,  whether  it  be  in  a  particular  section  of  the  field  or 
in  the  field  as  a  whole. 

It  is  into  this  third  class,  which  is  the  most  useful  of  them  all, 
that  Mr.  Llewelyn  Atkinson's  presidential  address  delivered 
to  the  Institution  of  Electrical  Engineers  last  week  falls.  It 
is,  of  course,  by  the  custom  we  have  already  noted,  exempt 
from  formal  discussion,  but  when  once  the  magnetic  field 
caused  by  the  attractiveness  of  its  subject-matter  and  the 
charm  of  its  delivery  have  died  away,  it  will  be  widely  and 
critically  discussed  in  an  informal  way,  and  will  be  a  work  of 
reference  for  many  a  long  day.  We  can  think  of  no  better 
use  to  which  it  can  be  put. 

The  Record  of  a  Jubilee. 

As  will  be  seen  by  the  abstract  which  we  publish  on  another 
page  of  this  issue,  an  abstract  much  shorter  than  we  could 
wish  it  to  be,  Mr.  Atkinson  starts  from  the  old  familiar  point 
of  the  present  position  of  the  Institution,  describes  the  increases 
in  the  range  of  its  activities  during  the  fifty  years  that  it  has 
been  in  existence,  and  deals  shortly  with  the  technical,  financial 
and  administrative  problems  with  which  it  is  now  faced.  As 
he  shows,  the  Institution  has  not  only  grown  taller  as  the  years 
have  gone  on,  but  it  has  also  broadened  out,  and,  to  change 
the  metaphor,  for  the  present,  after  a  massed  attack  that  has 
carried  a  very  imjjortant  line  of  trenches,  it  must  undergo 
a  period  of  recuperation  before  it  can  safely  undertake  any 
further  attempts  at  a  development  which  is  really  necessary 
for  its  well  being. 

Then,  by  a  species  of  electrically-operated  time-machine, 
with  1871,  the  date  of  the  founding  of  the  Society  of  Telegraph 
Engineers  as  a  starting  point,  we  are  taken  successively  over 
the  developments  that  have  been  effected  in  the  various  fields 
of  electrical,  scientific  and  engineering  knowledge.  The  value 
of  such  an  exposition  nmst  depend  on  the  expositor.  It  might 
be  worthless,  but  true,  or  packed  so  full  of  meat  that  it  would 
be  difficult  to  digest,  being  accompanied  by  none  of  that  pepsin 
which  makes  assimilation  easy.  It  might  be  lively  and  untrue, 
on  lines  which,  though  popular  in  modern  biography,  are 
hardly  suited  to  the  pronouncements  of  a  President  of  a 
learned  body.  In  fact,  as  regards  historical  detail,  it  is  both 
true  and  lively — qualities  no  doubt  derived  from  the  character 
of  the  speaker,  but  more  from  the  circumstance  tliat  he  has 
lived  most  of  the  history  about  which  he  is  writing.  Such  a 
man  is  the  best  kind  of  historian  if  he  can  avoid  the  fault 
of  failing  to  see  the  wood  for  the  trees.  In  Mr.  Atkin- 
son's case,  his  comments,  too,  are  not  without  their  value, 
though  whether  they  will  receive  general  subscription  is  rather 
doubtful.  It  is  a  little  early  to  say.  It  is  true  that  the  onlooker 
sees  most  of  the  game,  but  he  does  not  always  best  understand 
the  game's  difficulties.  That  is  what  has  sometimes  hap- 
])ened  to  Mr.  Atkinson.  Still,  even  in  such  cases,  he 
represents  a  point  of  view  which  it  is  useful  to  have  even  if 
it  onlv  gives  rise  to  criticism. 


The  Future  of  the  Electrical  Industry. 
So  much  for  the  past.  When  we  come  to  the  future,  Mr. 
Atkinson  is  upon  surer  ground.  Speculations  about  new 
methods  of  power  generation,  of  radio-communication,  of 
electric  vision  and  of  the  application  of  electricity  to  agricul- 
ture, are  worth  every  consideration  at  the  present  time  so  long 
as  they  are  well  reasoned,  sane  and  broad  in  their  outlook. 
The  point  of  view  from  which  aU  these  problems  are  regarded 
is  in  itself  important,  and  Mr.  Atkinson  possesses  the  useful 
quality  in  these  troublous  times  of  being  able  to  look  at^old 
problems  from  new  points  of  view.     That  way  solution  lies. 

Scientific  Methods  in  Industry. 

The  past  and  future  having  been  discussed,  in  the  con- 
cluding portion  of  the  address  we  return  to  the  present  (the 
most  important  period  for  all  of  us)  with  a  stirring  plea  for 
the  application  of  scientific  methods  to  commerce  and  industry. 
What  is  required  in  both,  says  Mr.  Atkinson,  is  organised 
knowledge,  so  that  what  has  been  done  in  the  past  may  be 
taken  advantage  of  in  the  future,  instead  of  innumerable 
fresh  starts  having  to  be  made,  as  is  the  natural  result^  of 
present  methods  of  working.  Many  of  the  troubles  of  elec- 
trical industry  can  be  solved  by  the  formation  of  associations 
representing  the  separate  branches  which,  by  damping  the 
oscillations  caused  by  attacks  on  or  from  competitors,  wiU 
enable  the  whole  body  to  devote  itself  to  the  overcoming  of 
external  competition,  to  the  cultivation  of  overseas  trade,  to 
the  development  of  improved  processes  and  to  an  enjoyment  of 
the  benefits  arising  from  an  increased  application  of  scientific 
knowledge.  Along  with  this  must  go  the  education  of  the 
public  to  an  appreciation  of  the  benefits  that  will  follow  from 
the  employment  of  electrical  apparatus  by,  as  Mr.  Atkinson 
truly  says,  the  creation  of  a  vacuum  into  which  goods  will 
naturally  flow,  instead  of  having  to  be  pushed,  as  is  necessary 
with  our  present-day  policy. 

A  NoN- Vicious  Circle. 

A  great  deal  has  recently  been  heard  about  the  vicious  circle- 
But  a  circle  is  not  predestined  to  viciousness,  and  the  circular 
tour  which  Mr.  Atkinson  has  so  ably  conducted  for  the  benefit 
of  members  of  the  Institution  of  Electrical  Engineers  is  one 
of  which,  owing  to  its  educational  possibilities,  most  electrical 
engineers  stand  in  real  need.  The  giants  in  the  past  did  well 
for  the  electrical  industry,  but  now,  as  Mr.  Atkinson  said, 
there  are  so  many  giants  that  great  stature  is  of  no  account, 
but  with  that  increased  stature  goes  increased  responsibility, 
and  the  future,  therefore,  expects  even  more  from  electrical 
engineering  than  has  been  given  in  the  past.  One  of  the  quaint 
philosophers  in  "  Alice  in  Wonderland  "  says  that  every  story 
has  a  purpose,  but  that  purpose  may  be  implied  as  well  as 
explicit.  We  take  it  that  Mr.  Atkinson's  implied  purpose 
is,  to  paraphrase  Bacon,  that  the  time  has  now  come  when  the 
debt  which  each  man  owes  to  his  profession  should  be  paid 
in  full  with  ijrterest  by  electrical  engineers. 


The   Cost  of   Electric 
Traction. 

The  great  question  upon  what  system  the  railways  of  this 
country  are  to  be  electrified  having  presumably  been  settled  by 
the  report  of  the  Ministry  of  Transport  Committee,  there  remains 
the  still  greater  question  whether  it  will  pay  to  carry  out  the 
conversion  from  steam  to  electric  working.  The  answer,  of 
course,  depends  on  two  things  :  The  expectation  of  saving 
money  on  operating  expenses  by  making  the  change,  and 
the  possibility  that  electrification,  while  costing  just  as 
much    as  steam  working  and  predicating  also  an  increased 
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capital  a(-(ount,  will  bring  in  more  revenue  than  the  present 
methods  i)f  working  and  thus  increase  the  margin  between 
receipts  and  exi)euditure.  In  attempting  an  answer  to  this 
question,  too  much  reliance  must  not  be  placed  on  estimates. 
They  are  misleading,  and  the  only  really  safe  basis  must  be 
actual  operating  results.  Unfortunately,  such  published 
results  are  very  meagre  and  we  remember  only  three  Papers 
dealing  with  British  railway  ])ractice  in  which  anything  like 
full  information  has  been  given  in  a  form  suitable  for  use  by 
railway  engineers. 

The  Liverpool-Southport  Electrification. 
The  first  of  these  was  Mr.  (now  Sir  John)  Aspinall's  Pre- 
sidential Address  to  the  Institution  of  Mechanical  Engineers, 
which  was  published  and  criticised  in  The  Electrician  for 
April  30th,  1909.  It  will  be  remembered  that  Sir  John  dealt 
with  the  electrification  of  the  Liverpool-Southport  section  of 
the  Lancashire  and  Yorkshire  railway  and  took  as  his  text  the 
dictum  that  electrification  had  been  adopted  "  not  to  save, 
but  to  make  money."  Nevertheless,  it  was  found  that  there 
was  a  considerable  saving  in  coal  consumption  per  ton-mile, 
and  that  other  economies  are  a  corollary  to  the  improved 
methods  of  trafl&c  working  which  are  possible  when  elec- 
trification is  introduced.  Dr.  Steinmetz,  speaking  recently, 
put  this  fuel  saving  as  high  as  GO  per  cent.,  and  pointed  out  that 
there  was  an  auxiliary  economy  possible  in  only  ha\nng  to 
transport  the  coal  to  a  few  places  on  the  line  instead  of  to 
numerous  coal  dumps  and  stores.  Mr.  Armstrong,  in  a 
Paper  to  which  we  refer  below,  gave  similar  figures,  and  there 
seems  no  reason  why  British  and  American  practice  should 
differ  much  in  this  respect. 

Mr.  Roger  Smith's  Presidential  Address. 
In   Mr.    Roger   T.    Smith's    Presidential   Address   to   the 
Institution  of  Electrical  Engineers,  with  which  we  dealt  in 
our  issue  of  November  21st,  1919,  it  was  pointed  out  that  the 
cost  of  a  steam  locomotive  was  2s.  per  passenger  train  mile, 
and  about  4s.  8d.  per  goods  train  mile.     Electrification  would 
give  corresponding  figures,  if  the  cost  of  energy  and  the  amount 
necessarily  payable  on  account  of  interest   did  not  together 
exceed  Is.  2d.  in  the  case  of  the  passenger  locomotive,  and 
3s.  in  the  case  of  the  goods  locomotive  ;  or,  put  in  another  way, 
if  the  weight  of  the  passenger  train  did  not  exceed  175  tons 
and  of  the  goods  train  1,000  tons.     Taking  present  practice 
as  a  standard  therefore,  it  appears  that  the  electric  working 
of  main  line  passenger  traffic  would  hardly  be   a  paying  pro- 
position, while  the  electric  operation  of  goods  traffic  would  be 
quite  remunerative  if  the  cost  of  energy  did  not  exceed  0-5d. 
per  unit.     Experience  has,  however,  shown  that  with  elec- 
trification the  traffic  does  not  remain  constant  but  increases 
at  a  rate  that  some  systems  in  this  country  have  found  alriiost 
embarrassing.     It  is  therefore  fair  to  draw  the  conclusion  from 
both  these  pronouncements  that  electrification  is  not  likely  to 
cause  any  actual  saving,  but  that  it  will  certainly  bring  an 
increased  revenue,  which  properly  employed  comes  to  the  same 
thing.     This  is  a  point  which  is  not  new,  but  as  it  is  often  dis- 
regarded in  discussions  on  this  question,  nothing  will  be  lost 
by  once  more  pressing  it  home. 

Electric  v.  Steam  Locomotives. 
There  is,  however,  another  side  to  the  picture.  Dealing 
with  the  related  question  of  locomotive  performance  Mr. 
A.  H.  Armstrong,  in  a  Paper  road  recently  at  a  joint  meeting 
of  the  American  Institute  of  Electrical  Engineers  and  the 
American  Society  of  Mechanical  Engineers,  compares  the 
performances  of  the  Mikado  and  Mallet  types  of  steam  loco- 
motive with  the  electric  locomotive,  and  concludes  that  the 
last  can  deal  with  heavier  loads  more  expeditiously  and 
efficiently  and  with  a  lower  labour  cost  than  either  of  the  other 
two   types.     The  electric  locomotive   is,   in   fact,   especially 


useful  in  relieving  congestion  on  single  track  .sections  and 
should  permit  of  the  tonnage  capacity  of  such  section.s  being 
increased  by  fully  bO  per  cent.,  while  \u  greater  braking  y>o8si-  . 
bilities  makes  the  carrying  of  traffic  on  the  down  grades  very 
much  safer.  Its  maintenance  cost.s  are  about  15  cents  per 
mile,  compared  with  60  cents  for  the  steam  locomotive. 

These  figures  from  American  practice  therefore  tend  to 
.show  that  there  is  a  direct  sa\'ing  to  be  gained  by  the  adoption 
of  electric  traction.  The  economies  of  electrification  do 
not,  however,  end  here.  For  it  is  obviou.s  that  though  an  actual 
saving  over  the  older  methods  of  working  may  not  be  in  all 
cases  obtainable,  yet  there  must  be  in  all  cases  where  electrical 
working  is  used  methods  of  operation  which  pive  tl  e  best 
financial  results.  It  is  here  that  these  engineers  who  have 
already  had  experience  with  electrified  railways  might  help 
us,  if  they  would. 

Operating  Data  from  the  United  States. 
We,  therefore,  welcome  some  operating  data  concerning  the 
electrified  section  of  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way which  have  recently  been  published  in  a  Paper  read  by 
Mr.  R.  Beeukes  before  the  American  Institute  of  Electrical 
Engineers.  It  will  be  remembered  that  the  system  is  operated 
by  high-tension  direct  current  at  a  pressure  of  3,000  volts,  and 
that  the  section  in  question,  which  is  440  miles  long,  contains 
some  very  severe  gradients,  passing  as  it  does  over  the  Rocky 
Mountains.  The  section  is  divided  into  two  to  which  energy 
is  supplied  at  100,000  volts  under  two  separate  contracts. 
Each  of  these  contracts  provides  for  a  minimum  papnent  on 
the  basis  of  a  60  per  cent,  load  factor  and  when  this  is  ex- 
ceeded each  unit  consumed  is  paid  for  at  the  rate  of  0-5.36  cents. 
To  ensure  the  maximum  economical  working,  however,  the 
demand  is  controlled  by  a  "'  dispatcher  "  whose  duty  it  is  to 
prevent  the  power  demand  exceeding  a  certain  aniovmt.  This 
he  does  by  lowering  the  voltage  and  thus  decreasing  the  speed 
of  the  trains.  Such  an  arrangement  has  also  the  efiect  of 
increasing  both  the  time  taken  to  carry  goods  and  the  engine 
driver's  wages,  so  that  it  cannot  be  pushed  too  far.  And  in 
practice  it  is  found  that  a  great  deal  can  be  done  by  arranging 
the  running  of  trains  over  the  section  on  a  time  basis,  and  that 
the  time  the  limiting  action  is  in  operation  does  not  in  most 
months  exceed  10  per  cent.,  and  is  sometimes  as  low  as  2  pe  r 
cent.  Consumption  readings  are  regularly  taken  on  each 
locomotive  and  it  is  fou-'id  that  about  66  per  cent,  of  the  energy 
delivered  to  the  system  is  usefully  employed,  while  the  average 
consumption  per  gross  ton  mile  train  taken  over  a  year's 
working  is  34-8  units  at  the  high-tension  'bus-bars  and  23-8 
units  at  the  locomotive.  The  average  load  factor  is  57-3  per 
cent,  and  the  cost  per  unit  per  gross  tofi  mile  is  22-5  cents. 
These  figures  apply  to  one  division  alone,  though  those  on  the 
other  are  very  similar.  The  cost  per  unit  delivered  to  the 
locomotives  is  1-1  cents. 

As  regard  maintenance  some  figures  recently  published  for 
the  working  of  the  St.  Clair  Tunnel  on  the  Grand  Trunk 
system  show  that  the  average  cost  of  maintenance  was 
4-5  cents,  per  locomotive  mile  up  to  1915  and  7-0o  cents,  for 
the  last  five  years.  Moreover,  the  locomotives  were  available 
for  more  than  90  per  cent,  of  their  life. 

These  figures,  though  interesting  and  given  in  a  form  which 
we  should  like  to  have  for  electric  railways  in  this  country,  are 
hardly  comparable  with  anything  our  railway  engineers  are 
likely  to  obtain.  We  are  more  concerned  with  suburban  traffic 
than  mountain  divisions,  and  with  the  railway  companies 
generating  their  own  power  the  question  of  demand  limitation 
ceases  to  have  so  great  an  importance.  Nevertheless,  a 
detailed  analysis  of  the  costs  of  operation  would  be  both 
interesting  and  useful.  We  hope  some  public-spirited  railway 
will  supply  them  without  delay. 
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Mr.   Llewelyn   B.    Atkinson   on   Electrical 
Science   and   Industry. 

Past    Progress    and    Future    Developments. 


It  is  not  generally  realised  that  the  main  work  of  the  President 
of  the  Institution  of  Electrical  Engineers  lies  in  something  else  than 
writing  his  address.  For  his  year  of  office  he  is,  as  it  were,  the 
chairman  and  managing  director  of  this  great  Institution,  and  what 
with  the  ordinary  meetings,  the  meetings  of  the  local  centres,  and  of 
the  committees  and  joint  committees  on  various  subjects,  it  is 
becoming  nearly  a  whole-time  job.  Unless  these  tendencies  can  be 
modified,  few  members  will  feel  able  to  undertake  the  office  of 
President,  because  they  are  unable  or  unwilling  to  devote  the  time 
and  administrative  effort  necessary  to  the  office. 

The  Jubilee  of  the  Institution. 
The  year  1921  will  be  the  jubilee  of  the  Institution  of  Electrical 
Engineers,  as  the  Society  of  Telegraph  Engineers  was  founded  on 
May  17,  1871,  the  first  general  meeting  being  held  on  February  28, 
1872,  wlien  the  President,  Dr.  WiUiam  Siemens,  delivered  an  address 
dealing  principally  with  the  objects  of  the  society,  and  made  clear 
that  he  at  least  regarded  it  as  a  speciafists'  society,  and  thought  of 
the  Institution  of  Civil  Engineers  as  the  Institution  of  Engineers. 
Substantially  the  Society ,|and  subsequently  the  Institution,  retained 
that  point  of  view  for  the  first  35  years  of  their  joint  existence,  but 
by  a  process  of  evolution  the  Institution  of  Electrical  Engineers  has 
now  reached  a  position  where  it  claims  to  represent  science  and  an 
industry  based  on  that  science.  It  is  the  first  of  the  great  institutions 
to  have  been  forced  by  the  circumstances  of  its  industry  into  such 
a  position,  and  this  function  of  its  activities  has  to  a  considerable 
extent  been  brought  about  by  the  fact  that  electrical  engineering 
is  largely  concerned  mth  public  services. 

The  Present  Position  of  the  Institution. 

The  increased  sympathy  existing  between  the  Institution  of  Elec- 
trical Engineers  and  all  classes  in  the  industry  may  be  traced  to  the 
time  when  definitely  or  impHcitly  this  great  difference  between  it  and 
the  older  institutions  was  recognised,  and  its  work  was  adapted  to  the 
needs  of  the  electrical  industry.  The  great  extension  of  the 
activities  of  the  Institution  and  its  twelve  territorial  centres  and 
sub-centres,  whilst  it  has  raised  it  to  the  position  of  the  most  active 
engineering  force  in  the  country,  has  created  its  own  special  problems, 
notably  that  of  finance  The  meetings,  of  which  105  in  all  took 
place  during  the  last  session,  in  themselves  involve  considerable 
expense.  In  addition,  the  cost  of  printing  the  "  Proceedings  "'  has 
increased  from  £2,000  in  1914  to  £6,000  in  1920,  and  a  point  may 
soon  be  reached  comparable  to  that  of  the  old  London  Electrical 
Society,  which  was  submerged  in  the  cost  of  printing  its  own  pro- 
ceedings. It  is  therefore  evident  that  some  editing  of  the  discussions 
and  proceedings  will  have  to  be  put  into  force  if  the  present  number 
of  Papers  is  to  be  published.  A  reduction  in  the  number  of  Papers 
is  to  be  avoided  if  possible,  as  it  would  mean  a  number  of  Papers 
on  electrical  subjects  being  taken  elsewhere  in  order  that  they  might 
bo  published. 

Tlie  fact  that  members  have  tc  grasp  in  this  connection  is  that 
this  Institution  is  giving  more  to  its  met  'bers  than  any  other  has 
ever  attein])ted,  and  that  comparisons  oi  tiie  cost  of  working  of  it 
and  the  nec^essary  subscrij)tions  thereto  v/ith  those  of  other  simihir 
bodies  have  no  common  basis.  In  1917  Mr.  C.  H.  VVordinghaiii 
dealt  very  exhaustively  with  some  j)OHsible  further  activities 
of  the  Institution.  Some  of  these  have  been  inaugurated  and  otiiers 
are  waiting  vuitil  the  building  is  Regained.  For  the  immediate 
fiiture  the  gix^at  advances  in  the  Institution's  activities  ri^ider 
a  period  of  digestion  necessary  before  any  further  rcadical  changes 
iiin  made.  The  cjuestion  of  registration  was  '  cry  fully  discussed 
last  year,  and  \vh(>n  the  time  comes  again  to  derl  vith  this  princij)le 
the  members  will  be  invited  to  take  n  hand  in  m 'tling  it.  It  will, 
however,  bo  a  nIuc  (fiid  no)i  that  this  great  Institution  takes  in  any 
such  scheme  the  ])osition  to  which  it  is  entitled.  Ono  of  the  results 
of  the  war  was  the  stri])i)ing  of  the  colleges  of  their  students,  and  the 
result  will  be  that  in  a  certain  number  of  years  there  will  l>e  a  dearth 
of  men  coming  forward  with  the  necessary  qualifications  for  full 
monibershi])  of  the  Institution. 

The  Elkctuu  ai.  Pkoohkss  oi  thk  HalfC'enti  ky. 

In  1873,  the  second  year  of  the  life  of  the  Society  of  Telegraph 
Engineers,  the  lirst  edition  of  (lark  Maxwell's  "  Tivatise  on  Elec- 
tricity "  a|)penivd.     The  tnMtise  was  the  starting  point  of  niodern 


electrical  theory,  and  it  is  unfortunate  that  its  subdivision  into  two 
volumes  was  not  made,  because  many  engineers  have  never  studied 
Maxwell's  work  owing  to  their  having  been  dissuaded  from  doing 
so  by  the  formidable  nature  of  its  analytical  pait?,  whilst  the 
principles  might  have  been  clearly  understood  with  only  a  general 
knowledge  of  the  mathematical  methods  adopted.  At  the  time  of 
this  book's  publication  there  was  absolutely  no  knowledge  of  what 
actually  constituted  the  electric  current,  but  the  work  on  electrical 
discharges  in  rarefied  gases  of  Spottiswoode,  De  la  Rue,  Gordon  and 
Crookes,  and  later  of  Lenard  and  Rontgen,  terminated  in  1896  with 
the  discovery  of  the  electron,  and  the  part  it  plays  in  the  phenomena 
of  the  electric  current  Many  writers,  notably  OUver  Heaviside, 
followed  up  what  Maxwell  had  commenced,  and  the  results  predicted 
received  their  full  proofs  with  the  experimental  work  of  Hertz, 
leaving  us  with  the  unsolved  problem  ^vith  which  electrical  science 
is  doubtless  called  upon  to  deal — the  nature  of  the  atom. 

Electronic  Theory. 

Tied  up  with  this  lies  the  complete  solution  of  the  problem  of 
temporary  and  permanent  magnetism.  Investigations  which  have 
been  made  in  connection  with  the  electron  have  led  to  a  revision 
of  our  ideas  on  some  questions  of  mechanics.  Following  the 
investigations  of  Sir  J.  J.  Thomson,  published  in  1881,  on  the 
quasi-inertia  of  a  moving  electric  charge,  we  cannot  regard  the 
electron  as  having  a  fixed  inertia  mass.  It  cannot  move  without 
setting  up  movements  in  the  ether  involving  the  storage  of  energy 
therein,  and  the  amount  of  those  movements  depends  on  the 
acceleration  and  also  on  the  velocitj'  of  the  electron.  The  inertia 
mass  of  the  electron,  therefore,  is  in  part  or  whoUy  an  expression 
of  a  rate  of  storing  energy  in  the  ether.  Experimental  investigation 
seems  to  show  that  the  whole  mass  of  an  electron  may  be  thus 
accounted  for,  and  it  is  clear  that  at  least  some  part,  if  not  the  whole, 
of  the  inertia  mass  of  all  matter  arises  from  the  energj'  effect  of 
the  ether  disttirbances  which  take  place  when  matter  is  accelerated, 
and  these  disturbances  being  transmitted  with  a  finite  velocity,  the 
inertia  mass  of  all  matter  in  whole  or  in  part  depends  on  the  velocity 
with  which  it  is  moving.  It  is  quite  clear,  therefore,  that  we  as 
engineers  have  to  accept  considerable  changes  in  the  views  on 
which  the  scientific  training  of  most  of  us  was  often  based,  and  the 
theory  of  relativity  enunciated  by  Einstein  adds  to  the  truth  of 
this  dictum. 

Whilst,  however,  it  is  necessary  that  engineers  should  pi-epare 
their  minds  for  great  changes  in  their  conceptions  of  these  mattfrs. 
this  need  give  rise  to  no  misgivings  about  the  ordinary  results  of 
mechanics  and  physics  as  applied  to  engineering.  We  may  say 
that  a  complete  expression  for  the  mass  or  the  energ>-  of  matter 
involves  a  series  of  terms  dealing  with  their  velocities  and 
accelerations.  Such  a  series  involves  terms  some  of  which  only 
become  of  importance  for  velocities  comparable  with  the  velocity 
of  light,  and  others,  Avhich  are  more  moderate  velocities,  produce 
disturbances  not  comparable  Avith  the  terms  that  are  of  importance 
to  us  within  the  limits  of  ordinary-  experiments. 

(Jeneration  of  Electric  Current. 
The  simultaneous  publication  in  1867  by  Werner  von  Siemens 
and  Sir  Charles  Wheatstone  of  their  inventioiis  of  the  shunt  and 
•series  self-excising  direct-current  dynamos,  and  the  invention  bj- 
Gramme  in  1870  of  the  closed-coil  armature,  pave  a  fresh  impetus 
to  the  practical  construction  of  what  at  that  time  was  considered 
to  bo  large  machines.  The  year  1873  saw  the  invention  of  the  drum 
armatun^  winding,  and  in  1885  Drs.  .lohn  and  Edward  Hopkinson 
gave  a  comjilete  solution  of  the  determination  of  the  magnetic  flux 
in  the  single  complete  magnetic  circuit  of  a  dynamo.  The  necessity 
for  a  robust  tramway  motor  led  to  the  adoption  of  the  slotted 
armature,  the  sparking  due  to  which  was  elinnnated  by  the  help  of 
the  carbon  brush,  which  since  19tX)  ha.s  excl.u:..  1  all  other  types. 
Commutating  poles,  which  had  been  used  as  early  as  1885,  returned 
in  1905  and  an^  in  general  use  to-day.  In  18S3  Gaullard  and  Gibbs 
produced  the  first  transformer,  and  the  jiassibility  thus  opened  up 
of  distribution  at  high  pressure,  and  the  use  at  a  lower  pressure  led 
to  a  renewed  intei-est  in  alternating-current  ge^ierators.  In  1882 
Dr.  John  Hopkinson  showed  that  alternatoi-s  could  be  run  in 
parallel,  and  this  was  experimentally  demonstrated  by  Prof.  Grylls 
.\dams  in  18S4.  The  year  18S6  saw  the  invention  of  Tesla'e  2-phase 
alternatiiiL'  lurnMit   motor,  and   1890  the  invention  of  the  3-phaBe 
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motor  of  Dobronolski,  while  the  first  demonstration  of  power 
transmission  at  high  pressure  occurred  in  1891  in  the 
Lauffen-Franidort  installation. 

Problems  of  Generation, 

The  improvements  in  high-speed  steam  engines  and  their 
adaptation  to  the  direct  driving  of  electric  generators  has  been 
largely  accojnplished  by  electrical  engineers  and  members  of  this 
Institution.  Two  types  in  particular  have  contributed  to  this 
progress  that  associated  with  the  name  of  Willans  and  the  steam 
turbine  fir.st  introduced  by  Parsons  in  1884.  The  progress  of  late 
years  in  the  generation  of  electricity  has  been  in  the  direction  of 
enlarging  the  units,  thus  increasing  the  efficiency  and  diminishing 
the  amount  of  attendance  necessary.  It  appears  probable  that  we 
have  now  reached  the  present  economical  limit  of  size  and  that  the 
immediate  problem  of  electrical  generation  to-day  lies  in  the  direction 
of  more  complete  utilisation  of  fuel  by  selective  distillation,  with 
the  recovery  of  useful  products,  and  in  the  use  of  gas  and  coke  in  the 
boiler  furnaces,  or  by  complete  conversion  of  the  coke  into  gas  for 
use  under  gas  engines. 

It  is  probable  that  the  future  gas  turbine  will  work  on  a  cycle 
of  combustion  at  constant  pressure,  with  adiabatic  expansion 
through  nozzles,  giving  the  gas  the  necessary  velocity  for  a  turbine 
wheel,  the  constant  pressure  for  combustion  being  obtained  by 
pumping  the  air  and  gas  to  the  turbine  through  regenerators  heated 
by  waste  heat.  The  inherent  advantages  of  such  a  cycle  for  large 
units  are  so  great  that  sooner  or  later  the  difficulties  of  the 
compression  part  of  the  cycle  will  be  overcome.  Efforts  are  also 
being  made  to  give  wider  ranges  of  temperature  in  the  working 
fluid  in  heat  engines  by  the  use  of  mercury  vapour,  and  improvements 
in  condensers  are  being  made  to  maintain  higher  vacua  economically. 

There  still  remains  the  possibility  of  some  completely  new 
process  which  will  eliminate  the  heat  engine  and  dynamo  and 
substitute  some  other  method  of  producing  the  electron  stream 
that  we  call  the  electric  current.  In  this  connection  the  possi- 
bilities suggested  by  what  is  called  the  photo-electric  effect  cannot 
be  overlooked.  When  light  of  certain  wave  lengths  falls  on  a 
metal,  the  metal  becomes  positively  charged,  electrons  being 
liberated.  As  far  as  we  know  the  energy  which  liberated  electrons 
possess  is  greater  than  that  supplied  by  the  light  wave  if  the  energy 
of  the  wave  is  uniformly  distributed.  Photo-electric  cells 
capable  of  generating  small  currents  have  been  produced,  but 
the  whole  subject  is  as  yet  awaiting  further  research. 

Central  Station  Supply  and  Transmission. 
After  the  demonstration  at  Frankfort  in  1891  electrical  trans- 
mission of  large  amounts  of  power  over  long  distances  was  only 
a  question  of  gradually  improving  technique.  This  country, 
by  lack  of  water  power  and  by  the  smallness  of  the  distances 
involved,  does  not  lend  itself  to  striking  examples  of  such  trans- 
mission. On  the  other  hand,  the  density  of  the  population  and 
the  universal  demand  for  light  and  power  has  led  to  the  develop- 
ment and  distribution  of  power  on  a  large  scale.  The  history  of 
this  development  has  been  largely  influenced  by  the  Electric 
Lighting  Act  of  1882,  and  what  has  been  effected  has  been  done 
in  spite  of  and  not  by  the  help  of  legislation.  Political  misunder- 
standings bound  up  a  technical  instrument  for  annihilating  space 
within  the  narrow  space  limitations  of  the  municipal  and  urban 
boundary  until  war,  the  universal  solvent,  roused  even  politicians 
to  the  fallacy  of  this  policy,  and  now  we  have  under  the  newlv- 
appointed  Commissioners  to  begin  again,  the  problem  to  be  solved 
being  what  is  to  be  scrapped  and  what  is  worth  preserving  out 
of  the  medley  of  generating  stations  in  existence.  How  are  they 
best  to  be  linked  up  and  what  is  to  be  added  to  the  new  and  who 
is  to  initiate  and  finance  the  new.  Forty  years  we  have  worked 
in  the  wrong  direction,  and  the  task  is  indeed  a  most  formidable 
one.  Considerable  progress  is  being  made  in  the  organisation 
of  areas  for  linking  up,  but  who  is  to  control  the  policy  ?  Every 
elenient  of  jealous  humanity  is  there,  and  much  diplomacy  and 
nuich  good  will  and  some  force  will  be  necessary  for  the  solution. 
The  third  stage,  the  provision  of  new  and  additional  generating 
stations,  IS  that  which  will  give  rise  to  the  greatest  engineering 
and  technical  interest  and  discussion. 

The  Scientific  and  Directional  Staff. 
The  discussions  and  uncertainties  surrounding  the  future 
programme  of  electrical  generation  and  distribution  are  having  a 
very  serious  psychological  effect  on  the  engineering  and  directional 
staff  of  the  supply  industry.  The  position  of  these  staffs,  especially 
in  the  small  undertakings,  has  never  been  very  happy.  Men  of 
considerable  engineering  ability  have  had  to  contend  with  environ- 
ment in  which  local  and  labour  politics  form  a  dominating  feature. 
The  result  has  been  in  many  cases  a  condition  of  semi-apathy. 
This  has  been  greatly  aggravated  in  the  last  vear  or  two  bv  the 


belief  that  all  the  smaller  stations  were  to  \>e  swallowed  up,  with 
the  result  that  there  has  been  a  general  loss  of  interest  in  the  work. 
The  appointment  of  the  Electricity  Commission,  while  it  haft  been 
loyally  accepted,  has  also  led  to  an  attitude  of  mind  whereby  the 
Commissioners  are  regarded  as  the  dfjiM  t>x  tnarhina  who  will 
solve  all  problems  and  di.ssolve  all  troubles.  The  realisation 
that  generation  will  cease  and  distribution  only  remain  and  that 
salesmanship  rather  than  engineering  skill  will  l>e  the  predominat- 
ing feature,  is  naturally  not  very  agreeable  to  engineers  whose 
work  and  pride  has  been  in  engineering.  And  the  fact  must  be 
faced  that  one  reason  why  large  generating  stations  will  Ije  more 
economical  than  the  smaller  one  is  the  decrea.se  in  the  amount  of 
skilled  superintendence  that  will  be  necessary.  This  class  of 
occupation  will  diminish,  and  compensation  must  be  found  in  the 
increasing  u.se  of  electric  current  and  the  diversion  of  the  engineer's 
function  to  new  openings,  the  designing  of  equipment  for  new 
operations  and  stimulating  consumption  and  distribution. 

Cables  for  Power  and  Lighting. 

In  1871  the  gutta-percha  and  rubber  insulated  cables  were 
widely  used  for  telegraphic  purposes,  and  naturally  the  same  sort 
of  cables  were  adopted  when  electric  light  and  power  appeared. 
In  1885  came  the  early  bitumen  insulated  cables  which  suffered 
like  gutta-percha  covering  from  softening  and  decentralisation 
of  the  conductor  with  heat.  Systems  employing  bare  conductors 
at  one  time  were  quite  extensively  used,  and  in  1890  Ferranti 
produced  the  paper  insulated  high  pressure  main  in  connection 
with  the  Deptford  station.  Before,  however,  any  considerable 
length  of  this  conductor  had  been  made  oil-impregnated  paper- 
covered  stranded  conductor  cable  with  lead  covering  was  developed 
and  a  definite  and  permanent  type  established.  To-day  it  may 
be  said  that  the  vulcanised  rubber  insulated  cable  holds  the  field 
for  internal  work,  and  that  for  underground  mains  working  at 
low  and  medium  pressure  vulcanised  bitumen  cable  or  the  paper 
insulated  lead-covered  cables  are  the  general  practice,  while  for 
higher  pressures  lead-covered  paper-insulated  cables  are  used 
exclusively. 

Whilst  the  type  of  cables  enumerated  have  by  a  process  of 
elimination  become  standardised,  it  must  not  be  supposed  that  they 
have  not  developed,  and  future  progress  seems  to  lie  in  the  direction 
of  the  improvement  of  the  material  in  two  directions,  either  in 
discovering  papers  of  a  different  chemical  composition,  or  in  the 
discovery  of  a  new  method  of  applying  felted  fibrous  materials.  As 
it  is,  the  constant  improvement  of  quality  of  the  paper  in  the  sense  of 
elimination  of  weak  spots  is  taking  place.  The  dielectric  strength  of 
paper  as  used  for  cables  is  500  volts  per  mil,  but  the  dielectric 
strength  is  only  operated  in  cables  at,  say,  50  volts  per  mil.  the  wide 
margin  being  necessary  to  cover  the  inequalities  of  the  material 
and  the  irregular  and  unexpected  rises  of  pressure  to  which  they  are 
subjected.  The  great  fall  in  the  price  of  rubber  may  have  a  permanent 
bearing  on  the  future  types  of  high  pressure  cables. 

Telegraphy  by  Land  and  Sea. 
At  the  foundation  of  the  Institution  the  electrical  telegraph  was 
well-established,  as  in  1853  the  principles  of  duplex  working  had 
been  invented,  and  in  1877  the  diplex  which  had  alread"  been 
theoretically  foreshadowed  came  into  use,  thus  forming  the  quad- 
ruplex  system.  These  methods  generally  meet  requirements,  though 
on  certain  lines  the  traffic  is  heavy  enough  to  justify  special  methods. 
For  this  purpose  two  broad  principles  have  been  worked  on,  those 
typified  by  the  Wheatstone  system  where  several  operators  prepare 
messages  which  are  sent  over  the  line  by  an  automatic  sender  and 
are  received  by  an  automatic  printer  of  some  kind,  and  those  systems 
where  the  hand  sending  remains,  and  the  line  is  given  in  turn  to 
several  operators,  the  receiving  station  being  coupled  in  synchronism, 
all  operators  having  a  line  for  some  part  of  th<.  time  taken  to  give 
one  signal  by  hand  This  is  called  multiplex  telegraphy.  The 
Committee  appointed  by  the  Postmaster-General  in  1914  to  consider 
this  question  came  to  the  definite  conclusion  that  for  this  country 
the  multiplex  system  was  superior  to  the  automatic.  The  special 
apparatus  mentioned  in  the  report  working  the  duplex  with  quad- 
ruple sending  and  receiving  sets  at  each  end  despatched  from  40  to 
50  telegrams  jicr  hour  per  operator,  thus  making  100  to  200  messages 
each  way  per  hour.  One  sucli  apparatus  dealt  wth  two-thirds  of 
the  whole  Manchester-London  traffic,  and  very  few  circuits  would 
keep  one  apparatus  occupied.  Hence  we  may  certainly  say  that 
even  for  crowded  traffic,  inventions  are  ahead  of  requirements. 
Probably  the  most  needed  apparatus  to-day  is  a  cheap  and  simple 
transmitter  worked  from  a  typcA^Titer  keyboard,  and  a  cheap  and 
simple  printing  receiver  to  replace  the  hand-operated  sender  instru- 
ment for  smaller  offices,  for  the  reason  that  there  is  a  remarkable 
supply  of  people  able  to  use  typewTiters,  and  the  printing  receiver 
obviates  clerks  skilled  in  reading  Morse  code. 
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The  speed  of  signalling  at  telegraphic  frequencies  has  been  greatly 
increased  by  the  use  of  the  thermionic  valve  tube  as  a  repeater. 
In  submarine  telegraphy  heavier  conductors,  improved  methods  of 
working,  the  use  of  inductance  shimt  ,  and  the  employment  of  other 
sensitive  relays  has  brought  this  speed  up  to  300  letters  per  minute 
under  duplex  conditions  of  working,  and  permit  of  Morse  printing 
instruments  being  used,  while  the  thermionic  amplifying  val-ve  is 
producing  a  further  increase  due  to  the  possibility  of  operating  it 
with  smaller  current  than  any  other  relay. 

Progress  in  Telephony. 

At  the  date  of  the  foundation  of  the  Institution  telephony  did  not 
exist,  but  in  1862  Reis  had  invented  an  instrument,  though 
there  is  no  evidence  that  it  was  ever  used  by  him  for  transmitting 
speech.  In  1877  Graham  BeU  gave  an  account  of  his  researches  and 
inventions  to  the  Institution.  Bell's  receiver  and  transmitter  has 
varied  very  little  for  the  past  20  years,  though  the  operations  of  both 
have  been  very  carefully  studied  and  improved.  In  1 882  the  suggestion 
by  Jacob  of  using  two  complete  metallic  circuits  as  the  metaUic 
circuit  for  a  further  telephone,  the  so-called  "  phantom  "  working, 
and  the  researches  of  Heaviside  published  in  1887,  showing  the 
conditions  giving  rise  to  attenuation  and  distortion  of  telephonic 
transmission  and  indicating  that  distributed  capacity  and  induction 
in  certain  proportions  would  minimise  both,  combined  with  Pupin's 
analytical  and  experimental  estabUshment  in  1899  of  the  conditions 
necessary  to  embody  these  ideas  practically  and  their  first  applica- 
tion in  1902  marked  notable  advances. 

The  problems  awaiting  solution  in  telephony  include  more  research 
into  the  nature  and  production  of  vocal  sounds,  so  as  to  lead  to 
some  method  of  production  and  measurement  which  will  enable 
accurate  tests  to  be  made  of  telephone  transmitters  and  instruments 
for  this  purpose,  independent  of  human  estimation.  The  subject 
of  multiplex  telephony  is  also  one  of  the  coming  problems. 

In  addition  there  are  questions  of  financial  and  administrative, 
rather  than  technical  interest.  Comparisons  are  often  made  as  to 
the  number  of  telephones  per  head  of  population  in  this  and  other 
countries,  but  probably  if  we  had  a  comparison  of  the  messages  per 
telephone  or  even  the  total  number  of  messages  per  head  of  popula- 
tion a  different  story  would  be  told.  In  most  businesses  the  cost 
of  an  individual  service  becomes  less  as  the  number  of  services 
increases.  In  the  case  of  a  telephone  exchange  the  operating  costs 
of  each  connection  increases  as  the  total  number  of  connections 
increases,  for  the  simple  reason  that  each  individual  can  and  does 
make  more  calls.  It  is  for  this  reason  that  comparisons  of  the  annual 
cost  of  the  telephone  is  quite  fallacious  unless  the  number  of  calls 
is  referred  to,  and  why  any  system  of  flat  rate  charging  is  inequit- 
able. The  problem  for  telephonists  therefore  becomes  technically 
one  of  keeping  all  main  and  jimction  lines  working  fully,  this  being  a 
question  of  the  proper  distribution  of  centres  and  sub-centres, 
together  with  a  proper  system  of  charging  so  that  every  user  pays 
for  what  his  service  costs.  In  this  connection  the  system  whereby 
the  Post  Office  records  the  charges  and  renders  an  accoimt  at 
intervals  is  most  unsatisfactory,  and  sooner  or  later  some  method  of 
rapidly  opening  a  call  as  registerable  must  be  put  in  operation.  • 

Wireless  Signalling. 
When  the  Institution  was  formed  the  idea  was  in  many  minds 
of  signalling  without  any  actual  wires,  but  the  results  of  experi- 
ments were  not  very  encouraging  until  after  1876,  when  the  inven- 
tion of  the  telephone  provided  a  means  -"f  picking  up  exceedingly 
small  currents.  In  1880  Prof.  John  Trowbridge  commenced  a 
series  of  experiments  on  wireless  methods  by  conduction  through 
earth,  and  these  were  developed  on  a  much  larger  scale  by  Pre^ce. 
From  1887  to  1889  Hertz  published  the  results  of  his  investigations, 
and  many  experiments  were  carried  out  duringthe  years  1892  to  1896, 
culminating  in  the  adaptation  and  improvements  of  Marconi,  and 
his  discovery  of  the  vortical  earth  antenna,  so  producing  a  work- 
able apparatus.  From  this  point  iraprovomcnts  have  been  largely 
in  detail,  and  include  the  discovery  by  Duddell  in  1900  of  the  electric 
arc  method  of  producing  oscillations  which  has  been  developed  by 
Poulson  and  others.  The  greatest  discovery,  .tos,  however,  to 
come.  Long  ago  Edison  observed  that  an  incandescent  Hlainent 
allowed  a  curnmt  to  pass  between  it  and  an  indeiiendent  electrode 
in  a  lamp  valve,  and  in  191:5  Dr.  J.  A.  Fleming  discovered  that  a 
cnirront  would  only  pass  in  one  direction.  The  apparatus  was,  in 
fact,  at  once  a  rectifier  and  a  sensitive  detector  of  small  electric 
disturlmnces.  It  was  improved  by  Lee  de  Forest  adding  a  grid 
placed  between  the  hot  cathode  and  cold  anode.  This  wlien  con- 
nected to  a  separate  circuit,  the  variations  of  whose  potential, 
even  if  small,  produced  great  variations  in  the  electron  stream, 
opened  the  way  to  a  most  remarkable  series  of  results  that 
the  history  of  electric  science  has  to  offer.  By  suitably  ringing 
the  changes  wo  liave  in  this  apparatus  a  mreless  receiver  and  de- 


tector and  an  exceedingly  sensitive  relaj-,  a  current  magnifier  and  a 
generator  of  oscillations.  In  fact,  the  thermionic  valve  is  finding 
application  in  almost  every  branch  of  electricity. 

With  the  apparatus  thus  provided  producing  continued  wave 
trains,  means  of  receiA-ing,  rectifying  and  amplifying  the  received 
wave  train,  a  steady  flow  of  energy  which  could  be  received  as  a 
uni-directional  current  operating  a  magnetic  telephone  or  as  an 
alternating  current  operating  an  electro-dynamic  telephone,  it  only 
remains  to  vary  the  intensity  of  the  wave  train  by  voice  modulation 
in  order  to  accomplish  wireless  telephony. 

The  future  of  Avireless  signalling  is  hardly  to  be  estimated.  The 
immediate  future  A\-ill  probably  see  all  other  methods  of  generating 
oscillations  give  way  to  the  thermionic  tube  method.  In  detail  it 
does  not  differ  from  the  arc  method,  but  the  advantage  of  steadi- 
ness of  temperature  and  resistance  lies  with  the  tube.  Already 
demonstrations  with  tubes  up  to  20  kw.  capacity  have  been  given. 
The  recent  development  of  automatic  transmission  by  high  speed 
senders  with  perforated  tapes  and  reception  A^ith  telephones  and 
dictaphone  recorders  holds  out  singular  promise.  First,  as  to  secrecv 
and  secondly  as  to  transmission  at  speeds  only  limited  by  the  capa- 
bilities of  the  transmitting  and  receiving  machines.  Now  that 
wireless  transmission  has  achieved  success  in  a  high  degree  atten- 
tion must  be  paid  to  design.  Loss  in  reception  and  dielectric  loss 
in  present  antenna  construction  are  very  large  compared  with  the 
radiated  energy,  and  nearly  the  same  results  hold  good  at  the 
receiving  end.  Here  then  is  a  field  either  for  much  greater  radiation 
or  for  the  same  radiation  with  a  much  lower  input  of  energy. 

Problems  Keedihg  Study  and  Solution. — Electricity  in 
Agriculture. 

The  position  of  the  problem  of  electricity  in  agriculture  is  not 
one  reflecting  great  credit  on  our  science.     Results  have  been  con- 
fused and  contradictory,  and  certainly  have  not  reached  any  degree 
of  scientific  certainty.      The  effect  of  past  history  on  a  particular 
piece  of  land  is  astonishing.     Definite  differences  in  soil  occur  even 
in  the  same  field,  while  the  application  of  a  roller  at  the  right  time 
over  part  of  the  field  may  easily  add  20  per  cent,  to  the  croj)  of 
that  part.     Where  tests  have  been  made  on  treated  and  untreated 
seeds  there  may  be  a  difference  in  time  of  sowing  one  or  the  otlier. 
Where  electrification  tests  have  been  made  there  may  be  a  slight 
difference  in  the  tillage  due  to  poles  and  Tv-ires  and  hence  it  isonlj' 
in  the  case  of  tests  by  really  reliable  experts  who  understand  the 
effects  of  small  causes  that  results  of  any  value  can  be  obtained, 
and  it  is  just  here  that  tests  by  reliable  experts  have  so  far  shown 
the  least  effect  of  the  electrical  methods.     It  would  seem  that 
careful  plot  and  plant  laboratory  experiments  offer  the  greatest 
opportunities  for  obtaining  the  cause  of  the  effects  that  have  been 
observed.     The    representative    committee    appointed    during   the 
war  to  consider  this  question  under  the  chairmanship  of  Sir  John 
Snell  in  their  interim  report,  pointed  out  that  with  currents  of  the 
order  of  10  xlO^^  amperes,  the  effects  on  the  plants  were  injurious, 
while  with  currents  to  the  order  of  O'SxlO^'  amperes,  in  the  case 
of  young  plants  at  least,  the  gro'W'th  was  accelerated.     This  com- 
mittee is  still  sitting,   and  it  is  believed  that  some  rather  more 
encouraging  solutions  than  indicated  by  the  first  report  have  been 
arrived  at.     The  problem  is  certainly  one  which  the  industry  sliould 
study.     One  of  the  difficulties  at  the  outset  is  that  few  horticulturists 
or  agi'iculturists  understand  electrical  phenomena,  and  few  elec- 
trical engineers  understand  the  scientific  basis  of  horticulture  or 
agriculture,  but  whilst  there  is  always  an  air  of  mystery  about  the 
discussions   of   electroculture    the   questions   to    be    answered    are 
simple  :    Does  any  system  of  electrification  promise  to  increase  the 
quantities  or    the  availability  of  any  of  the  primary  food  necessi- 
ties of  the  plant  or  to  augment  the  rate  or  the  total  absorption  of 
the  plant  foods  and  if  so,  at  what  cost  ?     It  may  be  said  at  once 
that  the  ])rcsence  of  a  highly  charged  conductor  with  a  discharge 
system  cannot  augment  the  quantities  of  any  of  the  food  materials 
necessary  in  the  soil,  except  the  nitrogen.     It  is  conceivable,  but 
improbable,  that  it  will  increase  the  rate  of  solution  of  the  natural 
soil  elements. 

What  are  the  possibilities?  Direct  stimulation  of  growth  ]iro- 
cesses.  increase  of  trans]iiration  of  water,  decrease  of  evaporation 
from  tlu-  .soil,  production  of  nitrates,  ionization  of  nitrogen  or  car- 
bonic acid  and  sterilisation  of  the  soil.  Of  these,  the  first  three  are 
piirely  electrical  and  their  actions  would  occur  in  the  region  iirme- 
diateiy  under  the  wires.  But  ivs  the  effect  has  been  shown  not  to 
occur  in  this  manner  it  can  be  said  tliat  the  result  is  not  strictly 
electrical,  but  is  due  to  something  produced  in  the  neighbourhood 
of  the  wires  which  is  heavier  than  air.  but  can  be  diverted  by  the 
prevailing  wind.  The  fact  that  chemical  active  ions  and  com- 
pounds arc  ])roduced  which  move  with  the  wind  points  to  these 
beiivg  the  cause  of  the  observed  resultjs.  Remarkable  results  al.<!0 
follow  increa.sed  sterilisation  of  tlie  soil,  and  recent  researches  h4ve 
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shown  that  one  of  the  moHt  powerful  sterilising  agents  is  oxide  of 
nitrogen.  This  then  seenis  to  give  a  possible  solution  of  the  effect 
of  electrical  discharges  on  ])Iants,  anfl  the  difTerent  ettects  of  strong 
and  weak  discharges  may  be  that  the;  former  produce  products  other 
than  the  sterilising  nitrogen,  while  the  latter  produce  the  steri- 
lising nitrogen  only. 

Problems  of  Electric  Vision. 

One  of  the  problems  whicli  await  soluti(,n  by  electrical  engineers  is 
that  of  electric  vision.  The  Ijroad  principles  have  long  been  under- 
.stood  and  successful  results  with  transmission  of  photo  copies  have 
been  obtained  with  the  apj)aratus  of  Korn  and  Thome  Baker.  But 
to  make  the  picture  so  transmitted  immediately  and  constantly 
visible  requires  something  ehse.  Either  the  whole  operation  must 
take  place  and  be  rei)eate(l  sufficiently  often  for  the  image  to  impress 
the  retina  continuously  or  the  image  must  fall  on  a  phosphorescent 
luminous  surface.  For  the  first  of  these  methods  75,CC0  impulses 
per  second  would  be  required,  compared  with  the  SCO  of  telephonic 
frequency.  Wire  transmission  can  therefore  hardly  be  considered 
for  the  imrjiose,  and  the  action  of  selenium  is  too  slow ;  wireless 
transmission  methods  however,  remain. 

Research  requires  to  elucidate  two  questions :  Some  action 
of  light  which  acts  instantaneously  and  enables  a  current 
variation  to  be  set  up  ;  some  massless  method  of  illuminating  or 
darkening  a  surface  which  can  be  varied  by  an  electric  current. 
For  the  first  the  photo-electric  effect  might  be  used,  and  for  the  second 
a  vacuum  tube  with  a  beam  of  cathode  rays  diverted  by  the  current 
from  or  on  to  a  phosphorescent  point  after  the  manner  of  the 
Braun  cathode  tube  oscillograph  suggests  itself. 

The  Chakging  Basis  of  Productive  Industry. 

It  may  be  thought  that  the  devotion  of  any  attention  to  such  a 
subject  as  industry  is  outside  the  range  of  an  Institution  like  ours. 
But  while  we  pride  ourselves  on  the  engineering  efficiency  of  our 
great  generating  stations  and  on  the  safeguards  for  avoiding  break- 
down, the  greatest  risk  of  stoppage  is  the  unlubricated  working  of 
the  human  element.  Of  what  avail  is  it  to  continue  to  perfect 
the  machinery  of  material  civilisation  if,  in  the  end,  that  civilisation 
is  wrecked  because  of  the  dissatisfaction  of  the  people  for  whose 
satisfaction  the  perfecting  is  assumed  to  proceed  V 

The  basis  of  the  present  social  and  industrial  unrest  may  be 
shortly  said  to  be  the  monotony  of  machine  production  or  operation 
at  high  pressure,  combined  with  enough  education  partially  to 
awaken  the  reason,  but  insufficient  to  appreciate  the  beauty  and 
triumph  of  what  is  happening.  The  organisers  of  entertainments  of 
various  kinds  find  an  ever-growing  multitude  of  supporters  because 
thej^  provide  something  to  think  about  besides  the  mechanical 
routine  of  work.  If  then  lack  of  interest  in  work  under  modern 
methods,  lies  at  the  basis  of  industrial  unrest  efforts  to  allay  this 
unrest  must  contain  some  element  which  will  overcome  this  ob- 
stacle. Sooner  or  later  we  have  got  to  place  part  of  the  direct 
responsibility  of  management  and  production  in  the  hands  of  the 
operatives,  and  to  do  this  we  must  find  a  ba.sis  where  the  capital 
required  is  paid  for  at  a  fixed  rate,  and  the  whole  product  beyond 
is  divided  between  the  management  and  the  operative  producers. 
To  work  on  such  lines  utilises  individual  skill  and  f-nthusiasm,  and 
removes  the  objection  that  surplus  production  benefits  someone 
other  than  the  producer. 

Application  of  Scientific  Methods  in  Inlx'stry. 

It  is  a  matter  of  common  knowledge  that  British  industry  has 
been  for  the  most  part  controlled  by  men  without  scientific  or 
engineering  training.  The  broad  characteristics  which  go  to  make  a 
successful  commercial  nian  are  in  fact  generally  incompatible  with 
the  mental  attitude  of  a  scientific  worker,  but  if  some  scientific 
training  were  universal  in  our  educational  system  there  would  be  an 
understanding  by  the  industrial  leaders  of  the  power  of  the  scientific 
method  which  would  lead  then  to  surround  themselves  and  main- 
tain contact  with  men  of  specialised  training.  Why  should  every 
industrial  or  commercial  operation  be  a  new  experiment  go  over 
ground  which  has  already  been  covered  ?  Yet  this  is  the  situation 
in  many  commercial  operations.  ; 

The  solution  of  this  lies  in  Associations  representing  the  separate 
branches  of  the  industry.  These  enable  an  industry  to  devote 
itself  to  the  overcoming  of  external  competition,  to  the  cultivation 
of  overseas  trade,  to  the  development  of  improved  processes,  ah 
with  the  benefit  of  increased  application  of  scientific  knowledge. 
Twenty  years  ago  when  the  Cable  Makers  Association  was  founded, 
its  founders  saw  these  effects  in  a  dim  way.  But  since  then  the 
Association  movement  has  spread  and  has  saved  the  British  industry 
from  eclipse. 

In  no  direction  is  association  more  needed  than  in  the  relation  of 
industry  to  the  public.  We  have  always  worked  with  a  plenum 
or  pressure  pushing  our  wares,  but  now  we  are  beginning  to  see 


it  is  cheaper  to  create  a  vacuum  into  which  the  goods  will  flow.  In 
other  words,  educate  the  puV>Iic,  enlighten  the  immense  possible 
market,  in  fact,  work  to  create  a  universal  demand  for  electric  current. 
This  is  the  function  of  the  British  Electrical  Development  As-so- 
ciation. 

These  cases  of  associated  effort  are  examples  of  the  more  i-cientific 
methods  of  conducting  business,  which,  whilst  utili.'^ing  individual 
effort  in  everj'  direction,  nevertheless  by  organised  methcd  use  the 
resources  of  accumulated  knowledge  to  take  the  place  rf  wasteful 
unorgani.sed  effort. 

The  Industrial  Outlook  in  the  Electrical  Industby. 
Since  1871  the  manufacturing  side  of  the  electrical  indu.strj-  has 
not  prospered  as  it  should  have  done  due  to  the  localised  condition 
of  electricity  supply  resulting  in  each  generating  .station  embodjing  the 
special  ideas  of  the  designing  engineers.  This  di.'-couraged  the  placing 
of  contracts  for  the  whole  supply  undertaking  in  the  hands  of  one 
firm  and  prevented  a  proper  entrance  into  the  foreign  market  where 
the  opposite  conditions  prevailed.  It  also  meant  senseless  compe- 
tition in  the  home  market  which  kept  the  indu.stn,-  in  a  state  of 
poverty.  The  danger  of  such  a  process  was  realised  as  early  as 
1889  by  the  cable  makers,  an  industry  where  it  was  always  possible 
to  obtain  some  margin  of  profit  at  almost  any  level  of  price  by  a 
sacrifice  of  quality.  Thus  alongside  a  machinery  and  accessories 
manufacture  in  a  deplorable  financial  condition  we  have  seen  a  cable 
manufacture  elominating  the  world  market  and  generally  in  a  satis- 
factory financial  position. 

There  has,  however,  been  recently  a  movement  of  integration 
to  enable  complete  contracts  to  be  undertaken  in  any  part  of  the 
world.  The  close  of  the  era  of  constructing  small  plants  will  permit 
standardisation,  while  the  increasing  size  of  units  will  hmit  the 
number  of  newcomers  into  the  industrj-.  The  experience  of  the  mass 
production  of  standard  designs  will  tend  to  specialisation,  thus 
eliminating  competition  and  decreasing  cost.  The  general  outl<X)k, 
therefore,  appears  to  indicate  a  time  of  great  activity  for  electrical 
manufacturers  with  a  more  satisfactory  financial  result  than  in 
the  past. 

Relation  of  Members  to  the  Institi'tion. 
Though  the  age  of  our  great  scientific  workers,  when  a  few  great 
men  stood  out  from  the  rest  has  apparently  gone,  it  is  really  the 
number  of  great  workers  to-day  that  leads  us  to  suppose  there  are 
none.  This  Institution  contains  within  its  membership  men  capable 
of  dealing  with  any  scientific  problem  and  it  is  the  privilege  of  the 
Institution  to  be  the  centre  of  their  work.  It  should  be  more  and 
more  used  for  that  piupose.  The  Council  has  in  the  past  been  freely 
criticised,  but  while  criticism  is  good  constructive  suggestion  is 
better.  It  should  be  the  conviction  of  every  member  that  the 
Institution  exists  to  fill  his  needs  and  that  where  the  Institution 
cannot  speak  with  one  voice  because  of  its  conflicting  interests, 
it  should  use  its  power  *o  obtain  the  best  possible  hearing  for  those 
interests  individually  to  expound  their  views.  The  Institution 
exists  for  its  members,  but  its  members  owe  it  something.  Three 
hiuidred  years  ago  Bacon  WTote  :  "I  hold  every  man  a  debtor  to 
his  profession,  for  the  \'.'hich  as  men  of  course  do  seek  to  receive 
countenance  and  profit,  so  ought  they  of  duty  to  endeavour  them- 
selves by  way  of  amends  to  be  a  help  and  ornament  thereto," 


A  Nov  Relay  for  Heavy  Currents. 


At  a  recent  meeting  of  the  Physical  Society  of  London  a  Paper  on 
"  A  New  Relay  for  Heavy  Currents  "  was  read  by  Dr.  GvY  Bark. 
The  action  of  the  relay  described  depends  on  the  fact  that  no  one 
can  be  maintained  between  mercury  electrodes  in  hydrogen.  One 
lead  is  brought  to  mercury  contained  in  a  vertical  tul)e  within  a 
solenoid.  An  iron  rod,  at  the  upper  end  of  which  is  a  glass  cup, 
flouts  in  the  mercury.  The  cuji  also  contains  mercury,  and  the  other 
lead  is  connected  to  an  iron  rod  which  dips  into  this.  When  no  cur- 
rent flows  in  the  solenoid,  the  rim  of  the  cup  is  about  1  cm.  above 
the  level  of  the  main  body  of  mercury.  When  the  relay  current 
(about  0-0.3  amp.)  is  nnming  the  iron  rod  is  sacked  down  until  the 
rim  of  the  cup  is  submerged  by  about  0.5  cm.  The  spare  above  the 
mercury  contains  hydrogen.  The  relay  can  be  uaed  to  break  quite 
large  curi-ents  (20  amps.)  without  much  spark. 

In  the  course  of  the  discussion  it  was  dieted  that  the  working 
pi-essure  of  the  apparatus  was  100  volts  and  that  jiart  of  an  iron  float 
in  one  limb  of  the  tube  and  contains  all  the  mercury  and  prevents 
the  break  taking  place  between  mercury  surfaces  as  it  was  impor- 
tant it  should.  Thei-e  was  little  disturbance  of  the  mercury,  but  the 
amount  of  heat  losses  are  uncertain. 
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Lar^e   Electrically-Operated   Blast   Furnace 

Chargers. 


4  number  of  unique  features  have  been  embodied  in  the  design 
of* some  recently  installed  blast  furnace  chargers,  which  render 
them  of  special  interest  to  the  steel  works  engmeer.  These 
chargers,  which  are  electrically  equipped  with  semi-automatic 
features,  are  the  largest  of  their  type  at  present  working  in  this 
country.  They  consist  of  two  equipments  which  are  identical  in 
every  respect,  and  pro\ision  has  been  made  for  a  third  furnace  and 
charger  to  be  added  at  a  later  date.  The  chargers  are  designed  for 
drop  bucket  charging,  each  bucket  having  a  capacity  of  8  tons  of 
ore  and  limestone,  or  4  tons  of  coke.  They  are  capable  of  charging 
a  furnace  with  100  tons  of  raw  material  per  hour.  Their  maximum 
speed  on  the  incline  is  6  ft.  per  second. 

The  Charger  Bridge. 

Fig.  1  shows  one  of  the  chargers  in  elevation.  The  charger  bridge 
is  of  the  latticed  steel  construction  in  one  span  from  the  machinery 
trestle  to  the  trestle  at  the  furnace  end  of  the  bridge.  This  latter 
trestle  is  carried  down  to  gro^ind  level,  and  no  portion  of  the  charger 


The  track  of  the  former  is  on  a  coastant  gradient,  but  that  of  the 
latter  alters  in  incline  near  the  foot,  for  the  purpose  of  clearing 
and  accommodating  the  two  car  lines  at  their  difEerent  levels. 

The  bucket  carriage  track  is  rounded  oif  at  the  top  until  it  becomes 
nearly  horizontal  as  it  approaches  the  furnace  top.  When  the  bucket 
carriage   reaches  this   horizontal   track  its  speed  is   automatically 


Fig.    1. — General  Arrangement  of  10-ton  Drop  Bottom  Bucket  Charger. 
Showing  in  elevation  the  carriage  track  and  the  balance  weight  track,  at  Messrs.  Baldwin's,  Ltd.,  Port  Talbot  Iron  Works. 


is  supported  on  the  furnace  casing.  The  lower  extension  of  the 
charger  bridge  to  the  bunkers  and  coke  road  is  built  as  a  cantilever 
from  the  machinery  trestle.  The  total  length  of  track  on  the  hoist 
bridge  is  approximately  202  ft.,  and  the  highest  point  on  the  charger 
at  the  furnace  is  160  ft.  above  ground  level.  The  machinery  trestle 
is  extended  over  the  charger  bridge  to  carry  the  machinery  house 
and  hoisting  mechanism.  The  charger  bridge  is  provided  with  the 
necessary  tracks  for  the  travelling  bogie  iaade  the  girders  and  for 
the  travelling  balance-weight  on  the  top  of  the  girders.  The  ore 
buckets  are  lifted,  hoisted,  discharged  and  returned  empty  into  the 
scale  cars  on  the  low  level  line,  whilst  the  coke  skips  are  similarly 
dealt  with  from  the  higher  level  line. 

The  travelling  carriage,  or  bogie,  from  which  the  bucket  is  sus- 
])ended,  is  of  special  design  possessing  several  })atented  features. 
It  carries  the  hook  which  engages  the  bucket  stem  head,  and  also 
contains  the  mcclianism  for  lifting  the  bucket  clear  of  the  car  table. 
The  hook  and  .stem  liead  are  so  formed  that  engajrement  and  dis- 
engagement are  automatically  accomplished  as  the  hook  creeps 
past  the  centre  line  of  the  car.  As  the  bucket  hook  is  passing 
that  point,  the  mechanism  in  the  car  causes  the  liook  to  rise 
slightly  when  engaging,  or  to  drop  slightly  when  disengaging  and, 
as  the  automatic  control  gear  of  the  hoisting  motor  ensures  creeping 
speed  at  this  point,  the  bucket  is  lifted  frt>m,  or  (le{)osited  on.  the 
ear  w.thout  shock  and  with  absolute  certainty  at  l)oth  ore  and  coke 
levels. 

As  shown  in  Fig,  1,  the  carriage  with  its  suspended  bucket  is  more 
or  less  balanced  during  hoisting  and  lowering,  by  means  of  a  count<?r 
weight  mounted  on  the  second  carriage.  This  i.s  arranged  to  run  on 
a  track  built  above  the  track  on  whicli  the  Inuket  carriage  runs. 


brought  down  to  a  dead  slow,  and  finalty  it  comes  to  a  stop  directly 
over  the  furnace.  At  this  point  in  the  sequence  of  operations,  the 
forward  motion  of  the  hoisting  rope  is  continued  and  the  bucket 
is  deposited  on  the  furnace  top  ;  its  bottom  then  drops  and  the 
contents  are  discharged  into  the  bell. 


Flo.    2.      l.Vt    ii.n.r.    SrANn-nv    .Motok   fok   IOton    Bottom    Bicket 

Chakokr. 
Showing  .solenoid-operated    and    separate    hand-operated    brake    gear 
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Thk  Prevention  ok  .Swaving. 

An  ingenious  mechanical  device  is  employed  to  prevent  the  bucket 
swaying  during  the  hoisting  and  lowering  processes,  due  to  either 
wind  or  to  the  rapid  acceleration  and  retardation  necessitated  by 
the  increased  speed  of  working  of  the  charger.  This  consists  of  a 
clutch,  or  steadying  arm,  attached  to  the  carriage,  which  pushes 
the  bucket  slightly  forward,  so  that  it  hangs  slightly  out  of  the 
vertical  while  travelling  up  the  charger  bridge.  Swaying  of 
the  bucket  is  thus  prevented  by  the  force  of  gravity  up  to  the 
moment  of  its  being  lowered  into  the  furnace,  when  it  is,  through  the 
withdrawal  of  the  clutch  pressure,  allowed  to  assume  its  natural 
vertical  hanging  position  without  swinging.  A  considerable  saving 
of  time  and  gain  in  accuracy  of  operation  is  thus  effected  over  the 
ordinary  1  ohlig  type  of  hoist. 

Elfxtric  Control  Arrangement.?. 
Each  charger  is  electrically  controlled  from  the  cabin  on  the  ground 
level  at  the  foot  of  the  machinery  trestle  of  the  charger,  the  driver 
having  an  uninterrupted  view  of  the  hook  when  hitching  on  a  bucket 
atjboth  the  coke  and  ore  levels.  Each  of  the  driver's  cabins  contains 
control  gear  for  one  ( harg  r.  An  ammeter  and  voltmeter  are  also 
fitted,  the  former  being  useful  for  determining  the  load  carried.  A 
depth  indicator,' fitted  with  an  over  travel  limit  switch,  is  provided, 
and  shows  the  exact  position  of  the  carriage  at  any  time.  The 
chargers  have  been  designed  for  the  following  duty,  and  to  the 
data  given  : — 

Gradient  on  carriage  track  ...         ...     25  degs.  arid^45'deg.« 

Gradient  on  balance  weight  track.. 

Ore  charge 


6ach  charger  can  be  put  into  service  when  required,  also,  by  means 
of  change-over  switches.  The  question  of  spares  is  always  a  most 
important  one  in  bla«t  furnace  practice,  and  the  consulting  engineers 
decided  that,  with  such  large  furnace  outputs  a.s  in  this  instance, 
it  would  pay  to  provide  complete  duplicate  driving  units,  so  as  to 
obviate  entirely  the  risk  of  a  shut  down.     With  the  arrangement 


Coke  charge  ... 
Empty  bucket 
Carriage 
Balance  weight 
Maximum  speed 
Pau.se  on  furnace 
Changing  time 
Drum  diameter 

Rope  diameter         

Maximum  rope  coiled  for  ore 
Maximum  rope  coiled  for  coke 

The  semi-automatic 
features  of  the  equip- 
ment are,  of  course, 
embodied  in  the  elec- 
trical gear,  Mhich  is 
thus  of  particular 
interest. 

Converter  Equip- 
ment. 

The  converter]equip- 
ment  of  the  '  two 
charges  consists  of 
three  Ward-Leonard 
motor  generator  sets 
(see  Fig.  3),  one  being 
used  as  a  standby  set, 
Each  comprises  one 
120  h.p.,  3-phase. 
50  J-  3,000  volts.,  720 
revs,  per  min.  squirrel 
cage  induction  motor 
mounted  on  the  same 
bed  and  driving  one 
95  kw.,  500-volt  gener- 
ator and  one  3-5  kw. 
exciter.  The  rope 
dnmi  on  each  charger 
is  clriven  through 
double  reduction, 
double  helical  gear  by 
a  150-h.p.  500  revs,  per 
min.  motor,  a  second 
150-b.  h.p.  motor  being 
fitted  in  each  case  as  a 


45  degs. 

8  tons. 

4  tons. 

4  tons. 
9^  tons. 
15^  tons. 

6  ft.  per  see. 

5  sec. 
50  sec. 

6  ft. 

1-273  in. 
211ft. 
184  ft. 


Showing  95  kw.,  500-volt  raotor-gen( . 
system),  with  3.5  kw.  exciters,  suppl 
droji  bottom  bucket  chargers. 


standby  (see  Fig.  2).  Both  motors  on  each  charger  are  fitted  with 
jaw  clutches  so  that  the  spare  motor  can  be  used  for  driving  the 
charger  at  short  notice. 

Duplicate  Ward-Leonard  controllers  (see  Fig.  5)  are  also  fitted 
to  each  equipment,  and  a  change  from  one  to  the  other  can  be  made 
in  a  few  minutes.  The  switchgear  is  provided  with  change-over 
switches,  so  that  the  spare  motor-generator  set  can  be  changed  over 
to  either  charger  motor.     The  stand-by  nxotor  or  controller  for 


Fig.  4. — The  Scale  Car  for   10 -ton   Drop  Bottom  JBlcket 

Charger. 

Showing  hook  and  clutch  about  to  pick  up  the  ore  backet. 


a|)ove  described,  an  exchange  of  drive  and  control  can  be  made 
each  week,  each  day  or  at  any  time,  with  the  utmost  convenience, 
so  as  to  ensure  that  all  plant  is  kept  in  thorough  working  order,  and 

the  stand-by  plant 
prevented  from  be- 
coming defective 
through  disu.se  and 
want  of  attention. 

CoNTROi.  Equipment. 

The  motor  control 
is  on  theWard- Leonard 
principle,  and.  as  the 
control  during  speed 
changing  is  automatic, 
the  controllers  are 
therefore  placed  for 
convenience  in  the 
winder  house  beside 
the  motor.  The  govern- 
ing of  the  rate  of  {ac- 
celeration and  retarda- 
tion depends  on  the 
movement  of  the  con- 
troller face-plate,  and 
is  controlled  by  cam 
wheels  and  two  sets  of 
cams,  the  wlieels  being 
driven  from  the  drum 
shaft  through  a  suit- 
able reduction  gear. 
A  special  feature  of  the 
switching  arraiigement 
is  the  toothed  quadrant 
which  drives  the 
pinion  mounted  on 
the  shaft  carrying  the 
rheostat  arm  of  the 
controller.  This  is  rigidly  attached  to  a  two-roller  rocker  arm 
mounted  on  the  cam  gearcase.  The  wedge-shaped  cams,  as  they 
revolve  with  the  wheel,  control  the  angle  through  which  the  rheostat 
can  be  turned  by  the  operator  on  starting  up  until  full  speed  is 
reached.  Similarly,  the  rheostat  is  cam  controlled  during  the 
retarding  period.  For  instance,  in  starting  up  without  bucket  from 
ore  level,  for  the  purpose  of  picking  up  a  coke  bucket  at  the  higher 
level,  the  operator  presses  his  levr^r  to  start,  but  he  finds  that,  due 


Fig.  3. — Motor-generator  House. 


ator  sets   (semi-automatic'',Ward-Leoi^ard 
icil     by    Metropolitan -Vickers   for    10-ton 
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to  the  cam  profile,  the  movement  of  lever  permitted  is  only  such  as 
■will  give  up  to  two-thirds  full  speed  between  the  two  levels.  At  a 
point  midway  the  lever  will  commence  to  be  pushed  back  auto- 
matically until  the  hoisting  speed  is  a  "  creep  "  as  the  hook  engages 
with  the  loaded  ore  bucket.  From  this  point,  pressure  on  the  lever 
wiU  give  gradual  acceleration  up  to  full  speed.  Again,  when  a  certain 
point  on  the  bend  of  track,  near  the  top  is  reached,  the  retarding 
cam  brings  the  lever  and  controller  back  gradually  until  the  speed 
is  reduced  to  a  slow  "  creep,"  and  the  carriage  comes  to  rest  gently 
against  th^  buffers.  At  this  point,  further  pressure  on  the  lever 
permits  the  lowering  of  the  bucket  as  the  retarding  cam  has  a  slight 
depression  to  correspond  with  the  required  speed.  Ultimately, 
when  the  bottom  of  bucket  is  lowered  to  its  full  limit,  the  lever  will 
be  at  the  "  off  "  position,  as  the  rocker  arm  roller  will  have  reached 
the  stopping  heel  on  the  retarding  cam. 


the  vertical -horizontal  blast  furnace  charger,  a  type  of  hoist  which, 
o^dng  to  tlic  necessary  supporting  piers  being  vertical  and  of  small 
horizontal  section  lends  itself  to  easy  installation  in  practically 
any  Avorks  where  the  position  of  most  of  the  existing  accessories 
in  connection  with  the  furnaces  must  be  retained. 

The  two  chargers  just  described  have  been  installed  at  the  Port 
Talbot  Iron  Works  of  Messrs.  Bald\\aas,  Ltd.,  by  ^[essrs.  Head, 
Wrightson  &  Company,  Ltd.,  Thomaby-on-Tees,  the  electrical 
equipment  being  designed  and  carried  out  by  the  ^Metropolitan- 
Vickers  Electrical  Company,  Ltd.,  ^Manchester.  It  should  be 
mentioned  that  the  motors  are  direct  current  and  that  the  electrical 
equipments  of  the  cars  were  also  supplied  by  the  ^Metropolitan- 
Vickers  Company.  Mr  David  E.  Roberts,  of  Cardiff,  acted  as 
consulting  engineer  for  the  installation. 


Fig.  5.— Duplicate  Waru-Leonaru  Controllers. 
iScmi-automaticsysteni,  for  bucket  chargeis,   at  Messrs.    Baldwin's, 
■^  ~  J7"  "j^Ltd.,  Port  Talbot  Iron  Works. 


Asjmontioned  above,  hoisting  takes  place 
is  therefore  necessary  to  have  two  distinct 
cams  (see  Fig.  5)  in  order  that  the  control  on 
cyclo  of  operations  may  be  appropriately  ' 
tho  cam  wheels  is  driven  at  any  one  time, 
through  a  two-way  sliding  jaw  tvpe  clutch, 
for  ore  or  coke  journeys  by  means  of  a  lever 


from  two  levels,  andjit 
cam  wheels  and  sets  of 
each  of  the  ore  and  coke 
>"i\'erned.     Only  one  of 

and  the  drive  is  taken 
,  which  is  changed  over 
in  operators  cabin. 


Bra  king  Ahranuements. 

The  bra  ing  aiTangements  are  dearly  shovu  in  Fig.  2. 

It  will  bt>  obstM-vod  tliat  a  separate  hand-operated  brake  is  fitted 
in  addition  to  tho  solcnoid-oiK'rated  brake  ;  but  the  former  is  de- 
signed for  use  only  under  special  conditions,  and  is  not  used  in 
evorydav  working  of  the  charger.  It  should  b-^  jioted  that  the 
solenoid  operated  l)rake  is  capable  of  being  lifted  into  the  "  off  " 
position  l)y  hand  tluongh  tlie  rod  shown,  and  the  hand-operated 
brake  is  o|K>rated  l)v  n  liollow  rod  or  tube,  through  which  the  first 
named  rod  |)asses.  The  coiitiol  hand  levers  for  tlte.se  brakes  are 
movuited  in  line  with  tlie  starting  lever  in  the  drivers  cabin. 

In  connection  with  this  work  it  is  interesting  to  note  tliat  the 
evolution  of  the  blast  furnace  lioist  from  the  to|)  and  bottom  iiand 
barrow  type  to  the  drop-bottom  bucket  incline  type  of  charger  has 
been  steady.  In  existing  works,  where  han<l  charging  is  retained, 
it  is  chiefly  because  of  the  givat  dilTicu.ties  which  would  be  en- 
countered in  the  planning  of  an  in^tallati(Ui  of  inclined  chargei-s. 
which  would  not  interfere  drastically  with  the  existing  lay-out  of 
the  \\-orks.     There  is  now,  lunve\(T.  a  tendency  further  to  develop 


A  Proof  of  the  Formula  for  Deter- 
mining the  Self-Induction  of  a  Coil 
Usin^  the  v — i  Function. 

By   H.   F.   TREWMAN.    M.A. 

In  order  to  refresh  the  memory  of  those  readers  who  are 
not  familiar  with  the  method  it  might  be  well  to  briefly  de- 
scribe it.     The   coil   of   unknown   self  induction    L  is  first 


balanced  by  a  Wheatstone  Bridge  against  the  known  resis- 
tances a,  b,  and  d.  This  gives  the  value  of  its  resistance  .'•. 
A  condenser  K  and  additional  resistance  r  are  then  connected 
as  shown  in  Fig.  1,  and  an  alternating  P.D.  is  established 
across  BC  hv  means  of  a  buzzer.     The  galvanometer  between 


Fto.  2. 

D  and  E  is  replaced  by  a  telephone  receiver.  K  and  r  are 
adjusted  until  no  sounds  are  heard  in  the  telephone  receiver, 
i.e.,  no  current  flows  through  it.  The  self-induction  L  is  then 
given  bv  the  formula 

L  =  K{(d+x)r+bx]. 

Proof. 

It  is  well  kuown  that  tho  imaginary  quantity  V^l,  written 
as  i,  turns  a  vector  through  90^  in  a  clockwise  direction. 
Thus,  in  Fig.  2,  the  vector  AB  is  equal  to  a +  ib. 
.\nv  alternatinc  current  is  therefore  given  iu  value  and 
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direction  by  sucli  an  expression.     Suppose  the    currents    in 
Fig.  1  to  be  as  follows  : — 

a+ia^  inr. 
y+iy^  in  b. 
{a—y)+i{a^—y^)  in  a,  L,  x. 
d+id'inK. 
{d  +  y)+i{d'  +  y'}md, 
where  u,  a^,  y,  y^,  d,  d^  are  constants. 

The  potential  drop  across  K  must  equal  that  down  r  and  b. 

Therefore        (a + iay+  {y  +  r/ )  b  --=  {d + id^)  x  ( -  ~  \. 

Equating  real  and  imaginary  parts, 

ar+yb=-:^,  OT  Kco{ar+yb)  =  d^,       .     . 


and 


Koj' 
d 


(1) 
(2) 


a}r+y^b--^-^   ,  oi  K(i){a^r+y^b)  =  d.       .     . 
Kco 

Also,  since  there  is  no  current  through  the  telephones,  the 
potential  drop  through  L  x  must  equal  that  through  d. 
.-.        {{a-y)+i{a'-y^)}  {x+iko}  =  {{d+y)  +  i{d'+y^)}d. 

Again  equating  real  and  imaginary  parts,    . 

{a—y)x-{a-'-y^)Lco={d+y)d, (3) 

and      {u^-y^)x-{d^+y^)d=  -{a-y)Lco (4) 


Further,  the  potential  drop  down  a  must  equal  that  down  6. 
Therefore         {y+iy^)b  =  {{a—y)-Ti(a^—y^))a 
^{(a-y)4-t(ai_/)}^^ 
since  ad=hx. 

Equating  real  and  imaginary'  parts, 
dy  =  {a-y)x 
and  dy^^{a^—y^)x 


Therefore 
and 


a—y     d  d-^x 

-     =-^-  ora  = y. 

y       X  X 

yi—yi     d               d-rx 
-=-  or  a^  = 


f 


r- 


From  equations  (1)  and  (4)  we  have 

K(ar^yb)_  -b^ 

~L{^y)  ~(a>-y^)x-{S'-^f)d' 

whence,  substituting  for  a,  a—y  and  (i}-—y^  , 
Therefore  L  =  K{{d-rx)r^hx\. 


(5) 
(6) 


The   Institution   of   Electrical   Engineers. 


of  the  members  attending  the  first  meeting  of  the  new  session  of 
the  Institution  of  Electrical  Engineers  on  Thursday,  November 
18th,  the  wisest  were  those  who  left  the  attractions  of  the  tea 
room  and  entrance  hall  for  the  lecture  theatre  some  minutes  before 
six  o'clock.  For  by  the  time  the  members  of  the  Council,  headed 
by  Mr.  Roger  T.  Smith,  entered  the  room  it  was  uncomfortably 
crowded,  all  the  seats  being  occupied  and  a  number  of  those 
present  having  to,  find  places  in  uprigiit  positions  against  the 
walls  and  in  the  gangways.  What  would  the  I^.C.C.  say  to  this 
overcrowding. 

The  proceedings  opened  with  the  passing  of  a  resolution  of  regret 
at  the  death  of  I'rof.  John  Perry,  and  the  procedure  of  asking  the 
members  to  rise  before  the  resolution  was  read  out  was  followed  with 
good  results.  At  least  it  prevents  the  unseemly  scuffling  of  feet  and 
consequent  disturbance  which  is  so  often  present  on  such  occasions. 

The  premiums  and  scholarships  awarded  for  .last  sessions  work, 
which  have  already  been  announced  in  The  Electrician,  were  then 
]iresented,  and  as  is  noAV  too  usual  there  was  an  almost  entire  lack 
of  personal  appreciation  by  those  to  whom  awards  had  been  given. 
Only  four  out  of  some  20  odd  attended.  We  realise  that  it  may  be 
impossible  for  a  j)roportion  of  those  to  whom  awards  are  given  to 
travel  long  distant;es  from  the  provinces  just  for  this  occasion,  but 
that  so  large  a  proportion  shoiUd  be  absent  throws  an  unnecessary 
sbght  on  the  honours  which  the  Institution  has  in  its  power  to  give. 

Mr.  Roger  T.  Smfth  then  inducted  the  President-Elcct,  Mr. 
Llewelyn  B.  Atkinson,  into  the  chair.  In  so  doing  he  spoke  clearly 
and  to  the  point,  on  what  jiuist  alwaj's  be  a  rather  diflHcult  subject. 
The  best  thing  he  said  lay  in  the  assurance  he  gave  not  only  of  Ids 
own  loyal  co-operation,  but  that  of  the  whole  of  the  Council  and  of 
the  members  of  the  Institution  in  Mr.  Atkinson's  new  work.  It  is 
n^>t  always  realised  what  an  invidious  position  the  immediate  past- 
President  holds  and  how  much  credit  is  due  to  him  in  rendering  ' 
smooth  the  operation  of  the  Institution  machine. 

The  cu,stomary  vote  of  thanks  to  the  ivtiring  president  was  then 
moved  by  Sir  John  Snell.  who  humorously  remarked  that  th(> 
almost  volcanic  energy  of  I\lr.  Roger  Smiths  innnediate  predecessor. 
Mr.  Wordingham,  must  have  tilled  his  successor's  mind  with  dismay. 
Mr.  Smith  had  the  further  disadvantage  of  being  obliged  to  under- 
take his  duties  when  suffering  from  the  etfects  of  a  very  serious 
surgical  operation.  He  made  the  point,  which  was  afterwards  ic- 
iterated  by  the  President,  that  it  was  now  for  the  good  of  the  In- 
stitution to  have  a  period  of  comj)arative  calm  and  com^lidation  aft(>r 
all  that  had  gone  before.  Xe\erthelcss,  i\Ir.  Smith's  year  had  been 
on"  of  great  anxiety,  and  what  with  coal  questions  and  problems  of 
industrial  disputes,  he  had  been  called  upon  to  give  the  Institution 
unremitting  labour  and  attention.  He  paid  an  unusual  and  graceful 
tribute  to  .Airs.  Roger  T.  Smith  for  the  way  in  which  she  had  ably 
assisted  her  husband  in  caiTving  out  his  duties. 


This  motion  was  seconded  by  Mr.  J.  S.  Hii.hhu.d.  who, 
speaking  rather  quietly,  said  that  the  Institution  had  acquired 
added  weight  during  the  last  few  years  in  a  sense  of  discipline, 
dignity  and  efficiency.  No  man  had  done  more  to  contribute  to 
these  qualities  than  the  retiring  President. 

Mr.  Roger  T.  Smith,  in  reply,  also  laid  stress  on  the  point  that 
the  work  of  the  President  was  becoming  almo.^t  overwhelming  in 
quantity,  and  added  that  if  it  were  not  each  year  that  the  President 
received  froju  the  Institution  a  Council  much  more  closely  repre- 
senting the  varied  interests  of  the  body  and  of  the  industry"  it  would 
hardly  be  pos.sible  to  carry  on. 

Mr.  Llewelyn  Atkinson  then  took  the  chair  and  proceeded  to 
the  delivery  of  his  Presidential  Address,  an  abstract  ol  which  will  be 
found  on  another  page  of  this  issue.  In  spite  of  the  discomfort  in 
which  most  of  the  members  were  placed  owing  to  the  crowded  state 
of  the  room  he  was  listened  to  with  great  interest,  interspersed  as 
is,  however,  very  usual  on  these  occasions  with  a  great  deal  of 
umiecessary  coughing.  Why  cannot  coughers  stay  at  home  ?  The 
necessary  element  of  humom-  was  contributed  to  the  proceedings 
by  the  "  fusing  of  an  electric  wire  ""  which  apparently  objectetl  to 
the  ])ressure  of  a  chair  occupied  by  one  of  the  members  of  the  Coimeil. 
These  occurrences  are  always  happening  at  electrical  gatherings. 
It  looks  like  bad  stage  management  1 

Col.  Crompton,  who  propose*!  a  vote  of  thanks  to  the  President, 
is  an  electrical  pioneer  who  seems  to  grow  younger  as  the  time  goes 
on.  At  any  rate,  he  has  lost  none  of  his  vitality  and  his  remarks 
were  listened  to  -with  great  appreciation.  He  particularly  em- 
phasised the  point  that  the  real  solution  i>f  the  present  industrial 
unrest  was  to  give  the  worker  greater  interi^st  in  his  work. 

Mr.  Ch.xmen.  in  seconding  the  vote  of  thanks.  Wiis  more  doleful. 
He  considered  the  solution  of  inilustrial  unrest  Wi\s  not  so  simple  as 
the  President  niade  out.  \'ery  sinister  intiviences  were  at  work  and 
deliberate  atten\pts  were  being  made  to  wreck  the  whole  world. 
Becoming  more  altruistic  in  tone  he  said  that  much  of  our  commerce 
was  foundeil  on  a  fiuidamentally  wrong  biisis.  ^^"e  had  all  l>een 
brought  up  to  think  that  the  only  way  in  which  a  commercial  success 
could  be  oV>ta'ned  was  by  buying  at  the  very  lowest  and  selling  at 
the  highest  price.  We  had  also  been  taught  that  self-preservation 
was  the  main  thing,  and  the  view  that  everyone  was  Hrstly  con- 
cerned with  the  welfare,  safety  and  comfort  not  only  of  himself  but 
of  his  luMghbour  hail  never  been  tried  at  all.  After  this  short  tlight 
into  the  higher  idealism  the  resolution  was  carried  with  acclamation. 

The  I'kesident,  in  reply,  took  the  safe  ground  that  if  anyone 
disagreed  with  anything  in  his  address  they  were  probably  right  and 
he  was  wrong.  He  admitted  that  some  of  his  opinions  had  been 
put  up  as  .\unt  Sallies  in  order  to  start  a  tliscussion.  It  is  a  great 
pity  tliat  this  is  not  more  done.  The  meeting  then  adjoiu-ned  after 
two  ln>urs'  solid  hard  work. 
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Mr.   J.    E.   Sayers   on    Electricity    Generation/ 


We  are  still  almost  entirely  dependent  on  steam  for  the  conversion 
of  heat  into  action.  Steam  is  a  heat  carrier  which  takes  toll  of  at 
least  60  per  cent,  of  the  heat  consigned  to  it.  The  present  average 
thermal  efficiency  of  steam  operated  generating  stations  in  the 
Kingdom  may  be  taken  as  about  8  per  cent.  In  modern  stations 
13  to  1.5  per  cent,  may  be  expected,  and  in  a  super-station  possibly 
20  per  cent.  But  even  this  result  leaves  an  absolute  loss  of  80  per 
cent.  Present  views  on  the  question  of  electricity  generation  and 
coal  economy  include  the  popular  view  (involving  exaggerated 
expectations),  and  the  official  view  as  roughly  indicated  in  the  recom- 
mendations of  the  Coal  Conservation  Sub-Committee.  Thirdly, 
there  is  the  view  of  the  gas  engineer,  which  is  in  effect  that  the 
carbonisation  of  coal  should  be  in  the  hands  of  the  gas  industry,  and 
the  thermal  products,  gas  and  coke,  distributed  to  the  community, 
or  used  for  the  generation  of  electricity. 

Referring  to  Sir  Dugald  Clerk's  chief  contentions  in  regard  to  the 
greater  thermal  efficiency  of  gas  for  heating,|  and  the  respective 
fields  of  gas  and  electricity  for  lighting  and  power  supply,  while 
gas  has  distinct  advantages  for  the  heating  of  large  masses  of  water, 
it  cannot  compete  with  small  portable  electrical  apparatus  of  con- 
venience such  as  kettles,  hot  plates,  irons,  &c.  Similarly  thermal 
considerations  have  relatively  little  bearing  on  the  choice  of  elec- 
tricity or  gas  for  lighting,  while  again  in  power  work  there  are  other 
considerations,  notably  the  convenience  and  flexibility  of  the  electric 
drive,  and  the  saving  in  transmission  losses  in  shafting,  belts.  &c. 
It  is  not  unusual  in  a  factory  to  find  less  than  half  the  brake-horse- 
power accounted  for  by  tools  and  machines  operated,  owing  to  such 
losses.  Of  the  60,000,000  tons  of  coal  used  in  factories  in  this 
country  a  large  portion  is  used  very  wastefully,  with  a  return  of 
perhaps  only  1  or  2  per  cent,  of  the  potential  heat.  If  electricity 
were  available  at  reasonable  rates  it  might  save  much  of  this  wasteful 
expenditure  of  coal. 

Back  Pressure  Systems  of  Generation. 

The  suggestion  has  also  been  made  that  electricity  should  be 
generated  by  non-condensing  steam  movers  and  the  exhaust  steam 


used  either  as  steam  or  hot  water,  or  both,  to  provide  domestic 
and  public  heating  or  hot  water  services.  This  proposal  appears  at 
first  sight  attractive,  and  Mr.  A.  E.  Edwards  has  calculated  that 
over  49  per  cent,  of  the  potential  heat  of  the  fuel  consumed 
might  be  made  available.  Such  "  back  pressure  ""  systems  for 
Combined  power  and  heat  production  show  remarkable  general 
(  fficiency,  as  well  as  high  thermal  efficiency  in  cases  where  there  is  a 
fairly  constant  load.  But  a  typical  local  electricity  supply  station  is 
the  worst  possible  partner  for  such  a  combination  ;  the  great  part 
of  its  output  is  required  only  for  a  small  part  of  the  day,  whereas 
domestic  heat  is  required  from  early  morning  to  late  at  night.  Such  a 
station  would,  for  the  greater  part  of  the  time,  operate  as  a  central 
heating  plant.  Moreover  the  system  of  distribution  of  heat  would 
present  great  difficulties,  and  would  probably  be  impracticable  on 
account  of  the  cost  involved.  In  any  case  the  economic  radius 
of  distribution  must  be  smalL  On  the  other  hand,  in  special 
circumstances,  e.g.,  in  chemical  works,  breweries,  dye-works,  and 
sugar  refineries,  such  systems  are  remarkably  efficient  and  there  are 
in  operation  even  to-day  heat  and  power  installations  which  produce 
electricity  at  less  than  Jd.  a  unit.  Other  cases  of  power  generation 
which  should  not  be  interfered  with  are  small  colliery  power  houses 
where  steam  is  raised  with  washery  residues  of  very  small  marketable 
value. 

Broadly  speaking,  the  solution  of  the  problem  of  making  the  best 
use  of  our  coal  lies  in  its  scientific  reduction  in  up-to-date  gas  works, 
and  combined  gas  and  electricity  stations  for  the  whole  of  the  heating 
lighting  and  power  services  of  the  country.  The  production  of 
gas  and  coke  should  be  variable.  It  should  be  possible  at  all  centres 
to  gasify  coke,  and  steam-raising  plant  should  be  designed  to  con- 
sume coke  and  gas  indiscriminately.  No  restrictions  should  be  put 
on  the  use  of  gas  for  power  purposes,  as  one  of  the  greatest  factors 
in  coal  economy  would  be  the  advent  of  the  gas  turbine  for  power 
production. 


The   Production   of   Steam   by   Electricity. 


By    K.    C.    CONSTAM-Iiri.L. 


The  steam  boiler  heated  by  means  of  the  electric  current  is  now 
developed  to  an  appreciable  extent,  especially  in  countries  such  as 
Switzerland,  where  hydro-electric  energy  is  abundant  and  coal  is 
scarce.  The  production  of  the  heat  at  the  time  it  is  used,  the  small 
importance  of  the  io.sses  during  the  stand-still  periods,  and  the  ease 
of  regulation,  all  add  to  the  main  advantage  of  the  economy  effected 
in  coal,  and  favour  the  expansion  of  the  use  of  this  type  of  boiler. 
Heating  apparatus  of  this  type  may  be  used  for  heating  liquids,  for 
producing  steam,  for  producing  hot  air,  for  heating  buildings,  &c. 
Sometimes  it  consists  of  large  boilers,  in  which  electric  radiators 
are  placed,  the  mass  of  the  water  permitting  a  considerable  heat 
storage.  On  the  other  hand,  the  quantity  of  water  may  be  very 
limited,  and  the  rate  of  steam  production  a-ljusted  to  the  demand 
of  the  moment. 

Description  of  the  "  Revel  "  Boiler. 
The  "  Revel  "  boiler,  constructed  l)y  the  Escher  Wyss  and  Oer- 
likon  Companies,  belongs  to  the  latter  tyju',  and  is  thus  an  electric 
geyser.  In  conij)arison  Avith  an  ordinary  steam  boiler,  the  space 
taken  up  is  very  small,  and  its  water  capacity  very  limited,  in  spite 
of  its  large  steam  raising  capacity.  As  shown  in  Fig.  1,  tiie  feed 
water  is  supplied  to  the  lower  part  a,  and  the  steam  outh  t  is  through 
a  central  tube  h  to  the  valve  r.  The  water  is  heated  itnd  evaporated 
by  means  of  an  alternating  current,  either  single-],!iase  or  three- 
phase,  which  is  passed  through  the  liquid.  Direct  current  cannot 
be  used,  as  it  deeoin])Oses  tlie  water.  Current  is  led  by  one  or  two 
electrodes  c,  which  jjnss  through  the  cover,  in  which  are  fixed 
steam-tight  insulating  bushes.  An  ammeter  indicates  the  value 
of  the  current.  The  water  level  is  indicated  by  the  gauge  (h  and 
the  two  loMcr  valves  e  and  /  jierniit  tlie  remo\al  of  scale  and  sedi- 
ment, and  of  the  nutomatic  regulation  of  the  water  circulation 
respectively.      The  feed  piiiup  is  driven  by  a  small  eh  c-tric  motor. 

*  Abstract  of  an  Address  delivered  to  the  Seottisli  <"(  ntre  of  the  In.-ititii 
tion  of  Electrieal  ICn^ineers  on  November  !M1». 
t  See  Thk  ELKeTiuciAN,  Vol.  LXXXIV..  p.  688, 
j  Abstract  of  rr.  article  in  "  Le  Genie  Civil."' 


The  boiler  being  empty,  the  pressure  may  be  switched  on,  but 
the  circuit  is  broken,  and  it  is  onlj-  when,  the  water  being  supplied 
steadily,  the  surface  of  the  water  reaches  the  tips  of  the  electrodes, 
that  current  flows,  and  a  certain  quantity  of  steam  is  at  once  pro- 
duced. The  current  and  the  rate  of  evaporation  inci-ease  as  the 
water  rises  and  covers  more  of  the  electrodes,  and  the  boiler  is  under 
pressure  after  ten  minutes.  As  soon  as  the  normal  working  pres- 
sure is  exceeded,  the  valve  /,  which  is  adjusted  for  this  pre-ssure, 
opens  and  returns  some  of  the  water  to  the  feed  tank,  so  that  the 
water  level  is  maintained  constant.  The  rate  of  evaporation  is 
dependent  ujion  the  AA-ater  level.  If  steam  is  taken  off  constantly, 
the  pressure  remains  steady  ;  if  the  load  increases,  the  pressure 
tends  to  fail,  and  the  net  supply  of  water  increases  so  that  the  level 
rises,  a  greater  portion  of  the  electrodes  is  immersed,  the  rate 
of  evaporation  is  increased  and  the  working  ])ressure  re-estab- 
lished. The  normal  pressure  cannot  apj^reciably  Ije  exceeded, 
owing  to  the  actica  of  the  valve/.  If  the  stop  valve  r  is  shut,  the 
water  only  just  reaches  the  tips  of  the  electrodes,  and  only  a  very 
limited  evaporation  takes  place,  sufficing  to  coini)ensate  for  the 
heat  losses  in  the  apparatus. 

AV'TOMATIC    ReOVLAVIOX. 

The  regulation  of  the  current"  and  of  the  evaporation  is  thus 
autonmtic,  so  that  the  boiler  adjusts  its  output  almost  instanta- 
neously to  suit  the  load.  The  main  switch  has  only  to  lie  o]>erated 
at  starting  and  stopping,  and  the  accidental  failui-e  of  the  feed  water 
cannot  result  in  an  explosion,  so  that  the  Revel  boiler  does  not 
need  a  permanent  attendant,  but  simply  the  small  amount  of  atten- 
tion necessary  to  its  upkecj). 

Some  Test  Rksvlts. 

.\  boiler  2r)0  em.  liigh  by  60  cm.  outside  diameter,  supplied  with 
current  at  '\W  volts,  gives  ar)0  kg.  of  steam  at  a  jne.ssure  of  15  kg. 
per  square  centimetre.  The  evaporation  may  1h>  taken  as  1-3  kg. 
per  kilowatt -hour  supjilied  to   the   boiler      the  nniisture  iire.sent  in 
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the  steam  is  only  about  3  per  cent.     The  following  figures  relate  to  a 
test  carried  out  on  an  installation  designed  to  consume  200  kw.  : — 

Duration  of  test   2-5  hours. 

Mean  pressure 219  volts. 

.Moan  current 384  amperes. 

Knergy  consumption   367  kw.-hour  total. 

l^'nergy  consumption  per  hour  146-7  kw. -hours. 

Mean  effective  steam  pressure   6-42  atmos. 

.Mean  feed  temperature  10°C. 

Mean  outlet  temperature  (at/,  Fig.  1) 14''C. 

(iross  mass  of  water  evaporated  461  kg.  total. 

Gross  mass  of  water  evaporated  per  hour  184-2  kg. 

Gross  mass  of  water  evaporated,  per  kw.-h.  1-256  kkg. 
Evaporation  from  water  at  0  dcg.  to  steam 

at  100  deg.  per  kilowatt-hour    l-284kg. 

Percentage  of  moisture  in  steam   2-93  per  cent. 


figures  may  even  be  improved,  since  the  apparatus  was  working  at 
only  about  7.5  \ter  cent,  of  its  designed  output.  The  steam  .storage 
only  varied  very  slightly  during  the  test,  and  the  flow  of  steam  was 
practically  steaxly.  The  percentage  of  moisture  present  Ls  very 
small,  but  increases  a  little  if  the  load  is  verj'  great  or  if  it  is  irregular. 
Revel  boilers  are  already  installed  in  more  than  'if)(>  cases,  in  all 
types  of  factories,  both  for  i.solated  u.se  and  for  uae  in  conjunction 
with  existing  coal-fired  boilers.  Occasionally  they  are  proN-ided 
■ivith  heat  accumulators  in  the  form  of  large  sheet  steel  vesselB 
containing  water,  which  is  heated  by  the  surplus  steam  produc-ed  at 
any  moment.     In  one  case  the  storage  capacity  provided  is  no  less 


Fig.  1. — Vertical  Section  of  a  Revel  Electric  Boiler. 


Fig.  2. 


-Elevation  of  a  Revel  Boiler  Installation. 


The  total  quantity  of  feed  water  was  771-5  kg.,  of  which  461  kg. 
was  converted  into  steam,  and  310-5  kg.  was  evacuated  by  the  regu- 
lating valve,  this  latter  quantity  of  w^ater  being  heated  from  10  deg. 
to  14  deg.  From  these  figures  the  thermal  efficiency  can  be  calcu- 
lated, and  allowing  for  the  heat  used  in  increasing  the  temperature 
of  the  water  evacuated  by  the  regulating  valve,  the  efficiency  works 
out  to  95-7  per  cent.     The  losses  are  thus  only  4-3  per  cent.     These 


than  4  million  calories.  The  accumulators  in  this  case  consist  of  two 
well-lagged  horizontal  drums  10-5  metres  long  by  2  metres  diameter. 
These  are  supplied  at  night  with  the  steam  from  a  Revel  boiler, 
working  at  15  kg./sq.  cm  The  boiler  receives  current  from  a  350  kw. 
three-phase  alternator  driven  by  a  water  turbine.  During  the  day 
the  turbine  is  used  for  power  purposes,  and  the  Revel  boiler  is  stopped, 
the  accumulators  furnishing  steam  to  the  spinning  mill. 


Progress    in    Electroplating. 


A  general  discussion  on  "Electroplating"  was  held  on  Friday 
last  in  the  Mappin  Hall  of  the  University  of  Sheffield  under  the 
auspices  of  the  Faraday  Society  and  the'Sheffield  Section  of  the 
Institute  of  Metals,  meetings  taking  place  both  in  the  afternoon 
and  the  evening. 

At  the  afternoon  meeting  Dr.  L.  Aitchison  dealt  with  "  Electro- 
plating for  the  Prevention  of  Corrosion,"  and  pouited  out  that  the 
advantages  of  electro-deposited  coatings  compared  with  those 
obtained  by  such  processes  as  hot  galvanising  are:  (l)The  more 
regulated  weight— 0-00075  in.  of  zinc  will  provide  a  very  satisfactory 
coating  under  aircraft  conditions.  (2)  Superior  appearance  (by 
no  means  a  small  item  in  the  nickelplating  of  bicycle  and  motor 
parts).  And  (3)  the  avoidance  of  changes  in  the  heat  treatment  or 
cold-worked  properties  of  the  steel.  Since  many  plated  parts  are 
bent  after  the  deposition,  a  bend  test  is  required.  Zinc  and  ni"l!;«l 
are  the  most  important  metals  for  the  plating  of  steel. 


In  the  course  of  the  discussion  Mr.  S.  Field  considered  that  pure 
zinc  was  essential  and  much  more  resistant  than  less-piire  samples. 

Mr.  Field  then  read  a  Paper  on  the  "  Electroh'tic  Refining  of 
Zinc,"  in  which  he  remarked  that  a  current  efficiency  up  to  93  per 
cent,  could  be  obtained  at  the  commencement  of  tlie  electrolysis  of 
a  zinc-siilphate  solution  containing  10  per  cent,  free  acid.  Tempera- 
tures up  to  40-4o^C.  were  reached  in  the  end  cells,  and  the  finished 
zinc  contained  002  per  cent,  each  of  cadmium  and  lead  and  a  trace 
of  copper  and  iron  About  3,000  kwh.  were  consumed  per  ton  of 
zinc.  The  merest  traces  of  cobalt  and  nickle  reduce  the  efficiency 
enormously  and  increase  the  energy  consumption  to  over  4,000  kwh. 

per  ton. 

Electro-Deposition  and  Aeronautical  Engineering. 
Capt.  W.   A.  Thaxn,  of  the  A.I.D.,  read  a  Paper  on   *"  Some 
Applications  of  Electro-deposition  in  Aeronautical  Engineering," 
in  which  he  dealt  with  the  electro-deposition  of  copper  on  steel 
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parts  which  are  not  to  be  carburiscd  in  case-hardening.  The 
parts  which  are  not  to  be  coated  are  covered  with  varnish  and 
dried.  The  article  is  first  immersed  for  three  to  five  minutes  in  the 
following  solution  :  8  oz.  copper  cyanide  to  1  gallon  of  water  at 
1 6°C.  After  washing  in  water  the  chief  copper  deposit  is  obtained 
in  a  bath  with  34  oz.  copper  sulphate  and  5  oz.  sulphuric  acid  to 
1  gallon  of  water.  A  suitable  thickness  of  deposit  is  0-004  in.  An 
account  was  also  given  of  the  copper-plating  of  aluminium  aero- 
engine cylinders  to  increase  the  thermal  conductivity.  A  deposit 
0-003  in.  thick  is  obtained  with  very  low-current  densities  in  60-80 
hours.  The  third  section  of  the  Paper  dealt  with  the  building  up 
of  the  copper  water-jacket  of  the  Beardmore  aero-engme  cylmder 
by  electrolytic  deposition.  The  walls,  1  -7  mm.  thick,  are  tested 
imder  pressure  of  .30  lb.  per  square  inch.  This  represents  a  more 
or  less  new  and  very  important  step  in  electroljrtic  processes  in 
engineering  practice. 

Mr.  Byrox  Carr,  who  dealt  with  the  "  Electro-Deposition  of 
Cobalt,"  showed  that  extremely  good,  hard  deposits,  which  were 
remarkably  resistant  to  atmospheric  corrosion,  could  be  obtained, 
provided  that  they  were  not  too  thick,  in  which  latter  case  they 
peeled  off  the  cathode.  The  bath  was  used  at  34°C.,  and  contained 
4|  lb.  of  cobalt  sulphate,  5  oz.  of  boric  acid  and  2J  oz.  of  sodium 
chloride  per  gallon.  Current  densities  as  high  as  150  amperes  per 
square  foot  could  be  used  with  a  2-minute  immersion,  or  3-4 
minutes  with  70  amperes  per  square  foot.  Cobalt  was  being  used 
for  facing  stereos. 

Mr.  S.  Field  read  a  second  paper  on  "  The  Electro-deposition  of 
Gold-silver  Alloys."  As  the  temperature  rises  less  gold  and  more 
silver  are  deposited  with  the  same  current  density.  The  percentage 
of  gold  in  the  deposit  is  increased  by  the  presence  of  free  KCN 
up  to  200  per  cent.  Green  gold  contains  77  per  cent,  gold  and 
23  per  cent,  silver.  These  deposits,  as  Prof.  Desch  pointed  out, 
are  solid  solutions,  and  Mr.  Smith  mentioned  that  in  America 
attempts  have  been  made  to  deposit  artificial  dentures  of  gold- 
silver  and  copper  electrolytically. 


The  Work  of  Bruxner. 

The  evening  session  was  opened  by  Mr.  R.  Barclay,  who  gave 
an  excellent  summarj^  of  the  work  of  Brumier,  which  is  hardh* 
known  at  all  in  this  coimtry.  Summarising  his  o-rni  experience,  the 
following  solution  and  conditions  for  the  electro-deposition  of 
silver  were  given  :  3  oz.  silver  per  gallon,  equivalent  to  5i  oz. 
KA^-CX2 ;  free  cyanide,  3J  troy  oz.  Potassium  salts  such  as 
hydrate,  carbonate,  chloride  and  cyanate  are  advantageous  within 
the  limits  found  in  practice.  The  working  temperature  should  be 
between  17  and  23°C.  and  the  current  density  2|-3  amjieres  per 
square  foot.  Mr.  Barclay  subsequently  criticised  the  Papers  by 
Mr.  Brook  and  Mr.  Mason,  urging  that  while  agreeing  -with  their 
conclusions,  their  results  were  not  new,  having  been  previously 
obtained  by  himself  and  by  Brunner. 

The  Paper  by  IMi-.  F.  Mason  created  considerable  interest  and 
discussion.  From  a  bath  containing  26-14  gms.  of  silver  per  litre 
47-25  gms.  KCN  and  165  gms.  potassium  carbonate  smooth  adherent 
deposits  were  obtained  with  a  current  density  as  high  as  8  amperes 
per  square  foot.  This  increased  output  from  the  \-at  can 
only  be  used  if  adequate  opportunities  of  prepying  and  finishing 
the  articles  are  available.  The  process  has  been  in  commercial 
use  for  over  six  months. 

Two  Papers  by  Mr.  G.  B.  Brook  and  Mr.  Holmes  dealt  with 
the  properties  of  old  silverplating  solutions  and  the  crystalline 
structure  of  the  deposit.  The  advantage  of  the  old  solution 
appeared  to  be  due  to  8-16  per  cent,  potassium  carbonate,  which 
increased  the  conductivity.  The  silver  content  of  a  large  number 
of  solutions  examined  varied  from  just  over  1  to  nearly  4  oz.  per 
gallon,  and  the  free  cyanide  from  below  50  to  400  per  cent.  In  the 
second  Paper  excessively  large  crystals,  one  with  high  current 
density,  were  considered  to  be  the  cause  of  red  marks  on  silver- 
plated  articles  when  finished.  Mr.  Byron  Cark  criticised  the 
conclusion  very  severely,  and  showed  that  it  was,  at  any  rate, 
quite  insufficient. 


The     Electric      Washer, 


Is   it   a   Toy  or   a    Triumph  ? 


Ky   "ELEGTROGYNIC 


Not  very  long  ago  [  read  in  an  American  paper  that  the  electric 
washing  juachine  sales  for  last  year  had  amounted  to  100,000,000 
dollars.  To  the  best  of  my  recollection  this  figure  referred  to  United 
States  business  only,  but  it  juay  have  included  exports.  Now  the 
average  price  of  an  electric  washer  in  America  is  something  like  100 
dollars  ;  so  that  we  are  asked  to  assume  that  in  the  year  1919  at  least 
one  million  washers  of  American  manufacture  were  sold.  With  all 
due  resjjcct  to  the  enterprise  of  the  American  manufacturer,  and  the 
miwavering  truthfulness  of  the  American  press,  I  think  their  passion 
for  round  figures  has,  on  this  occasion,  blinded  them  to  the  signi- 
ficance of  the  eight  cyijhers  which  impart  an  impressive  rotundity 
to  the  number  mentioned  above. 

We  are  to  su])])ose  that  a  million  cultured  American  homes  are 
equijjped  with  electric  washing  mach^i- s ;  that  every  Monday 
morning  a  niillion  American  iiou.sewives  confide  their  cherislied  linen 
to  the  abluent  frenzy  of  these  nnuli-ad.erti.-.ed  contrivances.  How- 
e\er.  1  am  not  really  concerned  to  disjiute  the  value  of  washing 
macliine  sales  on  the  other  side  of  the  Atlantic  ;  and  1  have  only 
rcf(>rred  to  the  matter  because,  in  a  measure,  it  acccMuits  for  what 
follows,  in  the  s(>use  that  the  figures,  ludicrous  thougii  they  be. 
compelled  me  to  ])onder  the  utility  of  these  machines  and  to  wonder 
wliether,  in  fact,  the  electric  washer  is  a  labour-saving  triumph  or 
juci-ciy  n  toy  which  is  cnjoviuu;  an  artificial  ai'l  evniu  scent  ])opu- 
laiity. 

\\  \sui:n  i)K  Wasiioit  .' 

I  aui  informed  that  most  of  tiu>  work  (certainly,  if  mea.>*uvt  >l  by 
time)  in  connection  witli  clothes  washing  lies,  not  in  rubbing  or 
ollierwise  niiiltreating  tlie  clothes,  bjit  in  ligiiting  tires;  boiling 
water;  lilling.  (<mi)tying  and  carrying  tubs;  iianging  tlie  things 
U])  to  dry  ;  taking  tl\em  down  again  ;  ironing  them  ;  airing  them 
and  ]uit*.ing  them  away.  The  electric  wa.><hcr  does  i\ot  carry  out 
any  of  these  processes,  for  the  simple  n'a.son  that  they  cannot  be 
done  otherwise  than  by  hand.  They  jirobably  occujn"  at  least  70 
])er  cent,  of  the  total  time  sp(>!»t  in  wa  lung. 

The  only  thing  the  watihing  machine  dot>s  by  it.self  is  to  jirovide 
a  mechanical  Bulwtitute  for  the  corrugated  lioanl  which  the  onlinarv 


washerwoman  uses  for  the  purpose  of  removing  particularly  obstinate 
stains.  With  human  heljj  it  also  wrings  the  clothes,  and  some- 
times, I  am  given  to  vinderstand,  the  fingers  of  its  kind  assistant. 

As  an  electrical  man  I  am  naturally  averse  from  criticising  any 
class  of  electrical  apparatus.  Certainly  such  an  action  would  have 
rather  a  disloyal  ajipearance.  However,  I  do  not  think  this  point 
arises  in  the  present  discussion,  because  the  electric  washer  is  not 
very  electrical  after  all.  The  relatively  inexpensive  motor  ie  the 
only  electrical  item  in  the  majority,  if  not  iji  all.  washers.  Essen- 
tially, it  is  not  an  electrical  device,  and  probably  most  washers 
cannot  even  claim  the  honour  of  being  made  by  electrical  firms. 
You  might  almost  as  well  call  an  electrically-driven  iinot>-i>e  an 
electric  machine,  or,  horrible  thought,  a  gas  burner  ritted  with  dry- 
cell  ignition. 

\\\{\\  easy  conscience  and  uplifted  heart  I  can.  therefore,  proceed 
to  demolish  the  American-made  superstition  reganling  the  economic 
advantages  of  electric  wasliing.  Perhaps  1  ought  to  say  that  I 
have  never  owned  or  used  one  of  these  macliines,  and  have  a  very 
vague  acquaintance  with  their  mechanical  details.  Some,  I  believe, 
ar«>  extraordinarily  fine  examples  of  design  and  workmai\ship,  and 
1  am  (piite  ready'to  admit  that,  within  their  limits,  they  function 
in  a  highly  efficient  and  satisfactory  manner. 

An  Unprofitarle  Invest^ient. 
Tlie  trouble  is  that  their  limits  of  usefulness  are  so  narrow  that 
the  amount  of  work  accomplished  must  always  be  ridiculously  dis- 
]iroj)orti(M\ate  to  the  first  cost  and  maint<Miaiice  charges.  This,  of 
course,  does  not  matter  to  those  fortunat'C  persons  who  can  afford  to 
pay  £1)0  for  six  pennyworth  of  work.  If  one  could  buy  an  electric 
washer  for  £5,  it  might  be  a  jirofitable  investment.  As.  however, 
the  average  jmee  in  England  is  somewhen'  in  the  neighbourhood  of 
£(>0.  it  is  difficult  to  .see  whertMU  the  economic  advantage  of  electric 
washing  lies.  In  a  small  family  (no  man  with  a  large  family  could 
jmssibly  afford  to  buy  one)  a  washer  might  save  an  hours  work 
every  wwk.  at  a  yearly  exj)ense  (including  interest  on  investment, 
cost  of  current,  rt^jiairs  and  lul)rication)  of  about  £10.  After  all, 
the  objection  (in  England)  to  washing  in  the  home  is  not  the  labour, 
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because  one  can  hire  a  charwoman  to  do  the  work  for  1b.  an  hour, 
but  the  long  drawn-out  mess  and  muddle  which  arc  involved,  cs- 
])ecially  in  w(^t  weather  when  the  clothes  cannot  be  hung  outside. 
That  is  why  many  people  are  willing  to  risk  the  carelessness  and 
cupiditv  of  "the  average  laundry.  So  far  as  I  can  see  the  electric 
washing  machine  is  not  likely  to  abolish  either  the  charwoman  or 

the  laundry. 

Incongkuoi's  Qijamtiks. 

That  so  many  washing  machines  have  been  sold  in  the  United 
States  is  evidence  of  the  startling  ability  of  American  advertising 
inen.if  not  of  the  intelligence  of  the  American  housewife.  She  is 
aiiparently  persuaded  to  buy  a  washing  machine  for  the  most  amazing 
and  irrelevant  reasons.  A  big  feature  of  one  machine  is  that  it 
•'  works  like  a  rocking  chair."  A  homely  touch  that — well  calcu- 
lated to  appeal  to  the  deepest  instincts  of  every  American  mother 
who  has  poised  herself  and  child  on  one  of  these  insecure  articles  of 
furniture.  This  same  machine  is  also  advertised  as  having  a 
"  l>eautifully  lacquered  surface,"  which  to  me  seems  rather  incon- 
gruous ;  although,  of  course,  the  owners  may  be  in  the  habit  of 
keeping  their  clothes  washing  apparatus  in  the  drawing  room  in  the 
company  of  exquisitely  lacquered  bureaux  and  screens.  Another 
machine  is  unusually  accomplished,  since,  in  addition  to  "  dashing 
the  clothes  from  .side  to  side  in  a  surfy  wave-like  swirl  of  suds,"  the 
interesting  process  of  diosmosis  takes  place,  and  "  sudsy  "  water  is 
forced,  by. way  of  a  number  of  jets,  "  thoroughly  through  the  fabric." 
"  Thoroughly  through  "  is  good,  and  the  clothes  should  be  too 
■  utterly  utter  "  for  anything  after  such  treatment. 

Am  "  E^'GAGI^'G  "  Habit. 

The  question  of  safety  is  not  disregarded  in  this  machine,  and  the 
wringer  is  provided  \nth  a  "  Real  Safety  Release."  It  is  consoling 
to  know  that  if  one's  fingers  get  caught  in  the  wTinger  (a  fairly 
frequent  occurrence,  apparently)  they  can  be  released,  if  the  victim 
is  ({uick  and  has  a  disengaged  extremity,  before  the  feet  are  reduced 
to  |)ulp.  Of  course,  a  device  for  the  prevention  of  such  unfortunate 
haj)penings  would  be  better  still,  but  I  suppose  we  cannot  have 
everything. 

Then  there  is  the  washer  that  washes  and  dries  ivithout  a  wringer. 
The  advertisement  I  have  seen  does  not  give  any  information  as  to 
how  the  drying  is  accomplished.  Perhaps,  as  in  a  famoiis  "  electric  " 
ironer,  one  has  to  light  gas  jets,  or,  on  the  other  hand,  the  clothes 
may  be  dried  by  pressure  after  the  container  has  been  drained.  I 
should  like  to  think  that  it  is  done  by  electrical  means,  in  Avhich 
case  I  should  feel  inclined  to  encourage  the  use  of  this  washer,  not 
because  it  does  more.^v  ork,  but  simply  because  it  uses  more  electricity 
than  the  others. 

If  I  had  £60  to  spare,  Avhich  I  haven't,  I  would  spend  it  on  improv- 
ing and  extending  the  existing  sink  and  copper  arrangements,  with 
a  view  to  cutting  out  as  much  as  possible  of  the  labour  of  tub- 
carrying  and  fii-e  lighting.  The  sin  of  sjjending  such  a  sum  of  money 
on  a  device  which,  at  the  best,  can  only  assist  in  performing  one 
function  out  of  the  many  involved,  and  that  by  no  means  the  most 
laborious,  is  aggravated  by  the  fact,  already  noted,  that  the  electric 
washing  machine  has  little  claim  to  be  called  electric.  If  the  money 
were  likely  to  find  its  way  into  the  pockets  of  electrical  men,  mine 
amongst  others,  the  ofi'ence  would  be  considerably  less  heinous. 

Hence  these  Lines. 
In  the  absence  of  such  financial  inducement  to  condone  the  wash- 
ing machine  superstition,  and  since  1  am  quite  determined  to  make 
something  out  of  the  business,  the'  only  thing  that  remains  is  to 
make  journalistic  capital  out  of  my  opinions.  These,  I  must  con- 
fess, are  not  shared  by  any  of  my  acquaintances,  either  electrical  or 
non -electrical.  The  reason  for  this  singular  attitude  I  have  re- 
served until  the  end.  As  a  matter  of  fact  my  wife  wants  a  washing 
machine.  It  is  useless  for  me  to  tell  her  that  an  electric  washer  is 
neither  worth  its  cost  nor  its  keep.  She  would  think  I  was  just 
saying  it  to  save  my  pocket.  If,  however,  the  Editor  will  be  good 
enough  to  jmnt  this  little  diatribe,  1  can  show  it  to  my  wife  and  thus 
destroy  her  longing  for  the  unattainable ;  for  she  has  a  touching  faith 
in  the  printed  word. 
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-A.M.I.K.K.     (I.oii.lori  :   Wirck-fw     Press,      Ltd.)      Pp.      xix.-414. 

rrice  l.'js.  net. 

The  subject  of  wireless  telephony  is  one  which  has  always 
held  a  fascination  for  both  technical  men  and  the  general 
public.  It  is,  however,  only  in  the  la.st  five  years  that  any 
material  advance  in  the  development  of  this  science  has  been 
made.  Even  now,  the  layman  has  no  clear  idea  of  what  has 
been,  and  is  beinjr,  acconipli.shed.  The  time  is  ripe  for 
the  dissemination  of  more  information,  and  on  the  t-echnical 
side  this  has  been  accomplished  by  Philip  R.  Coursey  in  his 
book  '■'  Telephony  Without  Wires." 

The  volume,  as  its  name  implies,  covers  not  only  radio 
telephony  but  also  the  transmission  of  speech  by  earth  con- 
duction systems,  capacity  and  induction  effects,  and  the 
methods  of  utilising  light  and  heat  waves.  The  inclusion  of 
these  methods  of  communication  is  a  distinctive  feature  of  the 
book,  since  such  particulars  are  not  to  be  found  ebewhere  m 
a  single  volume.  Having  discassed  the  earlier  attempts  to 
communicate  speech  without  wires,  the  author  pa-sses  on  to 
the  use  of  '"  spark "  oscillation  generators.  A  very  good 
descriptive  account  is  given  of  various  forms  of  quenched 
spark-gaps  and  the  Marconi  multi-disc  discharger.  Multi- 
phase spark  transmitters  also  receive  attention.  Chapt-er  X. 
brings  us  to  a  useful  account  of  the  arc  as  used  for  the  genera- 
tion of  oscillations.  The  use  of  multiple  arcs  is  described, 
and  various  arc  circuits  are  considered.  Still  only  discussing 
the  production  of  continuous  waves,  the  author  next  describes 
the  use  of  the  thermionic  valve  as  an  oscillator.  A  brief 
history  of  the  valve  is  given  and  also  some  simple  circuits. 
The  subject,  however,  does  not  receive  the  attention  it  deserves, 
and  no  details  are  given  of  actual  valve  continuous  wave 
transmitters  of  either  low  or  high  power.  This  is  a  very  marked 
defect  in  the  book.  The  very  extensive  use  which  is  nowa- 
days made  of  the  valve  as  a  transmitter,  especially  in  aircraft 
wireless  telephone  sets,  gives  this  form  of  generator  very  con- 
siderable importance,  and  many  readers,  no  doubt,  will  be 
disappointed  at  the  scant  attention  given  to  the  subject. 

Chapter  XIV.  brings  us  to  the  use  of  alternators  and  frequency 
raisers.  The  Alexanderson  and  Goldschmidt  alternators  are 
described,  but  not  in  very  great  detail.  No  description  is 
given  of  the  Telefunken  alternator.  The  subject  of  frequency 
raisers  is  very  ably  treated  and  numerous  methods  are  illus- 
trated. The  modulation  of  the  transmitted  energy  is  next 
considered.  Different  poi^itioas  are  given  in  which  a  micro- 
phone may  be  connected  in  order  to  modulate  the  energy  to  be 
radiated.  The  next  chapter  deals  with  variable  resistance  and 
other  microphones.  The  list  includes  one  or  two  which  are  of 
no  practical  value,  although  descriptions  are  passed  on  from 
text-book  to  text-book.  The  "  clearness  of  articulation  " 
invariably  claimed  is  frequently  *  scarcely  human.  This 
chapter,  however,  is  very  complete  and  valuable  as  a  historical 
record. 

Chapter  XVIll.  deals  with  special  microphonic  c-ontrol 
systems.  This  aspect  of  wireless  telephony  is  by  tar  the  most 
important.  It  is  the  search  for  an  effective  'nethod  of  modu- 
lation which  IS  and  always  has  been  the  chief  problem  in  wire- 
less telephony.  Consequently,  the  reader  will  be  especially 
interested  in  the  various  modern  methods  of  modulation 
described.  Four  systems  using  the  thermionic  valve  are  dis- 
cussed. Th*^  latest  system  given  is  four  years  old.  and  more 
might  have  been  written  on  this  subject  with  advantage.  The 
next  chapter  is  rather  an  unusual  one  and  deals  with  the  elii- 
cieucv  of  various  types  of  transmitters.  It  is  a  valuable 
criticism  of  modern  continuous  wave  generators. 

Chapters  XXI.  and  XXII.  deal  with  the  reception  of  wireless 
speech.  The  ordinary  forms  of  detector  are  described,  and  a 
brief  accouat  is  given  of  the  thermionic  valve  detector.  On 
page  321  the  author  states  that  the  rectified  current  in  the 
plate  circuit  of  a  valve  is  proportional  to  the  voltage  applied 
to  the  grid,  whereas  it  is  actually  proi>ortional  to  the  square  of 
the   voltage.     The   author   also   explains   the   action   of  the 
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three-electrode  valve  as  a  detector  by  stating  that  when  the 
grid  is  negative  the  plate  current  is  decreased  ;  when  the  grid 
is  made  positive  the  plate  current  is  likewise  decreased,  since 
the  grid  by  absorbing  electrons  deflects  some  of  the  plate 
current  to  the  grid.  This  is  far  from  being  a  typical  form  of 
rectification.  It  will  only  happen  when  the  valve  is  operated 
at  the  extreme  saturation  point,  and  then  only  when  the  grid 
potential  variations  are  large.  Strangely  enough,  hardly  any 
mention  is  made  of  the  detector  action  obtained  through  the 
non-linear  characteristics  of  the  plate  or  grid  current  curves. 
In  discussing  amplifiers,  the  author  describes  the  Brown  relay 
and  one  or  two  valve  amplifiers.  The  next  chapter  deals  with 
interference  prevention.  Four  methods  are  described,  namely 
the  balanced  aerial  system,  the  use  of  balanced  detectors,  the 
valve  limiter  and  Pupin  and  Armstrong's  device. 

At  the  end  of  the  text  is  a  brief  chronological  resume  of  the 
most  important  results  obtained  in  wireless  telephony.  Then 
follows  an  exceptionally  useful  list  of  references  to  original 
Papers  and  articles.  The  book  is  rather  unusual  in  this  respect. 
Mr,  Coursey  gives  us  a  bibliography  of  great  value,and  he  is  to  be 
complimented  on  ■  increasing  the  usefulness  of  his  book  in 
this  way.  It  would  be  well  if  his  example  were  followed  to  a 
greater  extent  than  is  customary  at  present. 

The  book  is  the  first  real  British  attempt  to  describe  the 
developments  of  wireless  telephony,  and  the  author  has  given 
us  a  volume  which  none  of  us  can  afford  to  be  without  as  a  book 
of  reference.  One  cannot  help,  however,  feeling  regret  that 
more  attention  was  not  given  to  more  recent  advances.  For 
example,  there  is  no  reference  to  modern  methods  of  simul- 
taneous transmission  and  reception,  an  exceedingly  important 
problem.  Nor  is  there  any  account  of  the  methods  devised  for 
the  transmission  of  speech  without  the  aid  of  a  carrier  wave. 
The  inclusion  of  the  recent  work  done  by  the  Western  Electric 
Company  (U.S.A.),  the  General  Electric  Company  (U.S.A.)  and 
Lee  de  Forest  would  have  considerably  enhanced  the  value  of 
the  book.  It  must  be  stated,  however,  in  all  fairness  to  the 
author,  that  the  book  was  evidently  in  the  printer's  hands 
about  15  months  before  it  was  published.  The  latest  date  up 
to  which  information  is  given  is  March,  1919,  and  the  author 
at  the  time  of  actually  writing  the  book,  was  obviously  affected 
by  the  restraint  made  compulsory  by  the  war. 

John  Scott-Taggart. 

A  Text  Book  of  Electrical  Engineering.  Translated  from  the 
(ierman  of  Dr.  Adolf  Thomiilpii  by  G.  W.  O.  Howe,  D.Sc,  M.I.E.E. 
(London:    Edward  Arnold.)     oth  Ed.      I'p.  xi.+482.     28s.  net. 

As  electrical  practice  develops  it  becomes  increasingly 
difficult  for  authors  of  textbooks  to  justify  so  comprehensive 
a  title  as  "  A  Textbook  of  Electrical  Engineering."  This 
book  was  written  for  second  and  third -year  students  of  the 
Central  Technical  College  in  order  "  to  bridge  the  gap  between 
the  elementary  textbooks  and  the  specialised  works  on 
various  branches  of  electrical  engineering."  The  intention 
is  wliolly  admirable  ;  bitt  the  book  v  an  hardly  be  said  to 
provide  the  desired  bridge  in  that  it  undoubtedly  special- 
ises on  dynamo  machinery.  A  bettei;  and  surer  guide  to 
stu(l(>nts  and  teachers  would  have  been  provided  had  it 
been  described  as  a  textbook  dealing  with  the  fundamental 
principles  of  the  con.struction  and  ])erformance  of  dvnaiiio 
machinery  for  both  direct  and  alternating  currents. 

As  such  it  is  excellent,  and  can  be  recommended  with 
confidence.  And  if  Prof.  Howe  will  ])rovide  an  additional 
volume  dealing  in  a  similar  manner  with  the  fundamental 
jirincipk^s  of  jjower  distribution,  instruments  and  testing, 
switchgear,  traction,  lighting  aiul  heating,  we  shall  be  ])re])ared 
to  admit  tlie  validity  of  the  wider  claim  quoted  from  his 
preface. 

This  new  edition  dilTers  from  its  ])redecessors  in  two  main 
respects.  Firstly,  the  symbols  have  been  modified  to  bring 
them  into  agreement  with  the  recommendations  of  the 
International  Electrotechnic  al  (\>mmission  ;  and,  secondlv. 
a  number  of  minor  alterations  have  been  made.  descrij)tions 
of  obsolete  types  of  machines  have  been  deleted,  whilst 
descriptions  of  the  differential  booster  and  of  the  automatic 
voltage    regulation    of    alternators    have    been    added.     The 


sections   dealing   with   the   single-phase   commutator   motors 
have  been  modified  and  extended. 

Whatever  views  may  be  held  as  to  the  merits  or  demerits 
of  the  system  of  symbols  which  the  Commission  recommended, 
it  will  be  generally  agreed  that  the  symbols  used  in  our  leading 
textbooks  should  be  reasonably  uniform,  so  that  we  may  be 
able  to  pass  from  one  book  to  another  without  unnecessary 
labour.  We  therefore  appreciate  this  change  and  trust  that 
future  editions  of  other  electrical  textbooks  will  show  the  same 
movement  towards  .standardisation — assuring  publishers  and 
authors  that  the  greater  flexibility  and  interchangeability 
thus  attained  would  increase  rather  than  decrea.se  sales. 

There  are  22  chapters  in  this  edition,  nine  of  which  deal 
with  direct-current  and  13  with  alternate-current  machinery. 
The  general  treatment  is  mathematical  rather  than  physical, 
though  the  mathematics  employed  does  not  go  beyond  the 
elements  of  higher  mathematics.  The  book  is  essentially 
and  intentionally  written  for  the  use  of  thoroughly  well- 
grounded  students,  and  cannot  be  read  by  anyone  "  who 
runs." 

Nevertheless,  we  could  have  washed  for  more  physical 
treatment — for  the  provision  of  fuller  physical  conceptions 
as  to  "  why  the  wheels  go  round." 

It  may  be  argued  that  all  such  conceptions  should  be  given 
in  the  more  elementary  stages,  but  that  is  hardly  possible  in 
the  case  of  alternate-current  machinery.  Dr.  Thomalen,  in 
his  preface  to  the  first  German  edition,  did  express  his  desire 
"to  lead  the.  student  to  enter  mentally  into  the  various 
phenomena  and  to  give  him  a  physical  conception  of  the 
underlying  principles,"  but  the  spirit  of  Faraday  is  not  very 
strongly  evident. 

However,  a  book  must  be  judged  by  the  degree  with  which 
it  fulfils  its  object,  and,  as  we  have  said,  it  is  an  excellent  work 
for  students  of  the  type  of  the  second  and  third  year  at  a 
technical  College  such  as  the  Central  Technical  College. 
'Further,  every  student  of  electrical  engineering,  however 
lowly  his  status,  should  so  order  his  general  education  that 
he  should  be  able  to  read  it  with  profit. 

J.  Paley  Yorke. 


Correspondence. 


n 
I. 


ACTION  OF  THE  E.P.E.A. 

_^  TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  have  read  with  interest  your  comments  in  the 
current  issue  of  The  Electrician  re  the  cri.sis  in  the  electrical- 
supply  industry,  but  am  somewhat  at  a  loss  to  underst.and 
the  concluding  sentence  of  your  remarks.  You  state  that  the 
E.P.E.A.,  in  throwing  over" the  Whitley  Council  and  deciding 
on  direct  action,  have  taken  a  step  which  it  will  find  hard  to 
justify  to  the  public  and  the  industry  in  general.  Surely  iu 
this  dispute  it  is  the  bulk  of  the  emj/loyers  who  have  thrown 
over  the  Whitley  Council,  and  it  is  they  who  will  find  it  hard 
to  justify  their  conduct  ? 

In  an  earlier  paragraph  you  ])ointed  out  that  the  reason 
the  award  had  not  been  honoured,  was  because  the  employers 
believed  that  the  E.P.E.A.  were  either  unwilling  or  too  weak 
to  push  matters  to  extremes.  Is  it  suggested  that  the  E.P.E.A. 
should  have  negotiated  an  agreement  to  forego  that  agreement 
becau.se  the  employers  are  prepared  to  trade  on  our  loyalty  to 
the  industry  I  The  statement  is  also  incorrect  as  to  fact. 
Both  sides  of  the  National  Joint  Board  have  done  their  utmost 
for  the  ])ast  six  months  to  obtain  compliance  with  our  Schedule, 
but  with  very  small  success,  and  the  action  of  the  E.P.E.A. 
now  provides  the  National  Joint  Board  with  the  weapon 
which  past  negotiations  have  proved  to  be  neces.sary. 

The  extension  of  time  given  by  the  E.P.E..\.  ])rovides  the 
National  .loint  lioard  with  an  o]iportunity  for  a  final  effort  to 
secure  eompliance  with  their  award.  It  is,  therefore, 
incorrect  to  .say  that  the  E.P.E.A.  have  thrown  over  their 
Whitley  Council,  which  is  the  National  Joint  Board.  It 
would  i)e  more  correct  to  say  that  we.  having  decided  to  adopt 
a  Chri.stian-like  attitude  bv  turninir  the  other  cheek  when  we 
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have  been  smitten  by  those  who  should  have  been  our  friends, 
are  now  with  characteristic  thoroughness  doing  our  duty 
to  our  neighbour  by  teaching  the  defaulting  employers  such  a 
lesson  as  will  convince  them  that,  after  all,  honesty  is  the  best 
policy. — I  am,  &c., 

London,  W.  Arthur  Jones.  General  Secretary, 

Nov.  23,  1920.       Electrical  Power  Engineers'  Association. 

[We  comment  on  this   letter  in   our   "  Editorial   Notes." 
-   En.  ^.] 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  With  regard  to  the  proposed  increased  Institution 
subscri])tion,  I  shall  only  be  expressing  the  views  of  many 
members  when  I  suggest  that,  if  the  subscription  be  raised, 
the  Council  should  be  ])re pared,  when  we  return  to  our  Em- 
bankment building,  to  give  us  additional  facilities. 

I  write  as  one  who  has  had  years'  experience  as  a  London 
member,  and  three  years'  experience  as  a  country  member, 
where  I  felt  the  lack  of  any  benefits,  even  those  enjoyed  by 
London  members.  At  present,  in  our  Institution,  no  facilities 
are  given  for  using  the  Reference  Library,  except  during  the 
day,  when  few  can  avail  themselves  of  it.  In  my  opinion,  if 
the  library  could  be  open  in  the  evenings,  and  if  a  room  could 
be  available  for  social  intercourse  (with  light  refreshments, 
which  could  be  charged  for)  this  would  be  an  inducement  to  an 
increase  in  membership. 

I  feel  sure  that  many  would  vote  for  the  proposed  increase 
under  some  such  conditions  as  these  who  otherwise  will  vote 
against  the  proposal  on  December  2nd. — I  am,  &c., 
"  Wimbledon,  Nov.  15.  J.  M.  G.  Rees. 


TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  I  should  like  to  express  my  agreement  with  the 
opinions  of  Mr.  R.  A.  Sheldon  contained  in  his  letter  published 
in  your  issue  of  the  12th  inst.  I  shall  not  be  able  to  attend  the 
London  meeting,  nor  do  I  know  anyone  who  is  going  to  the 
meeting  to  oppose  the  resolution.  I  am  therefore  debarred 
from  casting  a  vote. 

If  the  Council  desire  to  ascertain  the  opinion  of  all  the 
members,  then  they  have  adopted  a  singularly  unfortunate 
means  of  so  doing  ;  but  if  they  desire  at  all  cost  to  pass  the 
resolution,  then  there  are  obvious  advantages  in  the  method 
selected.  I  trust  that  many  others  will  support  Mr.  Sheldon's 
protest. ^I  am,  &c., 

Manchester,  Nov.  14.       William  B.  Simpson,  A.M.I. E.E. 


TO   THE   EDITOR  OF  THE   ELECTRICIAN. 

Sir  :  I  am  sure  there  are  a  large  number  of  members,  and 
a  larger  number  still  of  associate  members,  who  are  in  entire 
agreement  with  Mr.  Sheldon's  protest  against  the  method 
adopted  by  the  Council  for  obtaining  proxy  votes  for  the 
meeting  on  December  2nd. 

It  herefore  suggest  you  would  be  doing  a  service  to  a  large 
section  of  your  readers  by  publishing  an  appeal  to  some 
London  member  who  is  prepared  to  go  to  the  meeting  and  vote 
against  the  proposed  increases,  to  come  forward  in  the  columns 
of  the  technical  press  and  signify  his  willingness  to  accept 
proxy  papers  for  that  purpose. 

In  this  way  provincial  members  who  do  not  happen  to 
number  among  their  acquaintances  anyone  who  is  able  to 
attend  the  meeting  would  at  least  have  some  chance  of  record- 
ing their  votes  against  the  measure  if  desirous  of  doing  so. — 
I  am,  &c.,  Fair  Play— Manchester. 

[As  will  be  seen  from  our  last  week's  issue,  Mr.  F.  W.  Purse, 
engineer  and  manager  West  Ham  Corporation's  electricitv 
department,  is  willing  to  undertake  this  task.— Ed.  E.] 

TO    the    editor    OF    THE    ELECTRICIAN. 

Sir  :  I  should  be  grateful  if  you  would  kindly  allow  me  to 
acknowledge  receipt  of  the  many  letters  and  proxy  papers, 
relating  to  the  proposed  increased  subscription,  which  have 
been  sent  to  me.  Although  I  cannot  reply  to  each 
indi\adually,  I  have  made  careful  note  of  all  the  points  raised, 
which  I  shall  find  helpful  in  connection  with  the  matter. 


I  would  urge  upon  the  members — particularly  the  provincial 
ones-  if  they  are  opposed  to  the  new  .subscriptions  to  ssf-nd 
their  jjroxy  jjapers  to  me  as  soon  as  po.ssible  ;  otherwise,  the 
members  present  at  the  meeting,  together  with  the  Council's 
proxy  vote,  may  carry  the  projjosals. — I  am,  &c.,         .   ^_^ 

Stratford,  E.,  Nov.  22,  1920.  ^      ^    Fredk.  W.  Pur.se. 


TO    THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  There  appears  to  have  been  very  few  criticisms  raised 
against  the  proposed  increase  of  subscriptions,  but  it  is  only 
natural  that  amongst  the  8,000  members  of  the  In.stitution 
some  dissentient  voices  .should  make  themselves  heard.  The 
broad  view  of  the  situation  should  be  taken  that  as  two 
successive  Councils  representing  the  membership  have  unani- 
mously decided  that  the  Institution  needs  this  increase  of 
income,  and  as  the  members'  own  personal  experience  in 
regard  to  general  expenditure  mu.st  convince  them  that 
pre-war  sub.scriptions  will  not  meet  po.st-war  outgoings,  they 
should  firmly  support  the  action  of  their  repre-sentatives  and 
trustees.  Whether  they  intend  at  present  to  attend  the 
meeting  or  not,  they  should  send  in  their  proxies  to  the  Secre- 
tary of  the  Institution,  so  that  the  resolutions  may  be  passed 
by  an  overwhelming  vote.  Otherwise,  as  such  meetings  are 
more  likely  to  be  attended  by  the  opposing  minority  than  by 
the  assenting  majority,  it  might  be  made  to  appear  that  there 
is  a  cleavage  in  the  ranks  of  the  members  which  I  am  sure 
does  not  exist. — I  am,  kc, 

London,  Nov.  23.  G.  W.  Partridce,  M  Tn.'^t  C.E. 


PULVERISED  COAL  AND  COLLOIDAL  OIL. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Power  station  engineers  in  Great  Britain  will  have 
read  with  interest  the  reviews  upon  the  lecture  given 
by  Mr.  Lindon  Bates  at  the  recent  meeting  of  the  Society  of 
Petroleum  Technologists.  Doubtless  they  have  also  noticed 
an  account  of  the  use  of  pulverised  coal  at  the  200,000-kw. 
power  station  at  Milwaukee,  U.S.A.,  given  in  the"  Man- 
chester Guardian  "  by  Mr.  S.  L.  Pearce,  Chief  Engineer 
to  the  Manchester  Electricity  Committee,  upon  his  return  from 
America. 

It  cannot  be  claimed  that  for  incorporation  in  any  of  the 
super-power  station  schemes  now  under  consideration  in 
Great  Britain  colloidal  oil  \vill  receive  serious  consideration. 
Were  there  an  abundance  of  liquid  fuel  for  this  or  any  other 
industrial  purpose  the  admixture  of  30  or  -10  per  cent,  of 
pulverised  coal  would  permit  of  the  use  of  an  ideal  fuel  for 
boiler  firing,  thereby  .aving  approximately  an  equal  quantity 
of  the  more  costly  liquid  fuel.  Supplies  and  prices  ruling 
to-day  do  not  offer  much  opportunity  of  adopting  either 
straight  oil  or  colloidal  oil,  outside  marine  applications,  on 
any  extensive  scale. 

The  question  of  pulverised  coal  is  quite  a  different  matter. 
We  have  our  coalfields  and  are,  therefore,  certain  of  supplies, 
and  it  is  the  duty  of  all  heavy  use'-s  of  coal  to  investigate  and 
adopt  any  method  of  saving  20,  30,  or  even  50  per  cent  of  the 
coal  now  burnt,  providing  such  method  or  system  is  a  proved 
success.  The  burning  of  coal  in  pulverised  form  under  water- 
tube  boilers  can  be  accepted  under  strict  guarantee  as  to  re- 
sults, for  it  is  the  "ABC"  application  of  the  many  uses  now 
responsible  for  the  burning  of  nearly  20,000,000  tons  of  coal 
per  annum  in  this  manner  in  America  alone.  When  burning 
pulverised  coal,  conditions  in  the  boiler-house  are 
ap]>roximately  analagous  to  oil  firing,  any  grade  of  coai  can 
be  used,  boilers  carry  '"  oil  firing  ''  overloads,  there  are  no 
banking  losses,  and  dust  or  smoke  nuisance  in  the 
neighbourhood  is  unknown. 

If  this  has  been  accepted  for  a  200,000-k\v.  station  as 
against  mechanical  stokers  after  complete  trials  extending  over 
a  period  of  two  years,  should  we  not  have  sufficient  courage 
to  emulate  our  colleague  in  America,  Mr.  John  Anderson, 
Chief  Engineer  of  Power  Plant  at  Milwaukee,  and  hasten  the 
day  when  such  a  great  economy  in  coal  can  be  effected  at  our 
own  power  stations  ? — I  am.  6tc., 

London,  Nov.  24.  L.  C.  Harvey. 
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Tinsley's    Vernier    Potentiometer. 


Messrs.  Tinsley  &  Company  have  recently  designed  an  improved 
form  of  uni\ersal  potentiometer  to  meet  the  demand  for  a  long-range 
potentiometer  without  a  slide  wire.  We  illustrate  this  instru- 
ment herewith.  The  normal  range  of  this  potentiometer  (with 
reducing  ratio  plug  in  the  X  by  1  hole)  i.s  from  one  hundred-thousandth 
of avolt(000001)  to  1-90100 "volts.  The  lower  range  (with  reducing 
ratio  plug  in  the  X  by  1  hole)  is  from  1  microvolt  to 0-190100  volts. 
'J'he  principle  adopted  in  order  to  obtain  this  long  range  is  that  of 
the  "  Thomson- Varley  "  slide  or  vernier.  It  will  thus  be  .seen  that 
on  the  normal  range  it  is  very  suitable  for  all  the  usual  potentiometer 
measurements,  such  as  the  comparison  of  resistances,  currents  and 
voltages,  and  using  the  reducing  shunt,  it  is  equally  suitable  for 
thermo-elec£ric  and  similar  low  E.M.F.  measurements. 

The  main  dial  (X  byO-1  volt)  of  the  instrument  consists  of  20  coils 
of  10  ohms  each,  and  when  used  normally  the  voltage  droji  on  each 
coil  is  0-1  volt.  0\ving  to  the  vernier  coils  (second  dial)  always 
shunting  two  coils,  the  effective  range,  however,  is  only  19  by  0-1 
volts,  or  1-9  volts  for  the  total  reading  on  this  dial.  The  vernier 
dial  (X  by  0-001  volt)  consists  of  100  coils  of  0-2  ohms  each  coil,  total 
20  ohms.  This  dial  always  shunts  two  coils  of  the  main  dial,  so  that 
intermediate  readings  of  the  main  dial  sections  can  be  obtained  on 
the  vernier  dial  down  to  0-001  volt.  The  fine  adjustment  dial  (X  by 
0-00001  volt)  is  a  series  of  100  equal  resistances  placed  in  series  ivith 
the  main  dial.  The  value  of  these  resistances  being  0-001  ohm  each 
coil  and  0-1  ohm  in  total.  As  the  current  through  the  potentiometer 
is  0-01  ampere  or  10  milliamperes,  the  voltage  drop  is  0-01  by  0-001, 
or  one  hundred  thousandth  of  a  volt  for  each  stud. 

It  will  be  noticed  that  the  studs  are  staggered  on  the  large  dials, 
to  prevent  cramping  and  improve  the  insulation,  and  that  the  illustra- 
tion shows  even  numhers  on  the  onter  ring  and  odd  nvmbers  on  the 


keeps  the  current  from  the  accumulator  at  its  normal  value,  so  that 
its  rate  of  polarisation  is  constant.  As  this  is  done  by  one  plug  only, 
the  time  from  setting  the  standard  cell  to  the  instant  of  use  is  reduced 
to  a  minimum. 


Vu;W    OK  TiNSLKV's    \kRNIER    PoTKNTrOMETER. 


inner.  This  tends  to  avoid  confusion  in  reading.  The  principle 
of  keepitig  to  a  definite  standard  current  through  the  potentiometer 
is  adhered  to.  as  this  has  many  advantages,  !vnd  the  0-01  amjjcre 
(10  milliamperes)  is  still  retained  as  standard.  This  value  does 
not  polarise  the  accumulator  too  (juickly  or  throttle  the  sensitiveness 
of  the  DArsonval  galvanometer  by  making  the  resistance  of  the 
potentiometer  too  high. 

As  regards  the  accessories,  the  rheostat  w  itii  20  studs  is  for  the 
approximate  adjustment  of  the  standard  current.  'I'he  enclo.sed 
rheostat  is  for  the  exact  adjustment  of  the  standard  current,  and 
is  very  carefully  made  with  a  double  spiral  of  wire  on  an  ebonite 
cylinder.  The  selector  switch  is  a  three-way  douMe-pole  switch, 
one  pair  of  poles  being  allotted  to  the  cadmium  eel!  lermiuals.  and 
two  |)airs  of  terminals  are  allotted  to  the  other  two  circuits  marked 
1  and  2.  the  positive  terminal  being  on  the  right  in  all  cases.  The 
reducing  ratio  is  an  arrangement  of  a  two-way  plug  switch,  by 
means  of  which  the  current  in  the  working  coils  of  the  |)otentiometer 
can  be  reduced  to  one-tenth  of  its  nornud  value  of  001  ampere,  or 
to  1  milliampere.  This  reduces  t  he  voltage  droj)  on  t  he  measuring  dials 
to  one-tenth  of  its  (>ngraved  valu(\  In  other  words,  the  working 
range  of  the  potentiometer  then  lies  between  (VHX)100  \  olts  and 
1  microvolt.  'I'his  twci-way  shiuitinp  an-angement  is  aecomf)lished 
by  jnitting  in  series  a  resistance  ,",,  the  vah  .>  of  the  resistance  of  the 
working  ])ortion  of  the  juHentiometer  and  .shunting  this  portion  by 
a  lesistance  of  I  M  its  value,  tiius  reducing  the  current  through  the 
working  coils  to  ouo-tenth,  or  0-001  am}M<re  :    at  th(>  same  time  it 


The    Institute   of    Physics. 

We  understand  that  the  Institute  of  Physics  has  now  been  in- 
corporated and  has  begun  to  carry  out  its  work.  It  will  be  remon- 
bered  that  the  objects  of  the  Institute  are  to  secure  the  recognition 
of  the  professional  status  of  the  physicist,  and  to  co-ordinate  the  work 
of  all  the  Societies  interested  in  physical  science  or  its  applications. 
This  co-ordination  has  already  been  secured  by  the  participation 
of  five  of  these  societies,  namely : — The  Physical  Society  of  London, 
the  Optical  Society,  the  Faraday  Society,  the  Royal  Microscopical 
Society,  and  the  Rnutgen  Society.  The  Institute  thus  promises  to 
become  a  powerful  unit  in  connection  with  any  ■wider  scheme  of 
federation  of  scientific  societies. 

The  first  list  of  members  includes  the  names  of  over  200  fellows. 
Sir  J.  J.  Thomson,  O.M.,  the  retiring  President  of  the  Royal  Society, 
has  accepted  the  invitation  of  the  Board  to  become  the  first  and  at 
present  the  only  Honorary  Fellow. 

It  is  a  tribute  to  the  status  already  acquired  by  the  newly-formed 
Institute  that  its  diploma  is  now  being  required  from  applicants  for 
Government  and  other  important  positions  requiring  knowledge  of 
physics,  and  thanks  in  great  part  to  the  Institute  the  physicist  is 
now  becoming  recognised  as  a  member  of  a  specific  profession. 

The  first  President  of  the  Institute  is  Sir  Richard  Glazebrook, 
K.C.B.,  F.R.S.,  who  Avill  preside  at  the  first  statutory  meeting  of 
the  Institute,  which  ^\^ll  be  held  early  in  the  Xew  Year. 

Particulars  -^vith  regard  to  the  cjualifications  required  for  the 
different  grades  of  membership  can  be  obtained  on  application  to  the 
Secretary,  10,  Essex-street,  London,  W.C.  2.  Fellows  elected 
before  May  1,  1921,  A\aU  have  the  privilege  of  being  styled  Founder 
Fellows. 


Mr.  S.  Lr»  Pearce   on   his  American 
Visit. 


In  an  interview  with  a  representative  of  the  "  ^Manchester  Guar- 
dian," speaking  on  his  recent  visit  to  America,  Mr.  S.  L.  Peaec  e. 
Chief  Electrical  Engineer,  of  Manchester,  said  that  whilst  he  had 
come  across  many  interesting  features  that  could  be  embodied  in 
the  Barton  scheme  he  saw  nothing  to  induce  him  to  make  any  funda- 
mental alterations.  The  extraordinary  large  generating  units  now 
being  employed  in  America  had  not  been  a  complete  success,  and  there 
was  a  tendency  to  go  a  little  more  slowly  and  to  build  sets  of  a  more 
moderate  ca])acity.  The  explanation  of  the  difficulty  that  had 
been  experienced  was  given  as  inability  to  obtain  proj>er  material 
during  the  war  period.  "■  No  faults  in  design  are  admitted."  added 
.Mr.  Pearce,    '  but  I  would  not  be  prepared  to  accept  that."' 

In  America,  he  mentioned,  engineers  were  much  keener  than  in 
this  country  to  secure  the  last  ounce  of  power  from  coal,  and  the 
reason  it  would  seem  that  pulverised  fuel  will  be  the  boiler  fuel  of 
the  future  would  certainly  have  to  be  considei-ed  in  connection 
with  the  electricity  supply  in  Manchester.  •"Another  matter 
which  interested  me,""  said  Mr.  Pearce,  "  was  the  public  steam  heat- 
ing systems  they  have  in  a  good  many  American  cities,  jiarticiilarly 
in  Xew  York  and  Detroit.  We  have  done  a  little  bit  of  warehouse 
and  office  block  heating  in  Dickinson-street  with  exhaust  steam, 
aiul  have  tried  to  make  it  a  by-jHoduct  sujiply  from  the  power 
station.  Theystarted  inexactly  the  same  way  in  the  States,  but  found 
out.  as  we  found  out.  that  it  is  next  to  impossible  to  run  supplies  of 
electricity  and  steam  together,  because  the  loads  air  not  coincident 
with  the  times  of  den\and.  In  America  they  now  have  indeix>ndent 
steam  stations  owned  and  controlled  in  some  cases  by  the  electrical 
conipanies.  and  there  is  no  reason  why  something  of  this  sort  should 
not  also  be  done  in  Manchester."' 

Interconnection  of  electricity  undertakings,  he  points  out.  is 
being  ado]>te(i  moi-e  and  more  in  America,  though  American  ex- 
peiience  cannot  be  directly  applied  over  here  as  the  conditions  are 
so  different.  .\  striking  example  of  these  schenies  is  to  be  found 
in  the  Ohio  district,  where  something  like  .">00.000  kw.  are  inter- 
connected. The  outstanding  scheme,  however,  was  the  inter- 
connection of  the  whole  of  the  electrical  undertakings  on  the  Atlantic 
seaboard  from  Maine  to  Wa»shington.  an  area  400  miles  long,  and 
fron\  ITiO  to  200  miles  wide.  "  The  thing  that  struck  me,"'  said  Mr. 
Pearce  '  was  that  it  appairntly  paid  certain  inulertakings  to  shut 
down  their  own  ])lant  and  buy  power  from  stations  80  or  90  miles 
awav." 
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The   Bradford   Trolley   'Bus. 


Aa  interesting  type  of  electric  vehicle  has  recently  been  put  on  the 
road  by  the  Bradford  Tramways  Committee.  It  derives  its  interest  from 
its  design  and  the  way  in  which  it  is  being  used,  and  from  the  fact  that  it 
has  been  entirely  constructed  in  the  works  of  the  Tramways  Depart- 
ment at  Thombury.  As  our  illustration  shows,  in  outward  appear- 
ance it  is  very  much  like  that  of  a  motor  bus  with  the  addition  of  a 
roof  and  two  trolley  arms.  The  vehicle  is  nil)ber-tyred,  and  is  fitted 
with  well  sprunfi  seats  fixed  in  the  charabanc  fa.shion.  The  eovered-in 
top  deck  gives  it  a  jrood  load  factor,  and  its  sphere  of  usefulness  is  much 
increased  from  the  fact  that  it  has  been  designed  to  run  both  on  track- 
less trolley  routes  and  on  the  tram  lines.  In  the  latter  case  the  negative 
trolley  is  disconnected,  and  contact  with  the  pennanent  way  is  effected 
by  fixing  an  iron  shoe  to  the  front  part  of  the  car.  This  shoe  fits  the 
curved  part  of  the  rail  of  the  permanent  way,  and  is  connected  by  a 
short  rod  to  the  steering  axle.     It  thus  serves  to  steer  the  car  auto- 


Mr.   Campbell    S^vinton    on    \\  ireless 
Progress. 


The   BiiAUi'OHu  Trolley  "Bus. 

matically  and  to  provide  the  necessaiy  earth  contact.  We  are  informed 
that  while  the  working  expenses  of  this  new  type  of  car  may  be  slightly 
more  than  the  ordinary'  tramcar,  against  this  must  be  placed  the  enor- 
mous saving  in  the  cost  of  track,  which  amounts  in  Bradford  to  some- 
thing like  £50,000  per  mile. 


Parliamentary  Intelligence. 


BRITISH    MAGNETOS. 

In  the  House  of  Commons  last  week,  Mr.  Macqiisten  asked  the  Presi- 
dent of  the  Board  of  Trade  whether  he  was  aware  that  there  were  14,000 
magneto  workers  in  Great  Britain  who  were  specially  trained  during  the 
war  to  make  magnetos  for  aeroplanes  and  other  Government  purposes  ; 
that  a  Committee  of  the  Board  of  Trade  had  decided  that  the  making 
of  magnetos  was  a  key  industiy  ;  that,  owing  to  the  exchange,  German 
magnetos  were  being  dumped  at  a  figure  below  the  cost  of  material  to  the 
British  manufacturer;  that  in  consequence  one-half  of  7,000  of  the 
employees  were  out  of  work  and  the  rest  on  half  time  .  and  that,  over 
and  above  the  handicap  of  the  exchange,  the  German  Boseh  manufac- 
turer was  selling  below  cost,  as  he  did  prior  to  the  war,  to  exterminate 
the  British  trader?  In  view  of  these  facts,  would  he  cause  prohibition 
of  such  imports  until  trade  and  exchanges  were  normal  and  so  cherish 
a  key  industry  ? 

In  reply,  Sir  P.  Lloyd-Gbeame  said  he  could  njt  state  the  actual 
number  of  magneto  workers  trained  during  the  war,  nor  the  proportion 
of  these  who  were  out  of  work  or  on  half  time.  The  industry  was  undoub- 
tedly depressed,  and  that  dejiression  was  parth'  due  to  German  magnetos 
being  offered  at  low  prices  He  had  no  reason  to  believe  that  they  were 
being  sold  below  the  selling  price  in  Germany.  There  was  no  power  at 
present  to  prohibit  the  importation  of  magnetos,  but  the  Government  had 
undertaken  to  introduce  legislation  dealing  with  key  industries  at  the 
beginning  of  next  session. 


In  the  course  of  an  address  which  he  delivered  to  the  Royal 
Society  of  Arts  on  November  17,  Mr.  A.  A.  Campbell  S'wtttox, 
F.R.S.,  Chairman  of  the  Society,  said  that  wireless  telegraphy 
and  telephony  shared  with  aerial  na\ngation  the  merit  of  being 
amor.g  the  most  useful  and  startling  of  the  practical  applications  of 
science. 

The  address  was  illustrated  by  experiments  and  the  lecturer 
began  by  receiving  the  usual  nightly  ^^^^eles8  message  from  the 
Admiralty  Station  at  Horsea,  near  Portsmouth.  A  temporary 
aerial  on  the  roof  of  the  building  was  used  and  a  Creed  receiver 
recorded  the  Morse  signals  by  pimehing  holes  in  a  tape.  This 
tape  was  afterwards  put  into  the  Creed  printing  telegraph  instro-' 
ment,  and  a  portion  of  the  message  printed  in  Roman  letters  was 
exhibited  on  the  screen.  The  signals  were  also  made  audible  bj- 
means  of  a  loud  speaking  telephone  appliance  fixed  on  the  lecture 
table.  It  was  stated  that  this  was  the  first  occasion  on  which 
wireless  messages  printed  in  ordinary  type  had  been  pubUcly  ex- 
hibited. At  a  subsequent  stage  of  the  proceedings  a  message 
was  received  from  General  Ferrie,  of  the  Eiffel  Tower  Wireless 
Station  and  head  of  the  French  Military  Wireless  Service.  This 
was  also  converted  by  the  Creed  printer  into  Roman  type  and  was 
sho\vn  on  the  screen. 

A  demonstration  of  wireless  telephon\  by  speaking,  whistling 
and  gramophone  performances  from  a  near-by  station  was  success- 
fully given  in  the  lecture  room.  Mr.  Campbell  Swinton  in 
conclusion  suggested  that  before  long  it  would  be  possible  to  re- 
produce wirelessly  transmitted  speech  with  sufficient  distinctness 
to  allow  of  verbal  communications  being  no  longer  confined  to 
single  halls.  Thus  individual  speakers  would  be  able  to  address 
an  unlimited  number  of  audiences  simultaneously,  and  at  election 
times  we  might  see  great  party  leaders  speaking  to  hundreds  or 
thousands  of  separate  meetings  distributed  over  the  whole  country. 
For  such  ajjparatus  different  political  parties  would  have  to  be 
allotted  different  wave  lengths,  so  as  to  avoid  the  babel  of  opposing 
declamations  which  would  otherwise  result. 


British  Made  Fractional  H.P.  Motors. 


The  increasing  demand  for  labour-saving  appliances,  not  only  through- 
out the  world,  is  stimulating  inc^uiries  for  fractional  h.p.  electric  motors. 
In  these  circumstances  it  is  to  the  national  interest  that  British  rather 
than  foreign  manufacturers  should  cope  with  the  increasing  demand  for 
these  appliances.  We  are  therefore  interested  to  learn  that  Messrs. 
ScHOLEY  &  Company  have  for  some  time  past  been  developing  the  de- 
sign and  construction  of  small  compact  high  sjxjcd  motors  for  every 
domestic  and  commercial  use.  Their  aim  is  the  construction  of  small 
motors  with  at  least  as  gicat  a  reliability  factor  as  larger  motors  which 
generally  receive  some  measure  of  skilled  attention. 

In  general  con.struction  the  Scholej-  fractional  h.p.  motors  follow  in 
miniature  the  hues  of  the  best  modern  electrical  practice.  They  are 
manufactured,  moreover,  in  the  intei-ests  of  portability  and  price,  to  run 
at  a  very  high  speed  and,  in  addition,  ai-e  capable  of  working  off  the 
comparativelj'  high  voltages  obtained  on  lighting  circuits.  With  the 
two  pole  construction  used,  these  speeds  give  a  high  fn  quency  of  magnetic 
reversals  in  the  armature  and  necessitate  careful  lamination  and  the  use 
of  the  best  iron  ;  they  also  involve  the  no  essity  for  exceedingly  accurate 
balancing  of  tlie  rotating  parts.  Very  great  attention  has  th.erefore  been 
given  to  the  balancing  of  the  -armature  laminations  when  assembled 
on  the  shaft,  while  a  special  divided  wuiding  is  used  which  avoids  the 
bunching  up  of  the  end  windings  commonly  occurring  with  hand-wotmd 
annatuivs.  and,  fiiuilly,  the  complete  aimaturi  with  its  accessories  is 
balanced  on  Icnife  edges. 

The  armature  cores  are  Inult  up  of  thin  laminations  of  liigh  grade 
electric  alloy  steel,  carefully  stamped  and  ground  to  size.  With  a  high 
rate  of  revolutions  some  trouble  might  be  expected  at  the  lommutators. 
but  Messrs.  Scholey  &  Company  have  now  succeeded  in  producing  sotmd 
commutators  which  keep  smooth,  it  is  claimed,  andtiue  up  to  the  highest 
speeds  which  may  be  callid  for.  Gicat  attention  has  been  paid  to  the 
counuutator  connections  to  eliminate  the  danger  of  open  circuits  occur- 
ring at  these  points.  The  segments  are  of  haid  drawn  copper,  insulated 
entirel}-  with  pure  mica  and  carefully  tightened  under  heat  to  with- 
stand high  sjjceds.  High  sjieed  graphite  blushes  only  are  employed  in 
these  motoi-s.  The  aimature  laminations  are  assembled  in  position  on 
the  aimature  spindle  by  presses,  which  force  them  over  a  short  tapered 
portion  of  (he  spindle  on  to  the  main  seatirg.  Being  originally  stam]-ed 
slightlj'  smaller  than  the  shaft  they  are  held  fiimly  in  position  by  this 
process.  After  assembly,  the  coi-e  plates  are  ground  on  the  periphery 
to  ensure  concentricity  and  balance.  The  field  magnet  laminations  are 
assembled  on  a  jig  and  held  together  by  four  tubular  rivets. 

The  armatuiv  sjtindle  is  hardened  and  ground  and  runs  in  self-ahgning 
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radial  ball  bearings — the  armature  and  two  bearings  forming  a  complete 
unit  which  can  be  easily'withdrawn  by  simply  removing  the  cover  screws — 
and  an  ample  supply  of  grease  is  provided  in  a  cup  at  both  bearings 
enabling  the  motor  to  run  for  long  periods  without  attention.  The 
motor  case  of  the  smaller  types  consists  of  an  aluminium  casting  carried 
on  a  foot  base  of  the  same  material  adapted  for  fastening  to  any  con- 
venient support.  The  motors  are  made  in  sizes  of  from  loOth  h.p.,  of 
the  series  wound  "  Universal"  type,  have  an  exceedingly  high  efficiency, 
are  .self-cooling  and,  although  rated  for  continuous  operation  at  a  given 
speed  and  B.H.,  will  nevertheless  carry  a  heavy  overload  for  short 
periods. 


Geneva  Wireless  Station. 

Many  thousands  of  words  are  being  sent  out  daily  from  the  temporary 
Marconi  Station  at  Geneva  for  the  special  use  of  journalists  attending 
the  (Conference  of  the  League  of  Nations,  and  over  10,000  words  were 
handled  on  the  15th  inst.  within  a  few  hours  of  the  close  of  the  first  sitting 
of  the  Conference.  Naturally,  the  Marconi  Company  is  gratified  with 
this  excellent  performance  by  a  station  which  was  completed  only  a  few 
hours  before  the  opening  for  commercial  traffic.  Sixteen  days  ago  the 
equipment,  including  a  200  ft.  steel  tower  (dismantled)  weighing  many 
tons,  had  not  arrived  at  Geneva,  so  that  the  temporary  plant  was  erected 
at  lightning  speed.  Rapid  automatic  transmission  is  being  employed, 
the  train  of  clear-cut  signals,  which  cannot  be  understood  aurally  without 
special  apparatus,  being  received  at  the  British  station  at  Witham, 
Essex,  on  raj)idly  revolving  phonograph  records.  From  Witham  the 
signals  are  re-transmitted  by  Creed  high-speed  gear  to  London.  This  is 
said  to  be  the  first  occasion  U])on  which  the  newspaper  world  has  had  at 
ts  disposal  a  channel  of  rapid  communication  in  which  Press  messages 
have  priority  over  ordinary  commercial  traffic. 

The  station,  which  was  erected  in  agreement  with  the  Swiss  Federal 
Government,  is  a  6  kw.  continuous  wave  valve  one,  and  the  service  com- 
menced on  the  day  the  Conference  opened.  In  addition  to  the  primary 
service  to  the  Witham  station,  communication  has  now  been  effected 
with  Csepel  (Hungary),  Nauen  (Germany),  Centocelle  (Italy)  and  Barce- 
lona (Spain).  The  transmitting  apparatus  comprises  one  Marconi 
standard  (i  kw.  continuous  wave  valve  telegraph  set  of  the  coupled 
circuit  tyjie,  fitted  with  (i  "  power"  and  4  '"  rectifying"  valves.  The 
power  is  taken  from  the  Geneva  Supply  Company  and  supplied  to  a 
30  B.H.p.  500  volt  two-i)hase  motor,  which  drives  by  belt  a  23  kw.  100 
volt  direct-current  dynamo.  An  emergency  power  i)lant  is  jjrovided. 
consisting  of  one  18  kw.  110  volts  direct-current  Austin  oil-engine 
generator.  Kach  power  s(^t  i^  jjroviderl  with  a  slate  panel  switchboard. 
One  0  k.w.  motor  alternator  is  installed,  taking  supply  from  the  110-volt 
direct-current  circuit,  giving  a  single-phase  supply  at  500  volts  300 
cycles.  The  voltage  is  raised  to  7, .500  by  a  step-up  transformer,  at 
which  pressure  it  is  fed  to  the  valve  transmitter  panel.  The  signalling 
circuit  comi)rises  special  high-speed  keys  operated  by  a  Wheatstone 
transmitter,  tlie  tajje  for  which  is  "  punched  "  on  a  (Jell  keyboard  type 
perforator.  The  aerial  is  of  the  umbrella  cage  type  with  six  radial 
members,  supported  by  a  single  lattice  st-el  self -supporting  tower  2(K)  ft. 
high,  each  radial  member  Ining  carried  out  to  a  50  ft.  pole  at  a  distance 
of  3(K)  ft.  from  the  central  tower.  The  earth  .system  consists  of  the  usual 
galvanised  iron  jilatcs  and  earth  wires  buried  in  the  ground.  Five  miles 
from  the  transmitting  station  is  a  separate  receiving  station  erected  so 
as  to  permit  of  (hi])l(!x  working.  This  station  is  provided  with  a  special 
aerial  (lonstructed  on  the  latest  directional  principles,  and  is  connected 
to  the  transmitting  station  by  landline. 

'I'he  receiving  station  at  Witham,  near  Chclmsfonl,  is  equi])])ed  with 
the  latest  type  of  diicrtioniil  aerial  and.  in  addition  to  up-to-date  valve 
re(H>ivers,  is  piovided  with  dictaphone  apparatus  for  the  reception  of 
high-speed  messages.  For  transmitting  the  nec(\ssary  acknowledg- 
nu-nts,  service  messages,  <fcc.,  a  15  kw.  'alve  transmitter  at  the  Marconi 
Works,  Chelmsford,  is  o|)erated  direct  from  'he  iveeiving  station  at 
Witham  by  landline  connection.  Witham  i,  also  in  direct  landline 
»M)mn\unieation  with  the  Marconi  Company's  I  -•ndon  Offices  to  which 
th(^  nu^ssages  are  finally  transmitted  by  liit;li-S|>c(  (i  atitomatie  apparatvis. 
Many  thousands  of  woals  are  daily  handled  1)V  this  .service. 


Sluntlard  Steam  Turbines. 

Tlu>  British  I-'ngineering  Standards  Association,  2S,  Vietc>ria-str(>et 
S.W.I,  has  issii,>d  the  standnni  specification  for  st;am  turbines  for 
electrical  plant.  This  sixvilieation  (No.  132)  inelu(ie-  clauses  d<>aling 
with  the  following  items:  rating,  margin  of  capacity  ■  steam  turbine, 
<)Uti)ut  of  condensing  stean>  turbines  wlien  working  non-condensing, 
maximum  sp(>"d,  goV(>rning  characleristies.  synehrotdsing  limits, 
einergen(\v  cut -off  speed,  minimum  steam  eonsinn))tion  per  kilowatt 
hour.  d(>finition  of  av(<rage  steau)  consnm)ition.  statement  of  steam 
consumption,  load  at  which  steam  consumption  is  guarantied,  tolerance, 
measurement  of  steam  pi-essuiv.  measur(>ment  of  t(>mperat\iiv  of  the 
steam  exhaust  ])ix'ssure.  limits  of  bearing  tem|>erature.  hydraulic  test 
for  parts  expo.sed  to  boiler  ])ivss»iir  and  critical  speed  of  shaft.  An 
Ai)pendix  di<aling  with  the  method  of  measuring  the  temperatuix>  of  the 
steam,  and  illustrations  showing  the  correct  method  of  measurini;  the 
pressuiv  at  the  exhaust  opening,  have  also  rH>en  included.  The  class  of 
nu>terials  to  1h>  eniployed  aix>  Jiot  dealt  with.  The  Sul)('ommittee 
n>sponsible  for  drafting  this  Specification,  which  is  published  at  Is.  2d., 
is  under  tlu>Chairmnnship  of  Captain  11.  Hiall  .Sunkev.  ('. M.,  (".M.Iv    H.H 


Gommercial     Topics. 

The  Export  Credits  Scheme. 

The  Department  of  Overseas  Trade  notifies  that  this  scheme,  which 
affords  assistance  in  the  development  of  British  trade  with  Central  and 
S. -Eastern  Europe,  has  been  revised.  As  originally  framed,  advances 
were  made  by  the  Department  only  up  to  80  per  cent,  of  the  cost  of  the 
goods,  including  freight  and  insurance  and  commission  paid  to  the 
Exports  Credit  Department,  such  advances  being  without  recourse 
against  the  exporter.  The  Department  is  now  authorised  to  advance 
in  approved  cases  up  to  100  per  cent.,  retaining  recourse  against  the 
exporter  in  respect  of  20  per  cent.  Credits  may  be  granted  up  to  a 
maximum  period  of  three  years.  Copies  of  the  revised  conditions  may 
be  obtained  from  the  Export  Credits  Department,  73,  Basinghall- 
street,  E.C.2. 

Electrical  Supplies  Required  in  Fiji. 

The  Imperial  Trade  Correspondent  at  Suva,  Colony  of  Fiji,  recently 
wrote  to  say  that  since  the  electric  light  was  installed  by  the  Municipal 
Council  at  Suva  he  has  had  several  enquiries  regarding  lighting  and  cook- 
ing apparatus,  and  he  suggests  that  if  he  were  supplied  with  illustrated 
catalogues,  stating  prices,  business  would  doubtless  follow.  Some 
lighting  and  cooking  apparatus  of  United  States  manufacture  is  already 
being  useu  in  tiie  colony.  Details  of  the  plant  installed  by  the  Municipal 
Council  in  Suva  are  not  yet  available  to  the  Department  of  Overseas 
Trade.  Catalogues  should  be  addressed  to  The  Acting  Receiver-Genend, 
The  Treasurv,  Suva,  Colony  of  Fiji. 

*  *  *  * 

Anglo-Chinese  Trade, 

Progress  is  being  made  with  the  development  of  the  organisation  of 
the  Anglo-Chinese  Trade  Corporation,  which  is  being  formed  for  the 
purpose  of  extending  British  trade  in  China  and  the  Far  East.  Three 
firms  have  guaranteed  to  find  the  greater  part  of  the  initial  sum  of 
£120,000.  One  of  the  main  purposes  will  be  to  delegate  the  powers  and 
privileges  enjo\'ed  under  its  charter  to  subsiciiarj'  or  associate  industrial 
undertakings,  and  it  will  also  act  as  an  intelligence  bureau  and 
exploration  agency  with  the  object  of  furnishing  information  or  influenc- 
ing  Chinese  capital  and  generally  of  acting  as  a  liason,  when  necessary, 
between  firms  operating  under  the  charter  on  the  one  hand  and  the 
Legation  and  Chinese  Government  Departments  on  the  other. 

*  *         *  * 

The  London-Australia  Exchange  Position. 

The  Federation  of  British  Industries  has  addressed  an  important 
communication  to  the  High  Commissioner  for  Australia  (the  Right  Hon. 
A.  Fisher)  on  the  trade  difficulties  caused  by  the  serious  position  of  the 
London  Australia  Exchange.  It  is  suggested  that  the  present  critical 
state  of  affairs  can  be  remedied  by  : — • 

(1)  The  Commonwealth  Government  removing  the  prohibition  on  the 
export  of  gold  from  Australia  to  Great  Britain,  and  thus  enabUng  the 
Banks  in  Australia  to  export  the  gold  necessa-v  to  meet  immediate 
credit  needs  ;  (2)  by  the  Commonwealth  Gover.^:  ent  placing  at  the  dis- 
posal of  the  Australian  banks  in  London  the  co  ''derable  sums  which  it 
is  understood  the  Australian  Government  ha?  .'it  its  disposal  in  this 
countrj%  and  which  it  is  withholding  from  its  normal  function  of  financing 
trade  between  (Jreat  Britain  and  Australia. 

Further,  the  Federation  state  that  they  feel  that  the  present  state  of 
affairs  has  been  caused  by  the  action  of  Governments  in  entering  into 
commercial  transactions.  These  transactions,  although  they  may  have 
been  fully  warranted  at  the  time  when  they  were  entered  into,  have  now 
created  a  serious  trade  crisis,  and  it  is  not  unfair  to  ask  that  all  jwssible 
ste])s  should  be  taken  to  end  it.  The  present  position  is  s  goi>d  illus- 
tration of  the  evils' of  trading  by  Government  departments,  and  of  the 
difficulties  caused  by  trade  control,  «&c.  It  is  most  undesirable  that 
difficulties  which  are  capable  of  adjustment  sliould  Ix*  allowed  to 
impede  trade  within  the  Empire  at  a  time  when  trade  with  many 
foreign  countries  is  ])ractically  impossible  owing  to  exchange  difficulties. 

*  «         *         • 

A  Substitute  for  Excess  Profits  Duty, 

In  the  current  issue  of  the  Manchester  Guardian  Commercial  SiR 
(  ii.vRLKs  Mandklbkro  Suggests  substituting  for  the  present  Excess 
Profits  Duty  a  flat  rate  tax  on  the  net  profits  of  all  conc-erns.  after  pro- 
viding for  a  fixed  percentage  on  capital  em]iloyed.  with  the  proviso 
that  reserves  and  undistributed  i)mfits  should  be  treated  as  "capital 
em]>loyed."  and  that  remuneraticm  for  management,  depreciation.  &c., 
shoulci  be  deducted  before  arriving  at  the  net  profit.s.  Taking  into 
account  the  jiresent  difficultv  of  obtaining  new  capital  he  sugge.sts  eight 
per  cent,  as  a  oatuni  line  above  which  the  surjilus  profits  tax  should  he 
charged. 

Sir  Charles  claims  for  this  tax  that  it  is  based  on  the  sound  principle 
that  everv  form  of  ca})ital  has  a  right  to  .i  return  before  it  is  taxed  for 
surplus  profits.  At  the  same  time  it  must  be  admitted  that  hea^T' 
taxation  is  a  necessity  to  meet  our  war  commitments  and  the  arrange- 
ment suggested  does' not  seem  to  us  to  give  the  necessary  inventive 
to  earn  anything  above  the  datum  line.  It  forms,  in  fact,  a  kind  of 
control  the  malevolent  operations  of  which  we  ere  sufficiently  familiar 
with.  A  better  suggestion  appears  to  us  to  be  the  "'  first  fruits"  tax 
suggested  by  Wnyx  and  Means  some  months  ago.  This  tax  takes  the 
form  of  a  100  per  cent,  tax  upon  pix>fits  ni.ade  in  excess  of  those  of  the 
previcnis  vear.  This  tax  would  be  an  incentive  to  increase  the  standard 
of  the  ccimpany  and  as  the  State  would  always  take  the  fit^t  year's 
jirolits  on  any  improvements,  large  sums  of  money  would  accrue  to  the 
Exchequer.  Such  an  arrangement  would  therefore  tend  to  encourage 
rather  thati  retaixl  ])i'oi:ress. 
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Electricity  Supply. 

Sir  Chas.  Starmer  has  been  ro-tk'ctetl  chaiiinari  of  the  Darlington 
Elkctkicity  Committee. 

Mr.  F.  J.  VVeinyss,  of  Mullingar,  has  ])urcha8C(l  the  Portarlington 
Electric  Light  Supply  works. 

SouTHENO  Corporation  has  authorised  extensions  of  the  electric 
supply  cables  at  a  cost  of  about  £:5,i300. 

Sanction  to  a  loan  of  £52,900  for  extensions  of  the  electric  supply 
undertaking  has  been  secured  by  Peterborough  Corporation. 
Shrewsbury  Corporation  has  been  authorised  to  increase  the  maximum 
charge  for  electricity  from  8d.  to  9d.  per  unit. 

The  Carrickmacross  Urban  Council  lias  agreed  to  pay  the  local 
lighting  company  Is.  per  unit  for  the  supply  of  electricity  for  public 
lighting. 

Littieborough  (Lanes.)  Urban  Council  has  ai)plied  for  sanction  to 
borrow  £1(5,000  for  providing  high  tension  cables  to  local  mills  together 
with  transformers  and  switchgear. 

The  Lord  Mayor  of  Cardiff  has  been  requested  to  convene  a  confer- 
ence, at  an  early  date,  of  representatives  of  all  electric  supply  under- 
takings in  South  Wales  and  Monmouthshire  in  order  to  consider  the 
formation  of  a  Joint  Electricity  Authority  for  the  area. 

In  connection  with  the  scheme  of  the  Nortli  Wales  Power  &  Traction 
Company  for  the  erection  of  kydro-electrjc  works  at  Maentwrg, 
the  company  has  secured  the  option  of  purchasing  16  farms  at  Traws- 
fynydd,  Merioneth,  for  the  construction  of  a  dam  which  will  be  four  miles 
long  by  three  miles  broad. 

Representatives  of  theN.  E.Lancashire  group  of  the  Mid -Lancashire 
Electricity  Undertakings  held  a  conference  at  Burnley  on  the  18th 
inst.  preparatory  to  a  conference  with  the  Electricity  Commissioners 
in  London  on  the  Ist  prox.  It  is  reported  that  the  delegates  are  unwilling 
to  undertake  any  financial  responsibility  for  the  working  of  a  group  of 
districts  in  Mid-Lancashire. 

In  a  statement  issued  by  Mr.  L.  Raul,  chairman  of  the  Dublin 
Electricity  Supply  Committee,  he  complains  that  the  recent  request  to 
electricity  consumers  to  reduce  their  consumption  met  with  feeble 
response.  Coal  supply  will  not  be  normal  for  weeks  and  between  4  p.m. 
and  6  p.m.  shop  display  lights  and  general  lighting  and  power  loads 
should  be  reduced.  The  choice  now  lies  between  a  substantial  reduction 
voluntarily  or  compulsorily,  or  in  ultimate  cessation  of  supply. 

The  accounts  of  King's  Ly'NN  electricity  department  for  the  year 
ended  March  31  show  revenue  £15,749,  gro.ss  profit  £4,259,  compared 
with  £4,871  in  previous  year,  and  net  profit  £1,219  (£1,924),  working 
expenses  were  2-65d.  (215d.)  per  unit  sold,  and  total  costs,  including 
capital  charges,  &c,.  3-84  (316d.).  Maximum  supply  demanded  was 
686  kw.  (495  kw.)  and  load  factor  15-32  (1705)  percent.  Units  generated 
were  861,617  (808,126)  and  sold  786,201  (738,562). 

Sunderland  Corporation  recently  adopted  the  National  Joint 
Board  scale  of  salaries  applicable  to  the  technical  staff  of  its  electricity 
department,  the  approximate  additional  cost  being  £1,262  per  annum. 
The  Council  has,  however,  rejected  a  recommendation  to  adopt  the  new 
schedule  of  rates  of  jjay  and  conditions  of  employment  for  workmen. 
Objection  was  made  to  the  grant  of  an  annual  holiday  with  pay  to 
certain  men,  in  regard  to  whom  an  arbitration  is  pending  on  this 
question. 

At  an  important  conference  of  representatives  of  electric  supply 
authorities  in  the  West  Midlands  area,  which  was  held  at 
Birmingham  on  Monday,  it  was  unanimously  resolved  that  all  electric 
supply  authorities  in  the  area  be  strongly  inged  to  accept  in  their  entirety 
the  conditions  of  employment  and  schedule  of  salaries  for  technical 
engineers  issued  by  the  National  Joint  Board,  subject  to  the  further 
consideration  of  anomalies  arising  out  of  the  application  of  the  schedule 
of  salaries  and  the  conditions  of  employment.  Thirteen  authorities 
were  represented  and  Alderman  Bird,  of  Birmingham,  presided. 

The  revenue  of  the  Maidstone  Electricity  Department  for  the 
year  ended  March  31  was  £43,935  (compared  with  £31,.34I  in  1918-19)  ; 
costs  were  £32,263  (£23,801),  leaving  gross  profit  £11,672  (£7,540). 
After  payment  of  capital  charges,  the  net  profit  was  £1,486  (against  a 
deficit  of  £177).  Units  sold  were  4,600,879  (3,877,930) ;  maximum 
load  was  2,108  kw.  (1,643  kw.),  and  load  factor  31-24  (33-6)  per  cent. 
The  engineer  (Mr.  E.  E.  Hoadley)  reports  that  the  lighting  demand  is 
only  9  per  cent,  of  the  total  output.  The  power  demand  is  Aver  inereas 
ing,  and  the  heating  and  cooking  load  also  shows  an  appreciable  in- 
crease. 

There  is  an  increasing  demand  for  the  introduction  of  electricity  supply 
into  Crieff.  A  successful  electrical  exliibition  was  recently  held  in  tlie 
town,  and  a  canvass  of  residents  was  most  encouraging.  One  canvasser 
reports  that  in  his  district  it  was  not  a  case  of  trying  to  convince  the 
people  of  the  advantages  which  would  accrue  from  the  introduction  of 
electricity,  but  of  being  asked  how  soon  the  scheme  could  be  put  into 
operation.  Tlie  matter  will  be  considered  by  tlie  Council  at  an  eariy 
date,  but  it  is  suggested  that  a  supplementary  ivport  should  be  ob- 
tained from  the  Engineer  on  the  question  of  water  power. 

The  accounts  of  the  Accrington  Electricity  Department  for  the 
year  ended  March  31  sliow  revenue  £54,084,  compared  with  £43.097  in 
previous  year  and  working  and  general  exi)cnditure  £43,369  (£33,422). 
leaving  gross  profit  £10,715  (£9,675).  or  £11,004  including  dividend  on 
investment.  Interest  and  sinking  fund  required  £11.586  (£11,230),  and 
the  net  result  was  a  deficit  of  £582  (£1.266).  Working  expenses  were 
l-55d.  (l-15d.)  per  unit,  and  total  costs,  including  capital  charges,  l-96d. 


(  l-54d.).  The  total  maximum  demand  was  .3,.380  kw.  (3,2fKJ  kw  ),  and 
the  load  factor  22-65  (24-8)  per  cent.  Units  delivered  to  feeders  were 
7,531,873,  and  sold  6,70.5,274  (6,948,390). 

The  ac<;ounts  of  Ea.stbolrne  ELKf  tricity  Dkpartment  for  the  year 
ended  March  31  .show  revenue  £^^^,833  (compared  with  £.35,012  in  previous 
year),  working  expenses  were  £29,101  (£22,442)  and  grr^ss  profit  was 
£21,732  (£12,569).  Capital  charges  were  £15,976  (£17,0W),  and  the  net 
result  Avas  a  profit  of  £5,755  (against  a  deficit  of  £A,i'M)).  Cost  per  unit 
was  2-88d.  (2-66d.),  and  redemption  of  capital  required  0-75d.  (l-08d.) 
and  interesi.  0-43d.  (0-4.5d.).  Units  generated  were  3,263,0.55  (2,757,1.3f)) 
and  sold  2,.521,437  (2,167,297).  Maximum  loarl  wafi  1,652  kw. 
(1,349  kw.)  and  load  factor  22-51  (18.34;  jjer  cent.  Motors  taking  energy 
have  increa.sed  from  321  to  360,  and  the  total  horse-power  of  motors 
connected  is  1,270,  exclusive  of  70  h.p.  used  at  the  electricity  works. 

The  accounts  of  Halifax  Tramways  Department  for  the  year  ended 
March  31,  show  revenue  £189,186,  compared  with  £149,827  in  the  pre- 
vious year,  and  working  expenses  were  £162,892  (against  £111,725). 
Interest,  sinking  fund  and  income  tax  required,  £24,817  (£27,:if>3)  and 
net  profit  was  £1,476  (£10,767).  Total  revenue  }jer  car  mile  was  2liii<L 
(19'43d.)  and  working  expenses  were  18-48d.  (14-49d.)  inclufling  power. 
Passengers  carried  were  26,295,770  (24,516,973)  and  car  miles  run 
2,115,734  (1,850,513).  The  revenue  from  motor  omnibuses  was  £4,382 
(£3,.503)  =  19-94d.  (16-48d.)  per  mile,  and  expenditure  was  £5,938 
(£3,444)  =  27-02d.  (16-20d.)  per  mile,  the  deficit  being  £1,.5.56,  compared 
with  a  surplus  of  £59. 

The  accounts  of  the  Stepney  (London)  electricity  undertaking  for 
the  year  ended  March  31  show  revenue  £205,155,  compared  with 
£175,834  in  previous  year,  and  working  and  general  expenses  £139,421 
(£110,154),  leaving  gross  profit  £65,734  (£65,680).  After  adding  miscel- 
laneous income,  and  providing  for  interest,  repayment  of  loans,  &c., 
the  net  profit  was  £23,376  (£22,245).  Average  income  jjer  unit  was 
l-708d.  (l-647d.),  and  costs  were  l-141d.  (l-017d.),  exclusive  and  l-510d. 
(l-437d.)  inclusive  of  capital  charges.  Units  generated  were  30,836,840 
(28,811,770)  and  purchased  in  bulk  3,-537,916  (2,087,262),  while  units 
sold  were  28,323,075  (25,383,085).  Total  maximum  demand  was 
12,200  kw.  (10,800  kw.).  The  income  from  the  provision  and  mainten- 
ance of  motors  was  more  than  double  that  of  the  previous  year,  and  the 
profit  on  this  brancli  was  over  £1,200. 

Portsmouth  Corporation  have  decided  to  adopt  electric  power  at 
the  Eastney  pumping  station  in  connection  with  the  new  drainage 
scheme.  It  was  originally  proposed  to  use  suction  gas,  but  in  view  of 
projected  electric  supply  extensions  the  claims  of  electric  power  were 
considered  by  the  consulting  engineer,  Mr.  (i.  ^lidgley  Taylor.  The 
Electric  Lighting  Committee  undertook  to  lay  a  main  to  give  a  supply  of 
600  H.P.,  provided  the  Drainage  Committee  would  guarantee  to  pay 
a  sum  of  not  less  than  £2,000  per  annum  for  five  years,  the  energy  to  be 
charged  for  at  ordinary  power  rates.  In  his  i-eport  Mr.  Midgley  Taylor 
stated  that  the  saving  of  electricity  over  suction  gas  was  only  about 
5  per  cent.,  but  as  the  capital  cost  of  the  electrical  plant  was  much  less 
than  that  of  the  suction-gas  plant  (about  £30,000),  he  was  of  opinion 
that  the  adoption  of  electric  power  would  prove  of  great  advantage. 

The  accounts  of  BuRY'  (Lanes.)  electricity  department  for  the  year 
ended  March  31  show  revenue  £76,452  (compared  with  £53,226  in  pre- 
vious year),  and  working  expenses  £57,386  (£38,874),  leaving  gross  profit 
£19,065.  Interest  on  loans  required  £7,516  (£7,018).  sinking  fun.l 
£9,173  (£9,317),  and  the  net  profit  was  £2,377  (compared  with  a  deficit 
of  £1,983).  £1,000  has  been  devoted  to  relief  of  rates,  and  the  remainder 
of  the  net  profit  placed  to  resen  e.  Maximum  supply  demanded  was 
5,875  kw.  (5,017  kw.),  and  load  factor  was  29-8  (30-4)  i>er  cent.  Units 
generated  were  17,036,613  and  sold  15,367.885  (13,388,384).  During  the 
year  114  consumers  were  connected,  making  a  total  of  1.218.  with  t'le 
equivalent  of  319,503.  8  c.p.  lamps.  The  increase  of  motors  connected 
was  43,  equal  to  291  h.p.,  the  total  connected  being  1,107,  equal  to 
9,306  H.p.     Average  price  of  fuel  was  29s.  2d.  (21s.  1  Id.)  per  ton. 

Business  Items,  &c. 

The  Alliance  Trading  Company.  Ltd..  luis  ivn'  >ved  to  Oxford  House. 
15,  John-street,  London,  E.C.3. 

The  offices  of  Messrs.  E.  G.  Acheson".  Ltd..  have  Wen  removed  to 
40,  Wood-street,  Westminster.  S.\\'.  1.  IVlegnims.  Oildag  Vic  London  : 
Telephone,  Victoria  9848. 

The  Northern  Electric  Scppi.iks  Company,  of  ::3.  Bank-street. 
Bradfortl,  ask  us  to  announce  that  they  have  no  connection  with  any 
firm  of  contractoi-s  in  Bradfoi-d  or  any  other  firm  trading  under  a  similar 
name. 

The  partnership  between  Artuir  Saunders.  Fredk.  Garner  and 
Fred  5Iothersdill,  electrical  and  mechanical  engineers,  &c.,  249, 
Regent-road,  Salford,  has  been  dissolved.  Debts  by  .Mr.  Garner  and 
Mr.  Mothersdill.  who  continue  at  the  same  address  under  the  present 
style  of  Saundei-s,  Garner  &  Mothei-sdill. 

In  the  alphabetical  entry  of  the  London  Electric  Firm  in  the  last 
edition  of  our  "  Electrical  Trades"  Diivctory  "  we  regret  that  we  inserted 
in  error  an  address  at  Holborn  (London),  in  addition  to  the  Croydon 
addivss.  We  are  a^ked  to  state  that  all  communications  for  the  Firm 
should  be  sent  to  them  at  Brighton-road.  Ci-oydon. 

Tlic  partnei-sl.ip  between  Herbert  Thompson.  Andrew  Ducat  & 
Charles  Abner  White,  trading  as  Almer  White  &  Company,  electrical 
and  general  engineers,  Shaitl  Mews.  Hill-sti-eet.  Peckham.  London, 
S.E.,  has  been  dissolved  so  far  as  concerns  ^I'-.  White.  Debts  by 
Mr.  Ducat  and  Mr.  Thompson,  who  continue  the  business  under  the 
style  of  Ducat  &  Thompson. 


634 


THE  ELECTRICIAN. 


November  26,  1920. 


Electric   Traction. 

Owing  to  the  greasy  state  of  the  rails  a  Halifax  tramcar  got  out  of 
control  on  Tuesday  evening  and  collided  with  a  motor  lorry.  A  woman 
who  was  passing  was  stnack  by  the  car  and  killed,  and  two  or  three 
passengers  were  also  injured. 

The  new  convener  of  the  Glasgow  Tramways  Committee  (Bailie 
M'Whirr)  and  the  general  manager  (Mr.  Jas.  Dalrymple)  conducted  the 
members,  many  of  whom  are  newly  elected,  through  the  various  offices 
and  depots  of  the  department  on  the  17th  inst.  The  Ministry  of 
Transport  has  authorised  the  suspension  of  workmen's  fares  until 
Feb.  15,  1923. 

In  the  Report  of  the  proceedings  of  the  Minister  of  Transport  under 
the  Tramways  Act,  1870,  it  is  stated  that  only  two  Peovisional 
Oeders  were  granted  in  the  current  session,  viz.,  (1)  the  Gravesend, 
Rosherville  and  Northfleet  Tramways  (Amendment)  Order,  authorising 
increased  maximum  fares  ;  and  (2)  the  Warrington  Corporation  Order, 
authorising  the  construction  of  two  short  extensions  of  tramways, 
estimated  to  cost  £7,G89.  The  Bill  to  confinn  the  orders  was  linopposed 
and  received  the  Royal  Assent  on  Aug.  4. 

The  total  revenue  of  Newpoet  (Mon.)  Tramways  Department  for 
the  year  ended  March  31  was  £108,892,  compared  with  £81,608  in 
1918-19 ;  worldng  expenses  were  £85,862  (£64,718),  leaving  gross 
profit  £21,030  (£16,890).  Interest,  sinking  fund,  &c.,  required  £10,413 
(£11,224)  and  net  profit  was  £10,617  (£5,666).  Average  total  revenue 
per  car-mile  was  23-482d.  (19-27d.),  and  working  expenses  were  18-86d. 
(15-28d.).  Passengers  carried  were  16,126,871  (14,751,105),  and  car- 
miles  run  1,092,423  (1,016,469). 

Mr.  P.  C.  Wilson  has  been  re-elected  Chairman  of  the  Liveepool 
Tramways,  Electric  Power  &  Lighting  Committee.  In  returning 
thanks,  Mr.  Wilson  stated  that  the  financial  position  of  their  undertakings 
required  serious  attention,  as  the  cost  of  labour  had  increased  260  and 
materials  370  per  cent.,  while  revenue  had  only  increased  104j5er  cent. 
It  was  likely  that  tramway  fares  would  have  to  be  again  increased.  It 
was  anticipated  that  the  new  generating  sets  that  were  being  installed 
at  Lister  Drive  station  would  be  brought  into  use  during  next  year. 
The  demand  for  electricity  was  steadily  increasing  and  in  the  near  future 
tlieir  plant  would  be  fully  loaded. 

The  Highways  Committee  of  the  London  County  Council  recom- 
mend that  125  new  electric  tramcars  be  purchased  at  an  estimated 
cost  of  £548,000.  The  first  batch  of  50  cars  vdll  cost  approximately 
£4,305  each  and  the  remaining  75  about  £4,326  each.  The  pre-war 
cost  of  a  similar  type,  based  on  orders  placed  in  1910,  was  £883.  It  is 
anticipated  that  the  first  car  will  be  delivered  in  42  weeks.  It  is  also 
proposed  to  extend  the  central  car  repair  depot  at  Woolwich,  for  which 
£185,000  will  be  required  in  the  current  fuiancial  year.  The  total  cost 
of  the  depot,  so  far  as  it  has  been  provided  for  by  estimates,  including 
those  now  under  consideration,  is  about  £468,800.  Including  the  addi- 
tional amounts  required  for  plant,  machinery,  &c.,  and  for  an  extension 
of  the  depot  for  use  as  a  store,  the  total  estimates  amount  to  about 
£585,600,  of  which  about  £380,000  remains  to  be  expended.  The  ex- 
penditure on  capital  account  for  tramways  during  the  next  two  years 
will  amount  to  about  £550,000  for  cars  and  £380,000  on  the  depot, 
while  provision  for  £235,000  wiU  have  to  be  made  for  the  purchase  of 
the  London  United  Tramways  undertaking.  Prom  £500,000  to  £600,000 
will  also  probably  be  required  for  new  lines,  and  considerable  sums  wiU 
be  needed  for  Greenwich  power  station  and  (.'ther  works.  It  appears, 
therefore,  that  expenditure  approaching  £2,000,000  on  capital  account 
for  tramways  will  be  necessary  during  the  next  two  years. 

Miscellaneous. 

Two  orders  have  been  made  by  the  President  of  the  Board  of  Trade 
directing  the  Custodian  of  late  enemy  I'RorEETY  to  divest  himself  of 
copyrights  previously  owned  by  Gonnan  and  Austrian  nationals,  and  of 
patents  owned  by  Austrian  and  Bulgarian  nationals  respectively. 

A  lecture  entitled  the  "  History  of  a.n  Invention  "  was  delivered 
by  Mr.  L.  W.  Wild,  M.I.E.E.,  before  the  Camera  Club  on  the  18th  inst. 
Consideral)le  interest  was  displayed  by  the  audience,  who  followed  the 
slides  illustrating  the  inception  and  devclojjment  of  the  Wild-15arfield 
electric  furnace.  Micrograpliic  sections  of  steels  put  to  various  iicat 
treatments  were  also  iUustrated. 

A  rejircscntative  Conunitlce  has  been  a])])ointed  by  the  Secretary  of 
State  for  the  Colonies  to  consider  and  rejjort  what  steps  can  be  taken  to 
secure  the  assistance  of  British  Universities  in  Research  Work 
essential  tc  tlie  juotection  of  the  iniiabitants  of  *he  Colonics  and  Pro- 
teclorates  from  disease  and  to  the  stu'cessful  'levelopinent  of  their 
agricultural  and  mineral  resources.  &c.  Tin-  chainwan  is  Lord  Chalnu-rs 
and  the  secretaiy  Mr.  A.  B.  Achcson,  of  the  Colonial  Ofiice. 

In  th(>  notice  concerniiig  tiie  War  Memorial  to  the  emi-lovees  oe 
Messrs.  LavkeN(  e,  .S(  ott  ^:  Comiwnv,  Ltd.,  Norwidi.  wliidi  a])peared 
in  our  last  issue,  it  was  stated  tiiat  7(>  ex-sjcrvice  men  were  now  employed 
by  the  (-'omiJany.  We  an-  infonned  that  tlie  number  of  ex-service  men 
very  largely  exceeds  this  number,  in  fact,  ail  ex-sersice  men  who  have 
a])i)lied  have  been  reinstated.  The  7(i  jnen  referred  to  are  mon  who 
have  received  or  are  iu>w  receiving  pensions  for  tlisability.  and  the 
Comjianj'  has  ea.siiy  (lualiiied  for  enrohnent  under  the  ''  Kings  Scheme." 
Thei'o  is  evidence  that,  under  tlie  intbu-nce  of  ])ul)licity  ami  public 
incssurc.  the  Post  Olticc  tele])lii)no  authorities  are  assuming  a  more 
reasonable  attitude  in  their  hem  wns  for  cuauges  for  reuistkring  the 
TiTi  Ksof  conipanies.  \-.  .     lu-ceiil  ly  M.-ssrs,  |{ashleigh  Pliipps&  Comjiany. 


electrical  engineers,  changed  the  st\-le  of  their  firm  slightly,  and  the 
Post  Office  demanded  from  them,  and  they  had  to  pay,  a  surcharge  of 
£4  on  one  of  their  lines,  and  were  requested  to  pay  the  same  sum  for 
three  other  lines.  The  Company  have  now  obtained  a  reply  from  the 
Postmaster-General  to  the  effect  that  the  application  for  the  unpaid 
claims  will  be  withdrawn  and  the  sum  of  £4  already  paid  refunded. 

We  have  received  from  Capt.  W.  P.  Durtnall  a  communication 
pointing  out  that  the  proper  solution  of  the  problems  now  facing  the 
tramway  industry  would  be  found  in  the  general  appUcation  of  his 
Paragon  Theemo-Electrification  system.  5  this  system  were  adopted, 
each  tram  would  carry  its  own  projiulsive  machinery  in  the  form  of  a 
new  super-Diesel  Paragon  internal-combustion  engine  using  heavj-  fuel 
oil  or  residue  from  gas  works.  This  engine  would  drive  a  small  generator 
mounted  on  the  car,  and  the  existing  overhead  lines  or  slot  system 
could  be  utilised  to  allow  an  electrical  exchange  of  energy  to  take 
jjlace  automatically  between  the  various  cars.  In  this  wav  the  thermal 
efficiency  of  the  present  system  of  tramways  could  be  increased  from 
5  to  6  per  cent,  to  25  or  even  32  per  cent.,  with  a  great  reduction  in  the 
tractive  effort  necessarj'. 

It  is  announced  that  starting  with  next  week.  Ways  db  Means  and 
Common  Sevse  will  be  amalgamated.  Common  Sense  was  first 
published  four  years  ago  by  Mr.  F.  W.  Hirst,  when  he  relinquished  the 
editorshij)  of  the  Ecojiomist  and  rapidly  took  a  position  as  a  leading  expo- 
nent of  the  policy  of  sound  public  finance.  In  its  columns,  week  by  week, 
and  through  the  League  to  Enforce  Public  Economy  for  which  Mr. 
Hirst  is  also  responsible,  he  has  consistently  impressed  upon  the  public 
the  evils  of  Government  extravagance.  Ways  <£-  Means  was  the  direct 
outcome  of  the  work  of  Mr.  Ernest  Benn,  in  the  founding  of  Whitley 
Councils,  and  the  bringing  together  of  employers  and  employed,  through 
the  Industrial  Reconstruction  Council,  of  which  he  was  the  creator. 
Ways  <£•  Means  has  acted  as  a  leader  of  progressive  industrial  thought, 
and  while  pointing  the  road  to  prosperity  through  co-operation  between 
employers  and  employed,  it  has  always  been  the  most  unbending  enemy 
of  Government  trading  and  official  interference  in  trade.  The  policies 
of  the  two  papers  have  so  much  in  common  that  an  amalgamation 
comes  quite  naturally,  and  there  is  no  doubt  that  the  added  strength 
arising  from  a  union  of  two  such  forces  will  enable  both  Mr.  Benn  and 
Mr.  Hirst  to  carry  on  with  still  better  effect  the  work  which  they  have 
set  themselves  to  do. 

Impoets. — The  following  are  official  values  of  electrical  machinerj^* 
material  and  apparatus  imported  into  this  country  {a)  durmg  October, 
1920,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Oct.  31,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1919  : — 

Electrical  macliinery,  [a]  £197,123  (increase  £58,514).  (6)  £l,r45,723  (in- 
crease £413,880)  ;  telegraph  and  telephone  cables,  submarine,  (a)  nil  (de- 
crease £38),(6)£50( increase  £12);  other  than  submarine,  (a)  £2,496  (increase 
£1,504),  (6)  £10,992  (increase  £8) ;  telegraph  and  telephone  appa- 
ratus, (a)  £34,141  (increase  £20,175),  (b)  £157,660  (decrease  £69,4.34) ; 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £1.626  (increase 
£1,245),  (6)  £25,186  (increase  £20,310) ;  with  other  insulations.  («j  £17.516 
(increase  £14,956),  {b)  £103,508  (increase  £88.537)  :  carbons.  («)  £24.117 
(increase  £22,884),  (6)  £120,057  (increase  £93,858)  ;  glow  lamps,  (a) 
£10,480  (increase  £10,429),  (6)  £50,552  (decrease  £163, 121 ) ;  arc  lamps  and 
electric  searchlights,  («)  nil,  (6)  £4,014  (increase  £3,983) ;  parts  of  arc 
lamps  and  searchhghts  (other  than  carbons),  (a)  £1,159  (decrease  £6,965), 
(6)  £11.389  (increase  £54,951) ;  batteries,  (a)  £33,791  (increase  £28,650). 
(b)   £94,245   (increase   £54,496) ;     meters   and   measuring  instniment.s. 

(a)  £9,017  (increase  £5,611),  (6)  £69,767  (increase  £26.812);  switch- 
boards, (a)  £216  (increase  £181),  (6)  £1,561  (increase  £387) ;  electrical 
goods  and  apparatus  unenumerated,  (a)  £100,757  (increase  £45,068).  (ft> 
£651,687  (increase  £275,989).  Total  of  electrical  machinery,  material  and 
apparatus  other  than  uninsulated  wire,  (o)  £432,439  (increase  £212.217), 
(6)  £2,346,399  (increase  .£700,976). 

Exports. — The  exports  of  electrical  machinerj%  material,  &c.,  (o) 
during  October,  1920,  and  (b)  from  Jan.  1  to  Oct.  31.  with  increase  or 
decrease  comjiared  with  corrcspontling  periods  of  1919.  were  as  follows  : 

Electrical  machincrv,  («)  £262,479'  (increase  £31.468),  (6)  £1.S78..')25 
(increase  £390,992)  ;  including  railway  and  tramway  motors,  (a)  £877 
(decrease  £1 1,007),  (6)  £31.923"(dccrcase  £41.749)  ;  other  generators  and 
motors  ,{a)  £176,146  (increase  £4.871),  (b)  £1,117.560  (increase  £293.139) ; 
and  electrical  machincrv  unenumerated.  {a)  £85,456  (decrease  £1.396), 
(/>)  £729.042  (increase '  £139.602) ;  telegraph  and  telephone  cables, 
submarine,  («)  £144,411  (increase  £98,119),  (ft)  £1,369.036  (increase 
£875.053)  ;    ©ther    than    submarine,    (fl)    £81,.%21     (increase    £27.395), 

(b)  £784,921  (increase  £404,522)  :  telegraph  and  telephone  ai)paratu'». 
{a)  £114,579  (increase  £76,218),  (b)  £966,()4l  (increase  £648.880)  ;  other 
electrical  wiivs  and  cables,  rubber  insulated,  (a)  £149.492  (increase 
£67,783.  (b)  £1,386,624  (increase  £751.2.">4)  :  with  other  insulation,  (n) 
£163,165  (increase  £47.2(54).  {b)  £1,699,149  (increase  £904,294) :  carbons, 
(a)  £26,912  (increase  £24.324).  (b)  £107,070  (increase  £97,637) :  glow 
lami>s.  (a)  £40,236  (increase  £25.198).  (b)  £233,838  (increase  £106.783); 
arc  lamps  and  searchlights,  (a)  £422  (increa.'c  £318),  (b)  £15,827  (increase 
£8.799)  :  parts  of  arc  lamps  and  searchhghts  (other  than  carbons),  (n) 
£1,289  (increase  £269),  (ft)  £11.(>87  (increase  £2.837):  batteries,  («) 
£71.904  (increase  £43.424),  (ft)  £471.095  (increase  £117,000) :  meters  and 
mcasuriiii;  instruments,  (n)  £31,402  (increase  £10,389).  (ft)  £325.474  (in- 
crease £126,547) :  switchboards,  (a)  £7,818  (increase  £5,048),  (ft)£82,675 
(increase  £42.030)  ;  electrical  goods  and  aii]iaratus  unenumerated,  (a) 
£225.622  (increase  £42.778).  (ft)  £1.591.969  (increase  £568,086).  Total 
of  electrical  material,  machincrv  and  apiiaratus,  other  than  uninsulated 
wire,  («;)  C1.321.2.VJ  (increase  £499,99.->),  (ft)  £10.924,531  (increase 
£."),044,514). 
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Imperial  and  Foreign  Notes. 

Im;hu<a  (Victoiia)  (Jouin-il  contomplato  estiiljlisliirifr  an  elc-ctricity 
supply  for  tlio  town. 

HA.MiLTo>f  (Victoria)  Electiuc  Supply  T'ompany  is  making  cx- 
tennive  additions  to  its  plant. 

LoNOREACii  (Queensland)  Council  has  decided  to  carrj'  out  an  electric 
supply  scheme. 

("OLAO  (Victoria)  Shire  Council  has  decided  to  borrow  £15,000  for 
electric  supply  pur])oses. 

Urana  (N.S.W.)  Council  is  considering  the  provision  of  an  electric 
supply  service  in  the  town. 

Forbes  (N.S.W.)  Council  propose  to  borrow  £20,000  for  establishing 
an  electric  supply  undertaking. 

In  a  report  by  Mr.  T5.  J.  N.  Franki  to  Kyogle  (N.S.W.)  Shire  Counci' 
the  cost  of  an  electric  supply  scheme  is  put  at  £8,500. 

Mr.  A.  C.  Bertoli,  has  been  appointed  to  supervise  the  re-organisation 
of  the  electric  supply  service  in  the  shire  of  Wychefroof  (Victoria.). 

Stawell  (Victoria)  Council  has  decided  to  adopt  the  electric  supply 
scheme  prepared  by  Mr.  T.  W.  Bridger.     The  estimated  cost.is  £14,300. 

Alterations  are  to  be  carried  out  to  the  municipal  electric  supply 
plant  at  TAivnvoRTn  (N.S.W.),  and  the  Council  will  borrow  £20,000  to 
meet  the  cost. 

In  the  estimates  introduced  in  the  New  South  Wales  Legislature 
£120,000  is  inc'-.ded  for  the  electrification  of  the  Newcastle 
tramways. 

Wellington  (N.Z.)  Council  has  under  consideration  the  question  of 
borrowing  £300,000  for  the  erection  of  an  electricity  station  at  Evans 
Bay. 

In  consequence  of  the  steep  gradients  on  the  Thika  branch  of  the 
Uganda  Railway,  it  is  proposed  to  adopt  electric  traction  on  the 
section. 

The  Electrical  Suburban  Contractors'  Association  was  recently 
formed  at  Newtown  (N.S.W.).  Among  its  objects  are  the  licensing 
of  wireraen  and  the  fixing  of  a  minimum  charge  for  installations. 

The  Commonwealth  &  Electrical  Met.\l  Company,  Ltd.,  which 
has  been  formed,  with  a  capital  of  £.500,000,  to  acquire  works  in  Sydney, 
will  also  establish  workshops  at  Newcastle  for  the  manufacture  of 
electrical  appliances,  &c. 

Wagoa  (N.S.W.)  Council  has  agreed  to  purchase  for  £35,000  the 
electric  generating  plant  of  the  Great  C'obar  Copper  Company.  It  is 
estimated  that  another  £15,000  will  be  absorbed  in  moving  and  le- 
erecting  the  ])lant  and  in  laying  the  distribution  network. 

Two  German  firms  of  tramcar  builders  have  secured  from  the  Stock- 
holm f'lTY  Tramways  large  orders  for  tramcars.  The  offers  received 
from  Swedish  and  American  firms  were  considerably  higher  and  the 
German  cars  can  be  delivered  with  more  powerful  motors  in  a  much 
shorter  time. 

Central  Illawarara  (N.S.W.)  Council,  having  been  informed  that 
the  project  of  supplying  electric  power  to  populous  centres  as  far  south 
as  Kiama  from  the  power  house  at  Port  Kembla  would  cost  over  £20,000, 
has  invited  Messrs.  Hoskins,  Ltd.,  to  make  an  offer  for  a  supply  from 
their  Wangawilli  colliery  power  house. 

Wireless  telegraphy  will  be  employed  in  determining  the  exact  position 
of  the  BOUNDAKY  between  South  and  West  Australia.  The  boundaiy 
has  been  fixed  at  the  129th  degree  east  longitude.  The  exact  position 
will  be  ascertained  by  time-signals  from  a  high-power  wireless  station 
situated  at  some  point  between  Greenwich  Observatorjs  in  England, 
and  Sydney,  in  Australia. 

At  the  recent  meeting  of  Amalgamated  Wireless  (.Australasia), 
Ltd.,  the  chairman  (Sir  Thomas  Hughes),  said  the  company's  activities 
were  progressing  satisfactorilv.  The  marine  wireless  business  was 
growmg  continually.  The  Australectric  Companv  had  shown  re- 
markable progress  in  the  past  few  months.  The  "stafT  was  studjang 
the  latest  developments  in  X-ray  work,  a  branch  which  it  was  hoped 
to  expand  considerably.  The  directors  hoped  to  tjive  some  demon- 
strations of  long-distance  wireless  telephonv  in  Australia  durinu  the 
present  financial  year. 

A  deputation  recentlv  waited  upon  the  Victorian  Pi-emier  urgiu" 
the  necessity  for  the  fullest  development  of  the  resources  of  the  country 
for  which  a  cheap  sujiply  of  power  was  essential  and  the  desirabiHty 
of  expediting  the  scheme  for  harnessing  the  power  of  the  Kiewa 
River.  The  Premier,  in  reply,  said  no  definite  statement  could  be 
made  as  to  when  the  scheme  would  be  carried  out  until  the  Electricity 
Commissioners  had  considered  the  data  that  had  been  collected.  The 
Morwell  brown  coal  and  the  Kiewa  i)rojects  wouhl  form  part  of  a  <'eneral 
scheme.  '^ 

According  to  recent  estimates,  the  cost  of  converting  the  Melbourne 
suburban  railways  to  electric  traction  will  exceed  the  ori<nnal 
estimate  of  £3.100,000  by  £2,000,000.  The  Railwav  Commissioners 
state,  by  way  of  explanation,  that  the  scheme  has  been  in  progress  for 
nearly  eight  yeai-s.  during  which  great  changes  had  occurred  in  economic 
and  fanancia.  conditions.  It  will  be  three  years  before  the  scheme  is 
*?'!v>'nnAA  ,    additional    expenditure    due    to    war    conditions    is 

ii. 000,000,  and  the  additional  Customs  duties  £250,000.  The 
preterence  to  British  and  Australian  manufacturers,  consequent  upon 
the  cancellation  of  American  contracts,  cost  £100,000,  and  additional 


works,  not  provided  for  in  the  original  scheme,  account  for  £550,000. 
while  .some  minor  adjustments  and  alterations  will  cost  £200,0^J0. 

Mr.  J.  W.  Meares,  th<-  electrical  ad^-i.ser  to  the  Indian  Government, 
who  was  rr-cently  invited  by  the  Government  of  Ceylon  to  n-pf^rt  u|>oQ 

the    Jjrojected    LAXAPANA-ABEKUtEN    H  VDKO-ELECTKir    SCHEME,    n.COm- 

mends  that  the  scheme  be  carried  out  in  four  stages.  The  first  would 
develoj)  about  2,000  e.h.p.,  the  second  37,fKJO  E.H.P.,  the  thini  ♦>4,000 
e.h.p.  and  the  fourth  stage  06,000  E.H.P.  The  initial  section  of  the  schem 
would  cost  about  12  million  nifxes  and  the  averase  cost  f>er  unit  generated 
at  the  power  hou.se  is  i)Ut  at  about  2  cents.  The  jjower  is  to  l>e  used 
for  working  the.Colombo  suburban  railways  and  for  industrial  and  com- 
mercial purposes  in  Colombo  and  Kandy  and  ai^ljoinin^i  area«.  « »n  the  ad- 
vice of  .Mr.  Meares,  the  local  Govemm'-nt  has  decide<l  to  adopt  thf-  -cheme 
provisionally  and  a  detailed  survey  has  now  been  ordered  in  onJer  to 
ascertain  the  approximate  amount  of  water-p^jwer  available.  It  is 
probable  that  when  the  survey  is  completed  the  plans  and  estimates 
will  be  submitted  to  a  consulting  engineer  in  London. 


At  the  end  of  July  there  were  778  electrkitv  scpplv  works  in 
Japan,  with  an  aggregate  capacity  of  1,303,551  kw.,  and  a  total  capital 
of  1,218,390,900  yen. 

At  a  recent  meeting  of  the  Communal  Authorities  of  Boblaxge  and 
DoMNARVET  (SwEDEN),  it  was  proyjoscd  to  lay  electric  tram  tracks 
throughout  the  industrial  discricts.  The  estimated  cost  is  approximately 
kr.  2,.500,000. 

It  is  estimated  that  the  expenditure  on  the  Electrification  of  the 
Swiss  Railways  in  1921  will  amount  to  52,000,000  frs.,  in  addition  to 
60,000,000  frs.  for  the  construction  of  new  transmission  lines  and  stations, 
and  20,000,000  frs.  for  the  purchase  of  new  electric  locomotives. 

From  recent  surveys  carried  out  by  the  Chili.\n  Ministry  of  Indcstby 
it  appears  that  the  country  has  water-power  amounting  to  over 
5,000,000  H.P.,  of  which  only  100,000  is  used  at  present.  A  company 
has  just  been  formed  with  a  capital  of  £1,5<X),000  for  erecting  hydro- 
electric works. 

It  is  reported  that  the  AUgemeine  Elektricitats  Gesellsehaft  and  the 
Siemens  and  Halske  A.G.  have  acquired  a  controlling  interest  in 
the  Vereinigte  Lausitz  Glasswerke.  At  present  the  A. E.G.  and 
the  Siemens  Company  take  the  greater  part  of  the  output  of  electric 
lamp  bulbs  of  the  Vereinigte  Company. 

According  to  recent  investigations  bj-  the  Finnish  Governmen''^ 
there  is  about  1,200,000  h.p.  of  undeveloped  water  power  in  the  southern 
part  of  the  country.  The  largest  sources  of  power  are  the  River 
Vuokscn  (380,000  h.p.),  Kymmene  River  (165,000  h.p.)  and  Kumo  River 
(140,000  H.P.).  A  great  proportion  of  the  water-power  is  the  property 
of  the  State.  The  well-kno\vn  Imatra  Falls  belong  solely  to  the  (Govern- 
ment, and  the  latter  can  command  30  per  cent,  of  all  the  power  generated 
by  the  Vuoksen.  The  State  Water  Power  Commission  has  asked  the 
Government  to  authorise  steps  being  taken  for  the  haniessinj  of  the 
Imatra  Falls.  Definite  schemes  have  also  been  prepared  for  building 
a  power  station  of  15,000  h.p.  at  Anjala  Falls  on  the  Kymmene  River. 
It  is  considered  probably  that  the  Government  will  sanction  a  portion 
of  this  programme.  Up  to  the  present  only  about  170.000  h.p.  has 
been  utilised. 

It  is  evident  that  the  German  Government  mean  to  make  extensive 
use  of  wireless  telegraphy  f',r  home  and  foreign  commtmications. 
According  to  the  Berliner  tagehlatt  of  the  3lst  Oct.,  the  German  Wire- 
less System  is  to  be  organised  in  three  distinct  systems,  viz.,  the 
International,  the  Home  and  the  Special  wireless  services.  The  '^nter- 
national  sjstein  will  consist  of  the  overseas  service. which  will  be  trans- 
mitted bj^  the  large  wireless  stations  of  Nauen  and  Eilvese.  and  the 
European  service,  the  messages  for  which  will  be  forwarded  by  the  central 
wireless  station  at  Konigswusterhausen.  The  home  communications 
will  be  sent  by  the  home  system  (Reichsfunknetz).  which  is  comprised 
at  present  of  15  wireless  stations.  The  13  existing  coast  stations  will 
serve  for  communications  to  and  from  ships  at  sea.  The  Special  wireless 
system  is  extensive  and  includes  : — ^The  daily  European  and  overseas 
newspaper  service;  the  wireless  press  ser%"ice  which  is  at  present  in 
]irocess  of  formation  and  by  means  of  which  a  message  sent  by  one 
station  will  be  received  simultaneously  by  a  large  r  umber  of  receiving 
stations  in  Germany  :  the  wireless  industrial  st>rvice  for  circulating 
industrial  and  financial  reports  which  is  also  in  coui-se  of  preparation  ; 
the  wireless  services  for  the  transmission  of  wireless  time-signals,  wireless 
warnings  of  storms  for  shi]>s  at  .sea,  and  all  other  important  wireless 
reports  for  ships  at  sea,  of  wireless  weather  reports,  wireless  communica- 
tions with  aei-oplanes.  itc.  including  postal  aemplanes  ;  and  the  recei\-ing 
stations  for  receiving  foivign  press  reports. 

Bankrnptcies  and   Liquidations. 

John  Harrison,  trading  as  Hakkisi>n  &  Si'N.  eJi-rtrical  engineer,  03. 
Princes-n>ad,  L(mdon-it)ad.  Southend-on-Sea.  h;u^  Ix^en  adjudicated 
bankrupt. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Rex  Accumu- 
lator Companv.  Ltd.  (in  liq.)  will  be  held  at  9.  Xew  Bi-oad-street.  London, 
E.C..  on  Dec.  14. 

A  meeting  of  Pressparts,  Ltd.  (in  vol.  liq.)  will  be  held  at  the  offices 
of  Messi-s.  Abbott.  Peeley.  Hill  &  Company.  9.  Bennett's-hiU,  Birming- 
ham. Claims  aix»  to  be  sent  by  Dec.  9  to  Mr.  W.  E.  .\lldritt,  9,  Bennett's- 
hill,  Birmingham. 
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Institution   Notes. 

The  Society  of  Radiographers  has  been  formed,  with  Sir  Archibald 
Reid  as  president,  to  further  the  interests  of  hospital  radiographers,  or 
X-ray-room  assistants. 

The  object  of  the  prizes  which  are  being  given  by  the  Dorset  Natural 
History  and  Antiquarian  Field  Club  for  essays  on  the  "  Best  Uses  of 
E  ectricity  in  Reconstruction  after  the  War  and  its  Practical 
Generation "  is  the  encouragement  of  research,  experiment  and 
inventions  among  Dorset  students  of  electrical  science. 

A  paper  on  "  Small  Wireless  Transmitters,  Spark  and  Continuous 
Wave  Types,"  was  read  by  Mr.  W.  Burnet  before  the  Sheffield  and 
District  Wireless  Society  on  Friday  last.  He  dealt  with  the  de- 
velopment of  small  power  trench  sets  for  the  British  army  and  how  the 
demand  for  an  immediate  extension  of  wireless  communication  in  1915 
led  to  the  introduction  of  the  famous  B.F.  trench  set,  and  became  the 
mainstay  of  forward  wireless  communication  in  the  trenches  in  France. 

At  the  meeting  of  the  Midland  Institute  of  Mining,  Civil  and 
.Mechanical  Engineers  on  the  18th  inst.  Dr.  R.  V.  W'heeler  read  an 
instructive  Paper  on  "  Firedamp  Explosions.'  He  said  that  investiga- 
tion of  the  subject  was  important  in  determining  the  design  of  safety- 
lamps  and  of  flameproof  electric  switches,  and  in  arranging  the  construc- 
tion of  machinery  for  use  in  mines  with  due  regard  to  safety.  The  results 
which  he  presented  had  been  obtained  during  the  past  10  years  at  the 
e\-])erimental  station  at  Eskmeals.  The  composition  of  firedamp  and  its 
limits  of  inflammability,  &c.,  were  explained.  Problems  of  ignition  were 
also  dealt  with. 

A  meeting  of  the  Liverpool  Wireless  Association  was  held  last 
week  at  the  Royal  Institution,  Colquitt-street.  The  committee  was 
increased  and  made  more  representative.  Mr.  J.  Wainwright  was 
elected  Hon.  Treasurer,  vice  Mr.  C'.  Wertley  who  resigned.  It  was 
decided  to  commence  a  course  of  progressive  elementary  studies  in 
"  Wireless"  especially  for  beginners,  and  the  first  lecture  was  given  on 
Wednesday.  Future  meetings  will  start  at  7.30  p.m.  and  the  first 
half  hour  each  evening  will  be  devoted  exclusively  to  beginners.  A 
substantial  sum  of  money  has  already  been  given  or  promised  towards 
the  Association's  apparatus  fund.  Mr.  S.  Frith,  6,  Cambridge-road, 
Crosby,  is  Hon.  Sec.  of  the  Association. 

An  exhibition  of  scientific  apparatus  wiU  be  held  by  the  Physical 
Society  of  London  and  the  Optical  Society  at  the  Imperial  College 
of  Science,  South  Kensington,  on  Jan.  5  and  6,  1921.  Books  may  again 
form  part  of  the  exhibition  if  publishers  so  desire,  but  owing  to  the 
financial  state  of  the  two  societies  being  strained  by  the  high  costs  of 
printing,  &c.,  it  has  been  agreed  to  m.ake  a  charge  to  firms  exhibiting 
of  £2  per  page,  with  a  minimum  of  10s.  for  notices  of  exhibits  in  the 
programme.  No  other  charge  of  any  kind  will  be  made.  Firms  desirous 
of  exhibiting  their  apparatus  should  communicate  with  Mr.  F.  E.  Smith, 
Secretary  of  the  Physical  Society,  at  the  National  Physical  Laboratory, 
Teddington. 

Periijonal  and  Appointments. 

Mr.  A.  RoRsoN,  B.Sc,  has  been  appointed  head  of  the  engineering 
department  in  West  Hartlepool  College. 

Mr.  J.  M.  Coode,  Director  of  Engineering  in  the  Indian  Government 
Telegraph   Department,  is  retiring  from  the  service. 

Mr.  A.  Preston,  resident  electrical  engineer  at  Ammanford,  has  been 
appointed  to  a  similar  position  under  the  Carmarthen  Electric  Supply 
Company. 

Mr.  W.  T.  David,  .M.A..  D.Sc,  has  been  api)ointed  Professor  of  En- 
gineering at  the  University  College  of  South  Wales  and  Monmouthshire, 
a(  a  salary  of  £1,000  a  year. 

Mr.  A.  Brown,  of  the  order  department  of  th{>  Edison  Swan  Electric 
Company,  Ltd.,  celebratefl  his  golden  weeding  on  the  IHth  inst.  A  few 
of  the  members  of  the  staff  with  whom  iie  has  been  associated  for  28 
years,  marked  the  occasion  by  ])resenving  him  with  a  clock  suitably 
inscribed. 

On  the  ITtli  inst.,  at  St.  Margaret's.  Westminster,  the  marriage  took 
place  of  Capt.  Wedgwood  Henn,  D.S.O..  D. F.C.,M.P.(second  son  of  Sir 
John  Benn,  iiart.),  and  Margaret,  daughter  of  Mr.  i).T.  Holmes,  for- 
merly M.  P.  for  Govan.  The  Bisiioji  of  London  (assisted  by  Canon  West- 
lake)  ofiiciated,  and  Mr.  K.  J.  P.  Benn,  C.  B.E.,  acted  as  best  man.  There 
\\as  a  great  gathering  of  ])eers,  M.P.s,  relatives  and  friends,  thus  testi- 
fying to  the  great  ])(ipunrify  of  the  liappy  couiilc.  There  were  very 
many  presents,  including  s(<veral  from  ])olitic,il  as.sociations.  local 
autiiorities,  \-c.  Among  tliose  ])resent  were  :-  Tic  Marquess  of  (  rewe. 
tlu"  Earl  and  Countess  of  lladdo.  Lord  Ednmnd  Talbot.  M.P..  Lord  and 
Lady  (tainford.  Viscountess  .\st()r.  Lady  Emmott,  Mr.  Ascjuith,  Princess 
Antoine  liibe.sco  and  lindy  l?onhan>  Carter,  Sir  John  end  L:idy  Benn, 
Mr.  Ernest  J.  P.  iienn  and  Mrs.  Benn,  Lady  Buckmaster.  Major- 
Genenvl  J.  \\.  B.  and  the  Hon.  Mrs.  Seelv.  Sir  James  Agg-Gardner. 
M.  P..  Major  Morrison  Bell.  M.l'..  Sir  Arthlir  Kell,  M.P.,  Sir  Maurice 
and  Lady  Hankey.  Sir  (iodfrey  and  Lady  Collins,  t^ir  Harry  Verney. 
Sir  Thomas  Bethell.  Sir  Willoughby  and  Ladj-  Dickinson.  Lady 
Simon,  Lady  Newnea,  Mr.  Walter  Kuneiman.  Sir  Donald  and  Lady 
IMncIean,  Sir  Herbert  Raphael.  M.I'.,  and  Lady  Raphael.  Mr.  (George 
Lambert,  M.P..  Sir  Edward  and  Lady  Boyle.  Mr.  and  Mrs.  John  Drink- 
wnler.  Cai>tain  Blair,  M.P..  Mr.  McCnlluin  Scott.  M.P..  Sir  Martin  and 
Lady  (Conway,  Sir  Ellis  Grilhth.  Sir  I'Mward  Bird.  ^LP.,  Sir  Kdward  and 
Lady  Beaucliamp.  Sir  Edward  and  Lady  Shackleton,  Sir  .Mbert  and 
Lady  S|)iccr.      .V  n^ccption    was  subsequent!)'  held  at  the  Hotel  Cecil. 


Tenders  Invited  and  Accepted. 

Ply'MOUth  Corporation  invite  tenders  for  h.t.  and  e.h.t.  switchgear 
and  oil-cooled  transformers.  Specifications  from  and  tenders  to  the 
Borough  Electrical  Engineer  by  Nov.  30. 

Wandsworth  (London)  Guardians  require  tenders  by  Dec.  7  for  two 
electric  lifts  at  St.  John's  Hill  Infirmary.  Particulars  from  the  Clerk 
of  Works  by  appointment. 

Whitehaven  Corporation  want  tenders  bj-  Dec.  1  for  a  d.c.  turbo- 
generator and  condensing  plant.  SiDecification,  &c.,  from  the  Borough 
Electrical  Engineer. 

The  Great  North  of  Scotland  Railway  Company  require  tenders 
by  Dec.  9  for  six  (or  12)  month's  supply  of  stores,  including  telegraph 
material,  castings,  oils,  &c.  Forms  of  tender  from  the  Stores  Superinten- 
dent, 80,  Guild-street,  Aberdeen. 

The  date  for  the  receipt  by  the  Crown  Agents  for  the  Colonies,  on  behalf 
of  the  Government  of  the  Uganda  Protectorate  for  a  concession  of  a 
portion  of  the  Ripon  Falls  of  the  Nile  for  the  generation  of  electric 
power  has  been  extended  from  Dec.  20  to  Feb.  19. 

Leeds  City  Council  invite  tenders  for  the  supply  and  erection  of  three- 
phase  switchgear  for  their  generating  station.  Specifications  from  the 
manager  of  the  Electricity  Department,  Mr.  C.  Nelson  Hefford.  Tenders 
to  the  Town  Clerk,  26,  Gt.  George-street,  Leeds,  by  December  13. 

Canterbury  Corporation  invite  tenders  for  extra-high-pressure  three* 
phase  and  medium-pressure  d.c.  switchgear    and    cable    connections 
Specifications  from  Messrs.   May  &    Hawes,    36,   Victoria-street,  S.W- 
Tenders  to  the  Town  Clerk,  Mr.  Henry  Fielding,  by  4  p.m.  Dec.  6. 

The  West  Riding  Education  Committee  require  tenders  by  Dec.  2< 
for  work  and  materials  in  connection  with  the  alteration  of  the  electric 
installation  at  the  Training  College,  Bingley,  including  the  supply  of 
motors,  switchboard,  wiring,  &c.  Specifications  from  the  Architect, 
County  Hall.  Wakefield. 

The  Victorian  Railway  Commissioners  require  tenders  by  Jan.  19 
for  the  supply  and  erection  or,  alternatively,  the  supply  and  delivery  only 
of  an  electric  furnace  for  their  Newport  workshops  (contract  33,419). 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  Westminster.  S.W. 

The  Municijiality  of  Salisbury'  (Rhodesia)  invites  tenders  for  the  supply 
of  electric  generating  plant,  switchgear,  cable  and  converters.  Tenders 
to  the  Town  Clerk,  Town  House,  Salisbury,  by  noon  Jan.  13,  1921. 
Specifications  from  the  Town  Clerk  and  from  the  Council's  Consulting 
Engineer,  Royal  Chambers,  Johannesburg. 

Tenders  have  been  invited  for  the  conversion  of  the  first  zone  of  the 
Chilean  State  Railways  (from  Valparaiso  to  Santiago)  to  electric 
traction.  The  offers,  which  are  of  two  classes,  will  be  opened  on  March 
31,  1921.  The  first  class  is  from  those  proposing  to  furnish  the  electric 
power,  and  the  second  the  rolling-stock  and  equipment. 

H.M.  Consul-General  at  Antwerp  (Mr.  M,  C.  Gumey,  C.M.G.)  has 
orwarded  a  specification  (in  French)  relative  to  a  ^lunicipal  Contract 
for  the  supply  of  armoured  3-phase  cables,  <S:c..  at  the  Antwerp  Docks. 
Tenders  must  be  received  at  the  Antwerp  Town  Hall  by  noon.  Dee.  16. 
The  specification  may  be  seen  at  the  Dept.  of  Overseas  Trade,  35, 
Old  Queen -street,  S.W.  1. 

The  City  Electric  Light  Company',  Brisbane,  want  tenders  (by 
Jan.  20)  for  a  10,000  kw.  turbo-alternator  (contract  74),  and  Du.vedin 
(N.Z.)  Council  require  tenders  by  Jan.  17  for  a  3,000  kw.  generator, 
impulse  water-wheel,  four  2,000  kw.  transformers,  and  steel  pii>e  line. 
Specification  can  be  seen  at  the  Dept.  of  Overseas  Trade,  35.  Old  Queen- 
street,  Westminster,  S.W.   1. 

Tenders  are  invited  by  the  dates  mentioned  for  the  supply  of  the 
following  telegraph  and  telephone  material  to  the  Australian  Common- 
wealth Postmaster-General's  Department:  Queensland:  sub- 
marine telegraph  cable,  schedule  513  (Dec.  15).  Western  Australia: 
telecraph  and  telephone  instruments  and  parts, Schedule  689.  (Dec.  8.) 
Tenders  form<?  fmm  the  High  Commissioner  for  Australia,  406.  Australia 
Hou'<>,  Strand,  WC. 2 

The  Depuiy  Postmaster-General,  Melbourne,  requires  tenders  by 
Jan.  4  for  the  supply  of  switchboards  (schedule  1653),  and  the  Deputy 
Postmaster-(iencral,  Brisbane,  will  receive  tenders  until  Jan.  19  for 
the  supply  of  testing  and  telegraph  instrument  (schedule  517)  for  the 
Australian  Commonwealth  Postmaster-Generals  Depts.  Specifica- 
tion can  be  ^^en  at  the  Department  of  Overseas  Trade,  35,  Old  Queen- 
street,  S.W.I. 

H.M.  Minister  at  Montevideo  (Sir  C.  Mallet,  C.M.G.)  reports  that  the 
Management  of  the  Usinas  Elect  ricas  de  Montevideo  is  inviting  tender* 
by  II  a.m.  Jan.  14,  1921,  for  the  construction,  delivery  and  erection  of 
a  10.000  kw.  generating  i>lant  (steam  turbine  directly  coupled  to  a 
3-phasc  alternator,  with  exciter,  steam  pipes,  &c.),  and  a  surface  con- 
densing plant.  Conditions  and  specification  (in  Spanish)  may  be 
consulted  at  the  Dept.  of  Overseas  Trade,  up  to  Dec.  4, 

Buxton  Corjioration  has  accepted  the  tender  of  Browett.  Lindlcy  and 
Company,  for  generating  plant.  £15.822  lis.  Od. 

Ti.FORn  Electricity  Council  has  accepted  an  estimate  of  the  (inetna 
Engineering  Comi)any  to  fit  one  of  the  boilei^  at  the  electricity  works 
with  li(|uid  fuel  burning  ai)paratu.s. 

Shanohai  Municijial  Council  have  jilaced  an  order  for  one  20.000  kw. 
turbogenerator  set  with  the  Metrt>politan-\'ickerv  Electrical  Company 
anf  for  a  similar  set  with  C.  A.  Parsons  &  Company. 
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Manciiestkk  Corporation  has  accepted  the  following  tenders  for 
plant,  &c.,  for  the  Barton  Power  Station  : — Metrojjolitan-N'iekers 
Klecaricai  (.'oinpany,  25,000-kw.  turbine  and  condensing  heater;  (the 
contracts  for  the  condensing  plant  and  condensing  heater  being  sublet 
to  Richardson,  VVestgarth  &  Company)  ;  British  Thomson-Houston 
(Company,  l,()00-kw.  turbo-altemator  and  switchgear,  Babcock  & 
Wil(;o.x,  six  boilers,  &c.  ;  J)avi(lson  &  Company,  fans;  and'the  Lanca- 
shire Dynamo  &  Motor  Com])any,  motors. 

iStei'NEY  (Ijondon)  fllectricity  Supply  Committee  have  purchased 
\,')()0  demand  indicators  from  Brighton  Corporation,  by  which  a  saving 
of  £5,800  has  been  effected,  as  compared  with  a  recent  quotation  for 
new  instruments.  The  (Committee  recommend  the  Council  to  accept 
the  tender  of  Kelvin,  Bottomley  &  Baird,  Ltd.,  for  four  d.c.  ammeters, 
that  of  the  Aron  Electricity  Meter,  Ltd.,  for  two  pairs  of  5,000-ampere 
watt-hour  meters,  and  that  of  Industrial  Waste  Eliminators,  Ltd.,  foi 
an  oil  extractor  and  waste  washer  at  £164.  The  Committee  has 
purchased  10  tons  of  troughing  from  the  Dussek  Bitumen  Co.  at  £10  lOs. 
per  ton. 

The  London  County  Council  recently  invited  tenders  for  the  supply 
of  125  new  tramcars,  but  only  three  firms  submitted  offers  for  the  car 
bodies,  viz..  Hurst,  Nelson  &,  C'ompany  (for  50  bodies),  at  £2,230  each 
for  the  existing  type  and  £2,430  for  a  modified  type  of  tramcar.  The 
figures  of  the  Brush  Electrical  Engineering  Company  were  £2,245  and 
£2,455,  and  of  the  English  Electric  Company  £2,555  and  £2,805. 
For  125  sets  of  swing  bolster  trucks  the  following  tendered  : — Hurst, 
Nelson  &  (-'ompany,  £600  a  set  ;  Brush  Company,  £630  ;  Heenan  & 
Froude,  £836  10s.  ;  and  Baldwin's  Locomotive  Works,  §4,380  (about 
£1,262). 

The  quotations  for  125  sets  of  electrical  equipments,  &c.,  were  : — 
Metropolitan -Vickers  Electrical  Company,  £1,300  10s.  a  set ;  English 
Electric  Company,  £1,306  10s.  ;  and  British  Thomson-Houston 
Company,  £1,342  lOs. 

For  magnetic  brakes  for  the  cars,  the  Metropolitan-Vickers  Electrical 
Company  (a  selected  firm)  quoted  £21,875. 

No  tender  contained  a  firm  offer  on  the  basis  of  fixed  prices,  and 
the  Highways  Committee  propose  in  the  case  of  car  bodies  to  accept  the 
lowest  tender  for  50  bodies  at  £2,230  each,  and  the  second  lowest  for 
75  bodies  at  £2,245  each.  In  regard  to  electrical  equipments,  it  is 
proposed,  in  order  to  test  the  motors  offered  by  each  company,  to  order 
50  sets  from  the  Metropolitan-Vickers  Electrical  Company  at  £1,300  10s. 
a  set,  and  75  sets  from  the  English  Electric  Company  at  £1,306  10s.  a 
set.  The  tenders  of  Hurst,  Nelson  &  Company  for  trucks  at  £600  a 
set  and  that  of  the  Metropolitan-Vickers  Electrical  Company  for  the 
supply  of  magnetic  brakes  have  been  accepted. 

Catalogues,  Price   Lists,  &c. 

In  a  descriptive  list  of  some  90  pages,  recently  issued  by  the  British 
Thomson-Houston  Company,  illustrated  particulars  of  the  design, 
construction  and  operation  are  given  of  the  turbine-driven  centrifugal 
compressors,  blowers  and  exhausters  manufactured  by  them.  We  hope 
to  give  some  further  particulars  in  an  early  issue. 

Messrs.  A.  Verky  &  Company,  Ltd.,  52a,  Bow-lane,  E.C.4,  have  issued 
their  November  net  trade  price  list.  It  contains  a  complete  range  of 
accessories  for  electrical  installations,  arranged  in  a  convenient  manner, 
and  there  are  illustrations  and  details  of  a  variety  of  industrial  fittings, 
bowl  fittings,  &c. 

A  comprehensive  catalogue  of  radio-telegraph  apjjaratus  has  been 
issued  by  the  Economic  Electric  Company,  of  10,  Fitzroy-square, 
London,  W.l.  Prices  and  particulars  of  a  variety  of  radio-telegraph 
and  telephone  apparatus  and  instruments  are  given,  and  the  catalogue 
should  appeal  to  wireless  amateurs  and  to  mechanicians  interested  in 
the  subject.     Copies  will  be  sent  on  receipt  of  3d.  for  postage. 

An  ingenious  item  in  the  British  Thomson -Houston  Company's  "  Mazda" 
advertising  scheme  for  the  present  season  is  a  blotter  bearing  upon  its 
non-absorbent  side  a  message  printed  in  reversed  characters.  Those 
who  obey  the  ni  erscribed  injunction  to  "hold  it  to  the  mirror  and 
read  its  message  "  will  be  informed  of  two  important  consequences 
which  always  follow  the  use  of  Mazda  lamps.  The  blotter  (No.  L-167) 
is  printed  in  two  colours,  and  is  of  attractive  appearance.  The  reversed 
letterpress  will  pique  the  curiosity  of  those  to  whom  it  is  sent,  which, 
on  account  of  the  excellent  quality  of  the  blotting  side,  is  likely  to  be 
retained  in  service  for  many  weeks!  The  blotter  is  of  ordinary  envelope 
size  and  is  suitable  for  enclosure  with  business  correspondence,  &c. 
Contractors  and  dealers,  desiring  copies  overprinted  with  their  name 
and  address,  should  apply  to  the  local  branch  of  the  Company,  or  to 
77,  Upper  Thames-street,  E.C.4. 

A  very  telling  sermon  on  the  "  Importance  of  Good  Liohting  " 
forms  the  preface  to  a  neat  folder  on  semi-indirect  lighting  issued  bv  the 
British  Thomson-Houston  Conipanv.  This  folder  (No.  L-173)  contain'; 
illustrations  and  full  particulars  of  ten  of  the  most  popular  patterns  of 
B.  T.-H.  semi-indirect  fittings.  The  inajoritv  of  these  fittings  are  of  an 
ornamental  character,  and  are  suitable  for  the  lightintr  of  private  house's 
offices,  &c.,  while  two,  of  definitelv  utilitarian  design,  are  intended  for 
factories,  workshops,  &c.  The  ornamental  fittings  are  shown  ^^ith 
druid,  veluria  or  opal  glassware,  but,  with  two  exceptions,  they  can  be 
supplied  With  alabaster  bowls,  the  prices  for  this  alternative  equipment 
bMng  included.  The  folder  is  printed  in  three  colours  and  contractors  or 
dealers  desiring  copies  of  the  folder  (over-print.-d  with  name  and  ad- 
dreas)  should  write  to  the  Company  at  77,  Ui)per  Thames-street,  E  C  4 
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SPECIFICATIONS  PUBLISHED. 

The  to'Jou/in?.  abstract  1'om  some  of  the  specifLaiion:  re^nily  published  hat/e  been 
specially  compiled  by  M;ss-3.  Mewburh,  Ellis  a  C'..,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  appliei  tor  differs  t'on  the  date  on  which  the  application  vai 
lodeed  a:  the  Patent  Office  the  former  is  giuen  in  brackets  afie'  the  title. 

1919  Sf-ECIFICATIONS. 

151,690  C'JMMiNos.     Electromagnetic  apparatus.     (19  6  19.) 
151,696  Myers.     Electric  gramophone  drive.    (23  6  I9.j 

151.710  Lauth.     Electrically-heated  liquid-heaters.     (26  6  19.) 

151.711  Lauth.     Electrically-heated  liquid-heaters.    (26  6  19.) 

151.712  Lauth.     Electric  ovens  for  cooking  purposes.     (26  6  19.) 
151,721   B.T.-H.  Co.    (G.E.  Co.)    Electric  incandescent  lamps.    (27  6  19) 

151.729  Kelly.      Appliance  for  inserting  at  will  within  certain  electric  circuits  a  switch 
or  control  or  other  apparatus.     (30  6  19.) 

151,745  Jagoer,  Jagcer  &  Jagger.    Coupling  for  electrical  cdnduits.    (5/7/19.) 
151,748  Benjamin.     Operating  synchronous  telegraph  systems.    (7  7  19.) 
151,751  Edwards.     Electrical-ignition  systems  of  internal  combustion  etirines. 

(9,7/19.) 
151,759  Tregonino.     Electric  display  sign.     (12  7  19.) 
151,771  B.T.-H.  Co.    (G.E.  Co.)    Methods  of  and  apparatus  for  operating  upon  g!ass 

bulbs  and  other  necked  glass  vessels.     (25  7  19.) 
151,773  Harman  &  Le  Bas.     Electric  switches.    (29  7  19.) 
151,778  Automatic  Telephone   Mfg.   Co.,   Archer   &  Simisteb.     Electric  heati.ig 

apparatus.     (31/7/19.) 
151,787  Henley's  Telegraph  Works  Co.  &  Wakefield.     Removable  electric  fuse 

carriers.     (13/8/19.) 
151,802  Lely,  &  Naamlooze  Vennootschap  Philips' Gloeilampenfasriekem.   Multi- 
ple filament  electric  incandescent  lamps.     (25  8  19.) 
151,818  Anoold.     Apparatus  for  actuating  an  electric  switch  or  indicator  by  the  appl^ 

cation  of  predetermined  numbers  of  ii.npulses.    (25  9  19.) 
151,848  Lea  &  Radio  Communication  Co.     Wave-lengths  or  frequency  indicators  icr 
wireless  circuits.    (6  11/19.) 
Relates  to  wave-length  or  frequency  indicators  in  which  adjustment  of  the  wave- 
length is  effected  by  varying  the  inductance,  included  in  the  circuit  by  .means  of  a 
step  by  step  switch,  and  varying  the  capacity  of  a  continuously  variable  tuning 
condenser  for  each  value  of  the  inductance,  and  in  the  invention  the  step  by  step 
movement  is  arranged  to  bring  one  or  other  of  a  plurality  of  scales  carried  by  a  drurr. 
into  operative  relation  with  a  pointer  or  equivalent  device,  and  the  movement 
involved  in  the  adjustment  of  the  tuning  condenser  causes  the  pointer  to  traverse 
this  scale,  which  can  be  graduated  to  indicate  frequencies  or  wave-lenf  ths. 
151,873  Levin.     Electrodes  of  electrolytic  gas-generators.     (31  12  19.) 

152.045  Alexander.     (Benson  Electric  Co.)     Telemotors.     (14  19.) 

152.046  Alexander.    (Benson  Electric  Co.)    Telemotors.    (1  4  19.) 

152.047  Alexander.    (Benson  Electric  Co.)    Telemotors.    (14  19.) 

152.052  Leonard.     Electric  heating  resistance  elements.    (14  4  19.) 

152.053  Harrison.     Electric  incandescence  lamps.     (7  5  19.) 

152.062  Harris  &  Cdok.     Electric  fuses.     (4  6  19.) 

152.063  International  Electric  Co.  &  Baldock.     Electric  selective  signalling  and 
like  systems.     (4  6/19.) 

152,076  British    Electric    Plant    Co.    &    Maudling.     Dynamo-electric    machines. 

(2  7/19.) 
152,086  Murray.    Thermionic  amplifiers.    (3  7  19.) 

152.098  O'Brien.     Electric  burglar  alarm.     (4  7,19.) 

152.099  Automatic  Telephone   Mfg.   Co.   &   Flynn.     Selective  signalling  syste.T.s. 
(4,7/19.) 

152,107  Murray  &  Telephone  Mfg.  Co.     Inter-communication  telephones.    (4  7  19.) 
152,128  Evershed  &  Vignoles  &  Needham.     Electrical  transmission  systems  for  use 

in  speed  controlling,  measuring,  and  or  indicating  in  signalling  by  speed  variation 

and  for  analogous  purposes.     (10  7  19.) 
152,131  Stevens  &  (2o.  &  Stevens.     Electric-ignition  apparatus  for  intemal-combusticn 

engines.     (11/7  19.) 
152,145  Electro-Metals.  Ltd.,  &  Robertson.     Electric  furnaces.    (18/7/19.) 

1920  Specifications. 

138,101  Bosch  Akt.-Ges.  Battery  ignition  for  internal-combustion  engines.  (25/11,18.) 
138,352  Toledo  Standard  (x)MMUTATOR  Co.  O)mmutator  assembling  devices.  (3.3  17.) 
139,161   Deutsche  Gas-Luhlicht  Akt.-Ges.    Method  of  producing  tungsten  incandescen- 

lamps.     (17/2,19.) 
139,484  Benjamin  Electric  Manufacturing  Co.     Electric  switches.    (26/12/14.) 
140,062  Bosch   Akt.-Ges.    Adjustable  setting   lever   for  electric   ignition   devices. 

(11/3  19.) 
140,466  Western  Electric  Ck>.     Electric  transformers.    (15.11  17.) 
140,782  Martinetto,     Induction  lOgulators  particularly  for  varying  the  voltage  cf 

electric  transformers.     (21/2  19.) 
141,339  Metropolitan-Vickers  Electric  Co.     Protective  apparatus  for  multiphase 

alternating  current  circuits.     (4  4  19.) 
143,209  Akt.-Ges.  Brown,  Boveri,  et  Cie.     High-voltage  distributers  for  clectrica: 

ignition  apparatus.     (14/5/19.)    (Addition  to  114.825.) 

143.261  Siemens  &  Halske  Akt.-Ges.     Plate  and  film  holders  for  Rortgen-ray  and 
like  photography.     (3  7/17.) 

145,049  Bellini.    Apparatus  for  directed  wireless  telegraphy  and  telephony.    (4  11  It. 

Addition  to  22,879  14.) 
145,449  Scintilla.    Current  leading-out  device  in  magnetic  electric  igr.ition  apparatus 

for  single-cylinder  internal-combustion  engines.    (21  6  19.) 

145.730  Krupp  Akt.-Ges.    System  of  connections    or  regulating  the  strength  of  a 
current  in  the  divisions  of  a  two-part  divided  current-circuit.    (2  1;  17.) 

150,727  Western  Electric  Co.    Telephone  sysrem.s.    (10  9  19.    Addition  to  144,264.) 

151,523  Antinoro.     Safety  fuses  for  electric  circuits.     (4,2  20.) 

151,533  Igranic   Electric  Co.    (Cutler- Hammer  Mfg.  Co.)    Controllers  for  electric 

circuits.     (1  3  20.) 
151,535  Douglas.     Electric  couplings.    (2  3  20.) 
151.537  Armstrong.     Brush-holders  for  electric  dynamos  and  motors  and  other  electric 

machines. 
151,559  Long.    Automatic  telephone  station.    (27  3,20.) 

151.562  East  Anglian  Engineering  Co.  &  Waters.     Brush  gear  for  dynamo-electric 
machines.     (17  4  20.) 

151.563  Newland.    Construction  of  carbon-holder  for  arc  lamps.    (29.4;20.) 

151.564  Adams.     Trip  mechanism  for  electric-ignition  device  for  internal-combtistion 
engines.    (21  6  19.)    (Divided  application  on  15.688  19.) 

151.565  Adams.     Trip  mechanism  for  electric-ignition  devices  for  intemsi-combusticn 
engines.    (9,9  19.)    (Divided  application  on  15.688  19.) 

151.570  Natkiel.  Fkeedman  &  Potemkin.     Hair-wavers.    (19  5,20.) 

151.903  Joyce  &  Park  Royal  Engineering  Works.     Electric  fuses  oi  the  enclosed 
type.    (24  3,20.) 

151.904  Nobuhara.     Means  for  catching  and  removing  oil  from  the  bearings  of  rotary 
electric  machines.    (26,3/20.) 

151,912  CuMMiNGs.     Armature   mounting   for   electro-magnetic   apparatus.    (19,6  19. 

Divided  application  on  151,690.) 
151,876  Orville.     Electrically-controlled  combustion  system  for  igniting  and  burning 

liquid  fuels.     (6  1/20.) 
152,248  Briti-h    Thomson-Houston    Co.    (General    Electric    Co.)    Electric    heating 

units.     (8  1  20.) 
152,257  BooRNE.     Electrodes   for  electric-arc   welding   and    metal  cutting   purposes. 

(3,2  20.     Addition  to  132,354.) 

152.262  Igranic  Electric  Co.    (Cutler  Hammer  Manufacturing  Co.)    Electric-signalling 
systems.     (18.'2,20.) 
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14,775 
14.802 
14  807 


14,812 

14,815 

14,829 
14,870 
14,873 
14,899 

14.979 
14,986 
14,995 
14,998 
15,010 

15,018 


15,050 
15,075 
1 5,076 
15,083 
15,089 

15,120 
15,129 

15.137 
15,180 
15,188 
15,195 
15,196 
15,202 
15,205 
15,206 
15,210 

15,235 
15,253 
18,258 
15.274 
15,276 
15.283 


15,316 
15,317 
15,326 
15,335 
15,344 
15.346 
15.347 
15,348 
15,349 
15,350 
15,358 
15,378 

15,380 


May  31,  1920. 
Incandescent  lamps. 

Supports  for  filaments  for  thermionic 


B.T.-H.Co.    (G.E.  Co.) 
Schneider      Electric  w.iter  heaters. 

IVIORRIS-AlF.EY.    ShEARIMJ   &   MACRORIE. 

values. 

June  1,  1920. 
Campbeli  ,  Tattersall  &  Knight.    Means  for  electrically  reciprocating  hammers 

pistons,  plungeis,  &c. 
Automatic  Telephone  Mfg.  Co.      Arrangement  for  automatically  indicating 

train  arrivals,  &c. 
Crabtree.     Plug  and  socket  switches. 
Marr.    Combined  electric  switch  and  plug  couoling. 
Remy  Electric  Co.     Switches.    (11/6/19,  U.S.) 
DoDGSON.     Relay  contact. 

June  2,  1920. 
B.T.-H.Co.    (G.E.  Co.)     Protective  systems. 
Sterling  Telephone  H  Electric  Co.     Mine  signalling  systems. 
Western  Electric  Co.     Electric  signaling  systems.    (20/9/18,  U.S.) 
Morgan  Crucible  Co.  &  Payne.     Electrically-heated  tubes,  mufRes,  &c. 
Siemens     Schuckertwerke.    Apparatus     for     cooling     electrodes.    (4/6/18, 

Germany.) 
Drysdale.    (Crickmay.)     Electric  lamps. 

June  3,  1920. 
Fuller.     Galvanic  batteries. 

Creed  ■?:  Co.  &  Lenaghen.     Electro-magnetic  relays. 
Creed  &  Co.  &  Lenaghen.    Telephone  systems. 
Siemens  &  Baker.     Impulse  transmitters  for  telephone  systems,  &c. 
Western  ElectricCJo.     Protective  mountings  for  electrical  apparatu"?.  (24/11/17, 

U.S) 
GuiNET.     Electrodes  for  vacuum  tubes,  &c.     (26/12/18,  France.) 
Goote.     Incandescent  lamps. 

June  4,  1920. 
T..YI.OR.     Electric  power  transmission  systems. 
Siemens  &  Ferreira.     Electric  indicator  or  annunciator. 
Holslag.     Arc  welding,  &c. 

Radio  Communication  Co.  &  Lea.     Modulated  wireless,  &c.,  sign^.lling  systems. 
Edwards.     Electric  foot  and  food  heater  and  vaporiser. 

Reactance  or  choke  coils. 
Oldham.     Galvanic  batteries. 
Oldham.     Portable  electric  lamps,  &c. 
Western  Electric  Co.    Telephone  exchange  systems.    (23/8/19,  U.S.) 

June  5.  1920. 

Spark.     Switches. 

British  Insulated  &Helsby  Cables,  Ltd.,  &  Hon  nor.     Fuse  carriers,  &c. 

Western  Electric  Co.    Telephone  systems.     (24/1/19,  U.S.) 

NoTTAGS.     Land  line  and  wireless  telephony. 

B.T.-H.Co.     (G.E.  Co.)     Filaments,  &c. 

Chamberlain  &  Hookham  &  James.    Alternating  current  measuring  instru- 
ments. 

June  7.  1920. 

Western  Electric  Cc      Electric  signalling  systems. 

Ledwinka.     Elect! ode  locking  device  for  weldirig  machines.     (19/5/19,  U.S.) 

Messinger  h  Pap.     Switch. 

Metrofclitan-Vic-:ers  Electrical  Co.    Cartridge  type  fuses.     (SI7I\9,  U.S./ 

B.T.-H.Co.     Generation  ot  alternating  current.     (29/10/13,  U.S.) 

B.  T.-H.  Co.  &  Young.     Meters. 

B.  r.-H.  Co.     (G.  E.  Co.)     Electric  lamps. 

Silica  Syndicate  %  Reynolds.     Mercury  vapour  Ismrs.  &c. 

Ui'iTED  Al   ALi  Co.  &  Pritchard.     Graphite  electrodes. 

Cotto'-'  &  Russell.     Piezo  electric  device. 

Smit-'.    Arc  lamps. 

EvERS'-ED  &  VlG":oiE5  &  Mo^Rr.     Transmissicn  of  messages,  .'.c.,  by  electrical 
means. 

Gi' ':■"•.    Tubular  electric  condenser.    (16/6'19.  Switzerland.) 


June  ^:.  1920. 
15,399  Taylor.     Electric  power  transmission  system.^;. 
15,441  Kilburn.    (Norske    Aktiesdskeb   for    Elekrokemisk    Industrie,    &c.)     Electric 

furnaces. 
15,449  Walker.     Electric  signalling  apparatus. 
15,451   Barker.     Detecting  magnetisation  oi  watches,  &c. 
15,453  Schattner.     Current  limiter. 

15,468  Siemens- Schuckertwerke.     Multi-phase  machines.     (14/12/17,  Germany.) 
15,498  MoNNOT.     Battery  plates. 
15,517  Rawlings  &  Ward.    Apparatus  for  transm.ission  o!  angular  indications. 

June  9.  1920. 
15.544  Clipstonr.     Electric  curtain  controlling  mechanism. 
15,570  Horne.     Electro-magnetic  drill  stand. 
15,572  Blansy  &  Williams.     Overhead  trollies  for  tram-cars,  &c. 
15,576  Bray,  Markham  h  Reiss.     Push-button  switches. 
15,587  Soc.   Anon,   des    Etablisse.mentr   L.    Bleriot.     Electiic   heating  apparatu;-. 

(S/2/19,  France.! 
15,593  Lawson  &  Warren.     Electro-deposition  oi  metals. 
15.596  Prentics.     Combined  electrical  conductors  and  casing. 
15,602  B.  T.-H.  Co.     Electric  lamps. 

15.631  E  ■'isoN  Swan  Elfctric  Co.  &  Cofelin.     Electric  measuring  instruments. 

15.632  Edison  Swan  Electric  Co.  &  Coui.i  ing.    Wiieless  telegraph  valves. 
15,655  Forbes.     Electro-magnetic  clutches,  &c. 

15,659  Hackett.    Telephone  apparatus. 

June  10,  192t). 
15,673  Bimm.     Portable  electric  dust  exhauster.     (17/1 '14,  France.) 
15,679  Walker.     Step-by-step  motors. 
15.687  O'JARmbv.     Electrical  contacts  for  (use-boards.  &c. 
15,692  Walker.     Eiectro-magnetic  mechanism. 
15,700  Metoali-e.     Switches. 

15,704  Coventry  Movement  Co.  &  Bolton.     Switches. 
15,717  Radio  Communication  Cc    Vacuum  tubes,  &c. 

15.726  Edison  Swan  Electric  Co.  &  Wriohton.     Electrical  indicators. 

15.727  Western  Electric  Co.    Telephone  transmitter.    (22  6/ 14,  Norway.) 
15,731  Hastings.    Telephonic  call  systems. 

15,734  Fryer      Electrically  operated  implemen;  for  cutting  crops. 

15.746  Metallbank  u.  Metallurgische  Ges.  &  Lilienfeli'      Electrical  precipitation 

of  solid  materials  from  gases.     (6/3'l6,  Germany.) 
15,792  White.     (U.S.  Light  4  Heat  Corpn.)     Systems  of  electiical  distribution. 

June  11.  1920. 
15.814  Bui.LEN  h  Jbnkinson.     Switch. 
15.850  Stone.     Electric  wiring. 
15,857  Western  Electric  Co.     Telephone  systems. 

15.861  PECHKRAN7.     Metallic  diaphragms  of  electrolytic  cells.     (12/6/19.  Switzerland.) 

15.862  Breisig.    Conversion  of  continuous  into  alternating  current. 

15,872  SiEMBNs-ScHUCKERWBRKB.     Hlgh-voltagc  electrical  installations.     '13/7/19  Gfi- 

many.) 
15,888  FiNiAY.     Prevention  of  actuation  of  switches,  &c. 
15,902  ZoRzi.     Protection  of  three  phise  citcuits. 
15,905  Denton.     Insulating  bushings. 

June  12,  1920. 
15,909  Duval.    Transformers. 

15,912  George.     Aligning  trolley  wheels  with  overhead  transmission  wires. 
15,924  Jun.-.nek.     Primary  galvanic  batteries  and  electrodes. 


Companies'    Reports,    &c. 

The  directors  ot  ]\Drelee.s.  Bickerto>;  &  D.\y,  Ltd.,  announce  tha'' 
there  will  be  no  interim  dividend  on  the  ordinar\'  shares,  but  the  pre- 
ference dividend  will  be  paid. 

The  Electric  Constructiox  Company,  Ltd.,  has  declared  interim 
dividends  in  respect  of  year  ending  31st  March,  1921,  at  rate  of  7  per 
cent,  per  annum  on  tlie  preference  shares,  and  at  rate  of  6  per  cent,  per 
annum  on  ordinary'  shares,  both  payable  7th  December. 

The  gross  receipts  of  the  Manaos  Trasiways  &  Light  Company", 
Ltd.,  for  the  year  ended  April  30  were  £121,236,  compared  with  £111,276 
in  1919,  and  operating  expenses  were  £88,716,  against  £83,921,  leaving 
a  net  operating  revenue  of  £32,519,  against  £27,355.  After  deducting 
debenture  interest  and  sinking  fund,  interest  on  loans,  loss  on  exchange, 
London  expenses,  &c.,  the  balance  is  £1 1,694,  which,  with  balance  brought 
forward  (£12,414)  makes  a  total  of  £24,108.  Amount  appUed  towards 
writing  off  expenses  of  issue  of  debentures  is  £8,484,  and  transfer  to 
renewals  reserve  £5,000,  leaving  to  be  carried  fonvard  £10,624. 

The  four-and-a-half  per  cent,  debenture  stock  (£450,000)  of  the 
Brisbane  Electric  Tramways  Investment  Company*,  Ltd.,  falls 
due  on  Jan.  1,  but  owing  to  existing  circumstances  the  company  has 
asked  the  stockholders  to  sanction  the  postponement  of  the  date  of  pay- 
ment for  three  years.  The  Queensland  Government  has  power  to 
take  over  the  tramways  at  any  time  after  Sept.  20,  1920,  but  this  power 
has  not  yet  been  exercised.  The  rate  of  interest  is  to  be  raised  from  4i^ 
per  cent,  to  8  per  cent.,  and  in  the  event  of  redemption  in  less  than  three 
years  a  premium  of  2  per  cent,  will  be  paid. 

For  the  year  ended  June  30  the  profit  of  the  Cape  Electric 
Tramway's,  Ltd.,  was  £77,280,  and  after  providing  for  debenture 
interest,  redemption  of  debentures,  and  taking  into  account  the  balance 
from  last  year,  the  net  balance  is  £47,703.  From  this  amount  the  reserve 
fund  has  been  credited  with  £12,000,  leaving  £35,703.  The  directors 
recommend  jtayment  of  a  dividend  of  5  per  cent,  on  the  ordinary  share 
capital,  leaving  £11,142  to  be  carried  forward.  During  the  year  the 
tramways  carried  25,921,629  j^assengers,  giving  a  return  of  £325,085 
against '27,993,276  passengers,  and  £301,792  in  1918-19.  The  cost  of 
operation  is  again  much  higher,  owing  to  the  greater  cost  of  all  supplies 
and  to  the  further  increases  in  wages.  The  rolling  stock  in  Cape  Town 
has  been  increased  by  12  new  cars.  The  Municipalitj'  had  the  power 
of  expropriation  of  certain  portions  of  the  system  during  the  year,  but 
this  right  has  not  been  exercised.  The  ilunicipality  has,  however, 
appioached  the  Company  with  a  view  to  purchasing  the  whole  of  the 
CajJe  Town  system,  but  no  satisfactory  arrangement  has  materialised. 

In  the  course  of  his  address  to  the  shareholders  of  the  Submersible 
Motors,  Ltd.,  at  the  adjourned  meeting  on  Tlnu-sday  last,  the  chairman 
(Mr.  B.  T.  Rumble)  stated  tliat  by  the  agreement  of  May  17,  1918, 
the  sum  of  £63,000  was  distributable  to  the  shareholders  out  of  reserves 
and  undistributed  profits.  The  accounts  for  the  period  ended  March  31, 
1918,  were  not  made  up,  owing  to  the  difficulty  cf  settUng  Admiralty 
contracts,  &c.  The  liabihty  for  munitions  levj-  and  excess  profits  duty 
for  the  year  ended  March  31,  1917,  amounted  to  £22,722,  thus  reducing 
the  distributable  profits  to  about  £6,000  less  than  had  been  distributed 
in  accordance  with  the  agreement.  The  present  position  of  the  comimny 
had  been  afl^ected  by  the  disastrous  fire  which  occurred  in  November 
last  year.  All  the  shops  and  plant  which  were  not  destroved  were 
utilised  to  the  full,  in  order  to  cany  out  work  in  hand.  The  fire  claim 
had  been  settled  and  the  re-eiection  of  the  main  machine  shop  was 
well  forward. 

The  report  and  accounts  were  adopted  ;  the  dividend  paid  on  the 
preferr'^d  ordinary  shares  for  the  year  ended  March  31,  1918.  was  con- 
firmed, and  the  proposed  final  dividend  upon  the  preferred  o^dina^^- 
shares  of  5  i)er  cent,  for  the  year  ended  March  31,  1919  (making  10  jht 
cent,  for  the  year)  and  the  di\adend  on  the  same  shaivs  at  the  rate  of 
10  per  cent,  per  annum  for  the  nine  months  ended  Dec.  31,  1919,  were 
also  confirmed. 

A  meeting  of  shareholders  of  the  International  Light  &  Powbb 
Company.  Ltd.,  was  held  recently  to  consider  the  report  and  accounts 
to  be  submitted  to  the  annual  general  meeting  to  be  held  in  Canada  on 
the  13th  prox.  Mr.  FoUett  Holt,  who  presided,  referred  to  the  company's 
South  American  properties,  and  stated  that  the  Venezuela  subsidiary  had 
yielded  rt^sults  in  excess  even  of  the  favourable  expectations  expressed 
at  the  last  meeting.  Unless  political  events  upset  their  calculations, 
the  outlook  for  1921  was  equally  favourable.  Referring  to  the  changes 
that  had  taken  place  in  the  internal  affairs  of  Mexico,  he  said  that  both 
municipal  and  State  administration  were  suffering  from  a  financial 
crisis,  entailing  serious  hardsliip  to  the  electric  company.  In  regard  to 
the  comi)fvny's  deposits  with  the  "  Reguladora."  a  State  Government 
institution,  "their  claim  amounti^d  to  S15().0<H1  United  States  gold.  The 
municipalitv  of  ISIerida  had  fallen  behind  in  the  payment  for  public 
lighting,  and  strenuous  efforts  were  Ix'ing  made  to  settle  arrears,  which 
amounted  to  more  than  82OO,0iW  (Mexican).  Rayment  of  accounts  for 
recent  months,  on  the  basis  of  a  restricted  street  lighting  service,  had 
been  resumed,  but  the  cash  position  of  tiu^  Mexican  subsidiary,  and 
consequently  of  the  parent  company,  iiad  b«^en  seriously  hampered  by 
these  two  large  items  of  uiut)llected  debts.  In  Parana  labour  troubles 
had  been  experienced,  ivsidting  in  a  strike,  which  afforded  an  Oppor- 
tunity to  eliminate  a  number  of  undesirable  agitators.  The  accounts 
showed  an  increase  of  gross  income  of  15  ]>er  cent,  over  last  year's  figure, 
and  they  weiv  able  to  increase  the  carry  forward  from  less  than  £14,000 
to  nearly  £18.000.  notwithstanding  tlie  exceptional  charge  to  the  profit 
and  loss  account   for  accrued  inteivst   on   a   prc>-war  debt. 
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dividends  liad  been  paid  regularly,  and  were  it  not  for  the  considerable 
sums  tied  up  in  Merida  the  easli  position  of  tlu;  eomj)any  would  be  very 
comfortable. 

Sir  Frank  A.  Swettenham,  G.C.M.G.,  who  presided  over  the  annual 
mectinp  of  the  SiNaAi'ORK  Eltxtric  Tramways,  Ltd.,  last  week, 
stated  thai  tlierc  was  a  loss  on  the  past  year's  working  of  £6,537,  which, 
togctlier  with  £5,40f>,  the  deficit  balance  from  1918,  make  a  total  debit 
of  £11,94:{.  The  traffic  receipts  were  better  by  £14,091,  owing  to  the 
longer  distances  travelled  by  passengers  and  the  increased  fares  which 
took  effect  in  October,  1919.  The  decrease  in  mileage  run  was  chiefly 
due  to  the  lack  of  certain  materials  of  which  it  was  impossible  to  obtain 
early  delivery.  Power  exi)cnscs  increased  t)y  £4,988,  mainly  due  to 
the  price  of  coal;  tiiiflic  c\])cnses  showed  a  small  increase,  and  the 
maintenance  and  rej)aii-s  an  increase  of  £0,1576,  due  to  the  condition  of 
the  track  and  the  consequent  heavy  wear  and  tear  on  the  car  bodies, 
trucks  and  electrical  equipment.  After  exhaustive  inquiries  for  tenders 
for  new  rails,  they  were  unable  to  obtain  any  quotations  either  in 
England  or  in  Belgium,  and,  consequently,  they  were  obliged  to  place 
orders  in  the  United  States.  The  sales  of  energy  for  lighting  and 
power  to  the  municipality  and  the  Government  showed  a  small  increase, 
but,  as  the  Municipal  Commissioners  still  refused  to  modify  the  terms  of 
the  contract,  and  to  pay  a  fair  price  for  current,  the  working  account 
for  the  supply  to  the  Municipal  Commissioners  showed  a  loss  of 
£9,333  14s.  7d.  Referring  to  the  condition  of  the  track,  the  Chairman 
.said  that  during  the  last  two  years  they  had  failed  to  obtain  in  England 
rails  at  any  price,  and  when  they  succeeded  in  getting  them  from 
America,  industrial  troubles  delayed  the  shipment  for  months.  Five 
hundred  tons  of  rails  and  fittings  were  now  on  the  spot  and  they  had 
started  re-laying  the  most  imjjortant  revenue-earning  section.  Another 
.')()()  tons  would  follow  in  a  few  months.  With  the  re-lajdng  of  the 
track  the  cost  of  upkeep  would  be  reduced. 


Notice   to   Readers   Abroad. 


The  following  agents  are  authorised  to  receive  subscriptions  for  this 
Journal  from  readers  desirous  of  having  it  delivered  to  them  regularly, 
and  all  orders  should  be  accompanied  by  remittances  at  the  following 
rates  : — 

6  Months,  27s.     12  Months,  54s. 

AiTSTRALiA. — Gordon  &  Gotch,  Ltd.  :  Adelaide,  Brisbane,  Melbourne, 
Perth,  Sydney  ;  G.  Jervis  Manton,  430,  Little  Collins-street  Melbourne  ; 
The  Commonwealth  Magazine  Agency,  317,  Collins-street,  Melbourne  ; 
The  Tait  Book  Company,  90,  William -street,  Melbourne. 

Argentine  Republic. — Agence  Generalc  de  Librairie,  1571,  Calle 
Rivadavia,  Buenos  Aires. 

Belgium.— Agence  Dechenne,  20,  rue  du  Persil,  Brussels ;  British 
Chamber  of  Commerce  in  Belgium  (Inc.),  2,  rae  de  la  Bourse,  Brussels  ; 
W.  H.  Smith  &  Son,  78/80,  rue  du  March6-aux-Herbes,  Brussels. 

Canary  Islands. — Pedro  Toron  Garcia,  Buenos  Aires,  9,  Las  Palmas. 

Cuba. — Universal  Trading  Company,  Habana. 

Cyprus. — George  Sons  &  Company,  P.O.  Box  No.  6,  Nicosia. 

Denmark. — B.  T.'s  Boghandel,  Raadhuspladsen  55,  Copenhagen. 

Egypt.— Agence  Generale  Egyptienne  de  Librairie,  42,  Place  de 
rOpera,  Cairo. 

Federated  Malay  States. — L.  H.  Hoh  &  Company,  Kuala  Lumpur, 
Selangor. 

France. — Messageries  Hachette,  111,  rue  Reaumur,  Paris;  Bren- 
tano's,  37,  Avenue  de  I'Opera,  Paris ;  W.  H.  Smith  &  Son,  248,  rue  de 
Rivoli,  Paris. 

Germany. — Tcchnische  Verlagsanstalt  G.M.B.H.,  Leipzigerstrasse, 
101-2,  Berlin,  W. 8. 

Holland.— Firma  voorheen  H.  W.  Dusault,  25a,  Botersloot,  Rot- 
terdam ;  Jacs  G-  Robbers,  Singel  151-153,  Amsterdam;  Templeton 
&  Company,  Ltd.,  55,  Heerengracht,  Amsterdam. 

Italy. — Messaggerie  Italianc  di  Gioniali,  16,  via  Milazzo,  Bologna. 

Japan. — Maruzen  Comi)any.  Ltd.,  11/16,  Nohinbashi  Tori-Sanchome, 
Tokyo  ;   T.  Minami  &  Sons,  19,  Sakurada-Kubocho,  Shiba,  Tokyo. 

New  Zealand.— Richard  Hill,  Matlock  House,  Bevonport,  Auckland ; 
Gordon  &  Gotch,  Ltd.,  Christchurch,  Dunedin,  Wellington  and  Auckland. 

Norway. — Narvessens  Kioskkompani,  Stortingstagaten  2,  Cliris- 
tiania. 

Paraguay.— Federico  G.  Plate,  386,  Calle  Balma,  Asuncion. 

Spain. — Sociedad  General  Espanola  de  Libreria,  21  Calle  de  Ferraz, 
Madrid  ;  E.  Bendir,  Rambla  de  Estudios,  6  Barcelona ;  Nuevas  In- 
dustrias  Reunidas  Company,  Ltd..  Policarpo  Sanz,  56-1  izq,  Vigo; 
J.  Iguaz  Aguerri,  28  Gran  Via,  Bilbao;  La  Librairie  Frangaise,  8/lo[ 
Rambla  del  Centro,  Barcelona. 

Sweden.— Svenska  Pressbvran,  Drottninggatan,  30,  Stockholm ; 
Alfred  Palson,  Malmgatan  16,  Malmo;  Allniatina  Tidningskontoret 
Akticbolag  Gustaf  Adolfs,  Torq:  Stockholm. 

Switzerland.— Agence  Navillc,  5/7,  rue  L6vrier,  Geneva;  A.  G. 
Azed  S.A.,  62  rue  de  Domach,  Basle;  F.  Zahn,  11  Maulbeerstrasse, 
Berne. 

U.  S.  America.— The  Moore-Cottrell  Subscription  Agencies,  North 
Cohocton,  New  York;  St.  Paul  Book  &  Stationerv  Company.  55/9, 
East  Sixth-street,  St.  Paul,  Minn.  ;  F.  W.  Faxon  Companv,  83,  Francis- 
street,  Boston  17,  Mass.  ;  The  Franklin  Square  Agencv,  Frknk  in-square, 
New  York  ;  Crowley,  P.O.  Station  T,  New  York  City';  The  J.  V.  O'Hare 
Subscnption  Agency,  224  R-street  Northeast,  Washington,  D.C. 


NcM^  Companies. 

DUNGARVaN  electric  light  &  POWER  CJMPANV.  LTD.  (.a0.j9.)— 
Reg.  in  Dublin  Oct.  IS,  ca|)ital  £H,(»)()  in  £1  ',hare8.  Objects  aa  title. 
First  directors,  T.  i'ower,  T.  Foley,  M.  Barry.  .M.  Clancy,  D.  Crotty, 
J.  Dunn  and  P.  J.  Moloney.  SecreUrj-,  E.  A.  Ryan.  Re^.  office. 
Castle-street,  Dungarvan. 

ETON  &  COMPANY.  LTD.  ( 171,435).— Private  company.  Reg. 
Nov.  16,  capital  £3,'X)0  in  £1  shares,  to  take  over  thf  intert-st  and  good- 
will of  H.  Devcrciix  and  R.  Benn  in  the  bu-siness  of  automobile  and 
electncal  engineers,  &c.,  <arried  on  by  them  aa  ''  Eton  &  Company." 
Secretary:    L.  Ashby.     Reg.  office  :   260-266,  High-roa<l,  Balham,  S.W. 

EVANS  ELECTRICAL  LTO.  (171,083.)— Private  <ompany,  reg. 
Oct.  28,  capital  £.'),()(X)  in  £1  shares,  to  carrj-  on  the  hu-t'ini-^H  oi  elec- 
tricians, electrical  engineers  and  manufacturers,  &c.,  and  to  adopt  an 
agreement  with  E.  J.  Walker.  First  directors  are  Ei  J.  Walker  and 
S.  L.  Durell  (managing).  Reg.  office,  10,  Bu.sh-Iane,  Cannon-street. 
E.C.  4. 

FAIRLE8S  ELECTRIC  WELDINGS,  LTD.    •  171,010;.— Private  '  ompany 
Registered   Oct.   i'."(.     Caiiital  £IO,OfKJ  in  £1  .shares.     To  carry  on  the 
business    of    electric,    oxy^'cn    and    acetylene    welders,    shij>    repairers, 
mechanical    and   electrical   engineers,    &c.     First    flirectors   are :     G.   P. 
Fairless  and  C.  Henson,  of  Stockton-on-Tees,  engineers. 

FRYER  &  HARTLEY.  LTD.  (170,681.)— Private  company,  reg.  Oct.  7. 
capital  £8,000  in  £1  sliares.  to  acquire  the  busine**  carried  on  W  T. 
Fryer  and  T.  Hartley  as  "  Frjer  &  Hartley,"  and  to  carry  on  the  busi- 
ness of  electricians,  mechanical  engineers  and  manufacturers,  ic.  Fiist 
directors  arc  T.  Fryer,  T.  Hartley,  P.  Ogden  and  L.  Wolstenholme. 
Secretary,  P.  Ogden.     Regd.  office.  Slack-street,  Rochdale. 

GENERAL  ELECTRICAL  CONSTRUCTION  AND  MAINTENAECE,  LTD. 
(170,915). — Private  company.  Reg.  October  19.  Capital  £l,(.<f)0  in  £1 
shares.  Tocarr^  on  tie  business  ol  electricians,  electrical  and  mechanical 
engineers  and  contractors,  manufacturers,  exporters  and  importers  of 
cables,  wires,  dynamos,  &c.  First  directors  are  :  P.  0.  Knowlee,  jonr., 
and  A.  D.  Clarke.  Rr-gistered  Office:  17.  Imperial  Buildings,  Ladgate 
circus,  London,  E.C.4. 

T.  J.  GRAINGER  &  COMPANV,  LTD.  (171,501).— Private  company, 
Reg.  Nov.  18,  capital  £.1.000  in  £1  shares,  to  take  over  the  bosintrds  of  a 
dealer  in  electrical  goods  and  colliery  and  engineering  tools  and  appli- 
ances, carried  on  by  T.  J.  Grainger.  First  directors  are  T.  J.  Grainger 
(permanent)  and  C.  Meakin.  Reg.  office :  31,  TheSide,  Newcastle-on-TjTie. 

GRINDLAY.  ROSS  &  COMPANY.  LTD.  (11,457.)— Private  company 
reg.  in  Edinburgh  Oct.  18,  capital  £10,000  in  £1  shares,  to  carry  on  th^ 
business  of  electrical  engineers  and  contractors,  manufacturers  of  and 
dealers  in  electric,  magnetic  and  other  apparatu.  First  directors  are 
J.  S.  Paul,  J.  Marr,  J.  Grindlay  and  J.  P.  Grindlay.  Reg.  office,  141, 
Reid-street,  Bridgeton,  Glasgow. 

F.  JINKS,  LTD.  (171,392).— Private  company.  Reg.  Nov.  13, 
capital  £2,000  in  £1  shares,  to  take  over  the  business  of  a  wholesale 
electrical  factor  carried  on  by  F.  Jinks,  at  10,  North  John-street,  Liver- 
pool.    The  permanent  governing  directors  are  F.  Jinks  and  *^.  0.  Henry. 

MARLEY  TRADING  COMPANY,  LTD.  (171,358).— Private  company. 
Reg.  Nov.  11.  Capital  £1,000  in  £1  shares.  To  carry  on  the  business 
of  manufacturers  of  and  dealers  in  motor  or  other  direction  signals. 
motor  signal  machines,  electrical  and  mechanical  engineers,  &c.  Reg. 
office  :    32,  Fenchurch-street.  E.C. 

MILLO  COMPANY,  LTD.  (170,411). — Private  company.  Reg.  Sept.  2-4- 
Capital  £500  in  £1  share  To  carrj-  on  the  business  of  electrician?' 
mechanical  engineers,  suppliers  of  electricity,  &c.  Permanent  govern- 
ing directors  are  :  C.  Milton  (managing),  and  F.  Law.  Reg.  office : 
78.  Deansgate  Arcade,  Manchester. 

NATURAFONES.  LTD.  (171,039.) — Private  company,  reg.  Oct.  26. 
capital  £1,500  in  £1  shares,  to  carry  on  the  business  of  manufacturvrs  of 
and  dealei-s  in  electrical,  mechanical,  acoustical  and  philosophical 
appliances  and  apparatus,  novelties,  toys,  ironmongery,  &c.  First 
directors  are  A.  H.  Rutlidge  and  F.  Goddanl  (managing).  Reg.  office, 
146-8,  Borough  High-stn>et,  S.E. 

J.  B,  WaLSH  &  COMPANY.  LTD.  (171. ,396). —Private  compan}*. 
Reg.  Nov.  13,  capital  £l0.tK)0  in  £1  shares,  to  take  over  the  business  of 
belting  merchants,  general  mill  furnishers,  wholesale  electrical  factors 
and  dealers  in  lubricants,  &c.,  carried  on  by  J.  W.  Walsh  and  L.  Brad- 
bury. First  directors  aiv  J.  B.  Walsh,  L.  Bnulbury  and  (secretAry) 
J.  H.  Jones.     Reg.  office  :    34.  Pall  Mall,  Manchester. 

WEBIRKOATE,  LTD.  ^  171,475).— Private  company.  Reg.  Nov.  17. 
capital  £7.(XM>  in  £1  sliaivs,  to  carry  on  the  business  of  mechanical  and 
general  engineers,  elect rii'ians.  &c.  Life  directors  are  J.  B.  Webb  and 
S.  Burkinshaw.     Reg.  otKoe  :    111,  Kiugsland-tvad,  E.  2. 

WESTINGHODSE  BRAKE  SUBSIDIARIES.  LTD.  '  171  ,t>46K— Revristered 
Oct.  26.  Capital  £40.0(H>  in  £1  shanks.  To  acquire  certain  assets 
belonging  to  the  \\'estiiighousc  Hnvke  Co.,  Ltd.,  to  carry  on  the  business 
of  nuinufactuivi-s  of  railway  brakes  and  rolUng  stock  for  railways,  and 
appliances  for  lighting  railway  and  other  carriages.  &c.  The  first 
directors  are  :  J.  W.  Cloud,  Lonl  Soutliborough.  Lt.-Col.  M.  Craddock, 
and  J.  H.  Luke. 

YUKON  ENGINEERING  COMPANY.  LTD.  (171.326).— Private  company. 
Reg.  Nov.  9.  Capital  £2.000  in  £1  shares.  To  carry  on  the  business 
of  mechanical  and  electrical  engineers,  ironfounders  and  manufacturers 
of  engines.  a>jricultural  implements,  motor  cars,  &c.  First  directors  are  : 
J.  G.  Bower  and  M.  E.  M.  Vint.  Secretary  :  A.  M.  Jackson.  Reg. 
office  :  9,  Lower  Regent-street,  S.  W.  1. 
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Ucnn  Brothers  Journals. 

Some  Features  of  the  Current  Issues. 
"  Aeronautics."—"  Egypt  as  an  Air  Centre  "  ;     "  The   Problem  of 
the   Helicopter,"    by  M.    Damblanc  ;     and   "  Commercial  Aviation  in 

Gennany."  .      .        .      ^,      t-.        ..         n^     i    <' 

"  The  Cabinet  Maker."—"  Organisation  in  the  Furniture  Trade 
'■  :\Iodern    Swedish   Furniture  "  ;     and    "  A   New    London    Furnishing 
Enterprise."  >.t       i 

•■  The  Chemical  Age." — Special  scientific -instrument  dumber. 
"Farm  and  Home." — "Farming  Affairs  at  Westminster";    "The 
Cottager's  Ideal  Pig  "  ;    and  "  The  Cost  of  Mill  Production." 

-     ■    ~  " — ."  Reform    of    Covent    Garden    Market "  ; 

Production  "  ;      and     "  The     Chrysanthemum 


The     Fruit-Grower 
"  Discouraging     Food 
Eelworm." 

The    Gas    World." 


J.110  vj-o..,  ,,^..^.  "The  Manufacture  of  Neutral  Sulphate  of 
Ammonia,"  by  S.  V.  Evans  ;  "  The  Tests  of  Gas  for  Calorific  Power  "  ; 
and  "  Discussion  on  Modem  Conditions  of  Labour." 

"  Gardening  Illustrated."—"  The  Potato  Crop  "  ;  "  Chrysanthemum 
Blanche  du  Poitou  (illustrated) ;  "  Apple  Annie  Elizabeth  "  (illustrated) ; 
and  "  Cropping  the  Allotment." 

"  Hardware  Trade  Journal."—"  Electric  Lighting  of  Shop  Windows. 
V."  ;     "  Hardware   Business  with   New   Zealand  "  ;     and   "  Cutting 

Toois."  ,    „     n     •      »  ,•    ,,  U 

"  Ways  and  Means." — "  Prospects  of  British  Trade  in  Australia,  by 
S.  W.  B.  McGregor ;  "  An  Exhibition  with  a  Difference,"  by  Hamilton 
Fyfe  ;   and  "  The  Business  Side  of  Parliament." 


Forty   Years  A^o. 

(The  Electrician,  November  27,  1880.) 

Glasgow. — Mr.  Swan  is  to  describe  and  exhibit  his  lamp  to  the 
members  of  the  Philosophical  Society  of  Glasgow  during  this  winter 

session.  o,       ,    t^       • 

Mr.  Edison's  Lamp. — The  Patent  Museum,  South  Kensington,  now 
contains  Mr.  Edison's  "  original  lamp,"  accompanied  by  a  certificate 
stating  that  it  burnt  for  1,390  hours. 

Edisonia.— The  stockholders  of  the  Edison  Electric  Light  Company 
received  a  circular  the  other  day  assessing  them  60  dollars  a  share,  to 
meet  the  expense  of  recent  experiments. — Operator. 

The  Electric  Railway. — This  new  wonder  of  the  age,  says  the 
Standard,  will  be  first  seen  in  Berlin.  Messrs.  Siemens  have  obtained 
a  concession  for  a  suburban  line  from  Lichterfeld  to  Teltow. 

Cyprus. The    report    of    "Her    Majesty's    High    Commissioner" 

states  that,  "  contrary  to  my  expectations,  the  latter  (the  telegraph)  is 
being  used  by  the  public  far  more  than  I  thought  it  would." 

Induction  and  the  Telephone. — According  to  the  ^  Daily 
News  a  highly  important  discovery  has  been  made  by  a  firm  in 
Neuchatel.  They  have  devised  a  means  of  completely  j)reventing  the 
induction  of  the  electric  current  from  one  wire  to  contiguous  wires. 
This  invention  will  greatly  promote  the  efficiency  of  the  telephone  and 
extend  its  use.  


Prices  of  Metals,  Chemicals,  &c. 


Tuesday,  Nov.  '2'^ 


Copper — 

Best  selected per  ton 

Electro  Wirebars...  ,, 

H.C.  wire  baeifl per  lb. 

Sheet ,, 

Photphorhronze  W  ire  (Telephone) — 
Phosphor-bronze 

wire,  basis  „ 

Brass  60/40— 

Rod,  basis     „ 

Sheet,  basis  „ 

Wire,  basis    „ 

Pig  Iron — 

Cleveland  Warrants  per  ton 
Galvanised      steel 

wire,  basis  8  SWQ  •• 

Lead  Pig — 

English  » 

Foreig'd  or  Colonial  „ 

Tin— lagot  ,, 

Wire, basis     porlb. 


Price 

Ino. 

Deo. 

£89     <i     0 

— • 

£7     0     0 

192     0     0 

— 

£6     0     0 

IB.    1  ;'„d. 

— 

Ud. 

is.     3id. 

— 

Ad. 

i8.  ~=;d. 

Os.  9vd. 
Is.  'S\\. 
l8.  2;d. 

£11    17     6 

£46     0     0 


f„d. 

id. 
id. 

U. 


£32     0     0 

— 

£4     0 

(1 

£30    1.*)     0 

— 

£3    1.-. 

0 

23 1    1  '     0 

— 

£.5    15 

0 

0     3     OJ 

— 

Id. 

Salnmmoninc. — Per  cwt.  1 10s. -105a. 
SnJpAur  (Flowers).— Ton  £17  159. 
„       (Roll  Brimstone). — Per  ton 
£17  53. 
Smiphuric     Acid    (Pyrites,  168*)  — 
Per  ton.  £9  ITs.  6d. 

Rubber. Para  fine.  Is.  4|d.;  plantation  1st  latex.  Is.  1  Jd.  to  Is.  l.Ul  lb. 

The  metal  prices  arc  supplied  by  15r-ti,-h  Insulated  &  Helsby  Cables 
Ltd. 


Copper  Sulphate.— Ver  ton  £4". 
Boric     Acid   (Crystals)  — Per     tot 

£74. 
SodiumBichromate.—  PeT  lb.  Is. 
Sodium  Chlorate — Per  lb.  5Jd. 


Arrangements  for  the  Week. 

FRIDAY,  Novembep  26th  (to  day). 

Institution  of  Electrical  Engineers.— Students'  Sectiox. 
6.30  p.m.     At  City  and  Guilds  Technical  College,  Leonard-street, 
London,  E.C.     Paper  on  "  Electricity  and  the  Paper  Making 
Industry,"  by  Mr.  A.  J.  C.  Watts. 

Physical  Society  and  the  Optical  Society. 
7  p.m.     At  the   Imperial  College  of  Science,   South   Kensington, 
London,  S.W.     Joint  Discussion  on  "  The  flaking  of  Reflecting 
Surfaces."   Papers   presented    by  Messrs.  H.  N.  Irving,  J.  W. 
French,   F.   Ellerman,   J.    Rheinberg,   R.   S.    Whipple,   C.    W 
Davidson,  J.  W.  T.  Walsh,  W.  G.  Collins,  R.  W.  Cheshire  and 
Prof.  Fery.     Demonstrations   will   be   given    by   Messrs.  H.  A. 
Hughes  and  F.   Simeon. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,   Westgate- 
road,    Newcastle-on-Tyne.     Paper    on    "  Some    Experimental 
Work  in  Connection  with  the  Injection  and  Combustion  of  Fuel 
Oil  in  Diesel  Engines,"  by  Eng.  Commander  C.  J.  Hawkes. 

SATURDAY,  November  27th. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders.— Graduate  Section. 
6.30  p.m.     At  Bolbec  Hall,  Newcastle-on-Tj-ne.     Paper  on  "Boiler 
Upkeep,"  by  Mr.  C.  A.  Suckan. 

Manchester  Association  of  Engineers. 
7  p.m.     At  the  Memorial  Hall,  Albert-square,  Manchester.     Paper 
on  "  Modern  Developments  in  the  Manufacture  and  Utilisation 
of  Coal  Gas,"  by  Messrs.  F.  J.  West  and  T.  A.  Tomlinson. 

MONDAY,   November  29th. 

Institution  of  Electrical  Engineers. — Informal  Meeting. 

7  p.m.  At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings,  High  Holborn,  London,  W.C.  Discussion  on 
"  Electrical  Transmission  on  Petrol  Vehicles,"  opened  by  Mr. 
A.  F.  Harmer. 

TUESDAY,    November  30th. 

Institution    of    Electrical    Engineers. — S.    Midland    Centre, 
Students'  Section. 
7.30  p.m.     At  the  L^niversity,  Edmund-street,  Birmingham.     Paper 
on  "  X-Rays  and  their  Application  in  Engineering,"  by  Mr.  S. 
Payman. 
Institution  of  Electrical  Engineers. — Sheffield  Sub-Centre  of 
N.  Midland  Centre. 
7.30  p.m.      At  Royal  Victoria  Hotel,  Sheffield.       Opening   Meeting 
and  Smoking  Concert. 
Sheffield    Association    of    Metallurgists    and     Metallurgical 

Chemists. 
7.30  p.m.     At  Royal  Victoria  Hotel,  Shefltield.     Paper  on  "  Some 
Alloys  in  the  Casting  Shop,"  by  Mr.  J.  Kent  Smith. 

WEDNESDAY,  December   1st. 

Institute  of  Cost  and  Works  Account.ants. 
7  j).m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn- 
buildings,  Holborn,  London,  W.C.     Lecture  on  "  The  Influence 
of  Production  Costs  on  Designing,"  by  Mr.  F.  W.  Pitt. 
Paisley  Association  of  Electrical  Engineers. 
7.30  p.m.     At  the  Y.M.C.A.  Rooms,  Paislev.     Paper  on  "  Armature 

Winding,"  by  Mr.  W.  R.  Scott. 
Associ.\TioN  of  Engineering  and  Shipbuilding  Draughtsmen*. 
7.45  p.m.     At  the  Chamber  of  Commerce,  New-street,  Birmingham. 
Paper  on  "  Defects  in  Mild  Steel,"  by  Mr.  D.  H.  Ingall. 
Liverpool  Engineering  Society. 

5  p.m.     At  the  Roval  Institution,  Colquitt-street,  Liverpool.     Paper 

on  "  The  Design  and  Construction  of  Lai^e  Commercial  Fuel 
Oil  Depots,"  by  Mr.  G.  K.  Dell. 

FRIDAY,  December  3rd. 

Institution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  London,  S.W.     Paix-r  on  "  The  Human 

Factor   in    Industry,"    by    .Mr.    A.    Ramsay.     Adjourned   Dis- 
cussion. 

•Institution  of  Electrical  Engineers. — Students'  Section. 

6.30  p.m.  At  King's  College,  Strand,  London,  W.C.  Discussion 
on  'The  Modem  Tendency  to  Trusts.  Is  it  Beneficial  ?  "  opened 
by  Mr.  A.  Senier. 

Junior  Institution  of  Engineers. 

S  p.m.  At  Caxton  Hall.  London.  S.W.  Lecturetto  on  "  Electro- 
lysis as  Ajiplied  to  the  Measurement  of  Water,"  by  Mr.  G.  F. 
Sliottcr. 

SATURDAY,  December  4th. 

Institution  OF  British  Ioundrymen. 
4   p.m.     At    the    College   of   Toclmology.    Manchester.     Paper   on 
"  Modern  Metallurgical  Investigation."  by  1).  F.  J.  Brislee. 

The  Editorial,  Advertisement  and  Publishitig  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bovvene  Street,  London,  E.C  A.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines) 

The  subscription  to  "  Thb  ELKCTBiCLiN  "  is  £2.  12.  0.  per  annum 
inthe  U nited  Kingdom,  and  S2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  daU 
of  publication. 
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Notes. 

^ 

The  Utilisation  of  Tides. 

The  utilisation  of  the  power  of  the  tides  to  drive  electrical 
machinery  and  thus  to  obtain  a  much-needed  supply  of 
energy  at  a  cheap  rate  has  long  been  an  idea  with  great 
attractions  for  both  engineers  and  inventors.  The  view  point 
of  the  two  classes  has,  however,  been  different.  For  the 
.  engineer  knows  that  it  is  impossible  to  get  more  out  of  a 
machine  or  of  the  tide  than  is  in  it  already  ;  and  that  though 
it  is  sometimes  possible  to  get  power  in  more  or  less  abundant 
quantities  by  all  sorts  of  out  of  the  way  means,  it  is  not 
always  either  efficient  or  financially  sound  to  do  so.  The 
inventor  has  no  such  qualms,  and  it  therefore  follows  that 
what  his  schemes  lose  in  feasibility  they  gain  in  picturesque- 
ness.  It  is  doubtless  for  these  two  reasons  that  the  utilisation 
of  tidal  power  has  not  gone  further  than  it  has  done  up  to 
the  present.  In  this  country  there  is  the  added  reason  that 
such  power  (as  indeed  applies  to  all  water  power)  is  generallv 
remote  from  districts  where  it  can  be  satisfactorily  used. 

The  Severn  Barrage  Scheme. 

We  have  always  contended  that  more  use  could  be  made 
of  the  water  powers  of  this  country  than  has  hitherto  been 
<lone,  and  we  are  therefore  giad  up  to  a  point  that  the  Ministry 
of  Transport,  as  will  be  seen  from  an  article  which  we  publish 
on  another  page  of  this  issue,  has  considered  in  some  detail 
the  question  of  utilising  the  tidal  power  of  the  Severn  on  a 
line  corres])onding  roughly  to  that  followed  by  the  present 
Severn  tunnel.  The  scheme  provides,  apart  from  extensive 
shipping,  road  and  railway  facilities  which  will  be  necessary 
if  the  district  is  to  develop  into  an  industrial  area,  for  a 
barrage  which  will  contain  a  turbine  house  and  autoniatic 
sluices  for  regulating  the  flow  of  the  tide  up  and  down.  To 
ensure  a  fairly  constant  power  supply  a  storage  basin  will 
be  ])royided  on  the  Wye  near  Tintern,  into  which  water 
will  be  pumped  at  high  tide  from  a  station  near  the  ill-omened 
Beachley.  When  the  main  tidal  and  river  flow  are  in- 
sufficient to  provide  the  power  required  the  water  stored 
in  this  basin  will  be  released  to  drive  turbines  in  the  Wve 
power  house.  The  effect  of  the  river  bore  seems  to  have  been 
■entirely  neglected.     The  article  states  that  by  this  means  a 


steady  load  of  5(X),00<)  h.p.  can  be  obtained  with  a  peak  load 
of  over  1,000,000  h.p.  at  a  cost  of  0-5d.  per  unit.  The 
capital  cost  of  the  .scheme  is  not  explicitly  stated,  but  we 
understand  that  £.30.0<X).000  is  about  the  figure.  Thi.*  is  a 
great  deal  of  monev. 


The  Real  Barrage. 

FiXAXCE  is,  indeed,  the  real  barrage  to  the  scheme,  much 
stronger  and  more  elaborate  than  any  physical  one  that 
can  be  erected.  Welcome  though  the  proposal  is,  to  state 
socialists,  civil  engineers  and  daily  press  editorial  depart- 
ments on  the  look  out  for  stunts,  we  very  much  doubt  its 
electrical  expediency  at  present.  Even  if  we  accept  that 
500,000  H.p.  estimate  as  correct  we  are  faced  with  the  further 
problem  that  to  get  this  power  to  places  where  it  could  at 
present  be  used  will  mean  an  expenditure  on  transmission 
lines,  which  has  apparently  not  been  considered  and  is  certainly 
not  included  in  the  above  estimate.  The  Ministry  of  Trans- 
port "s  view  is  that  factories  would  come  to  the  neighbouring 
sites,  but  we  may  well  ask  how  far  this  is  likely  and.  if  it 
is  likely,  how  far  it  is  possible  under  the  present  conditions 
of  financial  stringency  I  The  scheme,  as  it  stands,  also  lays 
itself  open  to  those  fluid  monetary  operations  of  which  the 
less  we  see  in  the  electrical  indu-^try  the  better  we  shall  be 
pleased.  The  combination  of  bridges,  roads,  railways  and 
electricity  supply  under  one  capital  and  trading  account 
makes  it  easv  to  set  off  the  losses  imder  one  heading  against 
the  profits  (if  any)  under  the  others,  and  makes  it  difficult 
to  discover  the  true  position  of  any  one  of  the  items  of  the 
whole. 


The  Severn  Scheme  and  Electricity  Authorities. 

There  is  another  point  in  connection  with  this  matter 
wliioh  is  of  great  interest,  considering  the  position  of  electricity 
sm)i)ly  affairs  not  only  in  the  West  of  England  but  throughout 
the  country.  If  the  Severn  scheme  is  seriously  to  be  put 
in  hand  it  may  adversely  affect  the  formation  of  Joint  Elec- 
tricity Authorities  or  other  means  of  co-ordinating  the  electric 
supply  in  the  areas  delimited  by  the  Commissioners.  The 
primary  purpose  of  such  bodies  is.  in  one  way  or  another, 
to  ensure  a  bulk  supply  to  the  various  existing  undertakings. 
Rut  the  intimation  that  there  misrht  be  as  in  this  Severn 
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scheme  a  super-bulk  supply  shortly  available  must  alter  the 
whole  complexion  of  affairs  in  some  of  the  areas.  Though  it 
■would  not  make  Joint  Authorities  unnecessary  it  would  reduce 
them  to  a  kind  of  Administrative  Board  for  their  several  areas. 
Most  of  the  schemes  are  not  due  for  some  months  yet,  so  before 
they  assume  final  form,  there  may  possibly  be  forthcoming 
something  more  definite  from  the  Ministry  of  Transport 
which  will  enable  the  promoters  to  gauge  more  accurately 
the  probable  effects  of  this  new  proposal. 


Sinn  Fein  and  Electricity  Supply. 

In  our  issue  of  February  6,  1920,  we  called  attention  to  the 
vulnerability  of  large  power  stations  to  attack,  either  by  the 
military  forces  of  some  hostile  country  or  by  riotous  civilian 
elements  of  our  own  nationality.  We  suggested  that  the 
matter  was  one  for  the  adoption  of  some  form  of  protection 
in  order  that  the  disorders  following  on  the  failure  of  electricity 
supply  over  a  large  area,  which  would  be  the  result  of  the 
generating  plant  being  damaged  or  passing  into  the  possession 
of  attacking  forces,  might  be  avoided.  Though  the  possibility 
of  such  an  occurrence  happening  in  the  near  future  had  not 
escaped  us,  we  did  not  realise  how  soon  the  necessity  for  some 
such  form  of  protection,  as  we  had  advocated,  would  become 
evident  in  actual  practice.  That  this  is  the  case  is,  however, 
abundantly  shown  by  the  capture  of  a  Sinn  Fein  document 
containing  plans  for  the  destruction  of  the  Stuart  Street  power 
station  of  the  Manchester  Corporation. 


A  Technical  School   for  Rebels. 

Of  the  political  side  of  this  matter  we  do  not  propose  to 
speak,  but  there  are  one  or  two  other  points  to  which  we 
may  draw  attention.  The  station  was  visited  under  the 
protection  of  a  pass  such  as  is  issued  to  officials,  employees, 
and  their  relatives,  and  a  very  complete  idea  of  the  lay-out 
with  a  plan  of  attack,  both  evidently  written  by  some  one  with 
engineering  knowledge,  was  the  result.  And  to  make  assurance 
doubly  sure  men  were  to  be  trained  at  the  Pigeon  House  Fort 
Station  of  the  Dublin  Corporation  to  stop  the  turbines  and  to 
operate  the  switchgear  at  Manchester,  had  the  proposed  attack 
become  effective.  Incidentally  this  shows  up  the  former 
municipal  body  in  a  peculiarly  complacent  light.  In  the  article 
we  mentioned  above  we  said  that  an  attack  by  a  mob  of  the  usual 
kind  on  electrical  plant  would  result  in  the  attackers  being 
repulsed  with  heavy  loss.  The  same  point  is  made  by  Mr.  P. 
M.  Heath,  deputy  town  clerk  of  Manchester,  in  a  statement  to 
the  Press.  This,however, would  have  been  no  attack  by  unskilled 
men  (the  character  of  the  report  is  sufficient  to  show  that),  but 
a  well-thought-out  scheme  led  by  men  with  technical  knowledge 
who  deliberately  proposed  first  to  stop  the  plant  and  then  to 
render  it  unfit  for  use.  Against  such  an  attack  the  only  defence 
is  a  prevention  of  entry,  except  to  those  who  have  real  business 
within,  admission  only  through  small  well-protected  entrances, 
that  can  be  closed  by  electrically-operated  })ortcullises  if 
necessary,  and  the  surrounding  of  the  whole  of  the  ]>ower 
station  area  with  such  protection  as  would  rend<T  unauthorised 
ingress  difficult  if  not  impossible. 


consent  to  the  construction  of  tramways  in  their  areas,  and  as 
the  House  of  Commons  declined  to  suspend  the  Standing 
Orders,  the  tramway  clauses  had  to  be  dropped.  No  doubt 
there  were  grave  objections  to  many  of  the  projected  lines, 
but  a  few  of  them  would  have  formed  useful  connecting  links 
to  the  existing  tramway  routes.  It  was  therefore  unfortunate 
that  the  Parliamentary  Committees  were  precluded,  owing 
to  the  obsolete  veto  of  the  borough  councils,  from  considering 
the  scheme  as  a  whole  on  its  merits,  especially  as  the  Minsitry 
of  Transport  favoured  this  course. 


Act  II. — Extraordinary. 

When  the  truncated  Bill  came  before  the  House  of  Commons 
Committee  a  further  act  in  the  drama  opened.  All  the  clauses 
relating  to  the  proposed  omnibus  routes  were  struck  out, 
except  those  which  provided  links  between  the  Council's  tram- 
ways north  and  south  of  the  Thames,  while  on  November  25th 
the  climax  was  reached  when  a  Select  Committee  of  the  House 
of  Lords  rejected  the  remaining  clauses  dealing  with  that 
question.  The  Chairman,  Lord  Wemyss,  explained  that  the 
Committee  were  unable  to  approve  clauses  giving  the  Council 
powers  for  such  a  purpose.  His  reason  apparently  was  that, 
as  during  the  inquiry  the  Council  and  the  officers  of  the  "  Com- 
bine "  had  expressed  a  desire  for  co-operation,  pending  the 
.  establishment  of  a  trafiic  board  for  London,  the  L.C.C.  and 
the  "  Combine  ■'  should  put  this  aspiration  into  practice,  and 
help  the  tramways  to  meet  the  needs  of  the  public  by  supply- 
ing more  omnibuses.  This  is  all  very  well,  but  why  could  it 
not  have  been  discovered  before  ? 


No  London  County  Council  Omnibuses, 

Thk  Jjondon  County  Council  have  been  singularly  unfor- 
tunate in  their  attempts  to  obtain  legislative  sanction  to  im- 
prove their  tramway  services.  Early  in  the  year  they  pro- 
moted an  ambitious  scheme  for  the  construction  of  a  number 
'of  additional  trannvay  routes  (about  39  miles  in  length),  and 
for  the  inauguration  of  omnibus  services.  The  nmjority  of 
the  borough  councils,  as  is  their  habit,  however,  refused  their 


Real  Waste  of  Money. 

For  what  it  all  really  amounts  to  is  this :  After  an  expen- 
diture of  several  thousand  pounds  the  County  Council  is  in  the 
same  position  as  when  it  started,  and  we  are  still,  and  are 
likely  to  remain,  without  that  co-ordination  of  the  transport 
services  which  is  so  urgently  needed  in  London.  The  manner 
in  which  the  Bill  has  been  mangled  by  the  Committees  is, 
indeed,  a  good  illustration  of  the  uncertainty  of  our  Private 
Bill  procedure,  and  recalls  the  well-known  methods  of  the 
Circumlocution  Office  with  certain  modern  improvements. 
It  is  costly,  cumbersome  and  inefficient,  and  reform  is  urgently 
needed.  A  much  better  way  would  be  to  refer  such  a  Bill, 
after  a  report  by  the  Ministry  of  Transport  upon  its  provisions, 
to  a  Joint  Committee  of  both  Houses  of  Parliament.  This 
would  save  expense,  and  it  might  introduce  more  consistency 
into  the  ])rocedure.  It  is,  however,  probably  much  too  busi- 
ness-like over  to  be  adopted. 


The  Visit  of  Dr.  Graham  Bell. 

Inventors  are  an  unfortunate  race.  It  is  given  to  few 
of  them  to  see  the  children  of  their  brain  in  practical  form, 
to  fewer  still  to  see  that  practical  form  placed  on  the  market, 
and  to  fewest  of  all  to  reap  any  of  the  fame  or  financial 
advantage  whicli  should  be  the  reward  of  years  of  effort 
and  disilhiNion.  When,  then,  we  find  a  man  whose  invention 
has  not  only  been  manufactured  in  hundreds  of  thousands, 
but  has  sustained  the  stresses  of  time  with  hardly  an  altera- 
tion, ami  who  35  years  later  receives  the  acclamations  of  the 
scientific  world,  luitice  in  the  daily  press,  and  even  mention 
in  the  jtages  of  ''  Punch,"  we  may  say  without  contradiction 
that  he  is  lucky  indeed.  That  is  the  situation  of  Dr.  Alex- 
ander Craham  Bell,  the  inventor  of  the  telephone.  We 
hasten  to  add  our  voice,  which  is  the  voice  of  the  electrical 
profession  and  industry  of  this  country,  to  the  chorus  which 
has  so  unammously  welcomed  Dr.  Bell's  return  to  his  native 
land  after  so  lone  an  absence. 
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The  Reasons  for  Fame. 

\Vk  feel  tliat  ;i  part  of  tliis  acclaim  is  due  to  the  fact  that 
Dr.  Graham  Bell  is  really  a  sort  of  Rip  Van  Winkle.  For  the 
causes  stated  above  it  is  reasonable  to  suppose  that  when  an 
invention  has  reached  the  stage  of  industrial  development 
which  the  telephone,  with  all  its  poi)ularly-supi)osed  backward- 
ness, now  possesses,  the  inventor  must  be  dead,  probably  for 
many  years.  And  though  this  is  far  from  being  the  case  there 
is  nevertheless  a  singular  appropriatness  in  the  presence  of  Dr. 
Bell  at  the  meeting  last  week  of  the  Wireless  Section  of  the 
Institution  of  Electrical  Engineers.  For  he  has  been  the  cause 
of  one  great  stej)  forward  in  the  science  and  art  of  inter-com- 
nmnication,  and  we  do  not  doubt  that  a  combination  of  his 
invention  with  those  with  which  the  Wireless  Section  is  most 
closely  connected  will  lead  to  a  still  further  advance  along  those 
lines.  He  himself  mentioned  that  direct  communication  had 
been  established  between  Honolulu  and  the  Eiffel  Tower,  one- 
third  of  the  distance  round  the  world,  and  foreshadowed  the 
coming  of  world-wide  telephony,  of  course,  by  wireless  means. 
There  seems  no  reason  why  this  prophecy  should  not  be 
fulfilled  at  an  early  date.  We  hope  that  Dr.  Bell  will  be 
alive  to  see  it.     That  would  indeed  be  an  epoch-making  event. 


Telephone  Reform. 

"  The  Times  "  is  still  plugging  away  at  the  short-comings 
of  our  "  archaic  telephones,"  animadverting  on  the  policy 
of  drift  and  muddle  that  exists  and  laying  all  the  blame  both 
for  real  and  supposititious  sins  of  the  system  at  the  door 
of  the  Post  Office  administration.  Except  that  it  makes 
good  copy  we  wonder  what  the  object  of  it  all  is,  and  what 
result  is  expected  to  accrue  from  the  mass  of  statistics 
and  evidence  that  had  been  so  copiously  poured  out.  One 
unexpected  result  it  has  had,  however.  The  original  articles 
have  caused  the  Post  Office  authorities  to  reply  pointing  out 
that  they  are  not  so  black  as  they  are  painted,  and  that  even 
if  they  have  not  reached  the  high  ideal  set  them  by  their 
critics  they  have  at  least  done  as  well  as  could  be  expected. 
Now,  in  two  further  articles  the  critic  replies  re-iterating  his 
accusations  of  neglect,  and  pointing  out  how  many  more 
telephones  there  might  be  than  there  are  if  only  the  Post  Office 
would  adopt  business  methods.  But  what  is  the  good  of 
advertisement  if  you  can't  supply  the  goods,  and  what  is  the 
good  of  starting  on  a  great  scheme  of  telephone  development 
when  the  cry  is  all  for  economy  ?  No  doubt  it  could  be  done, 
and  no  doubt  the  Post  Office  are  not  the  people  to  do  it,  but 
could  anybody  do  it  just  at  the  moment  i 


American  Development  No  Guide. 

As  regards  what  the  Post  Office  has  done,  as  Mr.  Atkinson 
truly  pointed  out  in  his  Presidential  Address,  the  number  of 
telephones  per  head  of  population  is  not  a  fair  basis  of  com- 
parison between  this  country  and  America.  Here  if  we  want 
to  communicate  with  a  neighbour  we  go  across  to  his  house  a 
few^  yards  away.  But  in  large  tracts  of  America  the  nearest 
neighbour  may  be  miles  distant,  and  ■"  running  across  "  is  not 
therefore  possible— hence  first  the  telephone  and  then  all  these 
statistics.  But  a  comparison  of  messages  per  telephone  would 
doubtless  tell  a  different  story,  and  is  therefore  kept  carefully 
in  the  background  while  the  annual  cost  of  a  telephone  (another 
])oint  of  argument),  is  fallacious  in  a  com])arison  unless  the 
number  of  calls  made  on  it  is  also  given.  For  this  reason  we 
are  sorry  and  not  a  little  surprised  to  find  "  The  Times  "* 
correspondent,  whose  identity  is  an  open  secret  in  electrical 
circles,  upholding  a  flat  rate  system  in  contradistinction  to 
other  more  economic  methods  of  charging. 


The  Telephone  Authority  Fallacy. 

A.vi>  after  all  where  does  all  this  detailed  criticiam  lead  1 
What  is  to  be  done  to  effect  an  improvement  ?  The  telephone 
system  of  the  country  cannot  bo  handed  back  to  private 
ownership.  Even  if  it  could,  the  improvement  might  not  be  so 
great  as  some  anticipate.  A  Telephone  Authority  ad  hoc 
would  have  as  its  only  advantage  a  change  in  nomenclature — 
a  very  poor  thing  to  ofTset  again.st  numerou-s  disadvantages. 
We  admit  the  telephone  system  needs  improvement,  but 
surely  the  best  way  of  bringing  that  about  is  to  encourage  the 
Post  Office  to  improve  it.  It  is  not  an  heroic  metho<J,  but  it 
might  have  the  desired  result. 


The  Cry  of  the  Research  Worker. 

If  the  National  Union  of  Scientific  Workers  wish  to  avoid 
their  policy  and  actions  being  misunderstood  they  will  have 
to  word  their  resolutions  a  little  more  clearly  than  has  recently 
been  their  habit.  If  they  do  not,  they  must  not  expec-t  every- 
one to  be  so  quickly  convinced  of  their  honesty  of  purpose 
as  they  are  themselves.  In  a  recent  issue  we  criticised  what 
we  supposed  was  their  attitude  towards  the  policy  of  the 
Department  of  Scientific  and  Industrial  Research  ;  but  it 
would  seem,  from  a  letter  from  Major  Church  which  appears 
in  another  column  of  this  issue,  that  we  have  not  got  the  true 
facts  of  the  case.  Unfortunately,  a  careful  perusal  of  his  letter 
still  leaves  us  doubtful  what  these  true  facts  are,  and  we  must 
therefore  hold  to  our  former  statement  that  the  research 
worker,  as  represented  by  the  National  Union  of  Scientific 
Workers,  is  more  eager  to  improve  his  own  lot  than  to  safe- 
guard the  country  from  exploitation.  If  we  accept  all  their 
strictures  against  the  Department  of  Scientific  and  Industrial 
Research,  the  Research  Associations  and  the  various  trade 
combines,  and  admit  their  statement  that  discoveries  are  not 
being  used  for  the  public  advantage,  still  the  fact  remains  that 
the  firms  concerned  are  taking  all  the  commercial  risk  and  the 
research  workers  are  being  paid  whether  their  work  is  tech- 
nically or  commercially  successful  or  not.  In  a  large  pro- 
portion of  cases  it  must  obviously  be  neither.  We  shall  be 
no  party  to  the  exploitation  of  the  scientific  worker  ;  and  while 
we  consider  the  National  Union  can  do  much  good  work  in 
preventing  this,  we  dc>  not  think  they  \vill  find  the  best  results 
are  obtainable  along  the  lines  upon  which  they  are  now 
workina;. 


"Finsbury." 

It  is  human  nature  that  opposition  to  a  proposal  reaches  its 
maximum  almost  at  once,  and  that  unless  it  is  kept  supplied 
with  energy  gradually  dies  away.  In  any  reform,  therefore, 
the  forces  of  conservatism  possess  an  undoubted  advantage. 
and  rely  upon  gaining  their  case  by  following  the  well-known 
policy  of  Brer  Rabbit.  This  is  what  has  been  happening  in 
the  case  of  Finsbury  Technical  College.  When  we  called 
attention  last  July  to  the  proposal  to  close  the  College  agitation 
was  at  its  height,  and  it  seemed  as  if  at  one  time  the  Governing 
Bodv  might  be  brought  to  re-consider  their  decision.  Since 
then,  however,  the  summer  holidays  have  intervened,  many 
things  have  happened,  and  above  all  the  voices  of  those  who 
wish  the  College  to  remain  open  have  died  down.  The  letter 
from  Mr.  H.  M.  Dowsett,  which  we  publish  in  our  corre- 
spondence columns  this  week,  is  therefore  opportune.  He 
calls  attention  to  the  place  which  Finsbury  fills  in  our 
educational  curriculum,  and  that  it  supplies  something 
which  is  given  by  no  other  Institution.  We  hope  thiit  the 
petition  which  is  to  be  presented  to  the  City  and  Guilds" 
Institute  will  not  fail  in  its  effect,  and  that  some  means  will  be 
found  to  keep  the  College  open.  But  there  is  no  time  to  be 
lost. 
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Fundamentals   oi  Distri- 
bution. 

The  reports  issued  by  the  Coal  Conservation  Committee  and 
the  Nitrogen  Products  Committee  between  them  drew  a  great 
deal  of  attention  to  the  need,  not  only  of  employing  as  care- 
fully as  possible  the  fuel  available  in  this  country,  but  of  in- 
vestigating methods  whereby  the  same  amount  of  energy 
might  be  generated  either  with  a  less  expenditure  of  fuel  or 
accompanied  by  ihe  production  of  by-products  which  would 
have  a  high  market  value.  The  oscillations  emitted  by  these 
reports  have  excited  receivers  of  many  kinds,  and,  as  will  be 
seen  by  a  reference  to  our  columns  during  the  past  twelve 
months  or  more,  much  study  and  many  suggestions  have  been 
made  as  to  how  these  important  questions  might  be  solved. 

Universal  Economy  Necessary. 

If,  however,  we  are  to  obtain  real  economy  in  electricity 
supply,  and  more,  if  we  are  to  be  in  a  position  to  supply 
electrical  energy  cheaply  for  both  industrial  and  domestic 
purposes,  our  investigations  must  not  stop  short  at  the  power 
house.  We  must  look  into  the  design  and  operation  of  the 
apparatus  employed  by  the  consumer  and  we  must  also 
examine  carefully  the  conditions  under  which  the  network  has 
been  laid  out,  is  being  extended  and  is  performing  its  duties 
to  discover  whether  in  each  and  all  of  these  fields  improve- 
ments cannot  be  effected. 

Especially  is  the  last  of  these  worthy  of  attention.  The  more 
so  as  it  has  been  unwarrantably  neglected  in  the  past,  because 
being  by  its  nature  remote  from  the  eye  of  the  controlling 
authorities  it  has  been  naturally  disregarded  in  favour  of  more 
immediately  obvious  problems,  and  .because  it  has  been  con- 
sidered that  all  had  been  done  that  could  be  done  when  the 
network  had  been  laid  out  with  due  regard  to  engineering 
principles  and  with  a  more  than  sufficient  margin  of  safety 
both  in  copper  and  other  materials  to  render  its  operation 
reasonably  uneventful.  Once  again  we  have  been  depending 
on  a  factor  of  ignorance,  miscalled  the  factor  of  safety,  a  policy 
so  rightly  stigmatised  by  Prof.  Jenkin  in  his  address  to  the 
Engineering  Section  of  the  British  Association. 

The  Needs  op  an  Economical  Age. 
It  is  obvious  that  in  this  economical  age  matters  cannot  be 
left  thus,  and  that  we  must  examine  present  conditions  to 
discover  whether  our  networks  are  being  inefficiently 
overloaded  or  equally  inefficiently  ^luderloaded  ;  and  must 
base  future  extensions  on  well  thought-out  rules  rather 
than  on  rules-of-thumb,  so  that  we  may  get  the  last  kilovolt- 
ampere  out  of  every  ounce  of  copper,  whether  it  be  placed 
underground  or  overhead.  This  is  the  more  important  in 
that  for  some  time  at  least  development  in  electricity  supply 
will  be  achieved  mainly  by  interlinking  existing  stations  rather 
than  by  building  new  ones,  and  for  that  reason  the  net  work  will 
be  a  greater  economical  factor  than  the  po.ver  station,  even 
if  it  does  not  always  remain  so.  The  Pape.-s  by  Mr.  W.  B. 
WooDHOUSEand  Mr.  E.  0.  Kai'p  which  were  presented  to  the 
Institution  of  Electrical  Engineers  last  week,  are  therefore 
most  opportune.     They  are  also  a  little  disappointing. 

Intkhestinu  jMatteh  and  Platitude. 

This  adjective  applies  particularly  to  Mr.  Woodhouse's 
Paper,  for  while  it  contains  a  large  amount  of  interesting 
matter  it  also  contains  a  groat  deal  of  platitude.  The  result 
is  an  undigested  mass  instead  of  a  })alatable  dish,  and  digestion  is 
not  assisted  by  the  parentheses  being  almost  as  long  and  as 
interesting  as  the  main  theme,  so  that  it  is  not  until  we  come 


to  the  conclusions  that  we  discover  what  the  main  object  of  the 
Paper  really  is.  The  pitfalls  spread  by  this  construction 
were,  in  fact,  too  much  for  the  perspicacity  of  most  of  the 
speakers  in  the  discussion,  who  confined  themselves  to  criti- 
cising details  rather  than  broad  principles.  We  must  confess 
that  this  criticism  is  the  result  of  a  second  and  even  third 
reading,  for  a  casual  perusal  of  the  Paper  hints  at  a  value 
which  a  closer  study  does  not  confirm.  The  reason  for  this 
appears  to  be  that  Mr.  Woodhouse,  instead  of  drawing  on 
the  wide  practical  experience  he  has  had  of  large  networks, 
and  deducing  therefrom  data  for  future  use,  has  allowed  him- 
self an  excursion  into  an  idealism,  which,  though  of  academical 
interest,  does  not  help  us  much  further  towards  the  goal, 
which  the  principles  we  have  laid  down  above  requires  that  we 
should  reach. 

Electricity  Supply  in  the  Sahara. 

If  (and  this  criticism  applies  equally  to  Mr.  Kapp's  Paper) 
a  scheme  were  proposed  for  turning  the  Sahara  into  an  indus- 
trial area,  and  if  we  were  commissioned  to  prepare  a  complete 
power  supply  scheme  for  it  we  should  turn  to  Mr.  Wood- 
house's  Paper  with  a  sigh  of  relief  and  use  it  as  our  Bible. 
But  even  England  is  not  quite  so  undeveloped  electrically  as 
all  that,  and  in  considering  the  future  lay-out  of  networks  we 
must  to  a  large  extent  be  guided  by  conditions  as  they 
now  are.  With  this  as  our  starting  point,  is  either  Mr. 
Woodhouse  or  Mr.  Kapp  going  to  help  us  more  than  a  few 
steps  along  the  road  ?  For  in  real  life  the  best  we  can  do  is  to 
enumerate  a  few,  not  too  rigid,  principles  which  combined 
with  certain  approximations,  will  assist  development  by 
reconciling  conflicting  considerations  with  theoretical  necessi- 
ties. To  do  this  it  is  better  not  to  attempt  to  visualise  a  com- 
plete scheme,  but  to  advance  slowly  from  point  to  point, 
adjusting  our  methods  to  our  opportunities.  For  the  exten- 
sion of  an  electricity  supply  network  is  like  a  battle  in  which 
the  conditions  are  always  in  a  state  of  flux,  and,  as  there  is 
nothing  rigid  about  it,  it  follows  that  a  plan  that  is  excellent 
one  moment  is  impracticable  the  next,  an  abundance  of  book 
study  will  not  replace  a  clear  realisation  of  present  needs. 

Two  Excellent  Starting  Points. 
From  the  practical  point  of  view,  Mr.  Kapp's  Paper  is  the 
better  of  the  two.  It  is  true  that  he  would  like  to  fix  tlu> 
position  of  the  power  station  by  the  demand  on  the  network 
(which,  to  say  the  least  of  it,  is  hardly  a  constant  quantity), 
but  he  also  realises  that  in  practice  the  choice  of  site  cannot 
be  made  in  this  way.  The  apparatus  that  he  describes  for 
fixing  the  site  is  its  own  condemnation,  for  it  might  easily 
happen  that  with  it  the  station  would  be  located  in  the  middle 
of  a  wood  or  on  top  of  the  principal  cinema  theatre  in  the 
town;  and  s'^  it  can  act  as  little  more  than  a  guide.  He 
makes  the  good  point  that  for  financial  reasons  consideration 
must  be  given  jointly  to  the  position  of  the  power  station 
and  the  E.H.T.  network  to  obtain  the  best  economical  results, 
and  the  argument  equally  applies  to  the  choice  of  sub-station 
position.  Having  thus  stated  his  text  he  proceeds  to  show  us 
how  to  develop  it  in  a  very  interesting  series  of  temperature 
charts,  but  though  we  read  what  he  has  to  say  with  interest, 
as,  ])erliaps,  providing  us  with  a  moans  whereby  economy  can 
bo  obtained,  we  are  all  the  while  a  little  sceptical  as  to  whether 
his  plans  will  really  tend  to  that  end. 

The  Real  Problem. 
To  us  the  transmission  problem  really  resolves  itself  into 
this  :  The  obtaining  of  a  continuous  and  adequate  supply 
with  a  maximum  of  financial  economy  and  without  dangerous 
heating  or  overloading  and  with  a  maximum  engineering 
economy.     It  i.s  not  an  easy  problem,  and  can  be  considered 
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from  any  number  of  points  of  view.  Two  of  these  may  well 
be  those  taken  by  Messrs.  Woodhouse  and  Kapp,  and  we  do 
not  mean  to  imply  that  their  Papers  are  entirely  without 
value  at  this  juncture.  But  the  authors  do  seem  to  be  rather 
on  a  country  branch  line,  on  which,  if  we  take  a  train,  we 
shall  only  arrive  at  a  remote  junction,  instead  of  some  place 
well  on  the  main  line  to  industrial  efficiency. 


Electricity   Supply  in 
London. 

The  most  interesting  part  of  the  report  of  the  Special  Com- 
mittee of  the  London  County  Council  on  Electricity  Supply, 
which  is  dated  October  21,  1920,  and  has  just  seen  the  light  of 
day,  is  the  statement  that  the  Electricity  (Supply)  Act  as  it 
now  stands,  shorn  of  its  compulsory  clauses,  does  not  allow 
the  inauguration  of  a  satisfactory  and  workable  scheme  of 
electricity  supply  in  the  London  area.  It  is  essential,  the 
report  goes  on  to  say,  that  the  clauses  in  the  Bill  now  before 
Parliament  which  deal  with  finance  should  become  law 
before  the  time  comes  for  the  submission  to  the  Electricity 
Commissioners  of  any  scheme  under  the  1919  Act.  Whatever 
may  be  thought  of  the  truth  of  this  dictum  when  applied  to 
the  country  as  a  whole,  its  essential  veracity  as  regards  London 
is  sufficiently  evident  on  a  closer  study  of  the  Committee's 
report. 

The  Financial  Kock. 

The  Committee  feel,  and  there  will  be  general  agreement 
with  them,  that  difl&cult  as  the  technical  problems  of  elec- 
tricity supply  in  London  are,  they  pale  into  insignificance 
before  the  administrative  and  financial  problems.  However, 
the  matter  must  be  tackled  without  delay.  It  is,  therefore, 
proposed  that  the  London  County  Council  should  constitute 
a  Joint  Electricity  Authority  on  which  would  be  represented 
not  only  the  Council  itself  but  also  the  extra-London  local 
authorities,  as  well  as  the  undertakers,  the  railway  com- 
panies and  other  large  consumers.  This  authority  would 
from  the  beginning  control  the  use  and  extension  of  existing 
undertakings,  and  thus  by  a  process  of  peaceful  penetration 
would  gradually  acquire  the  ownership  of  all  the  generating 
plant  in  the  area  and  a  good  deal  of  the  supply  network  as 
well.  A  scheme  on  these  lines  *is  to  be  submitted  to  the 
Electricity  Commissioners  in  order  that  they  may  hold  the 
necessary  inquiry. 

The  Position  of  the  Private  Undertakings. 

The  reasons  for  this  policy  are  as  follows  :  If  those  supply 
undertakings  in  London  which  are  now  privately  owned  are 
to  be  acquired  under  the  Electric  Lighting  Act,  1888,  as  would 
be  the  normal  course,  the  purchase  must  be  postponed  until 
1931,  when  they  can  be  obtained  on  terms  which  are  considered 
favourable  or  harsh,  depending  on  the  point  of  view.  To  delay 
purchase  until  that  date  would,  however,,  hold  up  any  move- 
ment towards  consolidation.  On  the  other  hand,  to  purchase, 
before  that  date  would  mean  the  addition  of  a  sum  for  Goodwill 
to  the  1931  purchase  price,  and  therefore  an  extra  burden  on 
the  new  authority  when  such  things  are  not  lightly  borne. 
There  is  the  further  drawback  to  this  policy  that  no  one  knows 
how  the  1888  Act  will  be  interpreted,  and  it  is  therefore  best, 
if  possible,  that  it  should  receive  no  interpretation  at  all. 

If  therefore  ownership  of  the  plant  can  be  obtained  in  the 
way  we  have  outlined  above  and  the  buildings  and  mains 
purchased  at  a  price  equal  to  the  first  cost,  less  depreciation, 
the  Council  will  have  made  a  good  bargain,  and  the  cause  of 
unified  electricity  supply  in  London  will  have  been  materially 
assisted,  at  any  rate  on  the  engineering  side.     We  understand 


that  the  privately  owned  electricity  supply  undertakings  in 
London  have  been  consulted  in  this  matter,  but  all  the  same  it 
would  be  interesting  to  know  what  they  think  of  this  arrange- 
ment for  their  gradual  dissolution.  It  gives  them  better  terms 
than  the  1888  purchase  clause,  it  i.s  true,  but  not  so  good 
terms  as  the  price  they  might  get  by  compulsory  acquisition 
under  ""he  present  Act.  They  .stand  to  get  a  little  more  than 
the  .substance  and  a  little  less  than  the  shadow,  and  therein 
may  lie  its  virtue  in  their  eyes. 

Some  Engineering  Problems. 

Great  as  the  financial  and  adminLstrative  difficulties  of  the 
scheme  suggested  undoubtedly  are,  there  are  also  certain 
engineering  problems  which  are  not  going  to  be  very  simply 
overcome,  even  by  a  Joint  Electricity  Authority.  What,  for 
instance,  is  to  be  the  policy  of  this  body  regarding  systems  of 
supply  ?  In  London  these  are  many  and  various.  Is  the 
Authority  going  to  take  the  heroic  but  almost  impossible  step 
of  inaugurating  one  system  of  distribution  or  are  they  going 
to  leave  things  as  they  are  ?  In  any  event  there  must  be  a 
large  amount  of  unproductive  capital  expenditure — in  the 
first  case  in  making  the  necessary  changes,  in  the  second  in  the 
purchase  of  interim  generating  plant  which  will  be  required 
for  extending  certain  of  the  present  stations,  but  which  will 
have  to  be  discarded  when  the  capital  station  at  Barking  or 
elsewhere  comes  into  being. 

The  only  solution  would  seem  to  be  the  interlinking  of  all 
the  various  local  systems  now  operating  in  London,  the  in- 
stallation of  generating  plant  in  a  few  selected  stations  to  meet 
the  present  demands  for  electricity  supply  and  the  demands 
for  electricity  supply  which  are  likely  to  arise  in  the  near 
future,  and  the  choice  of  this  plant  on  such  lines  that  when 
the  time  comes  it  can  be  efficiently  transferred  to  the  capital 
stations  wherever  they  may  be.  It  must  be  recollected  that  the 
present  problem  of  electricity  supply  in  London  is  just  as 
difficult  as  the  future  one  wiU  ever  be,  and  that  whatever 
policy  is  adopted  means  must  be  taken  to  see  that  there  is 
no  check  in  development,  especially  during  the  years  of  inter- 
regnum, before  any  new  stations  can  be  set  to  work. 

A  Scheme — the  Important  Thing. 

To  a  certain  extent,  however,  these  are  matters  of  detail 
which,  though  they  must  receive  careful  consideration  later  on, 
are  not  of  such  immediate  importance  as  the  preparation  of  a 
scheme  which  can  be  laid  before  the  Commissioners  before  March 
31st  next.  The  suggestions  that  have  been  put  forward  by  the 
Electricity  Committee  contain  the  roots  of  the  matter,  and 
with  them  as  a  basis  it  should  be  possible  to  draw  up  something 
worthv  of  consideration  by  the  Commissioners.  The  inquiry 
which  will  be  held  as  a  result  will  enable  modifications  to  be 
made  and  will  bring  weaknesses  to  light,  but  will  at  the  same 
time,  we  hope,  at  last  lead  to  some  solution  of  the  present 
chaotic  state  of  affairs. 

It  is  regrettable  that  the  high  hopes  raised  by  the  passing 
of  the  Electricity  (Supply)  Act  have  so  far  failed  of  realisation, 
and  that  of  all  the  schemes  put  forward  not  one  has  reached  a 
stage  where  a  joint  Authority  can  get  down  to  work.  As  we 
feared,  local  prejudicies  have  once  again  been  strong  enough 
to  prevent  progress,  and  obstruction  and  indecision  are  holdiiig 
back  a  development  which  can  only  be  for  the  coimtry's  good. 
If.  as  we  hold,  the  development  of  electricity  supply  is  one  of 
the  most  essential  factors  in  our  industrial  prosperity,the  sooner 
the  Electricity  Supply  Bill  now  before  Parliament  or  some 
modification  of  it  is  passed  the  better.  Compidsion  is  a 
weapon  which  must  be  used  with  care,  but  there  are  times 
when  it  is  necessary  to  employ  it,  and  this  seems  to  be  one 
of  them. 
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Mathematical  Analysis   of   the  Mechanical  Forces 
Acting    on    S>^itches    and    Busbars. 


By   L.   B.    W.    JOI.LKV.    JI.A.    (Cantab.). 


The  writer  has  had  occasion  to  investigate  mathematically 
the  forces  acting  on  switches  and  "bus-bars  at  periods  of  short 
circuit.  After  making  tlio  necessary  calculations  it  was 
apparent  that  the  method  usually  adopted  was  open  to 
serious  question,  and  involved  the  solution  of  the  problem 
originally  investigated  by  Ampere  of  "  action-at-a-distance."' 
The  criticism  of  this  method  by  later  mathematicians,  and  its 
subsequent  substitution  by  the  method  which  may  be  termed 
the  "  energy  method  "  is  dealt  with  later  in  the  Paper. 

It  is  proposed  to  deal  first  with  the  problem  in  some  detail, 
viz.,  that  of  the  force  on  isolating  links  and  switches  under  both 
these  headings  comparing  the  results  obtained,  but  it  should  be 
explained  that  the  "  action-at-a-distance "  method  has 
alreadv  been  dealt  with  in  the  "  Electrical  World."  Vol.  LXIX., 
pp.  504  and  505  by  Loebinstein.  The  writer  criticised  the 
method  and  the  findings  of  Loebinstein  in  a  letter  subsequently 
published  in  the  "  Electrical  World." 

Method  of  '"  Actiox-at-a-Distaxce." 

Ampere's  original  formula,  based  on  experimental  evidence, 
stated  in  effect  that  if  two  elements  of  conductors  ds  and  ds'  in 
one  plane  carry  currents  /  and  /',  and  further  if  the  distance 
between  these  elements  is  ;•  and  their  direction  is  at  angles  6 
and  6'  to  the  line  joining  them  then  the  mechanical  force  of 
attraction  or  repulsion  is 

kll' .  ds  .  ds' .  cos  6  .  cos  6' 


If  this  formula  is  applied  to  the  isolating  link  illustrated  in 
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Fig.  1,  the  force  of  repulsion  between  an  elenient  61  in  FE  and 
element  da  in  F  G  is 


This  equals 


k  .  P  .  da  .  61 .  cos  6  .  sin  6 


kP.a.l.  da  .  dl 


icn  the  s 
/>•.  I-  .n.l-(A-(i)da  .dl 


The  torque  tending  to  o])cn  the  switcli  which  is  pivoted  at 
noint  (r  is  therefore 


The  total  torque  tending  to  open  the  switch  sujiplied  by  tlu> 
])orti(m  F  E  is  therefore 


k  .  I- 


.,  ,••'  /'-  (il-(A'   a)<h,  .dl 


o.'o  (lHP)5         * 


If  thi^  is  integrated  it  is  found  that  the  result  is  an  infinite 
torque,  and  the  lower  limit  of  integration  with  respect  to  "  / 


has,  therefore,  to  be  made  a  finite  quantity  and  not  zero. 
The  integration  therefore  becomes 


^  al^A~a)da 

B 


dl 


{a^'rl^)i 


and  it  is  at  once  seen  that  B  is  equivalent  to  the  semi-blade 
width.  It  is  not  necessary  to  take  the  width  of  the  conducting 
bars  into  account  by  introducing  a  lower  limit  for  the  integra- 
tion with  respect  to  A  as  the  factor  is  negligible. 

Integrating,  the  following  value  for  the  torque  due  to  F  E 
is  obtained 

^      kPA  ,      AL{B-^\'A^^B^) 

1 1  =  — -—  log ,  - • 

3        ^  AB{L-\A-'+L^) 

If  5  is  assumed  to  be  small  as  compared  with  A  this  reduces 


to 


B{L^\A^^U) 

The  force  of  repulsion  between  an  element  da  and  dl'inG  H 
is 

kPiA-a)l.da.dl 

\{A-af-P\^     ' 
and  the  torque  tending  to  open  the  switch  is 
kP{A-aW.da  .dl 
■   {{A-af^F]: 

Hence  the  total  torque  due  to  G  H  is 
.4  p  (^A-afP  .da 

0  •    £ 


T,  =  kl 


dl 


{{A-af-^P\^ 
Integrating,  the  value  for  T.,  is  found  to  be 
„       i       AL  5 


Neglecting  the  term 


T.>  = 


B 

3' 
I       AL 


3) 


kP. 


kP. 


The  curious  fact  regarding  this  equation  is  that  there  is  no 
term  containing  a  logarithm  whereas  in  the  expression  for  T^ 
there   is. 

The  total  torque  acting  in  the  blade  is  therefore 

^     ^      ^      kPA  r.  AL 

T  =  Tyi  T.^- 


[log 


12)       \A''L0 


3     L'"''  B{L+\'A^+L^) 

Having  arrived  at  a  formula  by  the  "  action-at-a-dist^nce  " 
method  it  is  interesting  to  enquire  into  the  \-iews  held  by 
mathematicians  on  this  controversy. 

Clerk  Maxwell  in  the  final  paragraph  of  his  treatise  on 
"  Electricity  and  Magnetism  "'  states  : — 

If  soinothinp  is  transmitted  from  one  i>article  to  another  at  a  distance, 
wliat  is  its  condition  after  it  has  left  the  one  particle,  and  before  it  has 
reached  the  other  ?  If  this  somethini:  is  the  jwtential  energy  of  the 
two  particles,  how  are  we  to  conceive  this  enercy  as  existing  in  a  iwint  of 
space,  coinciiling  neither  with  the  one  jwrticle  nor  the  other  ?  In  fact, 
whenever  cncrjiv  is  transmitted  from  one  l>o.ly  to  another  in  time,  there 
must  )>e  a  medium  or  substance  in  which  the  energy  exists  after  it  leaves 
one  l)odv  and  before  it  reaches  the  other  .  .  .  Hence  all  these 
theories  "lead  lo  the  conception  of  a  medium  in  which  the  propagation 
takes  place. 

Again  Jeans  in  '*  Electricity  and  Magnetism,""  p.  UO.  says  : 

The  whole  electrostatic  theory  has  so  far  been  based  simply  uiwn 

Coulombs  I^w  of  the  inverse  square  of  the  distance.     We  have  supposeo 

that  one  charge  of  electricity  exerts  certain  forces  upon  a  second  distant 

charge,  but  nothing  has  been  said  as  to  the  mecl.anism  by  which  this 
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action  takes  ])lace.  In  handling  this  question  there  are  two  j>o.ssibilitie3 
open.  We  may  either  assume  "  action -at-a-distance  "  as  an  ultimate 
explanation,  i.e..,  simply  assert  that  two  bodies  act  on  one  another  across 
the  intervening  space  without  attempting  to  go  any  further  towards  an 
explanation  of  how  such  an  action  is  brought  about  or  we  may  tentatively 
assume  that  some  medium  connects  the  one  body  with  the  other,  and 
examine  whether  it  is  possif)le  to  ascribe  properties  to  this  medium  such 
that  tlie  observed  action  will  be  transmitted  by  the  medium.  Faraday 
in  (■orn[)any  with  almost  all  other  great  natural  philosophers  definitely 
refused  to  aeccj)t  "  action  at  a  distance;  "  as  an  ultimate  explanation  of 
el(!ctric  phenomena,  finding  such  action  unthinkable  unless  transmitted 
by  an  intervening  medium. 

and  later  on,  p.  443  : — 

■'We  accordingly  attempt  to  construct  a  theory  on  the  hypothesis 
that  the  forces  result  from  the  transmission  of  stresses  by  the  medium. 
This  in  turn  comjjels  us  to  assume  that  the  energy  of  the  system  of 
currents  resides  in  the  medium." 

Jeans  then  proceeds  to  prove  that  the  energy  of  a  system 
of  currents  is  \xi^  where  x  is  the  self  induction  of  the  circuit. 

These  quotations  have  been  given  in  order  to  labour  the 
point  that  all  deductions  from  the  "  action  at  a  distance  " 
theory  are  utterly  false  and  liable  to  lead  to  entirely  erroneous 
results.  The  reason  for  dealing  with  the  matter  at  this  length 
is  because  the  writer  has  seen  several  cases  where  important 
deductions  have  been  made  from  the  original  premise  that 
the  mechanical  force  was  proportional  to  the  inverse  square 
of  the  distance  and  it  will  now  be  demonstrated  that  the  for- 
mula obtained  by  the  "  energy  "  method  gives  rise  to  a  totally 
different  result. 

Energy  Method. 

Take  now  the  circuit  illustrated  in  Fig.  1,  and  as.sume 
the  switch  opens  an  amount  ^cp  as  shown  in  Fig.  2. 


Fig.  2. 

Let  the  area  of  the  rectangle  EFGH  be  "  s." 

Then  s  =  AL. 

Differentiating  ds—  AdL. 

Triangle  GFF'  =  hA'^  .d(f.     ..A.  dL=\A^do. 

Let  X  be  the  coefficient  of  self  induction  of  the  closed  rectangle 
EFGH,  then  the  change  of  self  induction  due  to  the  opening 
of  the  blade  is  dx. 

The  energy  of  the  system  is  \xi~  and  the  rate  of  change  of 
energy  is 

|/^T^  =  torque  on  blade, 

J  \    dx       2     dx 

and  -  •  —  =^   .  — . 

A    dL     A-    dxsf 


Therefore  the  torque  ^ 


A  -.,  dx 
■  —  /  — 
4     dL 


(2) 


This  is  the  fundamental  formula  from  which  the  solution 
of  the  problem  may  be  attacked. 

Now  Winkelmann  in  "  Handbuch  der  Physik,*'  Vol.  IL, 
p.  595,  gives  as  the  formula  for  the  self  induction  of  a  closed 
rectangle 


x=4|^  log 


2AL 


1       M{a+Va'+l') 


+L  log 


2AL 


M  {L+VA-  +  L') 
+  2{VA^+L^-A-L)]- 
Differentiating  x  with  respect  to  L  the  following  is  obtained 

I    d^     ,               2AL 
t  ■  jf=lOS , 


^  Va-'+l'   ^ 


\n  the  above,  the  symbols  A  and  L  have  been  interchanged 
so  as  to  suit  the  convention  at  the  commencement  of  this 
paper. 

M  is  the  geometric  mean  distance  of  the  cross  section  of 
the  condtictor.  This  is  defined  by  Maxwell  as  the  geometric 
mean  of  all  the  distances  between  all  pairs  of  elements  in  the 
section,  but  it  is  beyond  the  scope  of  this  article  to  inquire 
how  the  quantity  M  appears  in  the  equation  for  the  self- 
induction.     Suffice  it  to  say  that  for  a  square  of  side  "  6  " 

log3/  =  log6-^log2-^-j2. 

.¥=0-44705  h=^Oiob 
for  the   purpo.ses   of  calculation.      In  this  case  b=^2B  and 
M  =  0-9B.      In  the  case  of  a  rectangle  (Fig.  3) 


a 


—  2B 

Fig.  3. 


of  sides  2B  and  c  the  GMD  is  approximately 

0-22  {2B^c). 

Xow  in  general  for  switch  blades  2B  =  bc,  and  hence  the 
GMD=0-22{2B~2  oB). 

=0-535 

Hence  the  following  equation  for  the  torque  in  the  blade 
is  arrived  at : 

I    °  ObW{LWA^^L^)  L  J 

(in  C.G.S.  units). 

Xow  if  the  torque  is  in  ft.  lbs.  and  A  and  L  are  in  inches, 
and  the  current  is  in  amperes. 

r=0187xlO-«^/4log ^^ .  +^  ^^\~ ^^'  - 1  ] 

(3) 
It  will  at  once  be  apparent  that  this  formula  is  similar  to 

(1)  but  it  will  be  demonstrated  later  that  it  gives  rise  to  very 

different  results.      The  assumption  made,  however,  deserves 

consideration  at  this  stage. 

It  has  been  assumed  that  the  rectangle  is  a  closed  one  and 

it  is  manifest  that  when  the  value  of  L  is  small  compared  with 

\  A-  —  L- 
A ,  the  torque  will  be  large,  as  the  term  — ^^— p —  will  prepon- 

derate.  The  reason  wiiv  the  torque  is  high  is  due  to  the  exces- 
sive influence  of  the  leg  EH  as  a  closed  circuit  is  being  considered. 
This  is  exactly  the  opposite  in  the  case  of  formula  (i)  where 

this  term  is  inverted  and  appears  as  ■  and  hence  in 

Va^+l- 

this  case  for  small  values  of  L  the  torque  is  small.  At  first 
sight  it  would  appear  therefore  as  if  (1)  represented  more  truly 
the  facts  of  the  case.  But  it  is  necessary  to  remember  that 
no  electric  circuit  is  ever  open  in  the  sense  that  L  has  a  small 
value  and  the  leg  EH  does  not  exist  as  the  circuit  is  always 
finally  closed  by  the  generator  or  alternator. 

This  is  an  added  reason  why  the  "  action  at  a  distance  ' 
method  should  not  be  considered  and  beyond  quoting  some 
actual  results  calculated  from  the  formula  the  method  will 
be  dropped  as  being  unsound. 

The  following  table  indicates  the  values  of  the  torque  for 
values  of 

A=12in.,  B=10,  05  and  0-25  in. 

L=5,  10,  20,  30  and  40  in.,  and  1  =  20,000  amperes. 

T.\BLE  I. — Formula  (1)  "  Action  at  a  Di-iianre  "  Methixi. 


10 


L 

5 

10 

20 

30 

1        40 

6-8 

8-6 

9-6 

10-2 

10-3 

The  figures  in  the  Table  represent  torque  in  lb.  feet. 
(To  be  concluded.) 
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The  Arc  Generator  as  an  Engineering  Mechanism. 


A  cursory  glance  at  the  technical  journals  and  the  proceedings  of 
scientific  and  engineering  societies  in  all  countries  Avill  show  the 
seeker  that  as  much  attention  as  ever  is  being  paid  to  the  develop- 
ments in  our  knowledge  of  radio  matters,  and  to  attempts  to  improve 


importance  in  industrial  communication,  it  has  not  j'et  developed 
into  a  branch  of  engineering.  Yet  it  is  obvious  there  must  be  an 
underlying  fallacy  in  this  supposition.  For  though  the  powers 
employed  in  radio  working  are  insignificant  compared  -with  those 


I 


Fio.  3. — 25  Kw.  Field  Coii,. 


Fit;.  12.      Km)   Ki,i-.vatiox  of  10  kw,   Aki    (Ji.nkkatok. 


tion  we  have  montioned  above  is  made  a  little  more  detailed  it  wiU  with  which  tlu>  term  super-stations  is  a«isoeiated,  yet  they  are  con- 
be  found  that  though  wireless  telegraphy  is  still  a  science,  and  is  as  siderably  larger  than  tliose  employed  in  either  ordinary  telegrajihy 
well  becoming  more  and   more  a  factor  of  the  greatest    ])ractical       or  telephony,  both  of  which  theixMs  no  doubt  come  under  the  head  of 
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electrical  engineering ;  and  if  we  consider  the  apparatus  employed 
in  them  we  arrive  at  the  same  conclusion.  It  is  therefore  evident 
that  the  engineering  side  of  the  wireless  science  has  been  unaccovmt- 
ably  neglected  by  Avriters  and  too  often,  it  must  be  added,  by  those 
whose  business  it  is  to  construct  the  necessary  apparatus  and 
equipment.  Nevertheless,  if  Avireless  telegraphy  is  to  develop 
along  the  right  lines  in  the  future  careful  attention  must  be  paid  to 
the  application  of  engineering  principles  in  the  construction  of  the 
apparatus  used,  and  a  short  description  of  some  modern  wireless 
apparatus  which  we  recently  inspected  will  show  how  this  is  being 
done. 

The  Arc  Generator. 

We  may  take  as  an  illustration  of  our  text  the  arc  generators  and 
auxiliary  apparatus  which  are  being  made  in  various  sizes  by  Mr.  C.  F. 
Elwell  at  his  works  in  South  London.  We  give  sectional  drawings 
of  the  10  kw.  pattern  in  Figs.  1  and  2.  The  general  principles 
of  design  followed  in  this  apparatus  are  equally  applicable  to 
generators  of  5,  10  and  25  kw.  output,  except  that  in  the  last 
named  and  larger  sizes  the  magnetic  circuit  is  usually  embedded 
in  concrete,  and  is  sometimes  supplied  with  bronze  feet,  and  a  bronze 
supporting  frame  to  take  the  weight  of  the  horizontal  field  coils  off 
the  pole  pieces.  In  this  case  the  field  coils  (Fig.  3)  are  not  placed  in 
position  until  after  erection,  an  operation  that  is  easily  effected  by 
removing  one  of  the  pole  pieces.  Fig.  4  shows  sectional  views  of 
th's  gf^nerator  and  Fig.  .5  a  general  view  of  the  apparatus  in  position. 


tant  stations  duplicate  sets  are  installed,  and  in  case  of  any  trouble 
with  the  running  set,  such  as  that  just  mentioned,  it  is  generally 
possible  to  carry  on  for  a  short  time  until  the  duplicate  set  can  \je 
started  up,  so  that  no  serious  interruption  of  communication  need 
be  feared.  In  general,  it  may  be  said  of  arc  apparatus  am  a  whole 
that,  while  small  troubles  sometimes  occur,  they  are  not  liable  to 
serious  breakdowns,  so  distinguishing  them  from  the  high-frequency 
alterniitor  and  other  similar  apparatus. 

The  cathode  is  of  carbon,  it  being  found  that  artificial  graphite 
is  better  than  ordinary  carbon,  at  any  rate  in  the  larger  sets,  and  it  is, 
of  course,  also  softer  than  the  carbons  used  in  arc  lamps.  This 
carbon  is  held  in  a  brass  sleeve,  so  arranged  that  the  carbon  Ls  con- 
sumed to  as  near  as  possible  the  bitter  end.  Except  in  the  larger 
sets,  where  direct  connection  is  allowed  between  the  cathode  and  the 
frame  for  reasons  of  safety  and  convenience,  it  is  also  insulated  from 
the  body  of  the  generator  in  a  similar  manner  to  the  anode,  but  i-S 
carried  in  a  tube,  the  outer  end  of  which  is  formed  into  an  elx)nite 
mushroom  head.  This  head  is  held  in  a  small  rectangular  bras.'? 
frame,  as  shown  in  the  illustrations,  which  frame  also  contains  a 
helical  spring  on  which  the  inner  end  of  the  rod  that  forms  the  arc 
striking  mechanism  presses.  The  outer  end  of  this  rod  is  a  small 
button  placed  at  the  centre  of  a  large  ebonite  hand  shield. 

This  shield  also  carries,  concentrically  with  the  striking  roa,  a  screw 
de\"ice  of  the  ordinary  kind,  which  allows  a  fine  adjustment  of  the 
carbon   cathode  to   be   made.     This   cathode  is   kept   rotating  by 


Fig.  4. — Sectional  Views  of  25-kw\  Arc  Gener.^tor, 


Dealing  first  with  the  magnetic  circuit,  this  consists  of  a  cast-steel 
base  and  two  steel  uprights,  each  of  which  carries  a  head  into  which 
the  pole  piece  is  screwed.  Necessary  adjustment  of  the  latter  is 
effected  by  means  of  a  square  headed  screw.  This  adjustment  is 
necessary  in  order  to  ensure  that  the  field  in  which  the  arc  operates 
is  of  suitable  strength  and  to  avoid  sparking  or  actual  contact  -with 
the  copper  anode  or  carbon  cathode  between  wixich  the  arc  is 
struck.  Further,  as  the  output  of  the  arc  depends  on  both  the 
capacity  and  inductance  of  the  aerial  circuit,  an  adjustment  of  the 
field  may  be  necessary  to  secure  the  most  efficient  working.  This 
may  reach  as  high  a  figure  as  50  per  cent,  if  the  field  and  the  circuit 
constants  are  suitable. 

Arrangement  of  the  Electrodes, 
The  arrangement  of  the  two  electrodes  is  fairly  evident  in  the 
illustrations  (Figs,  1  and  2).  The  copper  anode  which  is  not  adjust- 
able is  held  in  a  massive  porcelain  sleeve  insulator,  and  is  fitted  with 
a  flattened  Avedge  shaped  tip  which  is  renewable,  both  anode  and 
tip  being  water  cooled. 

The  anode  tip,  which  is  renewable,  usually  lasts  a  long  time, 
several  months  at  least,  though  it  may  be  accidentally  burnt  out, 
as  for  instance  in  case  of  a  failure  of  the  water  supply.  In  such 
an  event  it  can  be  easily  and  quickly  changed.     In  the  more  impor- 


a  small  worm  drive  operated  by  a  small  motor  driven  by  a  flexible 
shaft  and  installed  alongside  the  main  apparatus.  A  cathode  of 
a  350-kw'.  set  is  illustrated  in  Fig.  6. 

Insulation  Problems. 
It  may  be  noted  here  that  a  feature  of  all  this  apparatus  which 
generally  gives  rise  to  some  speculation  at  first  sight  is  the  care  used 
in  the  design  of,  and  the  ma^siveness  of  the  insulation.  This  is,  of 
course,  necessitated  not  by  the  pressures  emplo\-ed,  but  by  the 
extremely  high  frequencies.  Indeed  with  frequencies  as  high  as 
those  employed  in  wii-eless  work,  ordinary  insulating  methods 
are  quite  impossible,  and  generally  held  ideas  on  the  subject  have 
to  be  radically  revised.  Another  i-oason  for  care  on  this  question 
are  the  inductive  kicks  generated  when  the  arc  goes  out.  Such 
high  frequencies  are,  of  course,  not  dangerous  to  life,  and  it  may 
with  truth  be  said  that  the  arc  apparatus  is  eminently  safe  in  its 
operation,  as  no  high-tension  low-frequency  energy  is  used,  that 
employed  being  direct  current  on  the  one  side  and  high-tension  high- 
frequency  alternating  current  on  the  other. 

The  Magnetic  Circuit. 
As  regards  the  magnetic  circuit  we  have  already  said  that  the 
pole  pieces  are  adjustable  in  order  to  allow  an  easy  method  of 
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increasing  the  field  should  this  be  necessary.  For  the  same  reason 
these  pieces  are  given  a  cone  shape  and  the  yokes  are  generously 
dimensioned  to  avoid  saturation.  This  is,  of  course,  important, 
owing  to  the  fact  that,  the  shorter  the  wave  length,  the  stronger 
the  field  needed  to  give  good  results.  Another  reason  for  generous 
dimensions  is  the  need  of  reducing  heating  as  much  as  possible. 
At  the  same  time  there  is  no  point  in  forcing  up  the  copper  above  a 
certain  limit  for  the  sake  of  obtaining  a  little  better  arc.  In  this, 
as  in  other  matters,  economic  considerations  must  be  kept  in  view. 

The  field-coils  are  usually  connected  in  series  with  the  arc, 
though  in  the  larger  sizes  they  are  sometimes  separately  excited 
for  ease  of  adjustment.  The  field-coils  of  the  smaller  sets  are 
,  wound  with  cotton-covered  wire  of  square  section,  and  in  the 
larger  sizes  with  bare  copper  strip,  which  is  would  on  flat,  in  spiral 
coils  like  a  clock-spring,  with  mica  insulation  between'  the  turns, 
and  air-spaces  between  the  several  spiral  coils,  thus  providing  good 


seen  from  the  illustrations,  necessitates  suitable  supply  arrange- 
ments. In  the  case  of  coal  gas,  supply  is  made  through  the  base  of 
apparatus,  and  control  is  effected  by  a  tap  in  the  ordinary  way. 
In  the  case  of  liquid  fuels  a  reservoir,  or  on  the  larger  sets  two 
reservoirs,  mounted  on  the  top  of  the  apparatus,  and  complete  with 
filling  dishes,  are  emploj-ed.  These  reservoirs  can  both  be  used 
for  the  same  fuel  or  two  different  fuels,  so  that  the  mixture  of  hydro- 
carbons best  suited  to  local  conditions  may  be  employed.  For 
instance,  by  employing  a  volatile  fuel  to  start  -nith,  and  then  changing 
over  to  one  less  volatile,  quick  starting  up  and  efficient  working 
may  be  secured.  The  reservoirs  are  carefully  insulated  by  means 
of  ebonite  insulators,  and  are  fitted  ^^-ith  an  adjusting  sight  feed 
device,  so  that  the  supply  of  fuel  run  into  the  arc  chamber  may  be 
controlled.  The  feed  tube  is  adjusted  so  that  the  liquid  fuel  does 
not  drip  directly  on  to  the  electrodes  of  the  arc.  The  lid  of  the 
arc  chamber  is  firmly  secured  by  A^-ing-nuts  and  springs,  which  a^ 
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ventilation  and  also  good  insulation  against  higli-frcquencv  dis- 
cliargcs.  The  coils  arc  heavily  insulated  from  the  cores  and  frames 
with  mica,  the  field  windings  being  thus  made  practically  indes- 
tructible. A  number  of  terminals  are  iitted  on  the  outer  ends  of 
the  spiral  coils,  whereby  an  additional  means  of  adjusting  the  field 
strength  is  juovidcd.  The  lield-coil  units  rest  <  ii  nutallie  sectors 
which  in  turn  rest  on  the  concrete  foundation  or  bron/.e  frame,  the 
height  of  the  field-coils  being  adjusted  so  that  the  coil  is  properly 
centred  in  them.    A  field  eoil  ready  for  transport  is  shown  in  Fig.  7. 

TUK  Suri'LY   OK  HVDKO-CAHUON. 

As  is  well  known,  the  It  uhen  aie  oj  crates  in  a  l^dIO-^albon 
atmnsiihere.  Tliis  can  le  suiti)lied  either  by  coal  gas  or  by  some 
liijuid  fuel,  such  as  akehol  or  benzine.     To  effect  this,  as  will  be 


the  same  time  allow  it  to  le  quickly  o|-.ened,  and  make  a  thoroughly 
gas-tight  joint,  with  the  aid  of  a  grummet  of  soft  asbestos  packing, 
it  is  necessary  that  the  chamber  should  be  cleared  of  air  before  the 
arc  is  struck,  otherwise  a  slight  explosion  may  occur  ;  this,  however, 
is  quite  haimless.  and  is  effectively  taken  caie  of  by  a  safety  valve 
of  amjjle  size,  which  is  fitted  on  the  lid. 

Alcohol  is  the  fuel  most  commonly  emjtloycd  when  a  sujijily  of 
coal-gas  is  not  available.  It  is  easily  volatile  and  contains  com- 
jarativcly  little  carbon  ;  in  tlie  latter  respect  it  is  even  better  than 
coal-gas  since  it  causes  less  sooting.  Hovever,  if  the  chamber  is 
cleaned  out  once  a  day,  which  is  quickly  and  easily  done,  trouble 
from  sooting  need  not  be  feared. 

The  body  of  the  chamber  and  in  the  larger  s:^es  also  the  lid  and 
the  cathocle-holder  is  water-cooled,  being  ccmnected  in  the  same 


December  3,  1920 


THE  ELECTRICIAN. 


651 


Avater-circulation  system  as  the  anode,  already  mentioned.  In  the 
smaller  sizes  the  lid  of  the  chamber  instead  of  being  water-cooled 
is  provided  with  cooling  fins. 

Little  need  be  said  about  the  water  supply  necessary.  If  the  supply 
availaVjle  is  abundant,  ordinary  thermo-siphon  circulation  can  be 
used,  otherwise  a  small  circulating  pump  must  be  installed.  It  is 
hardly  necessary  to  add  that  great  care  must  be  taken  to  secure 


proper  sequence  by  the  employment  of  suitaVjie  interlocking. 
Thus,  the  movements  of  one  handle  on  the  switchboard  turns  on 
the  cooling  water  or  starts  the  circulating  pump,  starts  the  motor 
for  rotating  the  negative  electrode,  operui  the  valve  suppljing  the 
gas  or  alcohol  switches  on  the  direct-current  circuit  and  cuts  out  the 
starting  resistance.  Besides  this  "  pooh- bah  "  handle,  the  switch- 
board also  contains  a  water-gauge,  showing  the  gas  pressure  in  the 
chamber,  and  a  gauge  showing  the  pressure  of  the  circulating 
water.  There  are  Weston  moving  coil  instruments  for  measuring  the 
direct-current  amperes  and  volts,  and  a  hot-wire  ammeter  for 
measuring  the  output  of  high-frequency  current  to  the^aerial.     On 


^i 

i 

''V 

Fig.  6. — Latest  Type  of  350-kw\   Cathode. 


Fig.  8. — Four-Point  Wave  Chaxge-over  Switch  (Small  Size). 


that  all  joints  are  watertight,  especially  those  which  might  allow 
admission  of  water  into  the  arc  chamber.  If,  however  a  leakage  of 
water  docs  occur,  it  is  possible  to  carry  on  operating  for  a  short  time, 
and  to  provide  [iov  such  contingencies  the  chamber  is  fitted  with  a 
drain.  Incidentally,  the  entrance  of  water  into  the  chamber  leads 
to  an  excessive  consumption  of  the  cathode,  which  under  normal 
conditions  tends  to  build  up  rather  than  to  be  consumed,  o^ving 
to  the  fact  that  it  draws  a  supply  of  carbon  from  the  gas  or  liquid 
employed. 

Switch  Gear. 

It  is  equally  true  of  wireless,  as  of  a  great  deal  of  other  electrical 
apparatus,  that  its  operation  is  largely  in  the  hands  of  relatively 
unskilled  personnel,  and  that,  therefore,  the  more  foolproof  and 
the  more  simple  the  control  apparatus  the  more  efficient  is  its  working 


Fig.  7. — Field  Coils,  Wedges  and  Iron  (Bars  only  for  Support). 

likely  to  be.  For  the  control  of  the  apparatus  which  we  have  just 
been  describing,  therefore,  one  switch  only  is  used  for  effecting  all 
the  operations,  and  by  its  means  each  operation  is  carried  out  in 


a  larger  switchboard  which  we  saw  going  through  the  shops  there 
was  also  an  ammeter  in  the  earth  lead,  which  remains  at  zero  so 
long  as  the  insulation  is  good,  but  gives  a  deflection  in  case  of  any 
leakage  to  earth  from  the  aerial. 

A  starting  resistance  has  been  mentioned  ;  this  is  cut  out  while 
starting  up,  after  which  there  is  no  resistance  in  the  direct -current 
supply  circuit.  Unlike  any  ordinary  arc,  the  Poulsen  arc  will  burn 
steadily  without  needing  any  resistance  in  series  with  it  ;  choking 
coils  are,  however,  connected  in  the  circuit  supph-ing  direct  current 
to  the  arc,  for  the  purpose  of  preventing  high-frequency  current 
from  flowing  back  into  the  D.C.  circuit  and  breaking  dowii  the  insula- 
tion of  the  dynamo,  and  in  this  the  inductance  of  the  field -windings 
of  the  arc  also  assists. 


Fro.  9. — Single  Cont.4ct  Relay  Key  (Small  Size). 


The  arcs  are  constructed  to  deal  with  D.C.  inputs  of  from  ijkw. 
up  to  400  kw.  or  more.  The  D.C.  voltage  required  is  about  400 
for  the  smaller  arcs  up  to  800  or  1,000  for  the  largest  ones. 

In  showing  that  engineering  principles  and  conditions  have  their 
place  in  the  design  and  manufacture  of  wireless  apparatus  we  have 
continod  our  attention  practically  entirely  to  a  consideration  of  the 
main  engineering  apparatus.  The  lessons  that  can  be  drawn  from 
this  are,  however,  equally  applicable  to  much  of  the  auxiliary  equip- 
ment, such  as  inductances,  relays,  keys,  insulators,  &c.  To  suppose 
that  wireless  work  and  engineering  are  not  closely  comiected  is, 
thei-efore,  proved  to  be  in  the  highest  degree  fallacious. 
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The   Distribution  of   Electricity. 


By  W.  B.  WOODHOUSE. 


An  electricity  supply  system  commonly  develops  in  two  stages, 
first  as  a  series  of  isolated  nuclei,  second  as  the  association  of  these 
nuclei  into  a  compound  organism.  In  future  we  may  see  the  redis- 
tribution of  the  industrial  population  over  a  wider  area,  and  elec- 
tricity should  be  available  for  districts  where  new  developments  of 
industry  may  be  anticipated.  The  density  of  demand  will  vary, 
and  it  may  be  necessary  to  group  together  districts  which  it  would 
be  uneconomical  to  treat  separately.  In  a  weU-contrived  national 
system  of  supply,  provision  must  be  made  for  growth,  higher  pres- 
sures being  adopted  as  circumstances  demand.  A  system  of  inter- 
connected stations  avoids  the  necessity  of  placing  stations  in  area  s 
of  heavy  demand.  Users  may  be  divided  into  three  classes  :  ( 1 ) 
Domestic  and  small  power  users,  0  to  50  k.v.a.  ;   (2)  factories,  mines 
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Fig.  2  shows  the  variation  in  losses  with  load  factor.  The  author  in 
the  original  Paper,  attempts  to  simplify  the  calculation  of  these 
losses  by  a  consideration  of  the  variation  of  the  shape  of  the  load  curve 
likely  to  be  met  TOth  in  practice.  In  most  cases  the  load  factor  of  the 
losses  is  about  16  per  cent,  less  than  that  of  the  load. 

The  cost  of  energj"  may  be  divided  into  production  or  working 
charges,  administration  or  management  charges,  and  investment  or 
capital  charges.  The  cost  of  energy  after  transformation  or  trans- 
mission may  be  expressed  by  *S'i(l+c)  36-5  fej-Fi,  where  c  is  a  term 
dependent  on  the  expenditure  independent  of  demand,  and  6^  the 
cost  per  kelvin  after  transformation  ;  values  of  the  constants  may 
be  adopted  according  to  the  class  of  supply. 

The  economical  size  of  cables  may  be  deduced  as  follows  :  Let  P 
=cost  of  losses  in  pounds  per  annum  per  kilovolt-ampere  of  maximum 
load,  Q= annual  capital  charges  on  the  increment  cost  of  a  mile  of 
cable  per  square  inch  of  conductor,  a=section  of  each  conductor  in 
square  inches.  Then,  for  a  three-core  cable  the  annual  cost  of  losses 
per  mile  is  0-000128  Tl'la  or  Qa,  and  the  current -density  is 
7/a=88-4  JQJP. 

In  a  three-phase  system  the  pressure  drop  per  mile  due  to  resis- 
tance is  proportional  to  7/a,  and  therefore  to  J{Qll').     For  copper 
conductors  the  pressure  drop  per  mile  is  approximately 
^,=6-23  ^QjP. 

Determination  of  Weight  of  Coppeb. 
Dealing  with  networks,  the  simplest  condition  occurs  when  the 
load  is  uniformly  distributed  over  an  area.  With  a  circular  area  and 
central  feeding  point,  the  total  weight  of  conductor  is  equal  to  that 
required,  with  the  same  current  density,  to  supply  the  total  load 
concentrated  at  a  point  2/3i?  from  the  feeding  point,  R  being  the 
extreme  radius  of  the  area.  In  practice  other  considerations  arise. 
The  author  takes  a  rectangular  network,  the  load  per  unit  area  p 
being  equally  distributed  between  N  sub-stations.  If  the  area 
A  is  square  ivith  sides  R  miles  long,  and  the  distance  between  sub- 
stations D  miles,  the  load  per  sub-station  wiU  equal  pA/N=p  .  D\ 
The  route  length  of  mains  wiH  be 

^  '        -~2R(  JN-I). 


L=- 


D 


The  total  weight  of  copper  is  proportional  to  (iV— 1)  .  pAR/'2N.  As 
the  number  of  sub-stations  increases,  we  approach  a  limiting  value 
when  the  weight  of  copper  is  that  necessary  to  supply  the  total  load 
concentrated  at  a  point  distant  from  the  feeding  point  by  hR.  In 
practice,  networks  are  not  rectangular  nor  imiform,  but  the  equations 


and  workshops,  50  to  2,000  k.v.a.  ;  (3)  users  over  2,000  k.v.aj 
Present  limitations  have  resulted  in  detail  distribution  pressures  of 
100  to  250  volts,  which  are  so  generally  established  that  they  must  be 
accepted.  The  pressure  for  power  distribution  to  factories  varies 
according  to  the  density  of  demand.  It  may  be  economical  to  use 
two  pressures— i.e.,  2,000  and  10,000  volts,  which  the  author  has 
adopted  in  Yorkshire.  In  the  past,  a  hmit  has  been  set  by  the 
maximum  safe  pressure  of  generation— 11,000  volts.  The  third 
pressure  is  that  for  interconnection  of  stations  and  transmission  lines. 
The  author  indicates  various  alternative  s;>  stems,  including  trans- 
mission at  30,000  volts  and  20,000  volts  respectively. 

Capital  Expenditure. 

Capital  expenditure  consists  of  three  items  :  (1 )  Cost  of  excavating 
trenches,  laying  and  jointing  cables,  reinstating  ground  surface  ; 
(2)  cost  of  copper,  insulation,  sheathing,  armouring  and  initial  manu- 
facturing  costs  ;  (3)  extra  insulation,  increment  of  sheathing  and 
armouring  costs,  depending  on  the  maxinmm  potential  gradient 
permissible.  (1)  is  independent  of  the  cross-section  of  the  cables, 
(2)  is  dependent  on  cross -section,  and  (3)  is  necessitated  by  higher 
pressures.  The  cost  jx^r  mile  of  cable  w  situ  is  given  hy  A c+Bc  (area 
of  cor(i}+Cc(K  Vy\  where  A'  V  is  the  working  pressure  in  kilovolts  and 
A,  B  and  C  are  constants  {sec  Fig.  1).  The  cost  of  overhead  lines 
may  be  similarly  analysed  and  may  be  expressed  by 
ylo+5oXarea  +  (7o(A'F)+7;o(A-T')2. 

For  pressures  between  6,000  and  60,000  volts  the  cost  of  an  over- 
head lino  may  bo  regarded  as  proportional  to  the  pressure.  The  cost 
of  a  sub-station  may  take  the  form  A^-^B^  {kVA)-\-CjikV)-. 

The  Analysis  ok  Losses. 
Losses  in  the  distributing  syst<»ni  comprise  (1)  resistance  or  copper 
losses,  (2)  magnetic  or  iron  losses,  and  (3)  dielectric  or  leakage  losses. 

*  Abstract  of  a.  rapor  read  hviow  lli(>  Institution  of  Electrical  Engi- 
neers. 
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Fig.  2. — Vakiation  of  Losses  with  Load  Kactor. 

The  maxinuun  section  of  high-pressure  conductors  is  determined 
by  the  maximum  jx-rniissible  dielectric  stress  and  minimum  mass 
to  withstand  overheating  under  transient  faults  or  short  circuits. 
A  minimum  section  of  005  square  inches  apjx^ai-s  necessary  for  pres- 
sures above  10.000  volts.  The  j>ennissible  current  density  is  ap- 
proximately proportional  to  the  circumference  of  the  core  or  the 
square  root  of  the  area.  This  is  apjiroxiniately  true  for  three-core 
cables.  For  an  11.000-volt  cable  laid  direct  in  the  groimd  /  is 
roughly  equal  to  742  \  n— 37.  where  a  has  any  value  between  0-05 
and  0-3  square  inch.  It  ap{X'ars  that  three-core  cables  of  the  same 
tv}X*  of  construction  may  Ix^  obtainable  for  pressures  up  to  60,000 
volts,  and  that  present  methods  of  construction  limit  the  size  to 
0-25  square  inch  for  the  highest  pressure. 
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The  Cost  i'KR  Kilovolt- Ampere  Trans.\utted. 

The  cost  per  kilovolt-ampere  transmitted  by  a  cable  per  mile  of 
route  may  be  derived  from  the  expression  for  the  cost  of  cable  per 
mile,  and  that  for  the  economical  current  density.  The  cost  of 
overhead  lines  per  kilovolt-ampere  traasmitted  is  not  likely  to 
increase  as  rapidly  as  the  pressure,  and  therefore  as  regards  capital 
expenditure  there  is  no  economical  limit  to  the  pressure  used.  The 
limit  is  imposed  by  (1)  the  minimum  size  of  conductor  required  for 
mechanical  strength,  (2)  the  subdivision  of  circuits  necessary  for 
security  of  supply,  (3)  the  limitations  imposed  by  capacitance, 
regulation  and  leakage  losses,  and  (4)  the  increment  cost  of  sub- 
stations with  higher  pressures. 

The  author's  conclusions  are  summarised  as  follows  : — 

1.  Three  or  more  pressure  systems  are  necessary  for  economy. 

2.  The  detail  distribution  pressure  is  fixed  by  present  use  ;  a 
single-phase  pressure  of  from  200  to  250  volts  is  established. 

3.  The  size  of  the  distributing  sub-stations  is  determined  by  the 
density  of  load  and  the  size  of  power  users'  installations. 


4.  The  distance  between  these  8ub-8tation.s  depends  primarily 
on  th'i  detail  distribution  pressure  ;  the  sub-stations  should  \rt  as 
widely  spaced  as  consideratioas  of  pressure  drop  permit . 

5.  The  main  distribution  pressure  is  determined  by  the  number 
of  sub-stations  in  the  area,  the  total  load  and  the  economical  balance 
b8tw33n  expenditure  on  mains  and  sub-station-s.  In  indastrial 
area-»  a  pressure  of  10,000  volts  appears  economical. 

6.  The  extent  of  each  power  distribution  network  may  be  reduced 
with  economy  as  the  load  develops  and  the  size  of  sub-stations 
increases. 

7.  The  transmission  pressure  is  primarily  determined  by  a  con- 
sideration of  pressure  drop  and  tot£.l  power  ;  no  advantage  is  giined 
by  exceeding  a  minimum  fixed  to  meet  demands  anticipated  to  arise 
in  a  period  determined  by  the  rate  of  growth  of  load. 

8.  Main  sub-stations  are  determined  in  number  by  the  load  on 
the  power  distribution  networks,  the  pressure  distribution  and  the 
nuraber  of  generating  stations. 


Some   Economic   Aspects    of   E.H.T.   Distribution 

by  Underground  Cable.* 


By  R.    O.    KAPP. 


Centralised  generation  in  super-power  houses  should  achieve 
conservation  of  coal  supplies,  and  a  diminution  in  the  cost  of 
electricity.  Beyond  a  certain  size  no  appreciable  gain  in  economy 
is  to  be  expected,  while  the  cost  of  extra-high-tension  distribution 
increases,  so  that  ultimately  the  capital  charges  on  the  extra-high- 
tension  system  may  compare  with  the  coal  bill,  and  even  exceed  it. 
The  cost  of  the  distribution  system  may  be  as  low  as  £4  per  kilovolt- 
ampere  of  maximum  demand,  or  as  high  as  £19,  according  to  the  size 
of  the  area,  density  of  demand,  or  situation  of  the  power  house. 


Fig.  1. 


-Cost  of  E.H.T.  Distribution  with  Transformer  House 
AT  Point  C  and  Load  Evenly  Distributed. 


The  increasing  size  of  distribution  systems  introduces  new  problems, 
and,  in  future,  reductions  in  the  cost  of  electricity  may  be  made 
rather  by  economies  in  this  field  than  through  increases  in  generating 
efficiency.  Distribution  problems  are  therefore  receiving  much 
thought."  In  the  Paper  the  following  are  the  chief  aspects  con- 
sidered :  ( 1 )  The  choice  of  the  most  economical  position  for  the 
power  and  transformer  houses.  (2)  The  choice  of  the  most  econo- 
mical voltage.  (3)  Various  types  of  cable  lay-out.  (4)  Means  of 
ensuring  that  all  radial  feeders  shall  be  fully  loaded.  (5)  Methods 
of  making  fiiUest  use  of  the  current-can-j-ing  capacity  of  cables.  (6) 
The  use  of  tariffs  for  obtaining  the  best  use  of  the  distribution  system. 

Selection  of  Power  House  Site. 


Cheapest  distribution  is  obtained  when  the  power  house  is  nearest 
the  largest  or  most  concentrated  load.  In  the  original  Paper  the 
author  compares  graphically  the  i-elative  costs  of  distribution 
systems  ^nth  various  positions  assigned  to  the  power  house.  But 
the  choice  of  number  and  position  of  power  houses  is  in  practice 
rarely  much  effected  by  considerations  of  cost  of  distribution,  coal 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical 
Engineers. 


and  condensing  water  being  generally  determining  factors.  If  the 
power  house  is  far  away  a  transformer  house  within  the  town- 
boundary,  suppUed,  sa}%  at  30,000  volts,  may  be  used  to  step  down  to 
a  lower  pressure,  say,  6,600  volts.  Accordingly  the  selection  of 
a  suitable  position  for  the  transformer  house  is  of  interest.  Fig.  1 
shows  the  expenditure  on  cable  theoretically  needed  with  a  load 
distributed  evenly  over  the  town.  The  hmits  of  the  supply  area  are  A 
and  B,  the  transformer  house  is  situated  at  C.  The  length  of  the 
town,  /,  is  divided  in  the  ratio  p  q  by  the  transformer  house.  Let  a 
be  cost  per  yard  of  6,600-volt  cable,  b,  the  cost  per  yard  of  30,000-volt 
cable  needed  to  supply  entire  town  load.  The  shaded  area  shows  the 
total  cost  of  cable  \vithin  the  limits  of  the  town.  Then  it  follows 
that,  for  minimum  cost  of  distribution, 

P    <*"!. 

In  the  original  Paper  the  author  traces  a  similar  diagram  for  a  town 
in  which  the  maximum  demand  is  greatest  at  the  centre,  and  evenly 
reduced  to  zero  towards  the  outskirts.     In  this  case. 


p_l     /g-l 


p  should  be  theoretically  equal  to  ^.-l^  in  the  case  shown  in  Pig.  1, 
and  0-4  AB  in  the  second  case  considered.  U  the  power  house  i» 
on  the  fringe  of  the  to^vn  it  may  pay  to  supply  the  distant  parts  at 
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30,000  volts.  The  best  position  of  the  transformer  house  within 
this  area,  according  to  the  above  formula  is  one-third  the  distance 
across  the  area,  and  this  should  be  the  point  of  lowest  potential ; 
otherwise  part  of  the  cable  system  may  be  overloaded.     The  trans- 
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former  house  voltage  can  be  adjusted  by  suitable  transformer  tap- 
pings, and  the  author  suggests  a  convenient  grouping  giving  15 
possible  ratios. 

Most  Economical  Voltage. 
In  practice  we  should  select  the  highest  safe  voltage  at  which  (a) 
we  can  sell  power,  (b)  generate  power,  or  (c)  transmit  power.  These 
pressures  appear  to  be  6,600,  11,000  and  30,000  volts,  though  the 
latter  is  probably  not  the  ultimate  limit  for  underground  cables. 
Fig.  2  shows  the  cost  of  transmission  for  these  three  voltages. 

Cable  Lay-out. 
The  relative  advantages  of  various  types  of  cable  lay-out  are 
discussed  in  the  original  Paper,  and  are  classified  as  "  star,"  "  cob- 
web," "  ring  main,"  and  "  herringbone  "  systems.  The  suggestion 
is  made  that  on  a  "  cobweb  "  type  of  lay-out  induction  regulation 
should  be  installed  on  link  feeders  to  equalise  the  load  on  different 
radial  feeders.  The  total  load  capacity  of  a  distribution  system 
might  be  increased  in  this  Avay  at  comparatively  slight  cost  as  shoAvn 
in  Fig.  3. 


Co  equalize  £^e  Jodd 
an  t/ie  feeders 


SubsUtionA 


Fig.  3. 


6u]3Stdtion  B 

-Uneven  Distribution  of  Load  between  Feeders. 


In  the  original  Paper  the  author  presents  a  diagram  showing  the 
cost  per  kilovolt-ampere  per  mile  for  6,600-volt  cable,  under  the  best 
conditions  for  heat  dissipation.  Up  to  about  0-25  sq.  in.  the  cost 
per  kilovolt-ampere  per  mile  is  less  the  greater  the  cross -sectional 
area  of  copper,  but  the  expense  of  stand-by  cable,  and  cable  boxes  is 
increased. 

Load  Capacity  of  Cables. 

The  safe  limit  of  loading  for  cables  is  difficult  to  determine,  as 
great  fluctuations  occur  during  the  twenty-four  hours.    .  The  problem 


ing  or  cooling  curve,  similar  to  the  smooth  logarithmic  curve.     The 
vertical  scale  of  temperature  is  based  on  the  equation 


where  y  is  the  temperature  rise  after  time  x,  T  is  the  ultimate 
steady  temperature,  c  a  constant  depending  on  the  heat  capacity 
of  the  cable,  and  the  amount  of  heat  it  can  dissipate  in  unit  time. 
The  scale  of  temperature  is  such  that  a  imit  represents  final  steady 
temperature  when  unit  load  is  taken  by  the  cable. 

In  the  original  Paper  the  author  explains  how  temperature  charts 
for  twenty-four  or  more  different  loadings  can  be  traced  on  trans- 
parent paper,  and  placed  in  the  correct  position  above  a  template 
curve,  c,  in  the  -equation  referred  to  above,  is  the  time  taken  by 
cable  to  reach  63  per  cent,  of  its  final  temperature,  and  is  called  the 
"  time  constant."  Other  temperature  charts,  aU  corresponding 
with  a  given  load  diagram,  are  also  presented,  in 
which  the  author  also  gives  a  curve  showing  the  proportion  of 
equivalent  load  continuous  load  to  ^  peak  load,  corresponding  \\-ith 
various  time-constants  in  hours.  A  typical  temperature  chart  for 
transformers,  assuming  la  time-constant  of  10  hours  is  given,  and 
a  curve  connecting  transformer  losses  and  load.  jur 

Continuous  Rating  of  a  Cable. 

The  method  of  procedure,  in  order  to  find  the  safe  continuous 
rating  of  a  cable,  is  as  follows  :  The  most  severe  daily  load  curve  of 
the  year  is  selected,  and  is  divided  into  hourly  averages,  the  square 
of  each  average  load  being  written  on  the  load  curve.  A  piece  of 
tracing  paper  is  prepared  in  accordance  A\-ith  Fig.  4,  vertical  lines 
corresponding  to  intervals  of  an  hour  M-ith  a  spacing  determined  by 
the  time-constants  in  hours  of  the  cable.  The  square  of  the  load  is 
written  along  the  toji  of  the  paper  against  each  hourly  interval,  and 
a  vertical  scale  of  square  of  load  marked  on  the  left  of  the  paper. 
The  transparent  paper  is  placed  o\er  the  template  curve  so  that  the 
assymptote  of  the  latter  is  in  a  i^osition  corresponding  Anth  the 
square  of  the  load  for  the  first  hour  of  the  day,  and  the  curve  goes 
through  the  origin  of  the  chart.  Trace  the  curve  for  the  first  hour. 
Then  move  the  paper  vertically  until  the  assymptote  of  the  lower 
template  curve  is  on  the  square  of  the  load  for  the  second  hour  and 
move  the  paper  horizontally  until  the  template  curve  passes  through 
the  point  reached  bj^  the  temjjerature  chart  at  the  end  of  the  first 
hour.  Thus  the  curve  can  be  traced  for  the  second  hour,  and  the 
process  repeated  for  each  succeeding  hour  until  tlie  complete  chart 
is  built  up. 
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Kit!.  4. — Temperature  Chart  of  Cables  on  September  25th,  1919. 


is  to  determine  the  continuous  load  e(|uivalent  to  a  given  varving 
load,  i.e.,  giving  the  same  maximum  tom|)i'raturo  rise.  The  root- 
moan-square  of  the  load,  a])j)lie(l  to  tramway  motoi-s.  would  work  out 
too  low  for  cables,  owing  to  the  progix>sslve  heating  efieot  during 
twenty-four  liours.  Fig.  4  is  a  t»MnjKiature  chart  of  a  cable  during 
this  period.  The  smooth  logaritlimic  o\u-ve  is  a  heating  curve 
corresponding  to  the  steady  load  giving  the  .same  nuiximum  temjx>ra- 
turo  as  the  actual  varying  load.  'I'lu>  temjxMatuiv  chart  assumes  a 
constant  load  for  one  hour,  and  eatli  part  is  a  small  portion  of  a  heat- 


In  the  authors  opinion  it  will  Ik»  to  the  advantage  of  supply 
undertakings,  and  consumers,  if  large  electricity  works  charge  for 
power  on  a  tarifi  designed  to  encourage  the  use  of  good  power  and 
load-faotoi-s.  In  view  of  the  very  general  misapprehension  as  to  the 
importance  of  this  and  similar  questions  that  are  of  public  imjwrtance 
in  connection  with  the  supply  of  electricity  it  is  suggested  that  the 
time  has  come  when  electricity  sujiply  dejiartments  should  advise 
tlieir  consumei-s  how  to  keep  down  excessive  jx>aks  and  to  improve 
the  power-factor. 


December  3,  1920. 
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Institution   of    Electrical    Kngineers. 


A  fairly  large  audience  asiscrnbled  at  the  meeting  of  the  Institution 
of  Electrical  Engineers  on  Thursday,  November  25th,  to  hear  Mr. 
W.  B.  VVoodhouse's  Paper  on  "  The  Distribution  of  Electricity," 
and  Mr.  K.  O.  Kapp's  Paper  on  "  Home  Economic  Aspects  of  Extra 
High -Tension  Distribution  by  I'nderground  Cables."  abstracts  of 
which  will  l)c  found  elsewhere  in  this  issue.  There  was  the  usual 
diffidence  about  occupying  the  front  seats  in  the  lecture  theatre, 
with  the  result  that  late  comers  found  the  only  sitting  room  was 
right  down  in  front,  and  thereby,  no  doubt.^  unwillingly,  caused  a 
maximum  of  disturbance.  This  is  a  point  to  which  early  arrivals 
might  pay  attention  for  their  own  good.  There  is  such  a  thing  as 
being  too  modest. 

Mr.  WooDHOuSE  did  not  attempt  to  read  his  Paper  in  full,  and 
while  giving  a  few  selections  from  his  brief  made  the  important 
admission  that  networks  could  not  be  accurately  projected  on  the 
lines  he  had  laid  dov/n.  This  is  a  point  on  which  we  have  commented 
elsewhere.  We  were  glad  to  see  that  the  lantern  had  sufficiently 
recovered  from  its  indisposition  of  the  night  before  to  enable  Mr. 
Woodhouse  to  exhibit  some  interesting  load  curves,  though  we 
should  have  liked  to  have  had  a  little  more  time  to  study  these 
than  either  the  author  or  the  operator  gave  us. 

]\Ir.  R.  O.  K.\pp  also  did  not  attempt  to  read  his  Paper  in  full,  but 
he  attempted  to  cram  rather  too  much  of  it  into  a  limited  time, 
with  the  result  that  he  became  incoherent.  One  audible  and  im- 
portant point  was  that  though  networks  gave  little  trouble  there  was 
more  capital  tied  up  in  them  than  in  any  other  part'  of  the  system, 
and  that  the  attention  which  was  now  attracted  to  them  was  the 
direct  result  of  the  war.  He  pleaded  for  the  pooling  of  ideas  on 
this  subject,  and  said  that  the  object  of  his  Paper  was  to  start  the 
pool  by  throwing  a  few  ideas  into  it. 

The  President  on  the  Paper.s. 
We  were  glad  to  see  that  the  President  opened  the  discussion, 
though  we  were  disappointed  when  he  left  off  just  as  we  hoped  he 
was  going  to  Ijegin.  He  made  the  amusing  and  quite  apt  remark 
that  on  the  first  reading  of  Mr.  Woodhouse's  Paper  he  suspected  that 
the  author  would  conclude  by  adding  up  all  his  equations,  find  the 
minimum,  and  leave  the  consulting  engineer  with  nothing  more  to 
do.  He  rightly  emphasised  the  fact  that  though  Mr.  Woodhouse 
had  covered  a  ver}'  wide  field  he  had  also  left  an  immense  opening 
for  skilled  and  experienced  individuals  to  adjust  the  many  con- 
flicting elements.  He  asked  that  the  meeting  should  confine  itself 
to  a  discussion  of  the  network  part  of  the  two  Papers,  announcing 
that  there  would  be  a  full  discussion  on  tariffs  later  on  in  the  session. 
This  is  something  to  look  forward  to. 

Distribution  an  Art,  not  a  Science. 
Mr.  P.  V.  Hunter  introduced  a  new  note  into  the  usual  pre- 
liminary congratulatory  remarks,  by  saying  that  the  Papers  were 
neither  too  long  nor  too  discursive,  but  spoilt  it  all  by  going  oft"  in 
the  usual  way  to  criticise  them  in  detail.  He  agreed  with  Mr. 
Woodhouse  that  the  distribution  of  electricity  was  often  an  expen- 
sive necessity  under  present  conditions.  At  the  same  time  it  was 
a  necessary  economy,  as  it  enabled  advantage  to  be  taken  of  the 
savings  obtainable  by  jjlacing  power  houses  in  the  most  favour- 
able positions.  The  main  transmission  pressure  should  be  deter- 
mined purely  by  A\'hat  was  the  cheapest  \oltage  per  kilovolt-ampere 
I)er  mile  at  which  energy  could  be  transmitttd.  This  was  only 
qualified  at  extremely  high  pressures,  when  an  individual  feeder 
might  carry  more  than  its  share  of  the  load.  Distance  in  this 
country  \\&s  not  a  determining  factor,  whatever  voltage  was  em- 
ployed. Protective  apparatus  was  used  not  to  protect  inilividual 
equipment,  but  to  prevent  the  spread  of  the  results  of  the  break- 
down, and  to  limit  its  effects.  This  might  well  bo  more 
insisted  upon.  As  regards  voltage-drop  cables  and  overhead 
lines  were  not  comparable.  With  the  former  voltage  drop  was  not 
so  important  as  in  the  latter,  owing  to  the  reactance.  As  regards 
heating  effect  dielectric  losses  would  be  of  little  importance  in 
limiting  the  current,  in  spite  of  the  cable  makers'  guarantees  of 
can-ying  capacity  for  cables  with  the  same  size  of  core.  It  was  true 
that  as  the  working  pressure  rose  the  guaranteed  current  fell,  not 
because  the  dielectric  losses  were  substantially  larger,  but  because 
the  cable  makers  knew  less  about  what  was  happening.  This  is 
an  interesting  secret.  Though  a  good  deal  of  Mr.  Hunters  criticism 
was  directed  to  details  he  came  sharply  back  to  the  main  point  as  he 
concluded  by  quoting  Mr.  Kapps  statement  as  to  the  difficulty  of 
making  generally  applicable  rules  for  designing  cable  lay-out  schemes, 
and  said  that  for  many  years  to  come  the  design  of  high-pressure 
systems  would  be  more  an  art  than  a  science.  Those  concerned 
might  well  act  accordingly.  ^ 


The  Abandonment  of  Kelvin's  Law. 

Mr.  H,  M.  Sayers  l»egan  by  calling  attention  to  a  lamentable  act  of 
jettisorfng.  It  appeare*d  that  .Mr.  Kapp  had  thrfjwn  over  Kelvin'.s 
rule.  The  limiting  factor  for  E.H.T.  underground  cables,  according 
to  Mr.  Kapp,  was  heating,  and  if  that  was  so  Mr.  .Savers  a.sked  why 
did  not  Kelvin's  rule  apply,  as  Mr.  Kapp  implied  it  did  not  ?  The 
reason,  he  understood,  was  that  in  E.H.T.  work  Kelvins  law- 
would  give  a  higher  current  density  than  it  was  safe  to  work  with. 
In  reality  there  was  no  difference  between  low  and  high-tension 
distribution,  except  when  it  came  to  allowing  for  voltage  drop. 
Mr.  Sayers  seemed  rather  hurt  at  this  u[>setting  of  the  authorities, 
but  he  mast  console  himself  with  the  fact  that  as  our  knowledge 
advances  it  is  sometimes  necessary  for  the  authorities  to  be  modi- 
fied. He  concluded  by  saving  that  the  whole  question  was  one  of 
heating,  and  he  thought  the  problem  was  to  what  limits  of  pressure 
should  the  heating  be  taken  into  account  instead  of  the  economical 
density. 

The  Advantage-s  of  Tie  Line^. 

If  the  columns  of  the  Institution  ■  Journal  "  devoted  to  discussion 
were  integrated  a  large  proportion  of  the  total  would  be  found  to 
be  contributed  by  Major  A.  M.  Taylor.  On  this  (Kcasion  he 
stuck  closer  to  his  point  than  usual,  which  is  not  always  the  subject 
of  the  paper  under  discussion.  He  objected  first  to  Mr.  Woodhouses 
statement  that  the  transmission  pressure  was  primarily  determined 
by  a  consideration  of  pressure  drop  and  total  power  and  suggested 
that  it  was  not  jjossible  to  have  too  high  a  pressure.  United 
States  practice  Mas  to  go  in  largely  for  tie  lines  connecting  the 
various  generating  stations.  The  cost  of  such  a  line  at  30,iXH)  volts 
was  £0-4  per  kilovolt-ampere  per  mile  and  at  60,000  volts  was 
£0-5o  per  kilovolt-ampere  per  mile,  falling  steadily  as  the  voltage 
rose.  For  a  60-mile  transmission  line  at  30,000  volts  the  cost 
was,  therefore,  £24  per  kilovolt-ampere  and  £12  per  kilovolt-ampere 
at  100,000  volts.  Tie  lines  in  this  coimtry  would  be  an  enormous 
advantage  to  many  station  engineers  who  were  short  of  power, 
and  would  prevent  a  good  deal  of  the  present  strain  on  the  generating 
plant.  The  increased  demand  that  could  be  satisfied  would  more 
than  pay  for  them.  The  use  of  single-phase  cables  had  been  sug- 
gested.  The  difficulty  was  that  the  maximum  voltage  gradient 
\\as  at  the  edge  of  the  core  and  it  fell  off  rapidly. 

Mr.  E.  T.  Painton,  who  addressed  the  meeting  from  the  back 
of  the  room,  was  the  best  speaker,  as  far  as  delivery  went,  and  his 
remarks  could  be  clearly  heard.  He  suffered,  like  others,  under 
the  delusion  that  the  papers  were  on  the  subject  of  the  relative 
advantages  of  overhead  and  midergi-oiuid  transmission,  and  directed 
his  remarks  entirely  to  that  subject.  He  objected  that  Mr.  Wocxi- 
house  did  not  go  into  the  question  of  whether  high  tension  cables 
were  justified  economically,  and  pointed  out  that  even  for  low 
voltage  distribution  overhead  lines  were  considerably  less  costly 
than  cables.  Even  with  an  overhead  line  there  was  an  economical 
limit  to  which  the  voltage  could  he  raised,  and  there  was  a  definite 
minimum  of  cost  which  also  occurred  at  a  definite  voltage.  Never- 
theless, the  most  economical  voltage  with  a  overhead  line  was 
considerably  higher  than  with  an  undergi-ound  cable.  He  objected 
that  the  expressions  given  by  Mr.  Woodhouse  for  the  cost  of  the 
line  jjer  mile  were  useless  as  they  stix^<',and  pointed  out  that  with 
the  overhead  lines  the  rate  of  increase  of  cost  with  voltage  was 
much  less  steep  than  was  the  case  with  a  cable.  This  enthusiastic 
supporter  of  overhead  transmission  was  developing  liis  theme  at 
great  lengtli  when  he  was  cut  short  by  the  Presidents  bell,  and 
the  meeting  came  to  an  abrupt  end  until  December  9. 


The  Discussion  at  Manchester. 

Our  ^fanchester  Correspondent  sends  us  the  following  account 
of  the  discussion  on  Mr.  Woodhouse  s  Pa^x^r.  which  took  place  on 
November  23  : — 

It  is  to  he  hojied  that  this  Paper,  when  read  before  the  Institution 
in  London  and  at  the  other  tenitorial  centres,  will  evoke  more 
discussion  than  it  did  on  the  occasion  of  its  first  reading  at  Man- 
chester. l>spite  Manchester's  reputation  for  constructive  criticism 
only  two  speakei-s  rose  to  discuss  this  Paper,  although  the  meeting 
was  quite  well  attended.  The  Pajx>r  is  discursive,  and  takes  a 
wide  outlook,  and  this  may  probably  account  for  the  fact  that 
few  members  present  really  grasped  the  issue  wliich  the  author 
raised.  Mr.  Woodhouse  urged  the  more  extended  application 
of  high  pressure  cables,  and  in  lus  reply  lamented  that  so  few 
representatives  of  cable  makers  were  present. 

Mr.  H.  A.  Katcliff  emphasised  the  author's  reference  to  a 
recognition  in  a  system  of  power  transmission  and  distribution 
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of  the  time-element.  Higher  working  pressures  introduced  from 
time  to  time  as  the  need  arises  are  likely  to  be  more  economical 
than  the  immediate  adoption  of  the  highest  pressure  necessary 
for  the  country  as  a  whole.  The  speaker  gave  two  useful  for- 
mulae— both  favourably  commented  upon  by  Mr.  Woodhotjse — 
to  be  considered  in  conjimction  with  formulae  advanced  by  the 
author.  The  first  is  used  in  connection  with  calculations  respecting 
the  cost  of  load  factor  losses  : — 

where  /=load  factor  of  losses  ;  and  F=  load  factor  of  the  load. 
The  formula  used  by  Mr.  Woodhouse  is 

The    second    formula    concerns    the    current    carrying    capacity 
of  cables,  where  33,000  volt,  3  phase,  paper-insulated  cables  are  being 

used  : —  

/=  VoA 

where  a=sectional  area  of  conductor  i)er   phase   in  square  inches 

and    Z>=diameter    over    lead-covering,    in    inches.     The    author's 

Paper  contains  a  formula  for  cables  operating  at  11,000  volts  : — 

7=742  Va- 37, 

where  a = conductor  area  in  square  inches.  Dielectric  losses  in 
cables  are  proportional  not  only  to  the  charging  current  and  working 
pressure  (as  stated  by  the  author),  but  also  to  the  temperature  of 
the  cable  and  the  power  factor  of  the  cable,  regarding  the  latter 
as  a  capacity.  Mr.  RatclifE  showed  how  the  power  factor  may  rise 
rapidly  with  temperature  according  to  the  character  of  the  cable, 
and  urged  that  for  high  pressure  working  cables  are  required  in 
which  the  power  factor,  while  rising  slowly  with  temperature, 
also  has  a  low  initial  value.  Fortunately,  cables  of  this  tj^e  are 
now  being  manufactured,  although  Mr.  Woodhouse,  in  reply, 
emphasised  the  importance  of  maintaining  low  temperatures. 

Mr.  Watson  on  the  Future. 
Mr.  S.  J.  Watson,  judging  by  the  reception  his  remarks  received, 
apparently  voiced  the  experience  of  many  members  when  he  pointed 
out  that  in  individual  supply  systems,  invariably  where  a  new  load 
is  least  expected  and  where  conductors  are  of  smallest  size,  there 
the  greatest  demand  arises  !  The  speaker  gave  an  interesting  fore- 
cast of  the  figures  the  ultimate  demand  for  electricity  in  industrial 
areas  might  be  expected  to  reach  :  he  suggested  J  h.p.  per  head  of 
population.  This  works  out  at  about  700  units  per  head  per  annum, 
and  Mr.  Woodhouse,  in  reply,  felt  it  would  be  a  long  time  before 
that  figure  would  be  reached,  as  at  present  the  average  demand  is 
300  units  per  head.  However,  in  the  raining  industry  2  H.p.  are 
used  per  man  employed,  which,  with  a  family  of  four,  is  J  h.p.  per 
head.  As  in  this  way  the  application  of  electricity  becomes  moi-e 
extended,  Mr.  Watson  feels  it  undesirable  to  generate  at  any 
great  distance  from  the  centre  of  population,  as  the  failure  of,  say, 
a    50,000-kw.  cable    would   be  a  serious    matter.      He    suggested 


10,000  kw.  to  20,000  kw.  as  the  Umit  for  commercially-useful  cables, 
urged  the  necessity  for  not  tapping  main  transmission  lines, 
and  cited  the  dangers  attendant  upon  tapping  a  33,000-volt 
line — a  voltage  that  ^^ill  become  general — inter-connecting  two 
large  generating  stations.  Mr.  Woodhouse,  in  his  reply,  regarded 
this  as  a  debatable  matter,  as  ring  mains  are  not  without  dis- 
advantages ;  considering  a  triangular  area  ^nth  stations  at  the 
apexes,  he  would  undoubtedly  inter-connect  through  the  central 
point,  from  which  all  control  would  be  undertaken. 

Finally,  the  great  issue  of  overhead  lines  versas  underground 
cables  was  touched  upon.  Mr.  Watson,  while  agreeing  that  main 
lines  vnU  never  be  overhead,  felt  that  the  latter  admit  of  enormous 
extension  as  secondary'  lines  for  general  purposes,  especially  as 
their  cost  for  increasing  voltages  is  not  as  great  as  in  the  case  of 
underground  cables.  Mr.  Woodhouse  indicated  that  much  is 
known  res|)ecting  high-tension  overhead  transmission,  but  we 
need  to  explore  the  possibilities  of  the  high  pressure  cable.  The 
danger  of  interruption  of  ser\dce  in  industrial  areas  ^%-ith  overhead 
lines  is  very  real,  a  thunderstorm  being  sufficient  to  close  down  the 
supply. 

The  Discussion  at  Newcastle. 

Mr.  Woodhouse's  Paper  was  also  discussed  at  Newcastle,  and 
we  give  below  a  brief  account  of  the  Proceedings. 

IVIr.  TowNLEY  considered  the  higher  cost  of  losses  to  be  very 
important  in  the  case  of  consumere  taking  large  loads  for  short 
periods,  and  that  this  should  be  provided  for  in  the  tariff. 

Dr.  BowDEN  pointed  out  that  although  isolated  areas  may  not 
be  commercially  economical  at  the  moment,  they  were  often  of 
great  use  in  the  development  of  supply.  Regarding  high  pressure 
cables  he  considered  that  the  increased  dielectric  losses  were  offset 
by  the  reduced  copper  losses,  the  result  being  generalh'  constant. 

Mr.  C.  Vernier  did  not  agree  that  the  extra  cost  of  insulation, 
sheathing  and  armouring  in  the  case  of  cables  was  proportional 
to  the  pressure,  nor  that  the  cost  of  overhead  lines  was  propor- 
tional to  the  pressure.  The  problem  of  constructing  reliable 
66,000- volt  underground  cables  was  now  nearly  solved,  but  the 
question  of  cost  would  need  careful  consideration. 

Mr.  C.  Wilson  suggested  that  overhead  lines  might  be  made 
use  of  for  developing  loads  in  small  areas  on  account  of  their 
cheapness.  These  lines  could  be  replaced  by  cable  at  a  later  date 
when  the  load  grew  sufficiently. 

Mt.  Fawssett  referred  to  the  necessity  for  specifying  the  cable 
temperature  when  considering  dielectric  losses  as  the  losses  in- 
creased rapidly  with  the  temj^erature. 

Mr.  Woodhouse  (in  reply)  said  that  in  considering  the  cost  of 
overhead  lines  it  must  be  remembered  that  the  ase  of  high  pressures 
and  larger  powers  necessitated  ^^^der  spacings,  longer  supports  and 
more  elaborate  terminal  arrangements,  and  he  therefore  adhered 
to  his  original  statement. 


The    Reason    Why  : 


II. — Good    Timekeeping   is   Sssential. 


W.    .1.    IIISCOX. 


The  rules  and  regulations  in  n>gard  to  timekeeping  are  but  im- 
perfectly understood  by  the  average  operator.  He  knows,  of  course, 
that  it,  is  nccossarv  for  the  factory  to  open  at  a  definite  time,  and  that 
a  standard  i'unv  for  closing  must  be  adopted.  He  is  also  nx'onciled 
to  the  ])re.se:u'e  of  the  automatic  time  i«cordev.  althougli  then'  «fl,< 
a  time  when  he  regarded  tliis  as  an  instance  ff  nvl  ta]ie.  It  is, 
however,  in  the  factory  where  the  i)iece  m  ork  or  oonuw  system  is  in 
operation  tliat  he  is  apt  to  become  exasj)erated  at  the  methods 
employed  to  ensure  good  time  keeping,  arguing  that,  as  the  man 
cannot  earn  if  he  is  not  tlierc,  lie  should  be  allowed  some  latitude 
in  the  matter  of  attendance. 

The  timekeeping  system  has,  in  tlie  large  factory,  been  elaborated 
of  late,  and  a  specific  tinie  department  lias  been  established.  The 
operator  fails  to  recognise  that  he  is  the  primary  eaiioc  of  this,  and 
that,  under  modern  conditions.  timeUeepiug  nnist  be"i-egarded  as 
an  integral  part  of  tiie  factory  orga'.isation.  "  lint,"  argues  the 
operator,  "  why  should  a  Uian  l>e  penalised  lH>eanse  he  loses  half-an- 
hour  or  halfa-day  t  He  is  on  ])iece  work,  and  can  usually  make  up 
the  time  that  he  loses.  tJood  tinvekeejiing  is  not  absolutely  essential." 
iSlrange  to  relate,  it  is.  The  fact  that  the  nvan  can  make  up  the  time 
he  loses  is  no  argument,   for,  strictly  sjxvnking,   he  cannot.      It   i." 


surmised  that  if  he  puts  in  a  full  week,  he  earns,  say.  {\\v  pounds,  and 
tiiat  if  he  loses  half-a-dav  he  can,  by  working  hanler,  stUl  earn  five 
])Ounds  per  week.  Now,  looking  at  this  in  the  broad  stMise,  it  is 
ap])an'nt  that,  if  he  can  lose  halfa-day  and  still  earn  five  pounds  per 
week,  he  can,  l»y  working  the  full  week,  earn  five  pounds  t^en  shillings. 

Timekeeping  .\nd  Production. 

The  mon'  a  man  earns,  the  nion^  he  should  be  ]»nMlucing,  thus  by 
losing  halfa-day  he  is  restricting  production,  and  if.  aft^r  losing 
half  a-day,  he  still  earns  as  much  that  wt^k  as  he  did  the  preceding 
week,  when  he  did  not  lose  any  time,  then  it  is  evident  that,  generally 
s]M<aking,  he  is  not  earning  what  he  should  l>e.  Not  only  is  he 
restricting  his  own  individual  production,  but  he  is  restricting  the 
collective  ]iroduction  of  his  department,  for  the  more  he  produces, 
the  nu>re  also  can  his  fellows  produce. 

The  bad  timekeejH^r  dislocates  planning,  and  wlien  this  hapjiens 
output  is  adversely  affected.  Planning  is  based,  not  on  the  time 
given,  but  on  the  estimated  time  taken.  The  time  given  for  a  certa.in 
job  may  be  twenty  hours,  but  it  is  expected  that  it  will  be  completed 
in  tit  teen  hours,  and  the  planning  is  based  accordingly.     Now,  if 
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tlir<ni^?h  losing  time,  eighteen  hours  are  taken  on  the  job,  then  three 
hours  are  lost,  even  though  the  man  has  succeeded  in  keeping  under 
the  time  limit. 

Unpunctlai.ity  and  Wasted  Machinery. 

Apart  from  this,  there  is  the  loss  due  to  idle  machinery  or  wasted 
space,  for,  after  all,  it  is  the  space  rather  than  the  operator  which 
counts.  Every  square  foot  in  the  factory  is  surveyed  and  valued, 
and  the  space  occupied  by  the  bad  timekeeper  has  a  valuation 
fixed  upon  it,  the  appurtenances,  such  as  machine  tool,  bench  \ice, 
&c.,  being  taken  into  consideration.  Thus  for  half-an-hour,  or 
half-a-day,  this  space  is  a  dead  loss,  for  nothing  is  being  produced, 
and  all  the  hustling  in  the  world  afterwards  will  not  make  up  that 
which  is  lost. 

It  is,  however,  in  the  sho[)  ))roducing  small  quantities  of  various 
parts  that  the  bad  timekeepers  influence  is  more  sharply  felt,  for 
here  the  individual  jol)  is  so  small  that  any  delay  is  directly  felt. 
A  small  job  may  be  wanted  in  half-an-hour,  but  as  the  operator  is 
absent  it  has  either  to  await  his  arrival,  or  be  handled  by  another 
man,  this  latter  course  usually  upsetting  the  arrangements  made  in 
connection  with  another  jol).  A  slight  delay  in  connection  with  an 
early  operation  w  ill  often  cause  a  deal  of  trouble  later,  as  the  follow- 
ing illustration  shows.  The  next  job  for  the  titters  was  the  assemb- 
ling of  five  electric  motors,  and  the  only  pieces  missing  were  the  ten 
bearings  which,  owing  to  the  ab.sence  of  the  turning  operator,  had 
not  come  through  in  the  correct  sequence.  When  they  eventually 
came  off  the  lathe,  they  had  to  go  to  the  milling  section,  and,  by 
reason  of  the  delay  in  the  turning  section,  there  was  no  milling 
machine  available  at  the  moment.  The  job  therefore  had  to  wait 
until  a  machine  was  free,  and  by  the  time  the  bearings  reached  the 
fitting  shop  the  initial  delay  had  increased  threefold.  The  bearings, 
not  being  in  the  fitting  shop  at  the  appointed  time,  prevented  the 
titters  from  starting  on  the  motors,  and  so  another  job  had  to  be  put 
in  hand.  The  five  motors  referred  to  had  to  wait  until  the  job  in 
hand  had  been  completed,  and  half-a-day  lost  on  the  bearings,  on 
account  of  bad  timekeeping,  meant  one  week's  delay  in  the  final 
delivery  of  the  motors,  a  serious  matter  to  the  firm  which  prided 
itself  ui)on  its  deliveries. 


The  Kffect  of  Baf)  Timekeeping  in  the  Early  Stages. 

We  are  experiencing  difficulty  in  getting  ca«tingH  at  the  present 
tim.e,  and  the  following  true  illustration  will  show  the  far-reaching 
effects  of  bad  timekeeping  in  connection  with  the  early  stages  of 
manufacture.  An  engineering  factory,  dependent  up^m  an  outside 
foundry  for  its  casting  supplies,  arranged  «ith  a  foundry  for  a  weekly 
delivery  of  twenty  large  castings.  The  foundry  could  only  allocate 
one  ma.i  on  this  particular  job,  and  the  promise  was  based  on  the 
man  producing  four  castings  jK-r  day.  The  factory  arranged  for 
other  supplicfs  elsewhere,  and  planned  their  machinery  department 
accordingly.  The  man  in  the  first  foundry  turnffd  out  his  four 
castings  per  day,  but  he  developed  the  habit  of  al^senting  himself 
from  work  every  .Motiday.  (Saturday  in  this  foundry  did  not 
count.)  The  result  was  that  the  foundry  could  deliver  only  sixteen 
castings  per  week  instead  of  twenty,  and  one  week  in  every  five  the 
operators  in  the  machinery  department  had  practically  to  stand  off, 
because  sufficient  supplies  of  castings  were  not  available. 

Tn  another  case  a  two-handed  job  was  .seriously  delayed  owing  to 
the  bad  timekeeping  of  one  of  the  opjerators.  The  other  man  kept 
good  time,  but  he  had  to  remain  idle  for  some  time,  as  he  was  onable 
to  proceed  single  handed.  Although  at  his  work,  he  was  losing 
money,  for  he  was  unable,  by  reason  of  the  absence  of  his  partner, 
to  progress  fast  enough  to  make  bonus.  That  man  certainly  was 
not  sorry  when  the  firm,  in  accordance  with  the  regulations,  penalised 
and  finally  discharged  the  bad  timekeeper. 

It  is  not  suggested  that  a  man  can  always  be  at  wcrk  to  the 
minute,  and  in  certain  cases  the  loss  of  half-an-hour  or  of  half-a-day 
can  be  condoned.  It  is,  however,  against  the  habitual  time  loser 
that  this  article  is  directed,  for  the  effect  of  his  shortcomings  is 
felt  by  his  fellows  as  weU  as  by  the  firm.  There  is  also  the  case  of 
the  man  who,  though  always  in  to  time,  always  takes  five  or  ten 
minutes  to  start  work.  Hundreds  of  hours  are  lost  weekly  through 
this  cause,  and  it  is  therefore  essential  that  the  activities  of  the  time- 
keeper do  not  cea.se  ^\'ith  the  time  recorder.  Time  is  money,  and  this 
fact  must  be  driven  home.  The  restrictions  which  are  so  often 
resented  are  in  most  cases  the  direct  result  of  the  action  of  the  men 
themselves,  for  were  they  to  apply  themselves  in  a  businesslike 
manner,  the  need  would  cease  to  exist. 


Mr.   E.   F.   W.   Alexanderson   on    Wireless 

Transmission.* 


The  entr\-  of  the  (Corporation  with  which  the  author  has  been 
connected  for  the  last  twenty  years  upon  the  field  of  radio  communi- 
cation, has  been  a  gradual  growth,  and  a  natural  consequence  of  its 
general  activities  in  power  engineering.  Engineers  specialising 
in  alternating  current  technique  were  in  a  natural  position  to 
take  up  the  problem  of  designing  the  alternators  and  transformers 
needed  in  radio  technique.  These  differ  from  those  used  in 
the  power  technique  principally  in  the  fact  that  the  number  of 
alternations  per  second  is  about  one  thousand  times  as  great. 
This  speeding  up  of  the  performance  one  thousand  times  involved 
many  new  problems,  but  the  most  remarkable  fact  to  record  is 
that  the  generally  established  principles  of  alternating  current 
power  technique  can  be  applied  to  the  radio  technique  almost 
without  change.  This  means  that  the  magnetic  properties  of  iron 
which  had  been  reduced  to  an  exact  science  by  Steinmetz  thirty 
years  ago  had  to  be  studied  again  at  radio  frequencies,  but  it  was 
found  the  Steinmetz  laws  of  hysteresis,  eddy  currents  and  skin 
effect  were  as  accurate  at  two  hundred  thousand  cycles  jier  second 
as  at  twenty-tive  cycles.  It  was  furthermore  found  that  the 
established  conceptions  of  phase  displacement,  power-factor,  loading 
and  lagging  currents  were  as  applicable  and  useful  in  the  high- 
frequency  as  in  the  lower  frequency  technique. 

The  Essentials  of  Kaoio  Communication. 

Keeping  in  mind  the  origin  of  the  modern  art  of  radio  communica- 
tion in  the  two  widely  separate  realms  of  knowledge,  power  engin- 
eering and  electro  physics,  we  find  that  the  essential  parts  are  a 
modern  electric-power  plant  working  at  high-frequency  ;  second,  a 
network  of  wires  a  mile  long,  supported  on  tall  nu\sts  ;  third,  on  the 
opposite  side  of  the  ocean  a  httle  glass  bulb  full  of  shooting  stars. 
The  question  is  :  What  does  really  happen  ? 

Does  the  electricity  generated  by  the  alternator  emanate  from 
the  antenna  and  How  in  an  undulating  stream  through  the  air,  or 

*  Abstract  of  a  lecture  delivered  at  a  joint  meeting  of  the  Radio 
Institute  of  America  and  the  New  York  Electrical  Societv. 


through  the  water,  or  through  both  ?  If  we  search  for  it  in  an 
aeroplane,  we  find  it,  and  if  we  submerse  ourselves  in  a  submarine 
and  search  for  it,  we  find  it,  and  yt  we  are  told  it  is  not  there. 
Does  the  little  electron,  as  an  indiWdual,  take  a  leap  off  the  aerial 
wires  and  after  devious  paths  hnd  its  home  in  the  glass  bulb  on  the 
other  side  of  the  ocean  ?     We  are  also  told  that  it  does  not. 

The  Ether  Theory  as  an  Expl.\natory  Basis. 

We  were  once  told  by  the  physicists  that  all  sjwicc  was  tilled  by 
a  fine  substance  that  was  called  ether,  and  that  the  light  and  heat 
that  radiated  from  the  sun  were  a  wave  motion  in  the  ether.  The 
physicists  now  tell  us  that  there  is  no  ether,  but  still  they  say  that 
light  is  a  wave  motion.  Bo  this  as  li  may,  for  the  purposes  of 
visualising  what  takes  place  in  radio  transmission,  it  is  convenient 
to  cling  to  the  theory  of  the  ether. 

The  distance  that  a  wave  can  travel  before  it  fades  out  is  pro- 
j)ortional  to  its  length.  We  may  therefore  mtroduce  the  idea  of 
wave  length,  which  is  the  distaiuv  from  the  crest  of  one  wave  to  the 
next.  In  radio  communication  it  has  been  ol>served  that  the  distance 
over  which  ivliable  comnumication  can  bo  maintained  is  about  500 
times  the  length  of  the  ether  wave  that  is  used.  It  may  bo  more  than 
a  coincidence  that  the  distani-e  to  wliich  a  sound  wave  travels  in  air, 
and  that  a  wave  on  the  surfa^v  of  water  will  travel  Wfore  it  fades  out 
is  also  about  MO  wave  lengths.  The  average  wave  length  of  soimd  of 
spoken  wonls  is  about  1  ft.,  and  we  know  that  if  we  sjx^ak  loud 
our  voices  will  carry  a  distance  of  about  olX^  ft.  The  exceptions 
to  this  rule  that  will  occur  to  anybody  are  also  significant.  We 
know  what  distances  voices  will  carry  over  a  lake  in  a  quiet  evening. 
We  also  know  what  extraordinary  ilistances  radio  signals  will  carry 
sometim?s  on  a  quiet  night.  These  are  exceptions  that  prove  the 
rule,  and  the  rule  refei-s  only  to  reliable  commmiication  under 
normal  conditions. 

A  radio  transmitting  system  is  designed  for  the  purpose  of  produc- 
ing waves  in  the  ether  wlxich  we  call  electromagnetic  waves,  and 
for  controlling  the  rate  at  which  the  waves  are  produced,  in  such  ?. 
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way  that  a  train  of  successive  waves  Avill  carry  the  meaning  of  articu- 
late speech  or  telegraphic  code.  If  we  -wish  to  send  a  message  a  long 
distance,  we  must  select  a  long  wave.  The  distance  to  Europe  is 
5,00Q  km.  If  this  distance  is  to  be  bridged  by  500  wave  lengths, 
each  wave  length  must  be  at  least  10  km.  (6  miles),  or  as  it  is 
usually  expressed  10,000  metres. 

A  Boat  Analogy. 

We  can  produce  water  waves  by  rocking  a  boat.  If  we  rock 
a  canoe  we  get  a  short  wave,  but  if  we  rock  a  larger  boat  we  get 
a  correspondingly  longer  wave.  To  rock  the  boat  requires  energy, 
and  in  order  to  produce  a  wave  of  suitable  length,  the  energy  must 
act  through  an  intermediate  member  which  has  suitable  size  and 
proportions. 

In  radio  transmission  the  energy  is  furnished  by  the  high-frequencj^ 
power  plant,  but  in  order  to  transform  this  energy  into  waves  there 
is  required  the  intermediate  member  which  makes  contacts  ^viih  a 
large  volume  of  the  medium  which  carries  the  wave  motion.  This 
medium  is  the  ether  and  corresponds  to  the  water  or  the  air  in  the 
more  familiar  forms  of  wave  motion.  The  member  that  transfers 
the  energy  to  the  ether  is  the  antenna,  and  corresponds  to  the  hull  of 
the  rocking  boat. 

Now  the  wave  is  a  successive  displacement  of  the  medium,  and  the 
initial  displacement  produced  by  the  member  acting  upon  the  medium 
is  proportional  to  its  volume.  The  water  displacement  of  the  boat 
corresponds  to  the  effective  volume  of  the  antenna.     The  maximum 


efficient  transmission  of  these  long  powerful  waves  an  antenna  will 
l>e  needed  that  makes  contact  with  a  large  volume  of  ether.  This 
will  be  accomplished  by  combining  several  of  these  antennas  into 
one  unit.  At  other  times  the  same  antennas  will  be  used  for  the 
simultaneous  transmission  of  several  messages  over  shorter  distances. 

The  Multiple  Tuned  Antenna. 
The  shifting  of  radiation  power  which  has  been  referred  to  is 
made  possible  by  the  use  of  the  multiple -timed  antenna  which  has 
been  described  in  a  previous  paper  before  the  Institute  of  Radio 
Engineers.  The  New  Brunswick  and  Marion  antennas  are  now  tuned 
so  that  each  acts  as  six  single  antennas  operating  in  multiple.  The 
combining  of  several  units  in  multiple  is  only  a  further  extension  of 
the  same  principle.  When  two  such  antenna  groups  are  connected 
in  multiple  the  loss  resistance  is  reduced  to  one -half.  Hence  the 
efficiency  of  the  antenna  is  increased  so  that  a  given  power  produces 
more  radiation.  Still  more  important  is,  hoAvever,  the  fact  that  more 
power  may  be  utilised  at  this  increased  efficiency,  and  so  the  net 
result  is  that  the  amplitude  of  the  radiated  wave  is  doubled,  which 
means  that  four  times  as  much  energy  is  radiated. 

The  Radio  Central  Station  in  Peactice. 

The  economical  factors  that  point  to  the  radio  central  station  as 
the  practical  solution  of  the  problem  of  long-distance  communication 
are  practically  the  same  as  those  that  created  the  central  electric 
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voltage  at  which  the  antenna  can  be  operated  corresponds  to  the 
maximum  angle  to  which  the  boat  can  be  rocked  before  it  ships 
water.  This  is  the  voltage  at  which  the  surrounding  air  breaks  down 
under  the  electrostatic  pressure.  The  di'-^.lacement  in  the  ether 
is  really  a  measure  of  volume,  as  is  apparent  from  the  consideration 
that  the  charging  current  at  the  limiting  voltage  is  ])r()])ortional  to 
the  two  horizontal  dimensions.  The  third  dimension  or  the  height 
api^ears  directly  in  the  product,  and  is  expressed  in  metres. 

The  Antenna  Height  as  a  Factor. 

The  height  of  the  antenna  is  the  most  expensive  of  the  three 
dimensions  by  which  we  may  create  electric  disi)lacement  in  the 
ether.  The  tendency  in  stations  designed  for  gn  atest  economy  is 
therefore  towards  structures  of  moderate  height  and  great  length, 
whereas,  the  tendcnicy  in  the  ])ast,  when  dynamic  efficiency  was  tlie 
princij)al  consideration,  was  towards  towers  of  fnvat  lulglit.  The 
unit  of  jK-rfornumcc  on  th(»  old  basis  was  kilowatts  consumed  by  the 
antenna.  The  unit  on  the  new  basis  is  ether  dis|)lacement.  Tins 
modern  measure  of  anteniui  radiating  capacity  is  the  number  of  units 
of  ether  displacement  that  can  be  produced  at  tlie  voltage  which  is 
limited  by  the  breakdow  n  of  tlie  air. 

The  antennas  of  the  stations  of  New  Bnuiswick  and  Marion  which 
are  now  used  in  transatlantic  service  ai-e  each  1  mile  long.  In  the 
new  radio  central  station  which  is  being  built  by  the  Radio  Corpora- 
tion on  ]>ong  Island  theiv  will  be  ten  or  twelve  antennas,  each  a 
mile  and  a-quartcr  long.  This  station  is  intended  to  communicate 
efficiently  with  all  parts  of  the  world.  \\\\vu  very  long  distances 
aiv  to  be  sj)anncd  corros|)on(lingly  long  waves  will   be  used.     For 


powder  station.  Broadly  speaking,  they  provide  for  the  utilisation 
of  the  i)lant  investment  and  operating  force  to  the  utmost  by  shift- 
ing the  equipment  from  one  service  to  another,  and  combining  it  to 
meet  various  demands.  New  York  is  a  natural  communication 
centre,  and  the  service  must  extend  to  Europe.  South  America  and 
westward.  Another  radio  central  station  at  Haw  aii  is  lx>ing  equipjjed 
to  serve  as  a  relay  for  all  points  on  the  other  side  of  the  Paciric 
Ocean.  While  it  is  winter  on  the  northern  hemisj>here.  the  radiating 
power  to  Europe  can  be  much  reduced,  but  this  is  the  season  when 
the  South  American  traffic  i-cquires  a  maximum  radiation  becau.se 
of  summer  conditions  then  existing  on  the  southern  hemisphere. 
The  New  York  radio  central  station  can  then  divert  some  of  its 
radiating  jmv  cr  from  the  European  to  the  South  American  circuits. 
There  will  also  be  daily  lluctuations  in  traffic  load,  which  will  occur 
at  dilTerent  hours  due  to  the  ditTei-ence  in  geograjihic  longitude. 
Thus  the  peak  U)ad  of  Euroj^ean  traffic  will  occin-  at  dilVennit  times 
than  the  South  American  and  ^^'estern  traffic.  The  central  station 
equipment  can  be  utilised  so  as  to  take  advantage  of  this. 

The  realisation  of  transatlantic  telephone  for  commercial  purjx)ses 
is  another  object  of  the  radio  central  installation.  Transatlantic 
telcjihony  will,  no  doubt,  be  a  luxury  for  some  time  to  come.  The  , 
radiation  intensity  needed  for  telephony  is  nnuh  greater  than  for 
telegra]ihy.  and  a  jilant  designed  purely  for  telephony  might  prove 
prohibitively  ex|)ensive.  However,  the  Hexibility  of  the  radio 
central  w  here  any  numlier  of  antennas  can  be  comlnned  when  desired 
to  ]>roduce  a  nuire  efficient  radiation  will  inake  an  extra  powerful 
transmitter  available  when  needed,  while  the  ])lant  may  he  used  in  a 
more  economical  way  at  other  times  for  telegraphy. 
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The   Severn    Barrage    Scheme. 


The  attention  of  electrical  enginoors  who  read  the  daily  news- 
papers will  have  been  attracted  by  paragraphs  giving  some  details 
of  a  scheme  proposed  by  the  jMinistry  of  Transport  for  utilising 
the  tidal  power  of  the  Severn.  Anything  that  appears  in  the  daily 
newspapers  on  such  subjects  is  generally  open  to  suspicion,  and 
technical  readers  may,  therefore,  be  forgiven  for  thinking  there  is 
nothing  in  it.  This,  however,  is  far  from  being  the  case,  and  we 
give  below  some  information  on  the  subject  which  has  been  officially 
supplied  to  us  by  the  Ministry  of  Transport. 

The  Utilisation  of  the  Tide.s. 

About  two  years  ago  a  scheme  for  the  utilisation  of  the  tidal 
power  of  the  Severn  was  suggested  to  the  Water  Power  Resources 
Committee.  The  power  available  on  this  river  exceeds  all  the  other 
potential  sources  of  inland  water  power  within  the  United  Kingdom, 
and  is  also  imique  in 
combining  all  the  con- 
ditions essential  to  the 
economic  development 
of  tidal  water  i)0 we  r  on 
a  large  scale.  These 
conditions  present  an 
exceptionally  high 
range  of  tide,  an  es- 
tuary of  large  capacity, 
an  ideal  geographical 
situation,  in  relation  to 
the  industrial  centres  of 
the  country,  and  suit- 
able land  along  the 
banks  of  the  estuary 
for  the  development  of 
industrial  operations. 
The  necessity  for  im- 
mediate increased  rail- 
way communication 
between  South  Wales 
and  other  parts  of  the 
Kingdom,  the  long-felt 
need  of  access  over  the 
Severn  p]stuary  for  ve- 
hicular traffic,  and  the 
possibility  of  combin- 
ing these  with,  a  large 
scheme  for  cheaper 
power  for  industrial 
purposes,  therefore  led 
to  a  detailed  study  of 
the  whole  project  being 
undertaken  by  the 
Minister  of  Transport. 

A  Half-Million 

horse-powee 

Scheme. 

These-studies,  Avhich 
have  been  worked  out 
by  the  Civil  Engineer- 
ing Department  of  the 
Ministry,  have  resul  - 
ted  in  the  formulation 
of  a  comprehensive  scheme,  on  a  site  below  Beachley,  which  provides 
over  half  a  miUion  horse  power  during  a  10-hour  day  with  a  peak- 
load  capacity  of  over  a  million  horse  power,  at  an  estimated  cost 
for  generation  at  present-dav  prices  of  a  little  over  a  half-pennv 
jjer  Board  of  Trade  unit. 

In  order  to  appreciate  the  magnitude  of  the  power  to  be  made 
thus  available,  comparison  may  be  made  Avith  the  world's  greatest 
wat«r-power  installations  : — 

Amalgamated  Niagara  Falls  Power  Company   .  385,500  h  p 
Big  Creek  Development  Pacific  Light  &  Power 

Company  350,000  h.p. 

Ontario  Power  Company    200  000  h  p 

Capdella,  River  Flamisell,  Spain   1 50,000  H  p 

Toronto  Power  Company    146,000  h.p. 

Keokuk  Dam  on  the  Mississippi    150,000  HP 

Kinloehlc ven  (Scotland) SO.'gCO  h.p. 

In  addition,  the  scheme  provides  for  a  road  for  vehicular  traflic 
over  theJSevern,  thus  obviating  the  present  detour  between  Newport 


and  Bristol  via  Gloucester.  It  also  proviiles  for  the  quadrupling 
of  the  Great  Western  Railway  Company's  line  Ix-twetn  the  West 
of  England  and  South  Wales  at  a  considerably  letw  cost  than  could 
be  achieved  in  any  other  way.  Anl  lastly,  it  creators  a  locked  l>amn 
fo"  shipping  purposes  alxjve  the  line  of  the  Severn  Tunnel,  of  over 
27  square  miles  in  extent,  a  very  large  portion  of  which  will  be 
suitable  for  the  accommrxlation  of  vessels  of  the  largest  size  and 
which  would  Ik-  usaljle  at  all  states  of  the  tide. 

The  scheme,  therefore,  may  confidently  Ije  antici[>ated  to  lead 
to  vast  industrial  development  by  bringing  shipping  further  up 
the  estuary,  and  thus  nearer  to  tne  existing  industrial  areas. 

Some  Difficultie.s  of  the  Use  of  Tidal  Powek. 

As  is  well  known,  one  of  the  difficulties  in  connection  with  tidal 
])ower  is  the  impo.ssibility  of  generating  power  at  a  con-stant  rate 

during  the  day,  thus 
necessitating  some  me- 
thodsof  energy  storage. 
This  is  to  be  effected 
in  the  Severn  scheme 
l)y  pumping  sea  water 
into  high  level  reser- 
voirs during  high  tide 
and  using  this  stored 
water  to  supply  the 
turbines  at  low  tide. 

To  pro\ide  this  stor- 
age a  reservoir  will  be 
pro\nded  near  Tintern 
Abbey,  and  it  is  in- 
tended to  force  the 
water  up  from  the  low 
level  of  the  River  Wye 
through  a  40 ft.  txinnel 
driven  through  'more 
than  a  mile  of  solid 
rock. 

There  ^vill  be  two 
separate  installations 
required  in  connection 
Anth  the  power  scheme: 
A  great  concrete  bar- 
rage across  the  Severn 
within  which  sluices 
and  turbines  will  be 
installed  for  utilising 
the  power  of  the  tides, 
and  with  which  will  be 
combined  the  road 
bridge  and  the  railway 
bridge  i.ientioned 
above  :  and  an  energy 
storage  plant,  compri- 
sing a  high-level  lake 
and  tunnel  in  com- 
l)ination  with  a  pump- 
ing and  turbine  house 
on  the  banks  of  'the 
tidal  portion  of  the 
WA-e. 


Bird's-Eye  View  of  the  Severn  B.\rrage  ^cheme.'^j^^  ^^    ^r 


Details  of  the  Site. 
The  site  which  has  been  selected  for  the  ban-age  has  lK>en  the 
subject  of  caivful  study.  It  lies  close  to  the  line  of  the  Severn 
Tunnel,  at  a  place  where  the  estuary  is  about  2i  miles  wide,  with 
low-lying  country  on  either  .side.  The  greater  part  of  the  bed  of 
the  river  is  exposed  at  low  water,  and  there  are  great  sheets  of  rock 
known  as  "  English  stones  "  covei-ed  with  seaweed,  which  occupy  an 
ai-ea  of  very  nearly  a  squai-e  mile.  The  upper  structure  of  these 
rocks  is  "  KeujxM'  marl,  "  and  between  these  rooks  on  the  EIngUsh 
side  and  the  rocks  on  the  Monmouth  shore  side  there  is  a  wide,  deep 
channel  of  solid  Pennant  sandstone,  known  as  "  The  Shoots."  The 
rocks  on  either  side  shelve  steeply  into  this  deep  gully,  which  is  rather 
wide/  and  very  much  deejx-r  than  the  Thames  at  Westminster. 
It  is  proposed  to  construct  the  hydroelectric  ban-age  along  the  edge 
of  these  rocks  on  either  side  of  the  river,  utilising  the  ■"  Shoots  "' 
as  the  tail  race,  and  here,  also,  a  reinforced  concrete  dam  will  be 
built.  Witliin  this  dam  there  m  ill  be  chambers,  in  which  the  turbines 
and  generating  machinery  will  be  housed 
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The  water  in  the  part  of  the  estuary  above  the  dam  at  high  water 
will  be  trapped,  so  as  to  create  an  artificial  difference  in  the  level 
bet^seen  the  water  above  the  dam  and  the  water  in  the  estuary 
below  the  dam,  for  a  period  of  several  hours  round  the  period  of  low 
tide.  During  these  hours,  when  the  difference  of  level  exists  between 
the  water  inside  and  the  water  outside,  sufficient  water  inside  will  be 
allowed  to  pass  through  the  turbines  in  the  hydro-electric  barrage 
to  generate  upwards  of  a  million  horse-power. 

Large  horizontally  hung  sluices  extending  right  across  the  "  Eng- 
lish stones  "'  will  be  used  for  this  purpose,  these  doors  automatically 
allowing  water  to  pass  above  the  dam  to  replenish  the  upper  part 
of  the  river  while  the  tide  is  rising,  and  wiU  automatically  shut  on 
the  turn  of  the  tide,  and  so  prevent  the  water  trapped  above  the 
dam  from  escaping,  except  through  the  turbines. 

A  Second  Power  House. 

The  second  installation  comprises  the  large  high-level  lake  and 
tunnel  already  alluded  to,  in  combination  with  a  power  house  on 
the  banks  of  the  tidal  portion  of  the  River  Wye.  In  this  power 
house  electrical  energy  derived  from  the  tidal  turbines  in  the  Severn 
and  transmitted  by  power  cables  Avill  be  used  to  force  the  water  up 
to  the  reservoir  at  such  periods  as  the  supply  of  tidal  power  permits. 
When,  however,  the  demand  for  electrical  energy  is  greater  than 
the  tidal  turbines  in  the  Severn  are  able  to  supply,  or  when  for  tidal 
reasons  the  turbines  are  idle,  this  power  house  will  automatically 
cease  to  function  as  a  pumping  station,  and  wiU  function  instead  as 
a  generating  station,  the  high -pressure  turbines  operating  on  water 
supplied  from  the  reservoir. 

The  scheme  will  also  provide  for  electric  locomotives  for  towing 
ships  into  and  out  of  the  locking  basin,  and  for  duplicating  the 
railway  and  roads,  so  that  there  is  always  a  free  passage  for  traffic. 


Revie\v^s. 

♦ — 
Automobile  Starting,   Llg-hting  and  Ig-nition.    By  Victor  W. 
Page.     (London  :  Hodder  &  Stoughton.)     Pp.  815.     21s.  net. 

It  will  probably  be  a  matter  of  surprise  to  many  engineers 
that  a  volume  running  to  800  pages  should  be  devoted  entirely 
to  the  above  subject,  and  this  without  in  any  way  dealing 
with  questions  of  theory  or  design.  As  a  result  of  the  great 
popularity  of  electric  lighting  and  engine  starting  for  auto- 
mobiles, there  has  grown  up  during  the  last  few  years  a  large 
industry,  which  has  been  developed,  in  very  many  cases,  by 
firms  not  originally  in  the  electrical  engineering  trade.  This 
has  led  to  the  isolation  of  automobile  electrical  engineering. 

The  book  is  devoted  entirely  to  American  examples,  and 
whilst  this  limits  its  utility  somewhat,  there  are,  nevertheless, 
so  many  American  cars  sold  in  this  country  that  it  should 
prove  of  considerable  value.  The  subject  is  dealt  with  on  the 
assumption  that  the  reader  has  little,  if  any,  electrical 
knowledge,  and,  accordingly,  Chapter  L  is  devoted  to 
"  Elementary  Electricity."  This  part  of  the  work  is  by  no 
meatis  satisfactory,  and  there  are  a   number  of  bad  errors. 

On  page  24  we  are  told  that,  "  the  chemical  action  liberates 
gas  bubbles  which  are  charged  with  eh  r-tricity."  One  of  the 
worst  examples  occurs  on  page  30,  when  the  author  speaks 
of  "  a  current  of  4*4  volts."  Again,  on  page  59,  we  are  told 
that  "a  watt  is  a  volt-ampere-second."  It  is  particularly 
unfortunate  that  errors  of  this  sort  (of  which  there  is  a 
large  number)  should  occur  in  a  book  intended  to  educate 
the  reader  in  electrical  nuitters. 

('hapters  II.,  111.  and  IV.  deal  with  the  elementary 
principles  of  ignition,  dynamos  and  starters,  and  the  treatment 
is  quite  good  and  the  illustrations  are  profuso  and  excellent. 
•Chapter  V.  descrii)cs  typical  starting  and  1  ghting  systems 
and  is  good.  Chapter  VI.  is  devoted  to  "  fault  finding,"  and 
is  one  of  the  best  in  the  book.  Chapter  VII.  describes 
miscellaneous  electrical  devices  for  use  on  cars.  The  rest  of 
the  volume,  with  the  exception  of  Chapter  XIII. ,  deals  in  detail 
with  some  of  the  more  popular  makes  of  electrical  equipment. 

Cha])ter  XIII.  explains  the  working  of  electrical-measuring 
instruments  and  their  use  in  nuiking  special  tests.  It  is  well 
written  and  useful,  but  unfortunately  the  assumption  is  made 
that  the  reader  posses.ses  n  parti<iilar  »iakc  of  testing  instru- 
ment. We  ''eem  to  have  seen  the  subject  treated  in  a  very 
similar  manner  in  a  booklet  issued  by  the  manufacturers  of 
well-known  electrical  instruments. 

A  very  large  number  of  wiring  diagrams  of  various  American 


cars  is  given  at  the  end  of  the  book.  Of  these  41  apply  to 
cars  made  during  the  years  1917-1918  and  51  refer  to  the 
period  1919-1920.     These  diagrams  are  most  valuable. 

The  book  should  be  of  much  service  to  garages  in  this 
country,  and  as  a  reference  volume  for  those  interested  in 
lighting  and  starting  systems.  The  illustrations  are  unusually 
profuse  and  of  very  good  quality.  C.  H.  Stephenson. 

Fuel,  Water  and  Gas  Analysis  for  Steam  Users.      By  J.  B.  C. 

Kershaw,  F.I.C.  (London:  Constable  &  Co.)  2nd  Edition. 
Pp.  xii.-f  201.     12s.  6d.  net. 

At  a  time  when  fuel  economy  is  most  urgent  any  information 
which  will  aid  the  steam  engineer  to  increase  the  efl&ciency  of 
boiler  plant  should  be  welcome. 

The  efficiency  of  a  boiler  plant  is  determined  firstly  by  the 
efficiency  of  the  furnace,  and  secondly,  by  the  efl&ciency  of  heat 
transmission  from  the  hot  gases  through  the  boiler  plates  to  the 
water.  The  efficiency  of  transmission  may  be  seriously  reduced' 
by  the  use  of  impure  water  and  the  consequent  formation  of 
scale,  and  for  a  determination  of  furnace  efficiency  a  knowledge 
of  the  composition  of  the  fuel  and  the  flue  gas  is  essential. 
A  book  such  as  this,  which  clearly  describes  how  the  fuel,  water 
and  flue  gas  may  be  analysed  and  how  such  analyses  may  be 
put  to  practical  use,  cannot  fail  to  be  of  interest  to  those  con- 
cerned with  boiler  house  economy. 

It  is  a  pity  that  the  author  does  not  select  one  heat  unit  and 
use  it  consistently  throughout  the  book.  What  advantage  is 
obtained  by  recording  as  is  done  in  the  first  chapter,  the  calo- 
rific values  of  solid  fuels  in  pound-calories  per  pound,  and  those 
of  liquid  fuels  in  British  Thermal  Units  ?  In  the  two  chapters 
dealing  with  the  calorific  values  of  fuels  the  only  temperature 
recorded  in  degrees  Fahrenheit  is  the  temperature  of  an  air 
bath.  All  the  temperature  differences  obtained  in  calori- 
metry  are  measured  in  degrees  Centigrade  and  the  caforific 
values  are  consequently  given  in  pound-calories.  But  in  the 
last  chapter,  dealing  with  heat  carried  away  by  the  flue  gases, 
the  author  selects  the  Fahrenheit  scale  and  measures  heat 
quantities  in  B.T.U.  The  consistent  use  throughout  the  book 
of  the  Centigrade  thermometer  and  the  pound-calorie  unit  of 
heat  would  undoubtedly  have  been  advantageous.  In  dealing 
wath  furnace  losses  the  author  rightly  insists  upon  the  serious 
loss  incurred  by  the  formation  of  CO  due  to  restricted  air  supply. 

This  second  edition  contains  a  new  chapter  on  the  calorific 
valuation  of  gaseous  fuels.  In  the  description  of  gas  calori- 
meters the  author  says  that  the  water  flowing  through 
the  calorimeter  in  a  given  time  is  measured  by  volume, 
and  that  if  greater  accuracy  is  required  the  water  must  be 
weighed.  But  why  should  not  the  w-ater  be  weighed  in  all 
cases,  since  it  is  weight  and  not  volume  which  is  required. 

Shorter    Notice. 

A  TextBook  of  Machine  Drawing  for  Electrical  Engineers. 
By  EmvEUD  Blythe,  A.M.I.Mech.K.  (London;  The  Cambridge 
University  Press.)     Pp.  vii.  +  8I.     20s.  net. 

So  many  excellent  books  on  machine  dra\ving  for  mechanical 
engineers  have  been  published  that  one  wonders  if  such  a  demand 
actually  exists.  On  the  other  hand,  however,  machine  drawing  text 
books  dealing  cntii-cly  with  electrical  detail  aiv  aiinast  unknown. 

It  is  also  unfortunately  true  that  very  few  engineering  schools  or 
technical  institutes  attempt  to  deal  with  machine  drawing  from 
a  piu^>ly  electrical  point  of  view,  and  while  the  mechanical  engineer- 
ing side  of  technical  education  will  always  be  greater  than  the 
electrical,  thei-e  must  still  l)e  a  big  demand  for  tuition  in  electrical 
drawing.  It  is  very  possible  that  this  neglect  has  been  caused  by 
the  want  of  a  suitable  text  book,  in  which  ca.^^e  the  book  under  notice 
admirably  tills  a  jilace. 

The  author  has  endcavouit^d  to  present  a  number  of  s\-stematically 
progressive  examples,  which  will  lead  the  student  through  the 
elementary  stages  of  projection  of  simple  piect\s  of  apparatus  to  the 
]m^liaration  of  drawings  of  a  similar  nature  to  those  found  in  the 
up-to-date  workshop  and  drawing  office.  The  examples  have  been 
selected  with  the  view  of  illustrating  not  only  fundamental  principles, 
but  also  the  most  modern  ty{x^s  of  electrical  ajiparatus,  and  for  that 
reason  the  book  should  prove  useful,  not  only  for  teaching  purposes 
in  technical  institutes,  but  also  to  others  wlio  are  engaged  in  drawing 
offices  and  works.  The  ilrawings  are  large  and  clear,  and  are  good 
exaniples  of  draughtsmanship.  The  book  can  be  "trongly  recom- 
mei\ded  to  technical  teachers  and  also  students  and  apprentices 
engaged  in  electrical  engineering  work.  E.  P. 
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Correspondence. 


THE    INSTITUTION    OF    ELECTRICAL    ENGINEERS. 

TO   THE    EDITOR    OF   TUK    ELECTRICIAN. 

Sir  :  Before  this  letter  is  published  the  decision  of  the 
meeting  of  the  Institution  of  Electrical  Engineers,  to  be 
held  on  December  2,  regarding  the  proposed  increase  in 
subscriptions,  will  be  known.  Whatever  that  decision  may 
prove  to  be,  the  following  points  are  of  permanent  interest. 

Apart  altogether  from  considerations  merely  of  an  increased 
amount  to  be  paid  for  the  same  services  as  were  given  before 
the  war,  because  of  the  change  in  the  currency  value,  it  must 
be  borne  in  mind  that  the  Institution  has  large  ideals  and 
objectives  in  view,  and  the  attainment  of  these  will  involve 
expenditure  on  a  still  more  extended  scale.  The  value  of 
the  co-operation  of  the  Institution  in  technical  matters  is 
realised  in  high  official  quarters  ;  the  ever  widening  applica- 
tions of  electricity  make  it  more  and  more  important  that 
the  organisation  of  the  Institution  should  keep  pace  with 
the  progress  that  is  being  made  ;  and  the  Institution  must 
in  due  course  become  an  even  more  valuable  asset  to  the 
nation  than  it  now  is.  Some  day,  let  us  hope,  the  Council 
will  be  a  great  body,  dealing  with  matters  of  policy  and 
development  only,  and  delegating  its  local  activities  to  a 
subordinate  body,  which  will  become  the  Committee  for  a 
London  Territorial  Centre,  which  will  be  constituted  on 
the  same  lines  as  the  other  Centres.  There  may  have  to 
be  sectional  organisations  within  the  main  body  of  the  Institu- 
tion fo  ming  part  of  a  great  whole,  to  which  it  will  be  not 
only  a  privilege,  but  also  a  necessity,  for  every  qualified 
man  to  belong. 

All  this  cannot  be  accomplished  without  funds,  and  one 
hopes  that  the  Council  have  gone  far  enough  in  the  increases 
they  are  now  asking  for.  Subscriptions  were  not  raised  all 
through  the  war  period,  and  that  is  something  to  claim  as  a 
virtue.  But  this  has  curtailed  the  activities  of  the  Institution, 
as,  for  example,  in  the  case  of  the  "  Journal."  Proposals 
have  been  made  to  sectionalise  the  "  Journal,"  and  send  to 
each  member  only  the  part  concerning  his  work.  That  would 
be  a  great  mistake,  for  the  "  Journal  "  is  one  of  the  few 
sources  of  information  as  to  what  is  going  on  outside  one's 
own  usually  rather  narrow  groove .  But  an  efficient  "  Journal  " 
costs  an  enormous  sum  to-day,  and  more  money  must 
therefore  be  obtained  for  this  purpose. 

Much  is  said  about  what  one  gets  in  return  for  the  sub 
scription.  The  organisation  of  the  Institution  into  Territorial 
Centres  makes  the  privileges  almost  uniform  all  over  the 
country.  That  is  the  justification  for  a  fixed  subscription 
as  against  the  differentiation  which  obtains  in  other  Institu- 
tions which  have  a  less  complete  Territorial  organisation. 
But  is  there  not  another  side  of  the  question  ?  It  is  not 
what  are  we  to  get  that  we  should  think  most  of  ;  rather 
ought  we  to  think  of  what  we  may  give,  and  remember  that 
by  contributing  with  the  necessary  liberality  to  the  funds 
of  the  Institution  we  are  laying  the  foundation  of  a  still 
wider  and  more  extended  scope  for  the  profession  to  which 
we  have  the  honour  to  belong. 

Possibly,  if  all  those  Associate  Members  of  the  Institution 
who  are  qualified,  and  can  afford,  to  transfer  to  full  Member- 
ship, had  always  done  so  at  the  earliest  possible  date,  the 
present  increase  in  subscriptions  would  not  have  been  neces- 
sary. But,  lest  the  comparatively  trifling  additional  amounts 
now  suggested  should  prove  insufficient  fully  to  support  all 
the  widening  objects  of  the  Institution,  may  it  not  be  urged 
that  all  those  who  might  transfer  to  the  senior  grade"  of 
Membership  should  do  so  as  soon  as  they  can,  and  so  provide 
a  still  greater  income  ?  I,  myself,  delayed  far  too  long  in 
making  the  change,  until  I  realised  the  pomt  about  giving  as 
well  as  getting.  For  many  years,  too,  I  attended  scarcely 
any  meetings,  although  they  "were  held  almost  at  my  door"; 
and  I  used  to  wonder  what  the  Institution  was  doing' for  me. 
Then  I  found  it  was  doing  a  great  work,  and  I  was  so  lazy 
that  I  would  not  go  out  and  simply  take  what  was  being 


offered  to  me.  Now,  I  cannot  be  thankful  enough  to  the 
In.stitution  for  all  that  it  has  done  for  me  and  for  all  that  it 
has  taught  me.  May  I  pass  on  the  hint  of  rny  own  experi- 
.^nce  to  some  of  those  who  have  been  saying,  Cui  bono  ? — 
I  am,  &c., 
Newcastle-on-Tyne,  Thomas  Cartkr. 

Nov.  27,  1920.  M.Inst.C.E.,  M.LE.E.,  Fel.A.l.E.E. 


THE  FUTURE  OF  ■'  FINSBLRV.- 

TO   THE    EDITOR   OF   THE    ELECTRICIAN'. 

Sir  :  Unless  a  determined  effort  is  made  to  influence  the 
decision  of  the  Council  of  the  City  and  Guilds"  In.stitute,  Fins- 
bury  Technical  College,  the  jjioneer  institution  for  the  training 
of  engineers  and  chemists,  will  be  closed  in  July  next.  It  has 
been  suggested  that  alternatively  the  college  curriculum  may 
be  restricted  to  that  of  a  super  trade  school  for  chemists.  But 
in  either  case  Finsbury,  as  we  know  it,  would  cease  to  exi.st.  and 
the  cause  of  technical  education,  ~and  the  interests  of  the 
engineering  and  chemical  professions  would  receive  a  .severe 
blow. 

A  Finsbury  training  stands  for  a  scientific  education  largely 
conducted  in  the  laboratory,  and  under  professors  who  are 
practical  men  and  acknowledged  leaders  in  their  respective 
professions.  An  education  on  a  broad  basis,  but  with  the 
instruction  in  the  various  subjects  cut  to  the  needs  of  the  par- 
ticular industries  concerned,  so  that  the  training  given  in  two 
or  three  years  is  equivalent  for  many  purposes  to  that  obtained 
in  three  or  four  years  at  other  colleges  ! 

A  proud  claim  truly,  but  one  which  was  constantly  made 
by  the  revered  late  Principal  of  the  College,  Prof.  S.  P.  Thomp- 
son, and  which  the  long  list  of  its  old  students  whose  names 
have  become  famous,  goes  a  long  way  to  confinu. 

Finsbury,  with  its  world-wide  reputation,  is  to  be  closed. 
Why  ?  The  City  and  Guilds"  Institute,  which  up  to  the  present 
has  provided  60  per  cent,  of  the  college  income,  has  less  funds 
available  now  than  in  pre-war  years,  but  if  the  tradition  of  the 
college  is  to  be  maintained  an  additional  income  of  some 
£5,000  must  be  provided,  which  is  necessitated  solely  by  the 
depreciation  of  the  currency.  It  is  also  urged  that  the  pro- 
posed outlay  by  the  London  County  Council  on  the  Nor- 
thampton Polytechnic,  about  a  mile  from  Finsbury,  will  meet 
iill  the  needs  of  that  district.  This  is  a  misimderstanding  of 
the  objects  of  the  tv  o  educational  centres  which  is  not  shared 
by  the  London  County  Council  as  that  bodv  has  now  disclaimed 
any  intention  to  compete  with  Finsbury  in  any  respect. 

Another  reason  for  the  Institutes  decision  is  undoubtedly 
the  belief  that  its  old  enthusiasm  in  the  cause  of  technical 
education  is  no  longer  necessary-,  that  the  University  of  London 
movement  and  the  London  County  Council  between  them 
will  effectively  cover  the  entire  field  of  technical  education 
required  by  the  metropolis  so  that  the  present  is  an  opportime 
moment  for  the  College  to  close  its  doors.  This  is  verv  far 
from  the  truth  There  always  will  be  a  demand  for  a  short 
course  of  specialised  practical  training  without  the  finish 
provided  by  the  U^niversity,  but  of  a  different  character  than 
that  of  the  trade  schools  and  polytechnics  of  the  London 
County  Council. 

A  college  ha\dng  this  intermediate  programme  must  be  free 
from  control  by  the  syllabuses  and  inspection  of  Uni\ersity 
or  County  Council,  and  therefore,  is  not  provided  for  by  any 
public  funds  ;  clearly  it  mtist  continue  to  look  to  voluntary 
effort  for  its  maintenance,  and  the  City  and  Guilds"  Institute 
should  be  encouraged  to  realise  that  to  close  Finsbury,  which 
has  this  character,  would  not  only  be  a  pity,  but  a  grave  mis- 
take :  Finsbury  muS|t  be  maintained  with  its  three  depart- 
ments intact,  and  in  a  flourishing  condition. 

A  petition  to  the  Institute  to  reconsider  its  decision  has  been 
drawn  up  and  copies  are  available  for  signature  among  other 
places,  at  the  Institution  of  Electrical  Engineers  and  the  In- 
stitute of  Chemistry.  It  is  to  be  hoped  that  the  Councils  of 
these  two  bodies  and  of  the  Institutions  of  Civil  and  of  Mecha- 
nical Etigineers,  will  not  remain  passive  spectators  of  this 
movement  of  protest,  but  will  interest  themselves  officially 
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in  the  fate  of  this  college  which  had^trained  so  many  of  their 
members  that  it  deserves  a  determined  effort  on  their  part  to 
prevent  its  useful  career  being  brought  to  an  untimely  end.— 
I  am,  &c., 

Chelmsford,  H.  M.  Dowsett, 

November  30.  M.I.E.E.,  F.Inst. P.,  M.Inst.R.E. 

THE  CRY  OF  THE  RESEARCH  WORKER. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Under  this  heading  in  your  issue  dated  November  19th 
you  have  taken  the  members  of  the  National  Union  of  Scientific 
Workers  severely  to  task  for  their  altitude  towards  the  Depart- 
ment of  Scientific  and  Industrial  Research,  as  outlined  in  the 
resolution  moved  by  Prof.  Scddy  at  the  annual  council  meeting 
of  the  Union. 

You  appear  to  be  under  the  impression  that  the  criticism 
of  the  Department  by  this  Union  is  based  on  the  fact  that  the 
scienlific  worker  is  not  permitted  to  receive  the  entire  profits 
derived  from  the  utilisation  of  his  discoveries,  in  addition  to 
the  salary  for  which  he  had  agreed  to  carry  on  his  researches. 
This  is  absolutely  untrue.  We  have  contended  that  the 
scientific  worker  should  be  adequately  paid  for  his  work,  but 
have  made  no  claim  for  any  legal  title  to  the  profits  realised 
from  his  work.  What  we  have  protested  against  is  (in  the 
words  of  the  memorandum  of  the  executive  of  this  Union), 
"  the  policy  of  assisting  with  public  funds  close  corporations 
of  profit-seeking  firms,  to  secure  a  virtual  monopoly  of  certain 
branches  of  scientific  knowledge  for  the  exclusive  benefit  of 
those  firms  (or  the  combines  in  which  they  are,  or  may  later  on, 
be  organised),  and  handing  over  scientific  workers,  whose 
salaries  are  paid,  in  part,  out  of  public  funds,  to  the  services 
of  these  corporations,  under  conditions  which  exclude  the 
State,  the  community  and  the  scientific  workers  from  any 
share  in  the  control  of  the  product  of  their  work." 

The  possibility  of  our  resolution  being  misconstrued  had 
already  been  pointed  out  in  a  sympathetic  "  leader  "  in  the 
"  Pall  Mall  Gazette  "  of  November  15th.,  the  writer  of  which, 
however,  gave  our  members  the  benefit  of  the  doubt.  If  your 
comment  is  due  to  the  ambiguous  wording  of  the  resolution 
they  adopted,  the  fault  lies  at  the  door  of  those  who  framed  it 
and  him  who  moved  it,  being  possessed  of  the  c"onceit  that 
none  could  doubt  the  honesty  of  their  motive,  and  that  their 
avowed  policy,  as  outlined  on  many  occasions  (though  not 
affonled  the  same  wide  i)ublicity)  was  enough  to  combat  any 
such  imjjression. 

Scientific  workers  realise  that  their  work  has  been  used  too 
often  in  the  past  to  the  disadvantage  of  the  community.  The 
present  policy  of  the  Department  of  Scientific  and  Industrial 
Research  does  not  provide  adequate  safe  guards  for  this  interest. 
There  has  been,  as  Prof.  Soddy  said,  •'  a  very  important  and 
insidious  change  of  policy  on  tlie  part  of  the  Government 
towards  the  fostering  of  industrial  scieiitific  reasearch."  This 
change  is  manifested  in  their  official  publications,  and  it  is  not 
denied,  although  "A  Corres])ondent  "  in  "The  Times"'  of 
November  22nd  declares  tliat  the  original  provision  that 
I'  discoveries  made  by  institutions,  associations,  bodies  or 
individuals  in  the  course  of  researches  aided  by  public  money 
shall  be  made  available  under  projier  conditions  for  the  public 
advantage  "  is  adhered  to  in  practice.  This  is  an  ai)ologv. 
not  a  defence  or  even  a  justification  for  the  present  avowc'd 
policy.-  I  am,  cS:c.,  A.  G.  Church, 

Secretarv, 
London,  Nov.  29.         National  Tnion  of  Scientific  Workers. 

P.S.-  Tlie  memorandum  of  tlie  executive  of  the  National 
Union  will  be  forwarded  to  any  of  your  readers  who  care  to 
apply  for  it. — A.  G.  C. 


setting  forth  any  of  the  rea;sons  why  the  great  majority  of 
undertakings,  municipal  and  company,  have  refused  to  adopt 
the  schedule  of  salaries  and  conditions  attached  to  the  same. 
I  propose  therefore  briefly  to  state  some  of  those  reasons. 

The  so-called  National  Joint  Board  responsible  for  framing 
the  schedule  of  salaries  Is  a  self-constituted  body.  It  is  true, 
it  is  composed  of  representatives  of  associations  of  both 
mimicipal  and  company  undertakings,  but  these  associations 
were  never  in  any  way  authorised  by  their  respective  member 
undertakings,  or  certainly  only  by  a  very  minute  proportion 
of  them,  to  negotiate,  or  draw  up  a  schedule  of  salaries.  The 
undertakings  were  not  consulted  and  had  no  voice  directlv 
or  indirectly  in  drawing  up  the  schedule,  and  indeed  few,  if 
any,  knew  that  it  was  being  prepared.  This  is  entirely  contrary 
to  the  usual  procedure  of  Whitley  Councils,  which,  I  believe, 
is  that  each  District  Council  draws  up  its  own  schedule  and 
the  National  Council,  more  or  less  formed  out  of  or  elected  by 
the  District  Councils.revises  the  schedule,  allowing  considerable 
latitude  for  local  conditions,  &c.  To  accept  this  schedule 
would  be  to  acknowledge  the  right  of  this  self-constituted 
National  Joint  Board  to  dictate  in  future  anything  else  they 
may  think  fit.  There  is  no  question  of  dishonouring  an  agree- 
ment, as  no  agreement  has  been  made. 

As  regards  the  schedule  itself,  which  is  baseel  on  payment  in 
proportion  to  plant  capacity,  just  now  many  undertakings, 
possibly  at  the  suggestion  of  the  Electricity  Commissioners, 
are  installing  relatively  large  units,  resulting  in  a  very  abnormal 
proportion  of  spare  plant — in  some  cases  as  much  as  150  to 
200  per  cent.  In  such  cases  15  to  20  per  cent,  addition  to  the 
technical  staff  salaries  which  it  would  involve  obviously  could 
not  be  entertained  when  there  is  no  corresponding  increase  of 
revenue.  A  fairer  basis  would  appear  to  be  maximum  demand 
or  units  sold.  Technical  men  will  admit  that  a  station  with 
ample  spare  plant  is  easier  to  run  than  one  with  little  or  no 
spare  plant,  and  the  basis  of  salaries  in  proportion  to  plant 
capacity  is  a  further  direct  incentive  to  employers  to  elelay 
extensions  as  long  as  pos.sible. 

The  grading  of  the  scale  leaves  much  to  be  elesired.  Length 
of  service  is  apparently  not  taken  into  account,  the  man  who 
has  been  a  month  in  his  berth  receiving  the  same  as  one  who 
has  completed  several  years.  Cases  are  also  quoted  of  young 
men  who  have  been  advanced  in  position  to  give  them  a 
chance  instead  of  bringing  in  outsiders,  who  under  the  scale 
would  earn  six  or  seven  times  their  pre-war  salaries  notwith- 
standing their  experience  in  no  way  warrants  it.  There  are 
others  who  have  quite  recently  obtained  in  competition  posi- 
tions in  other  undertakings  at  substantial  advances  ami  wlio. 
under  the  scale,  would  obtain  20-25  per  cent,  increase. 

The  cou])ling  of  the  clerical  and  commercial  staff  with  the 
technical  men  is  one  the  nmnicipalities  will  certainly  not 
entertain.  They  contend  that  a  clerk  is  a  clerk  whatever 
elepartmeut  of  the  Corporation  he  is  in  and  different  salaries 
cannot  be  consielered  for  the  electricity  department.  It  is 
further  pointed  cut  that  there  is  the  Municipal  Councils  Aelmini- 
strative  Techii'.cal  and  Clerical  Whitley  Council. 

Whilst  the  various  Municipal  Committees  and  Company 
Jioards  are  inclined  to  be  very  sympathetic  to  the  technical 
staff,  it  is  a  question  how  far  they  are  likely  to  permit  inter- 
ference by  outside  boelics,  such  as  Whitley  Councils  with  the 
management  of  an  undertaking,  and  further,  this  is  not  exactly 
the  time  to  enforce  unreast)iuible  demands  when  output  and 
revemu^  is  decreasing  in  many  towns  owing  to  bad  trade. 
Some  of  the  junior  engineers  in  smaller  provincial  stations 
shouUl  also  renuunber  that  their  training  ami  qualifications 
are  not  all  that  can  be  desired. — I  am,  &c., 

Electricity  Undertaking. 


THE    E.P.E.A.    DEMANDS. 

TO    TMK    KDITOR    OF    THK    KI.KCTRICIAN. 

Sir:  In  coimection  with  the  demands  of  the  Electrical 
Power  Engineers"  Association  and  their  threatened  strike, 
a  very  considerable  Press  cann)aign  in  the  electrical  ]>apers 
has  l)een  organised  to  further  the  aims  of  that  A.ssociation. 
but  as  far  as  I  am  avare  iu)thing   has  so  far  been  published 


.\t  «  n^-union  of  all  rank.s  of  tho  Tyne  Electrical  Engineers.  R.E., 
on  Friday  la.st  at  Nortli  Sliield.'*.  the  Duke  of  Northiunlxrland,  hon. 
Colonel  of  the  unit,  jiresented  a  number  of  decorations  to  officers  and 
men.  Lieut. -Col.  E.  Robinson,  in  a  retro.siK-ctive  sketch  of  the  unit, 
l>ointed  out  thut  57  honours  and  awards  weiv  rec -ived  by  officers, 
N.C.O.s  and  men,  \\'ith  n^sjxHt  to  the  future  the  position  was  un- 
certain. Init  they  wert»  allowed  to  recruit  up  to  286  men.  At  present 
tlic\  had  71  finally  approved.  _^j 


December  3,  1920. 


THE  ELECTRICIAN, 


663 


Permanent   Magnets. 

A  I'ajier  on  "  J^nnanent  Magnets  "  was  recently  given  Ijy  Prof- 
E.  H.  (Jkapper  at  a  joint  meeting  of  the  Sheflicdd  Society  of  Engineei's 
and  Metallurgists  and  of  the  North  Midland  (Jentre  of  the  Institution 
of  Electrical  Engineers. 

The  lecturer,  in  pointing  out  the  importance  of  magnetic  phenomena, 
stated  that  in  his  opinion  magnetic  facts  were  indissoluble  from  the 
])hysical  and  mechanical  properties  of  the  material.  He  drew 
attention  to  the  importance  of  various  factors  j-ecently  introduced 
for  determining  the  relative  value  of  permanent  magnets.  In 
dealing  Avith  testing  he  emphasised  the  necessity  of  making  measure- 
ments in  an  exact  manner,  and  of  correlating  the  conditions  under 
Avhich  the  test  was  made.  He  dealt  fully  with  cobalt  alloy  steels 
as  regards  their  extraordinary  properties  as  permanent  magnets 
compared  with  other  steels.  He  went  on  to  say  that  test  results 
obtained  under  laboratory  conditions  could  be  actually  applied  to 
practice,  and  that  of  two  samples  the  results  obtained  from  the 
manufactured  article  in  each  case  had  a  definite  relationship  to  the 
critical  points  decided  in  a  laboratory  test. 

In  the  course  of  the  discussion  Dr.  T.  F.  Wall  questioned  whether 
very  great  reliance  could  be  placed  on  the  results  even  of  predicting 
the  properties  of  the  permanent,  magnet.  He  asked  whether  it 
would  not  be  possible  in  the  face  of  the  extraordinary  magnetic- 
proi)erties  of  cobalt  steel  to  use  this  material  on  small  auxiliary 
dynamos,  and  thus  do  away  with  the  excitation  losses. 

Mr.  Kayser  stated  that  the  external  energy  of  the  magnet  depended 
on  the  volume  of  material  in  the  magnet,  although  a  certain  constant, 
as  given  by  Prof.  C!rapper,  combined  the  volume  with  the  magnetic 
proj)erties.  Thus  the  comparison  of  this  constant  for  various 
materials  would  give  the  energy  per  volume.  He  stated  that  though 
the  approximate  analyses  of  two  steels  might  be  identical,  and  their 
treatment  in  making  them  permanent  magnets  was  identical,  yet 
their  magnetic  properties  might  be  Avidely  different. 

Prof.  Cratper,  in  replying,  said  that  he  was  not  trying  to  suggest 
methods  of  chosing  magnets,  but  rather  putting  forward  to  the  actual 
magnet  manufacturers'  methods  of  finding  what,  if  anything,  was 
wrong  with  their  product,  and  also  how  it  could  be  put  right. 


Heating  and  Cooking  Notes. 

CONSIDERnSTG   EaCH   JoB    ON   ITS   IMeRITS. 

It  is  to  be  regretted  that  many  persons  dealing  vnth  the  sale  of 
electric  radiators  do  not  realise  that  they  are  \irtually  selling  heat 
and  an  electric  heating  service.  To  sell  a  1  kw.  fire  for  use  in  a  room 
requiring  at  least  3  kw.  is  not  only  to  take  an  unfair  advantage  of 
the  customer,  but  tends  to  bring  electric  heating  into  disrepute.  In 
the  majority  of  cases  electric  heating  is  required  for  conveniently 
and  quickly  heating  a  room.  It  is  therefore  essential  that  the 
heaters  should  be  of  ample  size.  Once  the  room  is  warmed  a  portion 
of  the  fire  element  can  be  switched  oft"  and  less  current  emploj-ed  to 
maintain    the  temperature. 

It  is  also  a  mistake  to  show  a  customer  a  fire  and  to  say  '"  this  fire 
costs  so  much  and  consumes  so  many  units  per  hour,  which  will  cost 
so  many  pence."'  Most  probably  the  heater  A\ill  only  be  full  on  for 
half  an  hour.  The  better  plan  is  to  ascertain  the  size  of  the  room 
to  be  heated  and  then  to  recommend  a  lire  on  the  basis  of 
1-5  watts  per  cubic  foot  of  air  space  in  the  room.  This  will  be 
sufficient  under  ordinary  circumstances  to  heat  the  room  in  from 
20  to  30  minutes,  after  which  half  or  two-thirds  full  heat  will 
maintain  it  at  the  required  temperature.  It  has  been  proved 
in  pr  actiee  that  this  method  works  out  more  economically  so  far  as 
current  consumption  is  concerned  than  installing,  say,  i  watt  per 
cubic  foot.  Undoubtedly  greater  satisfaction  is  obtained  by  the  user 
by  this  method.  Where  there  are  large  windows  in  large  rooms  it 
is  also  good  practice  to  employ  more  than  one  fii-e  in  order  to  obtain 
a  better  distribution  of  heat,  say,  by  installing  250  or  500  watts 
on  the  skirting  or  wall  below  the  windows.  This  method  warms 
the  cold  air  as  it  comes  into  the  room. 

New  Arora  Apparatus. 
In  our  issue  of  September  24  we  referred  to  a  new  oven  and  two 
fires  which  had  been  produced  by  the  Arora  Company.  We  have 
now  received  a  copy  of  this  firm's  latest  catalogue  and  note  that  two 
further  designs  have  been  added  to  the  range  of  their  fires.  The 
"  Canopy  "'  fire  shown  in  Pig.  1  is  of  particularly  attractive  design. 
It  is  made  of  sheet  iron  supported  on  a  cast  iron  frame,  and  finished 
bright  black  with  the  exception  of  the  four  sides  of  the  opening, 
and  the  bottom  shelf  which  are  finished  in  polished  metal.  The 
metal  reflecting  surfaces  brought  into  prominence   by  the  black 


background  produce  a  verj'  plea«ing  effect.  The  loading  of  the 
fire  is  2-25  kw.,  anri  heat  control  is  provided  for  by  means  of  two 
switches  mounted  on  the  side  of  the  fire. 

'J'he  other  new  "  Arora  "  model  is  a  one  bar,  1'/)  watt  fire.  It 
consists  essentially  of  a  single  element  mounted  in  a  sheet  iron 
rectangular  box  suppcjrted  on  four  feet,  the  feet  being  fitted  with 
bolt  holes  for  fixing  purposes.  The  front  of  the  fire  i.s  fininhed  in 
polished  nickel,  and  the  base  portion  in  bright  blark  enamel.  Ter- 
minal connections  are  provided,  but  no  switch.  This  is  shown  in 
Fig.  2. 


Airora"  Canopy   Fire. 


We  are  informed  that  this  company  has  a  large  stock  of  fires  and 
ovens,  and  prompt  delivery  can  therefore  be  offered  to  customers. 
It  is  also  satisfactory  toknowthat  although  the  factory  is  working  on 
standardised  lines  and  methods  of  production,  enquiries  for  special 
designs  are  welcomed,  i-nd  quotations  \nll  be  sxibmitted  for  both 
cooking  and  heating  appliances  for  industrial,  marine  and  domestic 
purpo.ses. 


Fit!.  2. — "  Aurora ■■  750  W.\tt  One  Bar  Fire. 

An  American  Combination  Fan  and  Heater. 
In  connection  with  electric  hair  driers  the  principle  of  using  a  fan 
to  blow  air  over  a  radiant  heater  element  has  l>een  in  use  for  some 
yeai-s.  but  in  the  I'nited  States  success  has  recently  been  obtained 
by  applying  the  same  principle  to  heating  drying  rooms  and  stores. 
In  front  of  the  wire  guard  of  a  slow  moving  fan  is  placed  a  set  of 
radiant  elements  so  that  a  slow  moving  draught  of  hot  air  emanates 
from  the  fan  and  acts  as  a  drying  and  warming  agent.  There  seem 
to  he  distinct  possibilities  for  the  further  development  and  exploita- 
tion of  this  method  of  electric  heating,  particularly  in  connection 
with  industrial  stores  and  in  manufaeturing  processes  Avhere  drying 
operations  take  place 
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The  Carron  Company's  Stand  at  Glasgow. 
This  old-established  Corporation,  founded  in  the  reign  of  George 
II.,  with  works  at  Carron  and  branch  works  at  Sheffield  and  having 
showrooms  in  Buchanan-street,  as  well  as  Edinburgh  and  other 
large  cities,  manufacture  practically  everything,  which  can  be  made 
of  cast-iron,  as  well  as  a  wide  range  of  ships'  fittings  in  brass,  gim- 
metal,  malleable  iron  and  steel.  But  of  special  importance  on  their 
stand  at  the  Glasgow  Shipbuilding,  Engineering  and  Machinery 
Exhibition  is  the  electrical  cooking  and  heating  apparatus  for 
ships,  including  an  electric  galley  range  Avith  two  ovens  and  hot 
plate.  This  equipment  has  a  number  of  independently  controlled 
heated  sections,  an  independent  hot  plate,  hot  press  for  warming 
plates  and  keeping  food  hot,  double  salamander  for  grilUng  and 
toasting,  independent  fish  frying  pan  and  a  large  selection  of  electric 
heaters  for   staterooms,  saloons,  &c. 
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Solving   the    Transport   Problem. 

Enthusiastic  Welcome  to  the  "  Transport  World." 
Three  weeks  ago  we  announced  the  publication  on  January  5th 
of  a  new  weekly  paper  to  be  called  the  "  Transport  World,"  having 
as  its  main  object  the  solution  of  the  problem  of  the  return  load. 
We  do  not  remember  any  journalistic  announcement  which  has 
been  received  with  greater  enthusiasm.  The  offices  of  Benn  Brothers, 
Ltd.,  have  been  besieged  with  inquiries,  and  the  traders  of  the 
country  have  never  expressed  in  a  more  definite  form  their  approval 
and  support  of  a  publishing  enterprise.  The  idea  of  a  motor  freight 
exchange  in  the  form  of  a  weekly  journal,  has  caught  and  gripped 
the  attention  of  not  only  the  big  but  the  small  people  in  trade  and 
industry,  and  it  is  therefore  possible  even  at  this  early  stage  to  claim 
success  for  this  new  enterprise. 

High  Railway  Rates  on  Road  Transport. 
The  announcement  this  week  of  the  big  surplus  which  the  Govern- 
ment have  secured  from  the  increase  in  railway  rates  may  be  veiy 
satisfactory  from  the  point  of  view  of  the  Chancellor  of  the  Ex- 
chequer, but  to  the  trader  it  is  merely  proof  of  the  millions  that  have 
been  added  to  the  already  excessive  burdens  upon  industry  in  the 
form  of  extra  railway  charges.  Whether  railway  rates  had  increased 
or  not,  the  road  transport  industry  would,  of  course,  have  gone 
ahead,  but  the  outlook  for  road  transport  since  railway  costs  became 
so  prohibitive  has  brightened  and  widened,  and  the  "Transport 
World  "  comes  upon  the  scene  at  the  very  moment  when  the  motor 
industry  has  determined  to  assume  the  leading  position  as  providers 
of  transport  for  the  service  of  the  community. 

The  "  Transport  World  "  and  Traders. 

So  many  of  our  readers  have  written  to  Benn  Brothers,  Ltd., 
for  particulars  of  the  motor  freight  exchange,  that  it  may  save 
others  trouble  if  we  give  rather  more  details  than  was  possible  in 
our  article  of  three  weeks  ago.  It  may  be  said  at  once  that  tlie 
motor  freight  exchange  section  of  the  "  Transport  World  "  will  be 
useless  to  those  who  are  not  able  to  plan  their  journeys  and  theii- 
transport  requirements  at  least  a  few  days  aliead.  The  '"  Transport 
World  "  will  give  each  week  complete  and  comprehensive  lists  of 
owners  of  freight  requiring  tran.sport  and  of  transport  owners  le- 
(juiring  freight.  Botli  tliese  lists  will  b'  7>ublished  under  towns  in 
al])habetical  order,  and  l)oth  will  give  such  essential  details  as  ton- 
nage or  capacity  of  vehicles.  Thus,  if  a  trader  has  a  load  of  goods 
to  transport  from  lirighton  to  Chatham,  lus  requirements  will  ajtjiear 
under  the  heading   '  Transport  Wanted,"  as  follows  : — 

Brighton-Chatham,  3  ton  6  cwt.  January  15. —  Bhaushaw. 
Tel.  293,  Brighton.     T.A.  :    "  Brad.,  Brighton." 

This  a<lvertiseiuen{  will  be  seen  by  haulage  contractors  and  motor 
owners  both  in  Brightxm  and  Chatham,  and  also  in  n(>ighbouring 
districts.  It  is  to  be  presumed  that  anu)ng  ti;em  will  be  found  a 
motor  owner  who,  on  or  about  the  date  given  is  engaged  to  cart 
goods  from  Chatham  to  Brighton,  or,  at  all  i'\  ,nts.  along  part  of 
that  road.  The  transjiort  owner  will  jMdeeed  to  get  into  touch 
with  Rradshaw  of  lirigiiton,  and  a  bargain  which  should  save  money 
to  both  would  ])ron>ptiybe  inadt>.  Siiuilar  information  will  be  given 
with   regard   to   "  l^'rcight    Wanted,"   ])ublishcd   in   the  same  way. 

In  addition  to  these  two  sections,  there  will  be  a  directory  of 
road  carriiMS  apj)caring  each  week  with  their  tel<\<:raphic  addresses, 
and  in  these  three  ways  it  is  obvious  that  the  facilities  for  arranging 
road  t.rans|)ort  will  be  much  greater  after  January  5th  than  they 
aic  to-day.  It  is  jjaitieularly  pleasiii"  to  kuow  that  the  "  Traus])ort 
World"  has  found  its  nu)st  enthusiastic  welt"ome  among  those  who 
are  int<'rest\.(l  in  the  various  freight  exchanges  which  are  now  being 
established  all  over  the  countr\.  Motor  owners  who  have  already 
eouve  together  in  this  way  recognise  ii\  the  new  journal  a  powerful 
support  which  should  miu-h  improve  their  cimnces  of  successful 
organisation. 


In  a  report  issued  this  week  the  Special  Committee  of  the  London 
County  Council  outline  a  scheme  for  the  reorganisation  of  electricity 
su])ply  in  Greater  London  and  for  the  estabhshment  of  a  joint  electricity 
authority.  The  Committee,  which  was  authorised  in  Xovembcr,  1919,  to 
ronfer  with  other  municipal  electricity  undertakers,  issued  an  interim 
report  in  March  last  and  announced  that  Mr.  J.  H.  Rider  had  been 
retained  as  consulting  engineer  for  the  Council  in  order  to  investigate 
and  report  upon  the  engineering  aspects  of  the  supply  of  electricity 
for  a  Greater  London  area.  Mr.  Rider  was  associated  in  the  preparation 
of  the  scheme  with  engineers  representing  the  local  authorities  in  Greater 
London  owning  electricity  undertakings  and  nine  of  the  London  electricity 
supply  companies,  and  this  committee  of  technical  experts  is  now  closely 
engaged  in  drawing  up  proposals  covering  the  technical  side  of  the  ques- 
tion. Simultaneously  with  the  preparation  of  a  technical  scheme  the 
Committee  have  been  giving  constant  consideration  to  the  question 
of  the  formulation  of  a  scheme  for  the  establishment  of  a  Joint  Electricity 
.Authority.  It  is  stated  that  "from  the  point  of  view  of  the  settlement 
of  a  satisfactory  and  workable  scheme  it  would  appear  to  be  essential 
that  the  clauses  in  this  year's  Electricity  Bill  dealing  with  finance  should 
become  law  before  the  time  arrives  for  the  submission  of  a  scheme  to 
the  Electricity  Commissioners.  In  view  of  the  urgency  of  the  matter 
it  was  felt  that  the  proper  course  to  adopt  would  be  to  proceed  with 
the  preparation  of  a  scheme  on  the  assmnption  that  it  is  the  intention 
of  the  Government  to  obtain  Parliamentary  sanction  as  regards  these 
financial  matters  before  the  time  arrives  for  schemes  to  be  considered 
by  the  Commissioners." 

In  regard  to  the  procedure  with  respect  to  the  submission  of  schemes, 
it  is  pointed  out  that  the  greater  London  provisional  district  confoims 
generally  with  the  area  proposed  in  connection  with  the  Council's  scheme 
of  1914-15,  but  it  is  somewhat  more  extensive.  It  has  a  total  area  of 
1,KB0  square  miles,  a  population  of  over  7,900,000  and  a  total  assessable 
value  of  £68,663,477.  The  merits  of  the  area  suggested  are  being 
considered  by  the  Committee  of  technical  experts  in  its  bearing  upon  the 
technical  scheme  which  they  are  drawing  up.  In  view  of  the  comjiara- 
tively  short  time  available  before  projjosed  schemes  are  required  to 
be  deposited,  it  is  important  that  without  further  delay  the  general  heads 
of  a  scheme  should  be  adopted  by  the  Cormcil.  The  fact  that  it  has  been 
found  possible  to  secure  co-operation  between  such  important  interests 
as  the  Council,  the  local  authority  undertakers,  and  so  many  of  the 
])rincipal  London  companies  in  the  preparation  of  a  joint  technical  scheme 
constitutes  a  very  material  factor  in  arri^•ing  at  a  satisfactory  and  agreed 
solution  of  many  of  the  problems  involved.  The  question  of  the  adminis- 
trative and  financial  basis  of  the  scheme  to  be  laid  down  for  the  Greater 
London  area,  however,  is  one  in  which  co-operation  and  joint  action 
by  the  different  interests  affected  are  not  so  readily  secured. 

The  Committee  state  that  they  have  gathered  from  the  discussions 
which  they  have  had  with  representatives  of  the  local  authorities  and 
the  principal  London  companies  in  cormection  with  the  joint  opposition 
to  the  proposed  Barking  station  and  the  work  of  the  committee  of  techni- 
cal experts,  that  both  the  local  authorities  and  the  companies  have  made 
considerable  progress  in  the  preparation  of  schemes  dealing  with  the 
administrative  and  financial  sides  of  the  question.  In  all  the  circum- 
•^tances  and  having  regard  to  the  importance  of  expediting  the  prepara- 
tions for  the  submission  of  schemes  to  the  Commissioners,  it  is  felt 
that  the  most  satisfactory  course  is  for  the  Council  also  to  frame  its  own 
administrative  and  financial  proposals,  while  keeping  closely  in  touch 
l)oth  with  the  local  authorities  and  the  companies  on  the  matter. 

General  Principles. 

The  following  is  a  summary  of  the  general  lines  on  which  the  Committee 
r(M'omnu'nd  the  Council's  scheme  should  be  based  : — 

(i)  The  embodiment  of  a  technical  scheme  for  the  improvement  of  the 
organisation  of  the  supply  of  electricity  in  the  electricity  district;  (ii)  The 
constitution  of  a  Joint  Electricity  Authority  with  powers  of  supervision 
and  control  nctessary  to  secure  the  carrying  out  of  the  technical  scheme 
rcferr<>d  to  above  ;  (iii)  All  new  stations  to  be  provided  by  the  Joint 
-Authority  ;  (iv)  Tn  oitlcr  to  consolidate  the  generation  and  transmission 
side  of  electricity  supply  in  the  hands  of  the  Joint  Aiuhority,  provision 
to  be  made  for  the  acquisition,  based  upon  the  outstanding  life  of  existing 
l)lant.  by  the  Joint  Authority  of  the  generating  .stations  and  main 
t ransn)i.ssion  lines  of  the  existing  individual  undertakers  either — (a)  By 
agreement,  or  (b)  By  compulsory  purchase  under  the  existing  Electric 
l.isihting  Acts,  or  any  Act  or  Acts  which  may  be  passed  hereafter; 
(v)  Provision  to  be  made  for  the  possible  ultimate  acquisition  at  the 
discretion  of  the  Joint  Authority  of  distribution  systems — (a)  By  agree- 
nuMit.  or  ('')  By  compulsory  purchase  under  the  existing  Electric  Lighting 
Acts  or  any  .\ct  or  Acts  which  may  be  passed  heirafter ;  (vi)  Financial 
iuiangements  to  be  such  as  to  provide  that  the  undertaking  of  the  Joint 
Authority  shall  be  conducted  on  a  sclf-sujinorting  basis  :  ( vii)  Regulation 
of  charges  to  ensun>  that  the  benefits  and  economies  resulting  from  the 
concentration  of  generation  shall  accrue  to  the  consumers. 

CONSTITITION    OF    JOINT    AVTHORITV, 

In  some  explanatoiy  notes  the  Committee  point  out  that  to  comply 
with  the  ]innisions  of  the  Act  of  1919.  the  Council  and  the  outside 
purchasing  authorities  will  have  to  be  givon  adequate  rei)n^sentation 
on  the  Aiithority.  As  reganls  the  Council,  apart  from  its  jiosition  as 
a  luin'hasiug  authority,  it  has  a  status  as  rei)resentiiig  the  London  con- 
sunu-rs  as  a  whole  and  a'so  as  an  imdertaker  in  respect  of  the  tiretMiwich 
iienerating  station.  Cther  inten>sts  to  l>e  ivpresented  will  include  Kx^al 
authority  and  company  undertakers  and  railway'  companies  and  other 
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large  consumers.  While  it  is  essential,  in  order  to  secure  unity  of  control 
and  concentration  of  generation  facilities,  that  the  Authority  should 
from  the  outset  possess  certain  general  powers  of  direction  over  all 
means  of  generation,  any  arrangement  which  involved  the  immediate 
acquisition  of  the  whole  of  the  generation  and  transmission  side  of 
(electricity  »upi)ly  in  the  area  would  handicap  the  Authority.  Not  only 
would  this  involve  a  very  large;  capital  outlay  for  i>urcha.s(!  which  might 
place  a  heavy  financial  burden  on  the  new  undertaking,  but  any  such 
sudden  transfer  of  control  from  the  existing  undertakers  would  possibly 
militate  against  administrative  and  technical  efficiency.  On  the  other 
hand,  if  the  companies'  undei'takings  were  acquired  under  the  Electric 
Lighting  Act,  1888,  purcha.se  would  be  postponed  as  regards  London 
company  undertakings,  until  1!>.'}1 ,  and  as  regards  extra-London  company 
undertakings  to  various  dates  extending  beyond  19.31.  The  whole  of  the 
undertakings  affected  would  have  to  be  acquired,  including  distribution 
.systems,  and  during  the  intervening  period  the  position  with  respect 
to  control  and  supervision  would  be  extremely  complicated,  and  it  would 
be  difficult  for  the  Authority  to  proceed  with  a  scheme  for  development 
and  extension  on  unified  lines  for  which  it  will  be  responsible.  Apart 
from  these  drawbacks,  we  understand  that  no  legal  interpretation  has 
yet  been  placed  on  the  terms  of  purcha.se  contained  in  the  1888  Act. 
There  is  a  possibility  that  acquisition  on  these  terms  of  the  whole  of  the 
undertakings  might  operate  in  such  a  way  as  to  counterbalance  much 
of  the  ad\antage  sought  to  be  secured  by  the  setting  up  of  a  unified 
system  of  electricity  supply.  With  the  present  difficulties  in  finding 
capital  for  the  many  purposes  of  post-war  reconstruction,  the  Committee 
feel  strongly  that  all  capital  financial  resources  that  are  available  should 
be  utilised  directly  on  the  development  of  the  electricity  undertaking. 

With  due  regard  to  the.se  points,  the  Committee  state  that  they  have 
considered  most  carefully  what  will  be  the  most  satisfactory  way  of  dealing 
with  the  problem  so  that,  while  avoiding  financial  obligations  that 
might  hinder  and  delay  progressive  development,  the  Authority  may, 
nev-ertheless,  be  placed  in  a  position  in  which  it  will  be  enabled  to  exerci.se 
that  degree  of  central  control  which  is  essential  to  any  effective  discharge 
of  the  responsibilities  placed' upon  it.  To  achieve  this  object,  it  is  pro- 
posed in  the  first  instance,  that  the  Authority  should  gradually  replaco 
plant  in  suitable  existing  stations  as  it  becomes  worn  out  or  obsolete, 
put  down  new  plant  in  existing  stations  or  in  new  stations  as  may  prove 
to  be  most  advantageous,  and  provide  also  any  necessary  new  transmis- 
sion mains  ;  also  that  the  Joint  Authority  shall  in  the  meantime  control 
the  operation  of  existing  undertakings  so  as  to  secure  that  effect  shall 
be  given  to  any  technical  scheme  of  de\a»lopment  that  may  be  decided 
upon.  The  terms  of  purchase  proposed  with  regard  are  the  original 
cost,  less  appropriate  depreciation.  It  is  important  that  this  complete 
transfer  of  the  ownership  of  the  generation  sides  of  electricity  under- 
takings should  be  effected  simultaneously  throughout  the  whole  area. 

So  far  as  regards  satisfactory  public  control  of  electricity  supply,  the 
Committee  are  convinced  that  the  key  to  the  situation  lies  in  the  unifica- 
tion and  centrali.sed  direction  by  a  public  authority  of  the  means  of 
generation.  To  facilitate  a  settlement  by  agreement  on  the  lines  in- 
dicated, for  the  acquisition  of  the  generating  .systems,  the  possibility  is 
suggested  of  granting  to  existing  company  undertakers  an  extension  of 
time  as  regards  the  distribution  side  of  the  enterprise,  provided  that 
reasonable  purchase  terms  can  be  secured.  It  is  proposed  that  the  Joint 
Authority  should  as  far  as  i)ossible  arrange  to  discharge  its  capital 
liabilities  arising  out  of  the  purchase  of  undertakings  by  payment  in 
electricity  stock,  and  thus  reserve  the  bulk  of  the  new  money  which  mav 
be  raised  for  the  provision  of  new  stations,  the  extension  of  existing 
stations  and  the  rei)lacenient  of  worn  out  and  obsolete  plant  therein. 

Summary  of  Recommend.\tions. 

The  Committee  recommended  the  Council  to  approve  the  undermen- 
tioned heads  as'the  basis  of  a  scheme  for  the  improvement  of  the  or- 
ganisation of  electricity  supply  in  the  London  and  Home  Counties  : — 

(i)  The  technical  scheme  to  provide  for  (a)  development  and  extension 
of  existing  stations,  where  this  can  be  done  economically  ;  (b)  elimination 
as  far  as  possible  of  uneconomical  stations  and  plant ;  (c)  the  supple- 
menting of  the  supplies  which  can  be  obtained  under  (a)  by  the  ei-ection 
of  a  large  station  or  stations,  equipped  with  the  most  modern  and  econo- 
mical plant  available. 

(ii)  The  Joint  Electricity  Authority  to  consist  of  a  small  number  of 
members,  e.g.,  not  exceeding  say,  ',iO,  representative  of  the  various 
interests  concerned,  viz.  :  («)  London  County  Council,  (b)  extra-London 
local  authorities  other  than  undertakers,  (r)  local  authority  undertakers. 
((/)  company  undertakers,  and  (< )  railway  (;om[)anies  and  other  larae 
consumers. 

(iii)  The  Joint  Authority  to  control  the  use,  development  and  exten- 
sion of  existing  undertakings  so  as  to  secure  that  effect  shall  be  given  to 
the  technical  scheme. 

(iv)  The  Joint  Authority  to  be  responsible  for  the  provision  of  new 
generating  stations  and  main  transmission  lines. 

(v)  The  .loint  Authority  to  have  power  to  give  a  bulk  supply  to 
existing  Uiul(>rtakers  within  the  electricity  district,  and.  subject  to 
limitations  laicl  down  in  Sec.  12  of  the  Electricity  (Supply)  Act,  1919,  to 
'^^iPP'y  electricity  to  railway,  tramway,  canal,  or  inland  navigation 
companies  or  authorities. 

(vi)  The  Joint  Authority  to  have  power  to  provide  a  distributed  supply 
in  areas  for  which  there  is  at  present  no  authorised  distributor  and  else- 
where, subject  to  agreement  with  the  authorised  undertaker  concerned, 
or,  failing  agreement,  with  the  consent  of  the  Electricity  Commissioners. 

(vii)  The  Joint  Authority  to  have  power  to  establish  and  work  sub- 
sidiary  works,  or  arrange  for  their  establishment  and  working. 


(viii)  The  Joint  Authority  to  have  power  to  create  and  i««ue  .rtw-k, 
bills  or  bonds,  and  borrow  money  on  the  a.ssets  of  the  undertaking,  and 
to  use   for  capital  purposes  money  standing  to  the  credit  of  sinking  and 

other  funds. 

(ix)  The  Joint  Authority,  county  councils  and  other  local  authorities 
and  authorised  undertakers  to  have  power  to  give  mutual  financial 
assistance  by  mean.s  of  loans,  advances,  guarantees,  or  othen»i*t. 

(\)  Capital  expenditure  of  undertakers  to  be  made  subject  to  con- 
sideration by  the  Joint  Authority. 

(xi)  The  charges  to  be  made  by  the  Joint  Authority-  to  l*  such  as,  over 
a  [loriod  of  years,  will  render  the  undertaking  self-supiK^rting  and  will 
coverall  its  expenses  including  debt  charges  and  any  necessary  n-.serve- 

(xii)  The  charges  of  authorised  undertakers  to  be- so  adjuiit<rd  as  to 
ensure  that  any  saving  effected  as  the  result  of  authorised  undertakers 
obtaining  their  energy  wholly  or  partly  from  the  Joint  Authority  shall 
be  passed  on  to  the  consumer. 

(.viii)  Any  deficiency  in  the  revenue  of  the  Joint  Authority  to  be  made 
good  out  of  future  revenue  and,  if  neces.san.',  by  means  of  a  revision  of 
charges. 

(xiv)  Existing  powers  of  purchase  of  company  undertakings  to  be 
transferred  to  the  Joint  Authority. 

(xv)  Generating  stations  and  main  transmission  lines  to  be  acquired,  if 
f)ossible,  by  agreement.  Date  of  acquisition  of  distribution  systems  may 
be  extended,  if  so  desired  by  the  undertaker  concerned,  provided  that 
such  undertaker  is  prepared  to  enler  into  an  agreement  for  the  purchase 
of  the  generation  side  of  its  undertaking  on  the  lines  laid  down. 

( xvi)  Approval  of  Elect ricitj'  Commissioners  to  be  obtained  to  standard 
heads  of  agreement  for  the  acquisition  of  generating  stations  and  main 
transmission  lines,  subject  to  it  being  a.scertained  that  such  heads  are 
likely  to  meet  with  the  substantial  approval  of  the  undertakers  concerned. 
so  as  to  facilitate  the  execution  of  agreements,  when  the  Joint  Authority 
is  established. 

(xvii)  The  standard  heads  of  agreement  to  provide  as  follows  : — 
(rt)  Existing  generating  stations  (so  far  as  they  are  needed  for  the 
time  being  for  supply  purposes)  to  be  retained  and  operated  by  owning 
undertakers  until  the  bulk  of  existing  plant  is  no  longer  worked,  subject 
to  powers  of  regulation  as  to  user,  &c.,  being  vested  in  the  Joint  Authority. 
{b)  The  plant  in  such  stations  then  to  pass,  without  paj-ment,  apart  from 
scrap  value,  to  the  Joint  Authority,  except  in  the  case  of  plant,  if  any, 
thereafter  continued  in  use  for  which  payment  to  be  made  on  the  basis 
of  capital  properly  standing  in  the  books  less  depreciation.  In  the 
alternative  the  scrap  plant  to  be  retained  and  disposed  of  by  the  under- 
takers if  they  think  fit.  (c)  Simultaneous'ly  rest  of  generating  sides  of 
existing  undertakings  (land,  buildings  and  main  transmission  lines)  to 
pass  to  the  Joint  Authority  on  paj-ment  of  capital  properly  standing  in 
books,  less  appropriate  depreciation,  (d)  During  the  period  referred  to 
in  {a)  above  all  necessarj-  extensions  or  replacements  of  generating  plant 
to  be  made  under  the  control  and  at  the  cost  of  the  Joint  Authority. 
(e)  Distribution  systems  to  remain  in  possession  of  present  undertakers 
for  further  period  beyond  that  provided  for  by  existing  compulsory 
purchase  clauses. 

Finance  Committee's  Report. 

Reporting  on  the  scheme,  the  Finance  Committee  state  that  a  guaran- 
tee by  the  Council  of  the  stock  of  the  London  Joint  Authority  mii;ht 
involve  payments  by  the  Council  durhig  the  earlier  years  of  the  Author- 
ity's operations,  but  it  would  be  open  to  the  Counc'l  to  attach  such 
conditions  to  any  guarant  >e  as  might  appear  reasonable  to  safeguard  its 
financial  position.  There  is  no  absolute  certainty  that  the  undertaking 
will  be  self-supporting,  notwithstanding  the  provision  that  the  charges 
for  current  are  to  be  fixed  on  that  basis.  There  would,  therefore,  be  an 
e'ement  of  risk  in  the  advance  or  guarantee  of  loans  by  the  Council, 
but  in  view  of  the  size  and  nature  of  the  projected  undertaking,  it  app»ntrs 
that,  provided  the  terms  of  puR^hase  of  existing  undertakings  are  agreed 
to,  the  risk  would  be  small.  No  specific  provision  is  proposed  to  be 
made  for  the  increase  of  the  number  of  representatives  to  be  appointeti 
by  the  Council  or  any  other  body  in  C(  nsideration  of  their  rendering 
Knancial  assistance  to  the  authority.  Any  assistance  of  this  kind  would, 
however,  be  granted  on  such  terms  as  might  be  agreed,  and  it  would  be 
open  to  the  Council  to  make  it  a  condition  of  gi\ing  financial  assistance 
to  the  authority,  or  of  guaranteeing  stock,  that  the  number  of  the 
("ouncil's  representatives  should  be  increased  or  that  the  Council  should 
in  some  otiier  way  be  given  increased  power  in  the  management  of  the 
authority's  undertaking. 

Rei'ORT  Approved. 

At  the  meeting  of  the  County  Council  on  Tuesday,  the  report  was 
ai)proved  and  the  Committee  was  empowered  to  draw  up  a  scheme  on 

the  lines  indicated. 


Recently  a  dispute  between  tiie  Elkc  rnUAL  Trades  Uniox  aXD 
Colchester  Corpiikation  in  regaixi  to  the  wages  paid  to  the  men  engaged 
in  the  electricity  works  was  ivferied  to  the  Industrial  Court  for  arbitra- 
tion. The  Union  claimed  that  the  agreed  schedule  of  n\tes  fixed  by 
the  District  Council  No.  9  (Home  Counties)  of  the  -loint  Industrial 
Council  for  the  Electricity  Supply  Industry  shoxild  be  paid.  The 
Council  'irged  their  inability,  from  the  financial  point  of  view,  to  pay 
the  rates  claimed,  as  on  the  last  five  years'  working  of  the  electricity 
undertaking  there  had  been  a  total  deficit  of  £7.(550.  and  as  the  charges 
for  energy  for  lighting  and  power  had  been  greatly  increased  it  was 
impossible  to  increase  the  tariff  without  incurring  further  financial 
embarrassments.  We  learn  that  the  Court  has  awarded  that  the  rates 
in  the  District  Coimcils  schedule  are  to  be  paid  to  the  respective  gradea 
of  workpeople  concerned. 
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Labour   Movements. 

By   ARTIFEX. 

Discussion  is  still  proceeding  between  the  Engineering  Employers' 
Federation  and  the  Amalgamated  Engineering  Union,  regarding  the 
men's  claim  for  6d.  per  hour  increase  in  wages  with  an  equivalent  increase 
in  piece-rates.  A  further  conference  will  take  place  between  the  two 
organisations  on  December  8. 

The  Electrical  Trades'  Union  has  postponed  the  threatened  strike 
against  the  London  County  Council,  regarding  the  classification  as  skilled 
operatives  of  900  controller  repairers  and  power  attendants.  A  settle- 
ment of  the  dispute  by  negotiation  is  now  anticipated. 

Proposals  are  being  considered  for  the  amalgamation  of  the  Central 
Ironmoulders'  Association  and  the  National  Union  of  Foundry  Workers. 

The  first  International  Conference  of  Railwaymen  held  in  this  country 
met  in  London  on  Monday.  The  Intemationalisation  of  Railways  will 
be  discussed. 

The  Wages  and  Conditions  of  Service  Committee  of  the  Glasgow 
Corporationj  are  recommending  an  increase  of  8s.  per  week  to  labourers 
employed  by  the  Corjioration. 

The  North  Midlands  District  of  the  National  Union  of  Vehicle  Workers, 
are  negotiating  with  the  employers  regarding  a  basis  for  a  national 
rate  of  wages. 

The  claim  of  the  employees  in  the  engineering  and  shipbuilding  trades 
at  the  ports  of  Cardiff,  Newjiort,  Swansea,  &c.,  for  increased  wages,  was 
not  established  before  the  Industrial  Court. 

Mr.  J.  H.  Thomas,  M.P.,  has  been  elected  President  of  the  International 
Federation  of  Trades  Unions,  in  succession  to  Mr.  W.  A.  Appleton,  who 
resigned  rather  than  continue  in  an  office  which,  he  believed,  involved  an 
acceptance  of  Socialism. 

At  the  International  Trade  Union  Congress,  in  London  last  week, 
M.  Jouhaux,  the  French  trade-union  leader,  advocated  socialising  the 
means  of  production  and  distribution,  with  the  breakdown  of  capitalism, 
as  the  only  means  of  re-establishing  the  world  upon  principles  of  solidarity. 


Commercial     Topics. 

American  Capital  for  Germany. 

There  appears  to  be  a  great  influx  of  American  capital  into  German 
industrial  concerns,  and  this  accounts  for  some  of  the  activity  of  certain 
branches  of  the  German  export  trade.  U.S.A.  syndicates  have  formed 
combinations  which  sometimes  aim  at  domination  .  For  example,  the 
Amstea  Company,  which  has  headquarters  in  Berlin,  with  branches  in 
Hamburg,  Dresden,  Cologne,  Bremen,  Munich,  Danzig,  Essen,  Vienna, 
Warsaw,  Reval,  and  Helsingfors.  It  was  founded  by  the  American  Steel 
Export  Company,  and  it  seeks  to  control  the  markets  in  steel  and  steel 
l^roducts  throughout  Germany,  Austria,  the  Balkans  and  elsewhere  in 
Europe.  Much  American  money  has  been  invested  in  the  textile  and 
oil  industries,  in  shipping.  &c.,  and  no  doubt  keen  competition  with 
British  manufacturers  will  arise  very  soon. 

*  *         *         * 

Cuba  as  a  Market  for  Electric  Supplies. 

In  a  recent  re})ort  on  the  trade  of  Cuba  it  is  stated  that  extended  credits 
are  necessary  in  order  to  do  business.  While  the  United  States,  owing  to 
its  proximity,  is  the  natural  market  for  Cuba,  the  great  wealth  and 
enterprise  of  the  people  enable  them  to  ])urchase  in  any  part  of  the  world. 
British  manufacturers  and  shippers  enjoy  opportunities  for  extending 
their  trade  with  this  State,  esi)ecially  in  connection  with  electrical 
.«u[)plies,  which  are  at  present  in  active  demand.  Electric  lighting  plants 
are  being  increased,  and  in  this  connection  opportunities  may  arise  for 
Xhe  introduction  of  British  manufactures.  Importers  have  a  good  opinion 
of  British  electrical  goods,  and  as  similarly  priced  manufactures  from 
the  United  States  are  fre({iu>ntly  several  m(>:.'hs  in  transit  and  in  some 
cases  ])rove,  when  delivered,  to  be  not  accor-dmg  to  specification,  there 
should  be  an  excellent  opening  for  the  ])roducts  of  other  nationalities. 
Cuba  offers  a  particularly  attractive  field  for  small  motors  suitable  for 
mediuiii-si/,c(l  factories,  of  which  a  considerable  number  have  been  com- 
menced during  the  last  few  months,  when  large  sums  of  money  had  been 
gained  (lirough  successful  sugar  s|)ccula(ioii  and  general  trade  ])ros2ierify. 

*  *  *  * 

Electrical  Machinery  Requirements  of  Roumania, 

A  good  deal  of  electrical  j)lant  (including  motors,  transformers, 
cables,  &c.)  is  urgently  re(|uircd  in  connection  with  the  reconstruction 
of  the  Rounumian  oil  industry.  Some  i)articulais  of  the  countrA'"s 
requirements  have  been  su])])lied  by  H.M.  Comu.crcial  Secretary  at 
Jiucharest.  who  has  also  fcuwanlcd  to  the  De])arimcnt  of  Overseas 
Trade  a  list  of  the  ])rin(ij)al  funis  engaged  in  the  industry,  together 
with  a  list  of  the  goods  rc(|uircd.  Nanu>s  of  the  undertakings  will 
be  furnished  by  the  Dei)artment  to  United  Kingdom  firms. 

Most,  of  the  plant  hili\erto  used  has  been  of  Geiman  manufacture, 
but  British  firms  have  now  an  o])])ortunity  of  cai)turing  some  of  the 
orders  for  the  new  ]>lant.  In  addition  to'  the  ])lant  aiul  nuvchinery 
mentioned  above,  a  turbo-generating  set  of  10,000  kw.,  t\ibes,  pumps, 
tanks,  hardware,  tools,  iS:c.,  aix'  rccjuired. 

The  Commercial  Secretary  to  H.M.  Legation  at  Bucarest  ivports  that 
an  important  company,  called  the  "  Socetatea  Refaceiva  Industriala  " 
(Industrial  IJeconstruetion  Company),  was  recently  formed  under 
Government  auH])ice8  for  the  following  ])urj)o.ses  :— To  j)rovide  in- 
dustry with  machines,  tool.s.  raw  materials,  means  of  transport,  &c.  : 
to  distribute  the  raw  materials  tluit  the  State  brings  in  as  capital:  to 
make  advances  to  industrialists  for  .short  terms  ;  and  to  i)articiiiate  in 
the  creation  of  industries  of  utility  to  the  national  economv.  &c. 


Electricity  Sopply. 

The  Mountain  Ash  Council  has  been  authorised  to  borrow  £5,700* 
(balance  of  a  sum  of  £31,000)  for  the  electricity  undertaking. 

The  £3,000  authorised  for  electricity  ser\'ices  at  BrKNLEY  a  year  ago 
has  been  spent,  and  apiilication  is  to  be  made  for  sanction  to  borrow  a 
further  sum  of  £5,000. 

Hebden  Bridge  Council  has  accepted  the  terms  of  Hahfax  Corpora- 
tion for  a  further  supjily  of  electricity  in  bulk.  The  tariff  for  electricity 
has  been  increased  to  8d.  jier  unit  for  lighting  and  4d.  for  power. 

The  Ministry  of  Shipping  has  agreed  to  accept  the  offer  made  on  behalf 
of  the  West  of  England  Joint  Electricity  Authority  to  purchase  the 
Electricity  Generating  Station  at  Beachley  (Glos.)  at  £163,200. 

It  was  stated  at  the  meeting  of  the  Edinburgh  Electricity  Committee 
last  week  that  the  scheme  for  the  Supply  of  Electricity  in  Greater 
Edinburgh  was  now  completed.  The  total  cost,  including  Portobello 
and  the  subsidiary  power  stations,  would  be  £1,497,801. 

Haependen  Urban  Council  is  anxious  to  get  a  supply  of  electricity 
as  soon  as  possible,  and,  as  the  negotiations  with  Luton  Corporation 
have  fallen  through,  it  has  been  decided  to  co-operate  with  other  local 
authorities  in  connection  with  the  scheme  for  the  formation  of  a  joint 
electricity  authority  for  the  Greater  London  area. 

Blackburn  Corporation  has  made  provisional  arrangements  with 
the  Great  Harwood  and  Rishton  Urban  Councils  for  the  supph'  and 
distribution  of  electricity  to  those  towTiships,  and  an  application  has 
been  made  to  the  Electricity  Commissioners  for  an  order  permitting 
Blackburn  to  supply  electricity  in  bulk  to  Danven. 

A  serious  accident  occurred  at  the  Woolwich  Borough  Council 
electricity  works  on  the  29th  ult.,  resulting  in  damage  estimated  at 
£30,000.  It  appears  that  a  3,750  kw.  turbo-alternator  was  being 
placed  on  load  when,  for  some  reason,  the  overspeed  governor  failed  to 
act,  and  the  alternator  raced  away  at  a  terrific  speed  and  burst.  Pieces 
of  machinery  were  hurled  in  all  directions,  some  falling  into  the  river, 
others  striking  houses  in  the  vicinity.  One  piece  of  metal  was  thrown 
right  across  the  Thames,  a  distance  of  quite  half  a  mile,  and  struck  a  boy 
named  Pettitt,  who  was  sitting  on  an  omnibus.  He  was  instantly 
killed.  Three  workmen  at  the  power  station  also  received  injuries. 
One  of  the  pieces  of  the  burst  alternator  struck  the  rotor  of  the  next 
largest  generator  set,  severely  damaging  it.  As  a  result  of  the  accident 
the  generating  capacity  of  the  station  is  reduced  from  8,400  to  4,500  kw., 
and  the  authorities  have  been  obliged  to  ask  consumers  to  use  as  little 
electricity  as  possible  during  the  next  few  days. 

Representatives  of  the  electricity  undertakers  (about  30)  in  the 
Merseyside  and  West  Lancashire  electricity  district  met  at  Liver- 
pool last  week  in  order  to  consider  the  question  of  forming  a  Joint 
Electricity  Authority.  One  of  the  principal  toi^ics  of  discussion  was  the 
method  of  meeting  a  deficit  on  the  year's  working  of  the  authority, 
whether  it  should  be  covered  by  a  \e\^'  on  the  rates  or  on  the  consumers 
in  the  districts  of  the  respective  local  bodies.  Wallasey  Corporation 
object  to  the  area  and  desire  a  separate  scheme  for  Wirral. 

The  Runcorn  Urban  and  Rural  Coimcils  have  also  lodged  objections 
to  inclusion  in  the  scheme.  It  is  suggested  that  a  separate  area  should 
be  made  to  consist  of  the  present  area  of  supply  coveivd  by  the  Mersey 
Power  Company  from  their  generating  station  at  Runconi.  which  extends 
from  Runconi  and  Widnes  to  the  important  industrial  district  of  Elles- 
merc  Port. 

Electric   Traction. 

The  tramway  fares  on  the  routes  of  the  Dublin  United  Tramways 
Company  have  been  increased,  the  average  increase  being  about  50  per 
cent. 

As  tliere  was  a  deficit  of  £10,000  on  the  working  of  the  Burnley 
tramways  for  the  last  half  year,  application  has  been  made  to  authorise 
an  increase  of  50  jier  cent,  in  the  fares. 

An  in(iuiry  was  held  at  Bootle  on  the  25th  ult..  into  the  application  to 
borrow  money  for  the  purchase  of  electric  vehicles  for  the  collection  of 
house  irfuse,  &c. 

The  Corjiorations  of  Aberdeen.  Ayr,  Dundee.  Edinburgh  and  Glasgow 
have  decided  to  associate  themselves  with  other  municipal  tramway 
undertakings  in  Scotland  in  resistuig  the  men's  demand  for  a  12s.  per 
WEEK  advance  in  wages.  The  tramway  companies  have  already  refused 
to  accede  to  the  demand. 

Sir  William  Forbes,  general  manager  of  the  London.  Brighton  & 
South  Coast  Railway  Company,  .states  that  his  directors  had  submitted 
to  the  Ministry  of  Transport  a  compn>hensive  scheme  for  the  electrifica- 
tion of  the  main  line  between  l>ondon  and  Brighton.  After  twenty-two 
years  in  the  comiiany  he  was  now  hojieful,  in  the  near  future,  of  seeing 
nil  electrified  service  between  London  &  Brighton.  The  time  had  arrived 
wliiii.  in  s])ite  of  economies  forced  by  the  Ministry,  the  trains  between 
London  and  Brighton  should  be  better  than  ever  befoi-e. 

M  the  annual  dinner  of  the  Sunderland  CoriKuation  Tramways  staflE 
last  week  there  weiv  about  110  present.  Mr.  A.  R.  Dayson,  general 
manager  pi-esided.  and  amongst  those  present  weiv  the  Mayor  (Councillor 
\\alter  Rainc),  Alderman  Geo.  New.  chairman  of  the  Tramways  Com- 
niitt(>e  ;  Mr.  ,1.  C.  Wliiteiey.  general  manager  of  the  South  Shields  Tram- 
ways ;    Mr.  Hugh  Lynas  and  Mr.  J.  Davison. 

'i'he  Tramways  Committee  ircommend  the  Council  to  abolish  the 
existing  workmen's  fares  and  also  to  acce]>t  advcitisements  for  the 
out.'»ide  of  the  cars,  as  there  was  a  deficit  of  £968  on  the  last  half  year's 
workim:. 
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Institution  Notes. 

Thfi  Annual  T'lize  Distribution  and  Students'  ('onversazionc  of  the 
Northampton  I'olyteciinic  Institktk  will  bo  held  to-day,  \)r.  Sydney 
Russell  Wells  distributing  the  prizes  and  certificates.  A  conversazione 
will  be  also  held  on  Dec.  i,  for  members,  students  and  theif  friends. 

The  Festival  Dinner  of  the  Electrical  Trades  Benevolent  In- 
stitution will  be  held  on  Wednesday,  Dee.  15,  at  7.30  p.m.,  at  the  Con- 
naught  Rooms.  The  dinner  will  be  |)resided  over  by  Mr.  E.  Manville, 
M.l'.,  who  is  well  known  in  the  electrical  industry.  It  will  be  the  first 
occasion  on  which  the  chair  at  this  function  has  been  taken  by  a  Member 
of  Tarliament. 

Tiie  members  of  the  council  of  the  RoNTGEN  Society  for  the  ensuin 
year  are  as  follows  :  President :  Dr.  R.  Knox  ;  Vice-Presidents  :  Prof. 
A.  W.  Porter,  Prof.  J.  W.  Nicholson  and  Dr.  G.  H.  Rodman  ;  Hon. 
Secretaries  :  Dr.  R.  W.  A.  Salmond  and  Dr.  E.  Owen  ;  Hon.  Treasurer  : 
Mr.  Geoffrey  Pearce  ;  Hon.  Edilor  :  Major  G.  W.  C.  Kaj'e  ;  Members  of 
Council  :  Mr.  Cuthlicrt  Andrews,  Dr.  A.  E.  Barclay,  Mr.  E.  P.  Cumber- 
batch,  Mr.  A.  E.  Dean,  Mr.  F.  J.  Harlow,  Dr.  W.  Makower,  Dr.  J.  Met- 
calfe, Dr.  R.  Morton,  Major  C.  E.  S.  Phillips,  Prof.  A.  O.  Rankine,  Sir  A. 
Reid,  and  Mr.  J.  Russell  Reynolds. 

We  have  received  from  the  British  Electrical  &  Allied  Manufac- 
turers' Association  a  pamphlet  containing  the  terms  of  the  research 
studentships  and  scholarships  in  mechanical  and  electrical  engineering 
which  they  are  proposing  to  endow.  The  general  terms  on  which  these 
studentships  and  scholarships  will  be  granted  have  already  been  given 
in  the  columns  of  The  Electrician  and  we  need  only  add  that  having 
regard  to  the  importance  of  promoting  the  development  of  electrical 
and  mechanical  engineering  the  members  of  the  Association  have  been, 
not  only  doing  the  generous,  but  the  long-sighted,  act  in  the  setting  aside 
a  sum  not  exceeding  £8,000  for  this  purpose. 

A  Paper  on  "  Industrial  Lighting,  with  suggestions  for  its  Application 
to  Collieries"  was  read  by  ^Ir.  H.  Girdlestone  at  the  meeting  of  the  Mid- 
land branch  of  the  Association  of  Mining  Electrical  Engineers  at 
Mansfield,  on  Saturday.  The  metal  filament  and  the  gas-filled  lamps 
iiad,  he  said,  entirely  changed  the  conditions  of  industrial  lighting. 
After  referring  to  the  economy  and  efficiency  of  the  modem  electric 
lamp,  he  pointed  out  that  scientific  illumination  increased  output  from 
8  to  1.5  per  cent.,  and  a  saving  of  a  few  minutes  per  day  to  the  workmen 
would  more  than  pay  the  entire  cost  of  operating  a  modem  lighting 
equipment.  Statistics  also  showed  that  improved  lighting  reduced 
accidents  ;  and,  as  accidents  were  becoming  more  expen.sive  every  year, 
improved  lighting  was  a  good  investment,  apart  from  the  human  side 
of  the  question.     That  was  in  the  case  of  collieries  of  first  importance. 

educational. 

In  an  appeal  which  is  being  made  for  funds  for  the  University  of 
Edinburgh  it  is  stated  that  there  is  an  urgent  need  of  about  half  a  million 
sterling  for  new  buildings,  &c.  The  number  of  students  has  enormously 
increased,  and  the  requirements  of  practical  teaching  cannot  be  met 
without  large  additions  to  the  existing  laboratories  Donations  may 
be  sent  to  the  secretary  of  the  University,  Mr.  William  Wilson. 

In  the  1920  Mayoral  Statement  it  is  stated  that  the  resources  of  the 
Huddeesfield  Technical  College  have  been  strained  to  the  utmost. 
Ex-Army  students  were  enrolled  in  large  numbers  and  it  was  found 
impossible  to  accommodate  many  .applicants.  The  number  of  students 
during  the  session  was  3,248,  an  increase  of  876  over  last  year.  Of  these 
students  658  were  enrolled  in  day  classes  (an  increase  of  139)  and  2,590 
in  evening  classes  (an  increase  of  737).  The  enrolment  at  the  afternoon 
classes  for  apprentices  continues  to  be  very  satisfactory,  over  300  stu- 
dents being  in  attendance.  Under  the  schemes  for  the  education  and 
training  of  ex-Service  men  4 13  students  in  receipt  of  Government  main- 
tenance allowances  were  enrolled.  Tlic  Bpard  of  Education  grants 
amounted  to  £6,238  and  the  tuition  fees  were  £3,577.  A  research  labo- 
ratory has  been  added  to  the  Chemistrj-  Department,  and  in  the  engineer- 
ing department  new  laboratories  have  been  equipped. 

Personal  and  Appointments. 

Dr.  Alexander  Graham  Bell,  who  was  on  a  visit  to  this  country, 
and  left  for  the  United  States  on  Wednesday,  has  been  presented  with 
the  Freedom  of  his  native  city  of  Edinburgh. 

Mr.  T.  C.  Joyce,  B.Sc,  has  been  appointed  lecturer  in  electrical 
engineering  at  Sheflield  University,  and  Mr.  A.  Glyn  Robley,  B.Sc, 
lecturer  in  electro-metallurgy. 

Mr.  Wm.  Steventon  has  been  appointed  assistant  manager  of  the 
Commercial  Cable  Company  in  London.  Mr.  J.  W.  Simpson  succeeds 
Mr.  Steventon  as  manager  at  Liverpool. 

Mr.  H.  V.  PoiNTON,  wiio  has  been  connected  with  the  Jletropolitan 
Electric  Supply  Company,  Ltd.,  for  the  past  seven  vears  is  relinquishing 
his  jjosition  in  order  to  join  the  staff  of  the  Swedish  General  Electric  Ltd., 
5,  Chancery-lane,  W.C.2.,  as  Technical  Representative. 
^  Mr.  ^y.  Holm  an  s,  wlio  for  several  years  was  employed  at  the  Edison 
Swan  Electric  Company,  Ltd.,  Ponders  End,  and  who'went  to  Australia 
about  nine  years  ago  as  their  rej)resentative,  has  now  returned  to  this 
country  and  was  married  at  St.  .Mary's,  Brighton,  on  the  23rd  ult. 

His  Majesty  has  given  orders  for  the  following  appointments  to  the 
rank  of  (bmmander  of  the  Order  of  the  British  Empire  to  date  from 
June  5  last  :  Dr.  A.  V,.  Jordan,  for  work  in  connection  with  radiology  at 
Queen  Alexandra  s  Hosjjital ;  Mr.  H.  A.  Madge,  principiil  tecluiical 
•adviser  on  the  Wireless  Telegraphy  Staff  of  His  Majesty's  Signal  School ; 
and  Dr.  F.  Mollwo  Perkin,  for  valuable  services  rendered  in  various 
Departments  of  State. 


Imperial  and  Foreign  Notes. 

The  work  of  laying  Hupply  mains  in  Wakatah  (X.S.W.)  is  progressing 
and  will  be  continued  until  the  whole  district  is  lighted  electrically. 
Current  will  Xtc  supplied  from  the  Newcastle  power  station. 

The  net  profit  of  the  Automatic  Telephone-s  (Af.sTEAi.A.su). 
Ltd.,  for  the  year  ended  June  30  was  £.3,863,  after  providing  £3,15i9 
for  taxation.     A  dividend  of  Is.  per  share  was  declared. 

The  South  African  .\dvi.sorv  Board  of  Industry  avd 
Science  has  been  reconstituted,  and  its  present  raerabera  are : 
Prof.  Young  (Transvaal,  chairman),  Prof,  .\nder8on  (T.U.f '.),  f.'oL  Amott 
(Natal),  Prof.  Sir  J.  C.  Beattie  (Cape),  Dr.  Caldecott  (Transvaal), 
Mr.  E.  Chappell  (Transvaal),  Mr.  A.  Crawford  (Transvaal),  Mr.  G.  A. 
Kolbe  (O.F.S.),  .Mr.  W.  J.  Laite  (Transvaal),  Mr.  K.  B.  Quinan  (Cape), 
Prof.  Van  der  Riet  (Cape),  Prof.  S>.anley  (Transvaal),  and  the  President 
of  the  Royal  Society  of  South  Africa. 


An  illustration  of  the  principal  drawback  of  hydnj-electric  power  ia 
given  by  Switzerl.and,  where  at  present  water-power  is  scarce,  owing  to 
the  fact  that  there  has  been  no  rain  for  many  weeks,  and  that  the  mountain 
lakes  are  frozen.  Berne  Municipal  Council  has  been  compelled  to  notify 
that  electricity  must  not  be  used  for  heating  purposes  from  6  a.m.  to  10  p.m. 

Owing  to  the  controversy  between  the  U.S.A.  Government  and  the 
Western  Union  Telegraph  Company  a  committee  of  the  Senate  will 
investigate  the  whole  question  of  cable  landings  in  the  United 
States.  Senator  Kellog  proposes  to  introduce  a  bill  empowering  the 
State  Department  to  regulate  the  cable  connections  with  tlu*  country. 

H.M.  Secretary-  at  Buenos  Aires  reports  that  the  Argentine  Ministry 
of  Public  Works  has  directed  all  departments  of  the  Ministry  to  compile 
registers  of  local  firms  of  importers  or  makers  of,  or  dealers  in,  materials 
of  the  kind  usually  required  by  the  various  departments,  so  that  each 
firm  may  be  invited  to  present  offers  in  cases  of  private  calls  for  tenders. 
As  regards  public  invitations  for  tenders,  it  will  be  necessan*  for  each 
offer  to  be  accompanied  by  a  public  document  proving  the  right  to  repre- 
sent the  firm  concerned  in  any  case  where  the  firm  itself  does  not  directly 
make  an  offer.  This  step  has  been  taken  owing  to  cases  having  occurred 
of  two  parties  offering  goods  manufactured  by  the  same  principals. 

Catalogues,  Price  Lists,  &c. 

A  leaflet  recently  issued  by  the  British  Insulated  A"  Helsby  Cables* 
Ltd.,  sets  out  the  special  features  and  advantages  of  the  Pre-scot  .\B3iorR' 
CLAD  Reactances. 

Messrs.  Scholey  &  Company,  Ltd.,  have  issued  an  illustrated  booklet 
which  gives  particulars  of  the  design  and  const  met  ion  of  the  .Scholey 
Fractional  h.p.  Motors  for  a.c.  and  d.c.  These  motors  were  described 
and  illustrated  in  our  last  issue. 

The  Midland  Electric  Manufacturing  Company,  Ltd.,  Barford-street, 
Birmingham,  have  issued  a  leaflet  giving  particulars  and  prices  of  their 
"  Pyramid  "  cable  sockets.  They  are  made  of  the  best  high  conductivity 
seamless  copper  tube,  of  substantial  strength  and  correct  temper.  It  is 
claimed  that  they  possess  and  maintain  all  the  qualities  which  go  to  make 
a  perfect  cable  socket. 

The  recent  trade  literature  of  the  Metropolitan-Vickers  Electrical 
Company-,  Ltd.,  included  a  leaflet  (No.  461  '4)  which  gives  an  illustrated 
description  of  the  Metropolitan-Vickers  Leblanc  surface  condensing 
plant ;  a  leaflet  (No.  439/2-3)  showing  some  good  illustrations  of  Metro- 
politan-Vickers marine  turbines  and  double  retluction  gearing  ;  and  a 
pamphlet  (No.  7,450/1)  containing  an  illustrated  description  of  the 
Metropolitan-Vickei-s  Rateau  reducing  pressure  steam  turSne. 

An  attractively  produced  catalogue  and  comix-niliuni  devoted  to 
N.K.A.  Bearings  has  been  issued  by  the  Northern  Ball  Bearings,  Ltd. 
Its  pages  contain  an  interesting  survey  of  bearing  requiremejits.  and 
gives  a  description  of  the  principles  of  N.K.A.  l>earings.  their  patented 
feature  and  manufacture.  The  calculations  forming  the  basis  of  the 
design  of  the  bearings  are  also  tl'.'  roughly  described,  and  a  special 
chapter  is  devoted  to  tiie  method  of  self -alignment.  .\  loatl-speed  graph 
accompanies  each  of  the  many  tyiies  of  bearings  dealt  with,  whilst 
dimensions  and  maximum  loads  are  also  included. 

The  use  of  drawn  or  extruded  sections  in  place  of  laboriously  fashioned 
bar  or  strip  is  too  widely  recognised  to  need  Advocacy.  Aluminium  as  a 
material  for  such  sections  finds  many  openings  owing  to  its  60  per  cent. 
weight  economy  and  low  fii-st  cost,  as  well  as  its  rustlessness  and  effective 
appearance.  The  range  of  Aluminum  sections  for  which  the  British 
Aluminium  Company  have  tools  is  so  large  and  so  continuously  increas- 
ing that  they  find  jt  impracticable  to  issue  their  exhaus»^ive  list. 
The  company  have,  howe\er.  added  to  their  series  of  "  Hints  on  Working 
Aluminium  "'  a  booklet  on  aluminium  sections  which  gives  illustrations 
and  sizes  of  a  few  representative  shapes. 

No  electrical  engineer  whose  pastime  is  motoring,  needs  to  be  reminded 
of  the  unsurpassed  qualities  of  Mazda  Motor  Car  Lamp  Bulbs.  A 
folder  recently  issued  by  the  British  Thomson-Houston  Company  will 
be  a  useful  reminder  to  motorists  of  the  important  benefits,  such  as 
steady  brilliance,  immunity  from  vibration  and  general  reliability  which 
ensu^  from  the  use  of  ^lazda  lamp  bulbs.  This  folder  (No.  L-173)  is 
attractively  printed  in  three  colours  and  contains  illustrations  and  full 
l)articulars  of  all  the  various  types  of  Mazda  motor  car  bulbs  for  head- 
lights, side,  tail  and  dash  lights  and  interior  lighting.  Headlights  of 
both  the  vacuum  and  gas-filled  types  are  shown.  Copies  (overprinted 
with  name  and  address)  will  be  supplied  to  any  contractor  or  dealer  who 
ajjplies  to   the  Company  at  77.   Upj)i"r  Tham.s-sireet,  E.C.  4. 
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Miscellaneous. 

The  death  is  announced  of  Mr.  Thomas  C.  Jenkin,  a  director  and 
formerly  general  manager  of  the  City  &  South  London  Railway.  Mr. 
Jenldn  occupied  various  positions  in  the  railway  world,  and  in  1890  he 
became  general  manager  of  the  Qty  &  South  London  Railway,  the  pioneer 
of  the  electric  tube  lines.  He  held  this  position  until  1912,  when  he 
became  a  director  of  the  Company  on  its  coming  under  the  control  of  the 
Underground  Electric  Railways  Company  of  London. 

It  is  announced  that  at  the  War  Office  wireless  station  at  Aldershot, 
messages  are  being  received  from  Cologne  Headquarters  at  a  regular 
speed  of  100  words  a  minute.  At  a  recent  demonstration  at  Aldershot 
the  messages  were  automatically  printed  in  the  usual  characters  of  a  t3rpe- 
writer,  all  transcriptions  of  Morse  characters  being  eliminated.  The 
instruments  used  were  of  Army  pattern,  with  the  exception  of  the  Morse 
recording  and  typing  apparatus,  which  were  of  the  well-known  Creed 
design. 

The  Pocket  Diary  of  the  "  Hardware  Trade  Journal"  for  1921 
is  now  ready.  In  addition  to  being  a  useful  diary,  it  contains  a  number 
of  tables,  costs  data  and  other  trade  information.  The  tables  include 
some  useful  data  for  wiring  contractors  and  electric  light  consumers. 
Over  130  pages  are  devoted  to  a  Buyers'  Guide,  which  contains  an 
alphabetical  list  of  goods,  together  with  manufacturers'  names  and 
addresses,  and  a  special  list  of  trade  names.  All  the  information  has 
been  carefully  revised,  and  as  the  Diary  is  only  3s.  6d.  net,  it  should  be 
a  cheap  investment  for  wiring  contractors,  dealers  in  electrical  supplies, 
hardware,  &c.  It  is  published  by  Messrs.  Benn  Brothers,  Ltd.,  8, 
Bouverie-street,  E.C.  4. 

The  First  National  Conference  of  Works  Magazine  Editors 
will  be  held  on  Dec.  8  in  the  Council  Room  of  the  Industrial  Welfare 
Society,  51,  Palace-street,  S.W.  1.  During  the  morning  session  Mr. 
Ernest  J.  P.  Benn  will  deliver  an  address  on  "  The  Mission  of  the  Works 
Magazine,"  and  in  the  afternoon  Mr.  L.  Pendred,  editor  of  the  "  Engi- 
neer," will  give  an  address  on  "  The  Art  of  Editing."  Mr.  Robert  R. 
Hyde,  Director  of  the  I.W.S.,  will  preside.  As  the  purpose  of  the 
conference  is  to  assist  editors  to  co-operate  in  overcoming  their  common 
difficulties  and  in  evolving  a  constructive  policy,  most  of  the  time 
available  will  be  devoted  to  discussion. 

The  Industrial  Court  has  issued  its  award  in  the  dispute  between  the 
Electrical  Trades  Union  and  the  Negotiating  Committee  of  Railway 
General  Managers  in  respect  of  a  claim  that  the  Wages  op  Electrical 
Fitters,  Electricians,  wiremen,  plumbers,  jointers,  and  armature 
winders,  and  the  mates  of  the  first  three,  should  be  increased  on  the 
railways  in  London  to  correspond  with  the  district  rates  agreed  upon  by 
the  National  Federated  Electrical  Association  and  the  E.T.U.  for  the 
London  district.  The  Court  held  that  the  workpeople  referred  to  (other 
than  mates),  who  were  engaged  on  the  installation  of  new  plant  and  other 
work  ordinarily  done  by  electrical  contractors,  should  be  paid  2s.  3^d. 
per  hour.  The  wages  of  mates  are  to  be  those  provided  by  an  agreement 
of  January  last,  and  as  enhanced  by  advances  since  granted.  The  award 
takes  effect  from  October  31. 

Business  Items,  &c. 

Messrs.  Claremont,  Johnson  «&  Company,  electrical  fittings  and 
accessory  manufacturers,  have  removed  to  66,  Chancery-lane,  London, 
W.C.  2.     Telephone  :  Holborn  6581. 

Mr.  A.  Hugh  Seabrook,  M.I.Mech.E.,M.LE.E.,  Consulting  Engineer, 
has  removed  to  larger  offices  at  44,  Devonshire  Chambers,  146,  Bishops- 
gate,  E.C.2.     Telephone  :    Central  256. 

Mr.  L.  Hermes,  late  manager  of  the  Manchester  branch  of  the  "  Z  " 
Electric  Lamp  Manufacturing  Company,  Ltd.,  has  joined  the  staff  of 
the  General  Electric  Company,  Ltd.,  Victoria  Bridge,  Manchester. 

The  Z  Electric  Lamp  &  Supplies  CoMPA.jy,  Ltd.,  is  removing  this 
■week-end  to  73,  Newman-street,  London,  W.  !  Telegrams  :  Zedellam 
Phone  Ix)ndon  ;  Telephone  :  Museum  4,650/3  (4  lines). 

The  London  office  of  Messrs.  Mirrlees,  Bickerton  &  Day,  Ltd.,  iias 
been  removed  to  Mirrlees  House,  7,  Grosvenor-gardons,  Westminster, 
S.W.I.     Telephone  :  Victoria  9123  ;  telegrams  :  Cnidoil  Sowest  London. 

Messrs.  A.  Verey  &  Company,  Ltd.,  have  removed  to  67,  Borough- 
road,  London,  S.E.I,  where  they  have  acquired  an  entire  building  with 
ample  office  and  stores  accommodation.  Telephone :  Hop  5318 ; 
Telegrams  :    "  Vclelccco  Sedist,  London." 


Bankmptcies  and  Laqnidations. 

Claims  against  Oswald  Carr,  electrical  engineer.  Oak  Works,  Heading- 
loy,  Leeds,  arc  to  be  sent  by  Dec.  8  to  ]\lr.  H.  Clifford,  Official  Receiver, 
24,    Bond-street,    Leeds. 

The  Ei.KCTKic  StMTi.v  Company  of  Western  Australia.  Ltd..  is 
being  wound  up  voluntarily,  and  Mr.  G.  Saics,  21,  Waterloo-street, 
Birmingliani,  has  been  appointed  liquidator. 

The  disdiargc  of  Geo.  Kdwd.  Bonneu,  electrical  agent,  105,  Fox-lane. 
I'almer's  Green.  Middlesex,  has  been  suspended  for  six  months  from 
Oct.  22,  1920. 

Claims  agai'ist  Ivor  James  Hodson  and  Ha.til  Howard  Newman, 
trading  as  Hodson  &  Newman,  electrical  enuiinHM-s,  85,  Queen-street, 
Exeter,  are  to  bo  sent  by  Dec.  14  to  Mr.  A.  H.  Wanl,  Ollicial  Receiver, 
9,  Bedford-circus,  Exeter.  .  .      ^=.jd 


Tenders  Invited  and  Accepted. 

Littleborough  Urban  Council  invite  tenders  for  the  supply  and 
aying  of  h.t.  cables  and  roadwork.     Tenders  to  the  Clerk  by  Dec.  20. 

Marylebone  (London)  Borough  Coimcil  invite  tenders  for  the  supply 
of  l.t.  and  e.h.t.  lead-covered  paper-insulated  cables.     Tenders  by  Dec.  6. 

The  Societe  Nationale  des  Chemins  de  Fer  Vicinaux,  14,  Rue  de  la 
Science,  Brussels,  invite  tenders  by  December  20  for  a  10-ton  electric 
crane. 

Pontypridd  Guardians  require  tenders  by  December  14  for  three 
months'  supply  of  electrical  material,  ironmongeiy,  &c.  Forms  of  tender 
from  the  Clerk. 

Canterbury  Corporation  invite  tenders  for  extra-high-pressure  three- 
phase  and  medium-pressure  d.c.  switchgear  and  cable  connections. 
Tenders  to  the  Town  Clerk,  Mr.  Henry  Fielding,  by  4  p.m.  Dec.  6. 

Tenders  are  required  by  December  1 1  for  the  .supply  of  stores,  including 
vulcanised  wire  and  wiring  sundries,  carbon  brushes,  &c.,  to  Birming- 
ham Electric  Supply  Department.  Schedules,  &c.,  from  the  Secretary-, 
14,  Dale  End,  Birmingham. 

Southampton  Corporation  invite  tenders  for  the  supply  and  erectio" 
of  steel  work  for  extensions  to  boiler-house  ;  also  extensions  to  boiler^ 
house  equipment.  Specifications  from  the  borough  electrical  engineer- 
Mr.  W.  G.  Turner.     Tenders  to  the  Town  Clerk,  by  noon,  Dec.  17. 

Leeds  City  Council  invite  tenders  for  the  supply  and  erection  of  three- 
phase  switchgear  for  their  generating  station.  Specifications  from  the 
manager  of  the  Electricity  Department,  Mr.  C.  Nelson  Hefford,  Tenders 
to  the  Town  Clerk,  26,  Gt.  George-street,  Leeds,  by  December  13. 

The  Netherlands  Government  has  placed  an  order  with  the 
Norddentsche  Seekabelwerke  for  about  1,800  nautical  miles  of  sub- 
marine telegraph  cable  for  connecting  up  various  islands  of  the  Dutch 
East  Indies. 

Stepney  (London)  Electricity  Supply  Committee  have  accepted  the 
following  tenders  :  W.  T.  Henley's  Telegrajjh  Works  Company,  Ltd. 
(lowest  tender),  for  440  yds.  0-2  sq.  in  lead-covered  cable  (three  tendeis 
received ;  highest,  £475)  ;  Sloan  Electrical  Companj',  Ltd.  (lowest 
tender),  for  steel  tubing  and  fittings,  £63.  14s.  3d.  (three  tenders  received  ; 
highest,  £73.  12s.  6d.). 

Directories. 

One  of  the  most  useful  annual  publications  relating  to  the  electrical 
industry  is  Garcke's  Manuel  of  Electrical  Undertakings  and  Direc- 
tory OF  Officials.  The  twenty-third  annual  issue  of  this  well-known  Mid 
valuable  work,  which  was  published  some  time  ago,  contains  complete 
particulars  of  the  fiiiancial  position  and  technical  equipment  of  all 
British  electric-supply,  tramway,  telegraph  and  telephone  imdertakings, 
&c.  There  are  also  sections  devoted  to  legislation,  Parliamentary- 
Bills,  statistics,  and  the  progress  of  the  industry-,  to  manufacturing  and 
miscellaneous  companies  and  to  Colonial  undertakings.  In  addition 
there  is  a  directory  of  chief  officials,  electricity  committees  and  electrical 
contractors,  &c.  The  whole  of  the  manual  (over  1,600  pages)  has  been 
carefully  revised,  and  the  analyses  of  the  last  published  accounts  of 
trading  companies  are  included.  The  Canadian  section  has  been 
re-written  and  extended,  and  now  pro\ndes  a  complete  survey  of  the 
central-station  industrj'  of  Canada.  There  are  a  number  of  useful  maps 
of  tramway  systems,  electrified  railways,  power  undertakings,  &c.  The 
statistical  and  general  information  relates  to  about  2.6(.K)  electrical 
undertakings.  It  is  impossible  to  give  an  idea  of  the  ground  covered 
by  the  manual  in  a  brief  notice,  but  is  sufficient  to  say  that  it  is  an 
invaluable  work  of  reference  for  the  electrical  industry-.  It  is  published 
at  27s.  6d.  net  by  the  Electrical  Press,  13-16,  Fisher-street,  W.C.I. 

Another  valuable  book  of  reference  is  the  Engineers"  Iron,  Metal 
and  Electrical  Trades  Directory,  published  by  Messrs.  Kelly's 
Directories,  Ltd.  As  in  previous  editions,  the  1920  (14th)  issue  is 
divided  into  the  following  sections: — (1)  Every  ascertainable jiame  in 
the  towns  and  villages,  alphabetically  arranged  under  each  county  ; 

(2)  the  names  under  each  particular  trade,  in  London  and  its  suburbs  ; 

(3)  the  names  frr  the  rest  of  England.  Scotland  and  Wales  ;  (4)  the 
names  for  Ireland  ;  (5)  the  names  for  the  Channel  Islands  and  Isle  of 
Man  ;  and  (6)  lists  of  the  manufacturers  of  iron  and  steel  sections, 
indicating  the  sections  and  sizes  rolled,  also  the  brands  on  iron  and 
steel  work.  In  each  case  the  arrangement  is  alphabetical,  and  the 
whole  seems  to  have  been  carefully  prepared.  The  la«t-named  section, 
which  is  on  coloured  paper,  is  an  addition  to  the  directory,  and  gives 
complete  lists  of  all  the  various  trades  connected  with  everj'  kind  of 
metal  or  having  any  relation  to  engineering,  from  the  raising  of  ores  from 
the  mines  in  this'countr\-  or  their  importation  here,  throughout  the 
various  i)rocesses  to  which  the  metals  are  subjected,  until  the  immense 
variety  of  articles  manufactured  therefrom  have  been  produced  in  their 
finished  forms.  The  book,  which  ha«  increased  in  size  by  over  10(> 
pages,  has  been  compiled  with  the  usual  care  bestowed  on  their 
directories  by  Messrs.  Kelly.     The  published  pnce  is  4os.  net. 

For  those  interested  in  the  South  African  market  Saunders'  South 
African  Engineers'  Ei.ectkical  and  Allied  Trades  Directory 
will  also  prove  a  useful  work  of  reference.  The  book  is  divided  into 
alphabetical,  overseas,  geographical  and  mining  sections,  and  there  is 
besides  a  separate  buyers'  guide  to  engineers'  specialities.  Lists  are 
given  of  consulting  engineers,  officials  of  mines,  ports  and  railways,  local 
authorities,  power-supply  stations  and  tramways,  factories.  &c.  The 
directorj-  is  published  by  the  "  South  .African  Mininj  and  Engineering 
Journal,"  of  Johannesburg,  and  the  price  is  30s.  net. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED^ 

The  following  abstract  t'om  some  of  the  specifications  re:ently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London.  W .C. 

Whenever  the  daie  applied  for  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1916   SpeCIFICATIONS. 

152,153  Brantom,  Bitton,  Dransfield  &  Boyce.    Apparatus  for  use  in  connection 
with  telegraphy  and  telephony,  and  in  connection  with  the  control  of  electrically 
actuated  or  controlled  apparatus  situated  at  a  distance.     (24,7/19.)     (Cognate 
Application,  31,511/19.) 
Comprises  the  combination  with  a  body  of  magnetic  material  constituting  a  make- 
and-breaic  device  in  a  secondary  or  receiving  circuit  and  consisting  of  a  group  of 
magnetic  diaphragms  or  the  like,  all  having  the  same  natural  frequency  of  vibration 
and  assembled  face  to  face,  but  spaced  far  enough  apart  to  permit  of  their  free 
vibration,  of  means  to  produce  a  varying  magnetic  field  in  the  neighbourhood  of 
the  said  diaphragms  to  cause  them  to  vibrate  so  that  when  they  vibrate  in  syn- 
chronism with  the  magnetic  field   they  control  the  said  secondary  or  receiving 
circuit. 
152,155  Cole.     Electric  switch  lock.    (24/7,19.) 

152,157  B.  T.-H.  Co.     (G.  E.  Cki.)     Induction  electric  furnaces.     (8,8/19.) 
152,162  Hill.     Electric-heaters.     (12/8/19.) 
152,176  Heyen.     Electric-arc  furnaces.     (30/8  19.) 
152,190  Smart  &  Tucker.    Telegraphic  recorders,  relays,  telephonic  receivers  or  the 

like  (23/9/19). 
152,210  Wilcox.     Junction  or  like  device  for  use  in  electrical  wiring  systems.  (27/10  19) 
152,216  Haddan.     (Regan.)     Electrically-controlled   application  valves  for  pneumatic 

brakes.     (7/11/19.) 
152,230  MERi  &  McLellan  and  Redman.     Conductor  rails  for  electric  railways  or  the 

like.     (24/11/19.) 
152,234  Sargent.     Electric  lamp  shade  holder.     (ri2'19.) 

APPLICATIONS  FOR  PATENTS. 

Jnue  12,  1920. 

15.935  Tay'.or.     Electrical  transmission  systems. 
15,947  S:hr.">s  ^EP..     Transformers. 

15,957  R€ES.    Tuning  instru.tients  for  wireless  telegraphy,  &c. 

15.936  B.  T.-H.  Co.  &  Jewett.     Electric  ship  propulsion. 

15.937  B  T.-H.  Co.  &  Taylor.     Electiic  macliines. 

16,00d  B.^itish  Insulated  &  Helsby  Cables.  Ltd.,  &  Bolton.    Miiltiple  twin  cables. 

June   14,   1920. 

16,034  Ateliers  DE  Constructions  Electrioues  du  Nord  et  de  l'Est.     .Arrangement 

ior  coupling  alternating-current  systems  in  parallel.     (22/1/14,  France.) 

16.049  E  JisoN  Swan  Electric  Co.  &  Wrightson.     Intercomniunication  telephones. 

16.050  EiisoN  Swan  Electp.ic  Co.  &  Wrightson.     Switch  devices  for  telephones. 

16.051  E  :'isoN  Swan  Electric  Co.  &  Wrightson.     Telephone  apparatus. 

16,064  Siemens- Schuckertwerke.  Production  of  unidirectional  voltages  from  alter- 
nating voltage.    (15/5/18,  Germany.) 

16.066  Siemens  &  Halske  A.G.  Reduction  of  inductive  effect  of  telegraph  currents. 
(27/9/18,  Germany.) 

16.094  M^RCONI■s  Wireless  Telegraph  Co.    Vacuum  tube  apparatus.    (14/6/19,  U.S.) 

16.095  Marconi's  Wireless  Telegraph  Co.     Radio  transmitters. 

16  070  Western  Electric  Co.    Telephone  systems.     (14/6/19,  U.S.) 

16,106  Mettalurgique  Electrique.     Suspension  of  electric  traction  wires.     (19/2/14. 

France.) 

June  15,  1920. 
16.128  Griffin.     Switches. 

16.148  GooruAN.     Electrical  energy  distributing  systems. 
16.154  Western  E'.ectric  Co.     High  frequency  electric  signalling  systems. 
16.164  Westingho'.'se    Cooper-Hewitt    Co.     Vapour    electric    apparatus.    (20/6/19, 

Switzerland.) 
16,170  B.T.-H.  Co.     (G.E.  Co.)     Electrical  distribution  systems. 
16.177  Macrorie.    Transmitting  and  receiving  circuits  for   wireless  telegraphy  and 

telephony. 
16.183  Bellini.     Apparatus  for  directed  wireless  telegraphy  and  telephony.     (4/11/16, 

France.) 

June  16,  1920. 
16.232  Midland  Electric  Mfg.  Co.     Electric  fuses. 
16.257  Hosgoo~>.     Electric  bed  wsrmers,  &c. 
16.261   Brbil.     Electric  fuses  for  explosives. 

16.266  Western  Electric  Co.     Signalling  systems.    (31/8/15,  U.S.) 
16.274  Automatic  Telephone  Mfg.  Co.,  Mercer  &  Bates.    Telephone  systems. 
16,294  SOKAL.     (Suftfahrzengbau  Schutte  Lanz.)     Electric  water  heating. 

16.310  Siemens  Schuckertwerke.    Suporession  of  sparking  at  interruption  of  con- 

ductors.    (29/7/15,  Germany.) 

16.311  Siemens  Schuckertwerke.    Sparkless  disconnection  of  conductors.    (9/10/15, 

Germany.) 

16,314  Akt.-Ges.  Kummler  &  Matter.  Electric  heating -elements.  (16/6/19,  Switzer- 
land.) 

16,328  Kimura.     Slip  rings  for  induction  motors. 

June  17,  1920. 
16.369  Brecknell,  Munro  &  Rogers  &  Willis.     Bow  current  collectors  in  overhead 

wire  systems  of  electric  traction. 
16.389  Aoyagi.     Electro-metallurgical    processes   for    making    ductile    bodies   of   high 

fusing  metals.  &c. 
16.399  Al KAN.     Interrupter  switch.     (19/8/19,  France  ) 

16.403  Meissner  Inventions  Corporation.    Telephone  transmitters.    (23/6/19   US) 

16.404  riE  Forest.     Electric  signalling  system.    (13/3/20,  U.S.) 
16,407  Payne.     Lamp-holders. 

16.415  B.T.-H.  Co.     Generation  of  electrical  oscillations. 

16.430  Siemens  &  Halske  A.G.    Vacuum  intensifier  with  glow  cathode  and  auxiliary 

electrode.    (31/5/16,  Germanv.) 

16.431  Siemens  &  Halske  A.G.    Starting  of  electric  arcs.    (21/7/19,  Germany.) 

16.432  Siemens  Schuckertwerke.     Arc  lamps  for  searchlights,  &c.      (20;3/17,  Ger- 

many.) 

16.433  Siemens    Schuckertwerke.     Vacuum   tectifiers    with   rotating    electric    arc 

(23/10/15   Germany.)  ■ 

16.457  Stone  &  Co.     Brush  gear  for  electric  machines.    (16/2/17,  U.S.) 

June  18.   1920. 
16.468  Dates.    Automatic  electrical  magnetic  cut-out.- 
16.499  Malermo    &    R.wnauo.      Electromechanical    change-speed    gear.      (20/6/19, 

France.) 
16,501  Siemens-Schuckertwerke.    Alternating-cuirent  systems.  (20/12/15,  Germany  ) 
16,485  Booth.    Controllers  for  multiple  electric  circuits. 
16,514  Lazarus.    Telephone  instruments. 
16,572  Igranic   Electric  Co.    (Cutler-Hammer   Mfg.  Co.)    Chaiging  apparatus  for 

storage  batteries. 
15.576  Forshu.     Electrodes.    (18/3/20.  U.S.) 
16,585  Tayior.     Interrupting  powerful  currents. 

June  19.   1920. 
16.606  Radio  Communication  Co.  &  Lba.     Production  of  electrical  oscillations  by 

thermionic  valves. 
16.618  Ohrstrom.     Push-button  switches. 
16,630  S'emens-Schuckertwerke.     Balancing    device    for    commutators.    (27/6,'14, 

Germany.) 


16.631 
16,636 
16  632 

16,633 
16,642 


16,650 
16.672 

16.680 
16.68:,. 
16.692 
16.695 
16.701 

16.705 
16.726 

16.736 

16.745 
16  747 

16.806 

16  808 
16,818 
16.834 

16,835 
16.838 
16.847 
16,860 
16,862 

16.918 
16.944 

16.950 
16.977 
16,980 
16.999 

17,000 

17  003 
17,005 


Sibmens-Schuckertwerke.     Electrical   machines.    (10/11/14,  Cermanir.t 

Lea.     Electric  cables. 

Siemens-Schuckertwerke.     Electric    driving    of    ship    propellers.    (1/8/16. 

(Germany.) 
Siemens-   Schuckertwerke. Self-starting  induction  motors.  (29/1/18.  Cermanr.) 
Soc.  Fra.caise  Radio- El  e''TRi'jup.    Employment  of  telephone  receivers  com- 

orising  thermionic  valves. 

June  21.  1920. 
Wallace.    Automatic  electrical  adjusting  device. 
Stockwell.    Method  of  securing  ntetal  contactor  electrical  eontinuitr  between 

unscrewed  tubes,  gtc. 
Roe.     Electric  contact  makers  and  circuit.',  connected  therewith  for  railways,  4c. 
Rob.     Electric  contact  breaker  for  rai>;^a/£. 
Jacquot.     Radio-telephony.     (20/6/19,  Fr;»nce.) 
Street.    Testing  electric  cables. 
Skinningrove  Iron  Co.  &  Smith.     Electrostatic  plant  for  depositing  dwt  &c.. 

from  gases. 
Yellin.    Support  for  telephone  receivers. 
Metallbank  u.  Metallurgische  Ces.  &  LiLrBNPBLD.     Process  for  electrica]  gas 

purification.     (8  8,  18,  Germany.) 
Siemens  &  Halske  A.G.    Apparatui  for  registering  rapidly  varying  preasures, 

&c.     (23/5/18,  Germany.) 
Igranic  Electric  Co.    (Cutler- Hammer  Mfg.  Co.)     Lifting  magnets. 
Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co)     Electrical  distribution  and 

power  transmission  systems. 
Austin  Motor  Od.    Automatic  switches  for  relay  circuits.  4tc. 
Walker.    Automatic  switches  for  relay  circuits.  &c. 
Spreadbury.    Two-way  rectifying  crystal  receiver  for  radioteiegraphy. 
Siemens-Schuckertwerke.     Electric    switches   or    liquid    starters.    (30/8/18, 

Germany.) 
Hollingsworth.    Means  for  suspending  electric  lighting  bowls. 
Thomas.     Electrical  contacts  of  plug  and  socket  type. 
GuNN.     Electric  burglar  alarms. 
B.T.-H.  Co.  &  Young.     Magneto-electric  machines. 

Biro.     Electric  generating  sets  (3/2/19,  Hungary.)    16888  CsRSAitD.     Incan- 
descent lamps  for  polyphase  currents.    (26/ 11,' 13,  Belgium.) 
Sullivan.    Telegraph  cables. 
&  16,945  Metropolitan-Vickers  Elec.  Co.  &  Coates  &  Davies.    Switchgear. 

June  23.  192C. 
Rowlands.  (Commutator  for  dynamos,  &c. 
White.    Switches. 

Latour.    Two-phase  high-frequency  alternating-current  generators. 
Automatic  Telephone  Mfg.  Co.  &  Newell.    Contro'.'.ing  length  of  telepbooe 

conversations. 
Automatic  Telephone  Mfg  Co.,  &  Mercer  &Savin.    Telephone  Systenss. 
Baissbarth.     Switch.    (31, 1/19,  Germany.) 
Werner.      Electromagnetic    feeding    devices    for    machine    tools.      (26/2/16. 

Germany.) 


Companies'   Reports,    &c. 

Major  Ralph  G.  C.  Glvii,  M.P.,  and  Mr.  W.  S.  Eyre  (of  Grace  Bros.. 
Ltd.)  have  joined  the  board  of  the  Stilx  Exgese  Compaky,  Ltd. 

The  accounts  of  the  Con.st.\stinople  Telephoxe  Costp.^xy  for  the 
period  from  Jan.  1,  1914,  to  Dec.  31,  1919,  show  a  debit  balaace  of 
£T55,594. 

The  Rees  Roturbo  M.\nufactueixg  Company,  Ltd.,  has  declared  a 
dividend  of  5  per  cent,  on  the  preference  shares  for  the  vears  1912, 
1913  and  1914. 

The  Globe  Telegraph  &  Trust  Company,  Ltd.,  has  declared  a 
quarterly  dividend  of  3s.  per  share  on  the  preference  (less  ta.x),  aod  Ss, 
per  share  on  the  ordinary  shares,  payable  Dec.  18. 

The  directors  of  Callender's  Shark  &  Investment  Trust  Coicpanv, 
Ltd.,  have  declared  a  dividend  of  4  per  cent,  (less  tax)  for  the  pacit  half- 
year,  making  8  per  cent,  for  year.  A  sum  of  £oOO  has  been  placeil  to 
reserve,  £741  written  off  preliminary'  expenses,  and  cost  of  debenture 
stock  issue,  and  £6,218  en  rried  forward 

The  profit  of  the  Venezuela  Telephone  &  Electrical  Appliances 
Company,  Ltd..  for  the  year  ended  June  30.  was  £20.S(.)6,  lesa  £7,5(.>o 
interest  on  debentures  and  loan.s.  £1,620  income-tax.  £4SS  excess  profits 
duty,  £350  corporation  profits  tax.  leaving  £10.841.  After  paying  a 
dividend  of  8  per  cent,  on  the  cumulative  preference  shares  for  year,  and 
making  provision  for  debenture  sinking  fund,  &c.,  a  sum  of  £2,667  has 
been  carried  forward.  Demands  of  new  subscribers  necessitated  capital 
expenditure  of  £15,156,  making  it  impossible  to  pay  a  dividend  on  the 
ordinarj-  shares. 

Subscriptions  are  invited  for  £1,250.01X1  oigiit  per  cent,  six-year  notes 
at  98  per  cent,  by  the  English  Electric  Company.  Ltd.  The  company 
owns  the  share  capital  of  the  Coventry  Onlnanco  Works.  Dick,  Kerr  & 
Company,  the  Phcenix  D^-namo  JIanufacturing  Company,  the  United 
Electric  Car  Company  and  Willans  &  Robinson.  The  company's 
position  has  been  furtiier  strengthened  through  the  acquisition  of  the  well- 
equipped  works  at  Stafford,  formerly  owned  by  Siemens  Bros.  Dynamo 
^^'ol•ks.  The  company  has  on  hand  uncompleted  orders  for  over 
£5,000.000.  The  pmcccds  of  the  present  issue  will  be  used  to  replace 
ex]ienditure  incurred  in  the  purchase  of  the  Stafford  Worksandforother 
trade  purposes. 

The  20tli  and  22nd  annual  reports  of  Chadburn's  (Ship)  Telegraph 
Company,  Lto.,  have  been  issued.  The  former  states  that  the  credit 
balance  for  the  year  ended  JIareh  31,  1918,  was  £32.021.  and  after 
deducting  managing  directors"  remimeration.  directors"  expenses,  de- 
preciation, &c.  (£21,155)  and  adding  £3,586  brought  forwan.1.  the  total 
was  £14,452.  After  paying  6  jH^r  cent,  on  the  i>reference  and  8  per 
cent,  on  the  onlinary  shares,  the  balance  of  £6,052  was  carried  forward. 

The  22nd  report  states  that  the  annual  general  meeting  will  be  held 
on  the  7th  inst..  but  owing  to  the  exceptional  circumstances  prevailing, 
it  is  impossible  to  submit  a  balance  sheet  juid  profit  and  loss  account 
for  the  year  ended  March  31  last.  The  directors  recommend  payment 
of  a  dividend  of  6  per  cent,  on  the  ordinaiy  shares,  and  the  usual  divi- 
dends on  the  preference  shares,  for  the  year. 
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Ne-w  Companies. 

HALSTEAD  ELECTRIC  SUPPLY  COMPANY,  LTD.  (171,527).— Reg 
Nov.  19.  Capital  £12,000  in  £1  shares.  To  carry  on  at  Halstead  and 
elsewhere  in  Essex  the  business  of  an  electric  supply  company  and  to 
adopt  agreements  with  Mr.  C.  C.  Pudney  and  Crompton  &  Company, 
Ltd.  First  directors  are  :  R.  E.  Minter,  S.  Moger,  C.  C.  Pudney  and 
H.  H.  Portury,  J.P.     Secretary  :    R.  Sargent. 

HARRISON  BROTHERS  (ELECTRICAL  ENGINEERS),  LTD.  (170,754).— 
Private  company.  Reg.  Oct.  11.  Capital  fH/JOO  in  £1  .shares.  To 
carry  on  the  business  "of  electrical,  tele])hone,  hydraulic  and  genera] 
engineers,  &c.  First  directors  are  :  A.  Edwards  (permanent)  and  A. 
Anderson.  Solicitor:  H.  Outhwaite,  Prudential-chambers, Middlesbrough. 

HA  WES  ELECTRIC  LIGHTING  COMPANY,  LTD.  (170,842).— Reg.  Oct.  15. 
Capital  £3,C00  in  £1  shares.  To  carry  on  at  Hawes  (Yorks)  the  business 
of  an  electric  light  company,  &c.  Directors  are  :  E.  Allen,  T.  Allen, 
S.  W.  Bowness,  G.  Coates,  J.  A.  Dinsdale,  A.  T.  Iveson,  W.  T.  Metcalfe 
and  W.  Raw.  Secretary  :  H.  F.  Martland.  Reg.  office  :  Gayle  Mill, 
Hawes,  Yorks. 

D.  &  J.  HILL,  LTD.  (171,108.) — Private  company,  reg.  Oct.  29, 
capital  £3,000  in  £1  shares  (1,500  8  per  cent,  preference),  to  cany  on 
the  business  of  manufacturers  of  and  dealers  in  appHances  for  the  deaf, 
and  of  electrical,  surgical  and  scientific  apparatuss,  &c.  P.  Skinner  is 
permanent  governing  director.    Reg.  office,  267,  Gray's  Inn-road,  W.C.I. 

INDUSTRIAL  ELECTRICAL,  LTD.  (171,507).— Private  company,  reg. 
Nov.  19.  Capital  £3,000  in  £r  shares.  To  carry  on  the  business  of 
electricians,  electrical  engineers  and  manufacturers  of  and  dealers  in 
railway,  tramway,  electric,  and  other  apparatus,  &c.  First  directors 
are  :  H.  J.  Kennedy  (permanent  managing  director  and  chairman)  and 
S.  Kennedy.     Reg.  office  :    10,  Southwark  Bridge-road,  S.E. 

INSTITUTE  OF  PATENTEES  (INCORPORATED).— (The  word  "Limited" 
is  omitted  from  title  by  licence  of  Board  of  Trade).— (170,887).  Reg. 
October  18,  as  a  company  limited  by  guarantee.  The  management 
is  vested  in  a  Council,  the  first  members  of  which  are  :  I.  Darby,  H.  E. 
Dakin,  Capt.  E.  T.  Elias,  A.  G.  Hardcastle,  S.  M.  Johnson,  M.  Morgan 
and  G.  H.  Skinner.  Organising  secretary  :  G.  D.  Coleman.  Reg. 
office  :   6,  Holborn  Viaduct.  E.C. 

LEES  BROTHERS  (HOVE),  LTD.  (170,847). — Private  company.  Reg. 
October  15.  Capital  £1,500  in  £1  shares.  To  carry  on  the  business  of 
motor,  electric  and  general  engineers,  &c.,  and  to  adopt  an  agreement  with 
the  Westboume  Motor  and  Engineering  Company.  First  directors  are  : 
E.  R.  Lees  and  H.  W.  Lees.     Reg.  office  :   10,  Westboum-place,  Hove. 

LOWTH  &  SMITH,  LTD.  (170,977.) — Private  company,  reg.  Oct.  22, 
capital  £5,000  in  £10  shares,  to  take  over  the  business  carried  on  as 
Lowth  &  Smith,  and  to  carry  on  the  business  of  electrical  and  mecha- 
nical engineers,  &c.  Permanent  directors  are  W.  H.  Lowth  and  T. 
Smith.     Reg.  office,  3,  Hanging-ditch,  Manchester. 

NELSON  ENGINEERING  COMPANY,  LTD.  (170,500).— Private  company. 
Reg.  Sept.  Capital  £2,000  in  £1  shares.  To  carry  on  the  business  of 
electrical  and  mechanical  engineers,  millwrights,  &c.  Directors  : 
C.  H.  Kay  (Secretary),  C.  E.  A.  Young,  A.  E.  Adams,  and  A.  Roberts. 
Reg.  office  :    13,  Market-square,  Nelson. 

NORRIE,  CLARK  &  COMPANY.  LTD.  (171,511). — Private  company, 
reg.  Nov.  19th.  Capital  £2,000  in  £1  shares.  To  acquire  business 
carried  on  by  J.  R.  D.  Noric  and  J.  Clare  as  "  Norie,  Clare  and  Company," 
and  to  carry  on  the  business  of  electrical,  mechanical  and  general 
engineers,  manufacturers  of  and  dealers  in  motor  accessories,  &c.  The 
permanent  joint  managing  directors  are  :  J.  R.  D.  Norie  and  J.  W. 
Clare.     Reg.  office  :    7,  Tottenham-street,  Tottenham  Court-road,  W.l. 


Benn  Brothers  Journals. 


Forty  Tears  A^o. 

(The  Electrician,  December  4,  1880.) 

SwANSKA. — The  Swansea  Corporation  are.  using  the  Gower-Beli  loud- 
speaking  telephone  between  their  offices  and  their  waterworks,  a  dis- 
tance of  about  14  miles. 

The  Congress  of  Electricians. — The  several  Governments  of  the 
States  comprised  within  the  Telegraphic  Union  have  already  received 
diplomatic  invitations  to  take  part  in  the  Congress  and  E.xhibition  at 
Paris  next  year. — ■"  Journal  Telegraphique." 

The  Society  of  Telecraph  Engineers. — The  ne.xt  meeting  will  be 
held  at  the  Institution  of  Civil  Engineers,  25,  Great  George-ati-eet, 
Westminster,  S.W.,  on  Wednesday,  Dec.  8,  when  a  Paper  on  "  The 
Photo])hono  and  the  Conversion  of  Radiant  Energy  into  Sound  '"  will  be 
read  by  Mr.  W.  H.  Pi-eece,  PivsidcMit. 

An  Imi'Rovki)  Teletho-nk. — Mr.  John  P.  M'Derniott,  of  (inhesion. 
Texas,  has  i)atented  an  arrangement  by  wiiicii  tiie  tele])hone  i-ecoivers 
an-  held,  by  menus  of  a  spring  ])assing  over  the  head,  at  ench  of  tlu> 
opcrulors  enrw,  wliiist  tiie  sending  instrunu-nt  is  held  by  sujiports  from 
tiie  head-piece  against  the  mouth.  The  whole  givis  the  operator  very 
much  the  ai)])earanee  of  being  in  harness. 

Hki.ensiiuugii. — Is  the  borough  to  supjily  gas  ?  Not  long  since  the 
resolution  was  favourable,  now  then-  is  a  little  hesitntion.  The  mover 
of  the  resolution  has  withdrawn  his  suj)])ort.  He  belie\e8  the  eleetric 
light  is  n\aking  great  strides  towards  jierfet'l ion  indeed,  he  thinks  it 
may  be  tlu>  liglit  of  the  futuix\  Anot he- gentleman,  while  desirous  that 
tlie  ratepayers  should  eoi\tro"  the  gns  su]>ply.  was  also  trouliled  with  the 
bugbear  of  ti."  electric  light.  Why  shouhi  tlu  y  give  L"30,000  for  gns  works 
whieii  in  a  few  yeni-s  might  be  useless  ?     Why  indeed  T 


Some  Features  of  the  Current  Issues. 

'■  Aeronautics." — "  Air  Mails  and  Airships  "  ;  "  The  Transverse 
Wiring  of  the  Rigid  Airship,"  by  E.  H.  Newitt,  B.Sc.  ;  and  "  AtmosiAeric 
Data." 

"  Cabinet  Maker." — "  The  Use  of  Glass  in  Furniture  Manufacture  "  ; 
"  The  Science  and  Art  of  Advertising  "  ;  and  "  Concerning  the  Nature 
of  Material,"  by  M.  McLeish. 

"  Chemical  Age." — "  Direct  Recoverj'  of  Sulphate  of  Ammonia,"  by 
G.  H.  Cheal ;  "  British  Chemical  Glass  Industrj-,"  bj-  S.  N.  Jenkinson  ; 
and  "  The  Dyestuffs  Controversy." 

■■  Fai-m  and  Home." — "  The  Historic  Smithfield  "  ;  "  Prominent 
Winners  at  Norwich  Show  "  (illustrated)  ;  and  ""  ChamiJionshii)  Wiimers 
at  Smithfield." 

"  Fruit-Grower." — "  Developments  at  Rothamsted  Station  "  ;  "  The 
Agriculture  Bill  "  ;   and  "  Marketing  of  Fruit,"  by  E.  L.  Vinden. 

"  Hardware  Trade  Journal." — "  Hardware  in  the  Making  (II.)  :  The 
Manufacture  of  Scissors  "  ;  "  A  Classification  of  Sheet  Steel  Enamels  '"  ; 
and  ■'  The  Mass  Production  of  Hardware." 

"  Gardening  Illustrated."' — "  Flowers  and  Flowering  Shrubs  in 
Winter";  "Growing  Ferns  in  Pots";  and  "Bulb  Growing  in  the 
Home." 

"  Gas  World." — "  The  Construction  and  Fixing  of  Gas  Furnaces  "  ; 
"  The  Performance  of  theHot-platesof  Gas  Cookers  "  ;  and  "A  Special 
By-Product  Coking  Section." 

"  Tiansiwrt  World." — First  issue,  Jan.  5,  1921. 


Arrangements  for  the  Week. 

FRIDAY,  December  3rd. 

Institution  of  Mechanical  Engineers 

6  p.m.     At  Storey's  Gate,  London,  S.W.     Paper  on  "  The  Human 

Factor  in   Industry,"    by  Mr.   A.   Ramsay.     Adjourned  Dis- 
cussion. 
Institution  of  Electrical  Engineers. — Students'  Section. 

6.30  p.m.  At  King's  College,  Strand,  London,  W.C.  Discussion 
on  "  The  Modem  Tendency  to  Trusts.  Is  it  Beneficial  ?  " 
02)ened  by  Mr.  A.  Semer. 

Junior  Institution  of  Engineers. 

S p.m.  At  Caxton  Hall,  London,  S.W^  Lecturette  on  "Electro- 
lysis as  Applied  to  the  Measurement  of  Water,"  by  Mr.  G.  F. 
Shotter. 

TUESDAY,    December  7th. 

Manchester  Geological  and  Mining  Society. 

4  p.iti.     At  Queen' s-chambers,  5,  Jolm  Dalton-street,  Manchester. 

Paper  on  "  The  Organisation  of  a  Coal  Research  Association," 
by  Messrs.  R.  A.  Burrows  and  F.  S.  Sinnatt. 
Institution  of  Electrical  Engineers. — North-Western  Centre. 

7  p.m.     At   the   Engineers'    Club,    17,   Albert-square,   Manchester. 

Discussion  of  Report  on  the  Heating  of  Buried  Cables. 

WEDNESDAY,  December  8th. 

Association  or  Engineers-in-Charge. 
7.30  p.m.     At    St.    Bride's    Institute,  Fleet-street,  E.C.     Informal 
talk  by  Mr.  W.  H.  Patchell  relating  to  his  American  tour. 
THURSDAY,  December  9th. 

Institution  of  Electrical  Engineers. 
6  p.m.  At  the  Institution  of  Qvil  Engineers,  Great  Gforge-street. 
London,  S.W.  Adjourned  discussion  on  "  The  Distribution  of 
Electricity,"  by  Mr.  W^.  B.  Woodhouse,  and  "  Some  Economic 
Aspects  of  E.H.T.  Distribution  by  Underground  Cables."  by 
Mr.  R.  0.  Kapp. 

FRIDAY,  December  10th.  ^  ^ 

Institution  of  Electrical  Engineers. — Scottish  Centre  Students 

Section. 
7.30  p.m.     At  the  Royal  Technical  College,   Glasgow.     Pajxr  on 
"  Static  Transformers,"  by  Jlr.  R.  Dick.<«on. 
Physical  Society. 

5  p.m.     Ac  the  Imperial  College  of  Science.  S.  Kensington,  London. 

S.W.  Papers  on  "  Some  Slide  Rule  Improvements."  by  Mr. 
J.  St.  Vincent  Pletts ;  "  Absorption  of  C^a^es  in  the  Elec- 
tric Discharge  Tube."  by  Mr.  F.  H.  Newman  :  "  A  Sodium 
Vapour  Electric  Discliarg'e  Tube,"  by  Mr.  F.  H.  Newman  ;  and 
"  The  Current  Density  in  the  Crater  of  the  Carbon  Arc,"  by 
Mr.  N.  A.  Allen. 

SATURDAY,  December  11th. 

Institution  of  Electrical  Engineers. — Scottish  Centre. 
7.30  p.m.     At    the    Institution    of    Engineers    and    Shipbuilders, 
Glasgow.     Smoking  Concert. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bowene  Street,  London,  E.C  A.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :  City  0S53  (4  lines). 

The  subscription  to  "  The  Electrician  "  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  applicaiion  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  he  received  on  the  Friday  preceding  daU 
of  ptd)lication. 
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Notes. 


The   E.P.E.A.   Dispute. 

Secret  diplomacy  has  for  the  past  fortnight  enveloped  the 
negotiations  in  the  E.P.E.A.  dispute.  It,  however,  appears 
that  the  Association  have  at  last  modified  their  "  thorough  " 
policy  in  so  far  that  should  any  stoppage  unfortunately  take 
place  it  will  be  confined  to  those  undertakings  who  have  either 
definitely  refused  the  agreed  increases  or  have  failed,  by  put- 
ting forward  reservations  or  by  not  replying  to  correspondence, 
to  make  clear  exactly  what  their  position  is.  We  are  glad 
that  this  change  of  heart  has  taken  place.  For  the  E.P.E.A 
have  a  good  case,  and  had  they  insisted  on  a  national  stoppage 
it  is  not  unlikely  that  their  demands  would  have  been  univer- 
sally acceded.  But  they  would  have  suffered  in  public 
opinion.  If  local  stoppages  should  unfortunately  be  con- 
sidered necessary  they  will  lose  a  certain  power  in  enforcing 
their  demands,  it  is  true,  but  we  feel  sure  that  they  will 
not  detract  from  the  support  which  is  now  being  generallv 
given  them  by  the  electrical  industry. 


Wireless  Progress. 

The  address  which  Dr.  Eccles  recently  delivered  to  the 
Wireless  Section  of  the  Institution  of  Electrical  Engineers 
forms  a  much-needed  contribution  to  the  literature  of  radio 
science.  There  are  now  so  many  wireless  investigators  working 
eagerly  over  so  wide  a  field  and  the  variety  of  problems  is 
so  great  that  no  sooner  is  one  problem  elucidated  than  another 
is  waiting  to  be  taken  up.  This  state  of  things  has  its  disadvan- 
tages. There  is  insufficient  consideration  by  independent  expert 
observers  of  what  has  been  done,  not  enough  sifting  of  the 
results,  and  an  almost  entire  lack  of  useful  deduction  and 
ordered  criticism.  To  adopt  an  agricultural  metaphor  the 
ground  is  turned  over,  but  not  properly  ploughed.  This 
rapidity  of  advance  and  absence  of  criticism  grew  to  its  height 
during  the  war  period  for  obvious  reasons,  but  the  time 
has  now  come  when  we  must  have  a  thorough  stocktaking 
to  find  out  exactly  how  we  stand.  The  task  is  made  easier, 
as  Dr.  Eccles  pointed  out,  by  the  excellent  series  of  Papers 
which  have  been  read  at  the  meetings  of  the  Wireless  Section 
during  the  last  two  sessions. 


The  Localisation  of  the  Dispute. 

It  is  interesting  to  note  that  should  the  strike  take  place  it 
will  be  confined  to  London,  Lancashire  and  Scotland,  and  would 
cut  off  only  30  per  cent,  of  the  power  now  being  supplied.  For 
101  undertakings  have  accepted  the  recommendations  of  the 
National  Joint  Board  in  their  entirety,  about  20  have  accepted 
with  reservations,  28  have  declined  to  have  anything  to  do  with 
them,  and  90  have  not  answered  Aid.  Walker's  letter.  The 
three  groups  of  recalcitrants  include  most  of  the  London  com- 
panies, who  question  the  competence  of  the  Board — ^this  is 
rather  like  objecting  to  the  type  of  fire  engine  in  use  when  the 
conflagration  is  well  alight)— and  the  Provincial  Electric  Supply 
group,  who  contend  that  they  cannot  pay  higher  wages,  unless 
they  are  allowed  to  charge  more  for  energy.  In  all  the  under- 
takings except  the  101  that  have  accepted  the  scheme  in  its 
entirety,  and  these  include  most  of  the  largest  undertakings 
in  the  country,  a  strike  will  take  place  next  week  unless  an 
agreement  can  be  come  to.  This  can  mean  nothing  else  than 
a  closing  down  of  the  undertakings  affected  with  results 
obvious  to  all.  This  matter  is  important  to  both  engineers  and 
the  public,  and  we  hope  that  the  negotiations  which  are  now 
taking  place  will  be  brought  to  a  satisfactory  conclusion. 


How  Do  We  Stand  ? 

How  do  we  stand  ?  The  introduction  of  the  triode  has 
almost  revolutionised  both  wireless  transmission  and  reception, 
and  has  opened  up  an  immense  field  for  the  measurement  of 
its  qualities  and  characteristics,  so  that  a  proper  theory  mav 
be  built  up.  We  want  to  know  more  about  the  voltage  factor, 
about  the  relationships  of  the  filament  and  grid,  about  the 
maintenance  of  constant  wave  length  and  about  tuning  and 
methods  for  energy  saving  generally.  Directive  reception 
is  a  matter  about  which  we  know  a  little  practically,  but  hardly 
an)i;hiug  theoretically.  Yet  it  is  a  subject  upon  which  a  full 
knowledge  of  which  much  ftiture  progress  must  depend,  and 
to  the  theoretical  worker  it  offers  a  series  of  most  suggestive 
problems.  In  all  these  matters  Dr.  Eccles'  address  provides 
a  convenient  dividing  line.  It  shows  what  has  been  done  and 
what  should  be  done  in  the  future.  It  is  the  fashion  to  sneer 
at  signposts,  but  there  are  the  two  duties  which  they  are 
designed  to  perform,  and  they  are  not  the  less  useful  because 
they  generally  perform  them  efficiently.  And  as  a  signpost 
Dr.  Eccles'  address  is  distinctly  usefxil. 
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The  Severn  Barrage  Scheme. 

The  seismological  disturbances  caused  by  the  Miuistry  of 
Transport's  Severn  Barrage  scheme  are  still  having  their 
effects  on  recording  instruments  of  various  qualities  and  sensi- 
tiveness. A  secondary  disturbance  from  the  Ministry  is 
partly  responsible  for  this.  This  document  permits  us  to 
know  some  of  the  electrical  engineering  details  of  this  formid- 
able project.  Mixed  flow  turbines  are  to  be  used  to  obtain 
the  maximum  overall  efficiency,  the  generators  being 
driven  through  helical  gearing.  It  is  rather  astonishing  to 
learn  that  "  a  direct  current  dynamo  of  special  design  with 
vertical  axis  "  is  to  be  used.  This  is  evidently  the  Thury 
system  raising  its  head  again,  and  it  would  be  interesting  to 
know  exactly  what  considerations  led  those  responsible  to 
adopt  this  arrangement.  We  are  further  told  that  the  1,300  kw. 
machines  with  a  constant  voltage  of  525  volts  are  to  be  em- 
ployed. The  floor  space  required  will  therefore  be  considerable. 
Rotary  convertors  will  transform  this  current  to  alternating 
current  at  330  and  transformers  step  it  up  to  6,000  volts  for 
transmisciion.  Probably  this  scheme  has  been  decided  upon 
after  due  consideration,  but  is  obvious  it  is  not  going  to  make 
the  capital  account  any  less  heavy,  especially  as  the  units 
being  so  small  will  have  to  be  very  numerous.  It  is  interesting 
to  note,  as  pointed  out  by  Mr.  S.  E.  Brittain  in  our  corre- 
spondence columns,  that  the  proposed  installation  closely 
follows  that  already  successfully  in  use  at  Chester. 

Transmission  Details. 

The  pumping  motors  for  the  subsidiary  power-house  are 
apparently  to  have  an  aggregate  capacity  of  no  less  than 
13,000  kw.  Ninety  per  cent,  of  these  motors  will  be  of  the 
induction  type  and  the  remainder  of  the  synchronous  type,  to 
allow  of  power  factor  correction.  We  are  now  permitted  to 
know  that  the  transmission  line  conveying  500,000  kw.  at 
120,000  volts  to  London  (115  miles)  with  a  10  per  cent,  loss 
will  cost  approximately  £1,250,000,  and  will  only,  it  is  said, 
add  a  fraction  to  the  generating  costs,  though  that  is  an  in- 
telligent anticipation  which  may  or  may  not  be  fulfilled.  To 
this  sum  must,  of  course,  be  added  the  cost  of  the  transmission 
lines  to  South  Wales  (50  miles),  Birmingham  (70  miles),  and 
Stoke-on-Trent  (100  miles),  which  are  also  proposed  as  parts 
of  the  scheme.  The  latter  arrangements  will,  it  is  said, 
obviate  the  erection  of  steam  power  stations  in  a  district  where 
little  condensing  water  is  available,  and  working  the  Severn 
scheme  in  conjunction  with  the  existing  steam  stations  would 
raise  the  load  factor  of  the  latter  to  70  or  80  per  cent. 


Finance  Still  the   Bogey. 

These  technical  details,  which  it  is  curious  to  note  have  been 
issued  "  unofficially,"  have  the  advantage  of  making  the  elec- 
trical position  clearer.  The  civil  engineering  features  of  the 
scheme  are,  however,  still  camouflaged,  and  as  the  capital 
spent  on  these  will  not  be  directly  productive,  the  relation  of 
these  amounts  to  that  spent  on  the  productive  electricity 
scheme  is  therefore  of  interest.  The  price  at  which  electricity 
can  be  supplied  economically  must  depend  on  the  capital  cost 
of  the  scheme.  Is  that  capital  cost  merely  to  include  what  is 
spent  on  the  electrical  portion  of  the  imdertaking  or  is  it  also 
to  comprise  the  cost  of  the  bridges,  the  roads  f\nd  the  docks  1 
It  will  make  all  the  difference  to  the  financial  success  or  failure. 
We  regret,  therefore,  that  we  cannot  share  the  general  enthu- 
siasm which  has  been  shown  towards  the  Ministry  of  Transport "s 
ideas,  the  more  so  as  we  wish  to  see  the  development  of  elec- 
tricity supply  carried  through  to  the  greatest  possible  extent. 
But  there  is  a  right  way  and  a  wrong  way  of  doing  most 
things,  and  from  past  experience  the  Ministry  of  Transport 
seems  to  be  unfailingly  accurate  in  choosing  the  wrong  way. 
We  want  no  Sloughs  and  Beachleys  in  the  electrical  industry. 


Misleading  Trade  Names. 

A  DISPUTE  about  the  sale  of  some  electric  lamps,  though 
it  recently  caused  amusement  at  the  Shoreditch  County  Court,. 
reflects  little  credit"  upon  the  business  capacity  and  tech- 
nical skill  of  one  or  two  of  the  parties  concerned.  We  are 
not  surprised  that  ambiguous,  if  not  misleading,  terms  used  in 
business  transaction,  sometimes  lead  to  misunderstandings  and 
litigation,  but  a  combination  of  these  with  the  employment 
of  an  unskilled  salesman  who  is  expected  to  use  these  terms  is 
certain  to  cause  trouble.  In  the  present  case  a  firm  of  electric 
lamp  manufacturers  received  an  order  for  gasfilled  lamps 
through  a  salesman  "  who  did  a  little  travelling  in  lamps,"  and, 
as  might  be  expected,  the  result  was  a  visit  to  the  County 
Court  by  the  sellers  and  buyers.  The  buyers  alleged  that  they 
bought  gasfilled  lamps  taking  half  a  watt  per  candle-power, 
and  counter-claimed  for  misrepresentation  ;  but  the  sellers 
maintained  that  they  had  only  sold  half -watt  type  lamps.  In 
the  course  of  his  evidence  the  plaintiff's  salesman  provided 
the  comic  element  necessary  to  all  drama  by  admitting  that  he 
did  not  even  know  what  a  half -watt  was.  The  judge  ulti- 
mately found  that  there  was  no  misrepresentation,  that  the 
defendants  should  have  returned  the  lamps  if  they  were  dissatis- 
fied with  them,  and  gave  judgment  for  the  plaintiffs.  The 
moral  of  it  all  is  to  employ  trained  salesmen,  use  unambiguous 
terms,  and  thus  avoid  litigation.  The  situation  is  not  made  the 
less  Gilbertian  by  the  fact  that  there  is  no  such  thing  as  a  half- 
watt  lamp  in  the  plaintiffs'  meaning  of  the  term. 


Some  Legal  Points. 

From  a  perusal  of  the  evidence  we  have  gained  the  impres- 
sion that  the  case  is  one  in  which  the  well-known  rule  of 
caveat  emptor  applies.  Both  parties  must  be  presumed  to  be 
skilled  men  ;  they  were  either  manufacturers  of  or  dealers 
in  electrical  supplies,  then  how  could  it  be  alleged  that  one  was 
relying  upon  the  skill  of  the  other  ?  They  were  bargaining 
about  an  article  in  common  use  in  the  electrical  industry  and 
the  buyer  should  have  protected  himself  by  a  careful  examina- 
tion and  by  insisting  upon  getting  an  express  and  definite 
warranty  at  the  time  of  the  sale.  WTien  there  is  any  doubt 
about  the  capacity  or  performance  of  a  lamp  or  a  piece  of 
apparatus  this  is  the  safest  course  to  adopt,  and  in  order  to 
succeed  upon  a  warranty  it  must  have  been  made  at  the  actual 
time  of  the  sale.  As  the  judge  found  there  was  no  misre- 
presentation, and  as  the  defendants  retained  the  lamps  for 
investigation  purposes,  instead  of  returning  them,  we  are  not 
surprised  that  judgment  was  given  against  them. 


Joint  Electricity  Authorities. 

The  movement  towards  the  formation  of  Joint  Electricity 
Authorities  in  those  areas  which  have  been  pTO\nsionally 
determined  by  the  Electricity  Commissioners  is  now  becoming 
a  little  more  rapid,  though  the  progress  is  disappointingly 
slow.  In  the  single  case,  that  of  the  Severn  Valley  area, 
where  a  definite  scheme  has  been  submitted,  we  have  seen  that 
the  obstacles  created  by  the  petty  parochialism  of  a  Corpora- 
tion have  been  successful  in  maintaining  the  old  order  for 
the  present,  though  not,  we  hope,  permanently.  There  is* 
evidence,  however,  that  in  the  majority  of  the  areas  schemes 
for  the  reorganisation  of  electricity  supply  and  for  the  creation 
of  Joint  Authorities  are  under  serious  consideration.  Last 
week  we  wore  able  to  give  the  general  outlines  of  a  scheme 
proposed  by  the  London  County  Council  for  the  important 
and  complicated  Greater  London  area,  and  this  week  wo  learn 
that  the  Chester  Corporation  has  not  only  prepared  but  has 
submitted  a  scheme  to  the  Commissioners  for  the  establishment 
of  a  Joint  Authority  for  the  North  Wales  and  Chester  District 
The  City  Council  intended  to  prepare  the  scheme  in  consulta- 


December  10,  1920. 


THE  ELECTRICIAN. 


673 


tion  with  all  the  local  authorities  and  undertakers  concerned, 
but  the  necessity  for  completing  it  before  November  30th,  the 
appointed  day  for  the  submission  of  schemes,, rendered  such  a 
course  impracticable.  However,  the  Chester  Council  intend 
at  an  early  date  to  call  a  conference  to  discuss  their  proposals, 
and  they  have  suggested  to  the  Commissioners  that  they  should 
a])point  someone,  if  possible  one  of  their  number,  to  preside 
over  the  conference.  The  suggestion  to  have  an  impartial 
chairman,  not  connected  with  local  affairs,  is  a  good  one,  and 
will  tend  to  aloofness  in  the  discussion  of  the  details  of  a 
scheme  which,  however  excellent  it  may  be,  may  arouse 
suspicion  because  it  has  been  prepared  by  the  largest  municipal 
electricity  undertaking  in  the  district. 


The  Chester  Proposals. 

Though  the  Chester  scheme  has  not  yet  been  published  and 
we  therefore  cannot  give  details  we  learn  that  it  includes  a 
definite  proposal  for  the  constitution  of  a  Joint  Electricity 
Authority  for  the  whole  of  the  area  as  defined  by  the  Com- 
missioners. It  provides  for  the  proper  representation  of  the 
various  interests  affected  and  it  lays  down  rules  for  the 
administration  and  working  of  the  authority.  At  present 
there  are  20  municipal  authorities  and  companies  supplying 
in  the  North  Wales  area,  but  it  is  proposed  to  discard  the  great 
majority  of  these  when  a  bulk  supply  is  available,  retaining 
only  four  hydro-electric  stations.  It  is  further  proposed  to 
erect  a  steam  power  station  at  Chester,  with  a  capacity  of 
150,000kw.,  and  the  water  power  resources.,  capable  of  providing 
200,000,000  units  per  annum,  will  be  utilised  as  required. 
Therefore,  as  the  demand  increases  it  will  be  necessary  to 
construct  additional  water  power  stations.  The  system  of 
supply  proposed  is  3-phase,  50  periods,  at  60,000  and  33,000 
volts  by  main  overhead  transmission  lines  of  O'l  sq.  inch  and  0'2 
sq.  inch  section  and  local  secondary  transmission  on  the  3-phase 
systems  50  periods  and  6,600  volts.  We  shall  look  forward 
with  interest  to  the  outcome  of  the  conference,  for  it  is  becoming 
more  and  more  clear  that  what  is  wanted  in  electricity  supply 
at  the  moment,  as  in  other  branches  of  human  activity,  is  a 
clear  and  definite  lead.  There  is  always  a  complacent  majority. 
There  is  always  a  fractious  minority.  But  yeast  to  turn  them 
into  something  useful  is  too  often  lacking. 


Wireless  Problem. 

In  spite  of  the  extraordinary  theoretical  and  practical 
developments  that  have  taken  place  in  wireless  telegraphy 
during  recent  years  it  would  hardly  be  going  too  far  to  say 
that  it  has  not  become  a  branch  of  engineering.  Like  all 
other  movements  of  a  similar  kind  its  growth  began  in  the 
laboratory,  and  although  it  has  now  become  an  important 
factor  in  international  communication  it  has  not  altogether 
freed  itself  from  the  trammels  of  its  early  surroundings.  Much 
of  the  apparatus  is  too  "  scientific  "  in  design  and  construction, 
it  fulfils  few  of  the  laws  imposed  on  engineering  mechanisms, 
it  is  often  makeshift  when  it  might  be  permanent,  it  is  indeed  a 
bit  too  Heath  Robinsonian  to  last.  These  are  all  matters  to 
which  attention  must  be  given  in  wireless  work,  the  more  so 
as  they  have,  in  mast  design  and  construction,  an  excellent 
example  of  the  application  of  true  engineering  methods  to 
what  is  a  very  difficult  problem. 


All  may  be  Well  that  Ends  Well, 

The  old  text  connecting  wliat  a  man  sows  with  what  he 
reaps  is  peculiarly  applicable  to  an  agreement  entered  into 
some  years  ago  between  the  Carmarthen  Electric  Supplv 
Company,  Ltd.,  and  the  Corporation  of  that  town,  and,  as  the 
harvest  is  a  more  than  usually  bad  one,  the  company  are  to 
be  congratulated  on  not  having  to  conduct  the  gathering  to  the 


bitter  end.  For  in  the  days  when  it  wa.s  considered  that  any 
movement  in  the  price  of  electricity  would  be  down  rather 
than  up,  the  company  entered  into  an  agreement  with  the 
Corporation  not  to  charge  their  consumers  more  than  a  certain 
price  per  unit.  This  maximum,  considered  in  the  light  of 
present  conditions,  is,  however,  ruinously  low,  and  the  com- 
pany, therefore,  took  their  courage  in  both  hands  and  put  their 
prices  up  to  the  figures  permitted  by  the  Electricity  Com- 
missioners, the  agreement  notwith.standing.  Naturally  the 
Corporation  objected,  and,  being  among  other  things  Welsh, 
went  to  law  to  enforce  their  presumed  rights.  But  while  the 
County  Court  gave  a  decision  in  their  favour,  the  Court  of 
Appeal  upheld  the  company,  their  view  being  that  the  Cor- 
poration had  no  trust  towards  their  individual  purchasers 
which  empowered  them  to  make  such  agreements,  and  that 
when  the  company  charged  the  consumer  a  price  which  was 
enforceable  by  statute,  the  consumer  could  not  set  up  a  plea 
based  on  an  agreement  to  which  he  was  not  a  party.  If  there 
are  any  other  .supply  companies  which  have  entered  into 
similar  agreements,  they  should  thank  the  Carmarthen  Electric 
Supply  Company  foi  their  public-spirited  action  in  this  matter 
unless,  or  until,  the  decision  is  reversed  by  the  House  of  Lords. 


1921  Private  Bills. 

Judging  by  the  li.st  of  notices  given  on  another  page  of  this 
issue,  the  Private  Bill  Legislation  work  of  the  1921  Session  of 
Parliament  will  be  comparatively  light.  Neither  in  numbers 
nor  in  importance  do  the  Bills  promise  to  be  up  to  the  average 
pre-war  year.  So  far  as  Electricity  Supply  and  Traction  are 
concerned  twenty-three  Bills  are  being  promoted,  but  only 
three  of  them  relate  to  new  schemes,  the  remainder  being 
omnibus  measures  containing  clauses  for  supplementary 
powers. 

There  are  three  reasons  for  this  paucity  of  interesting  pro- 
jects :  In  the  first  place,  the  Electricity  (Supply)  Act,  1919, 
substituted  Special  Orders  for  the  old  Provisional  Orders,  and 
as  these  can  now  be  applied  for  at  any  time  there  are  no  Special 
Orders  to  swell  the  list  on  this  occasion.  In  the  second 
place,  the  position  in  regard  to  the  formation  of  Joint  Elec- 
tricitv  authorities  is  not  yet  very  clear,  and  many  of  the  Urban 
and  Rural  Councils  hope  to  be  able  to  obtain  a  supply  of  elec- 
tricitv  through  these  authorities,  without  going  to  the  expense 
of  acquiring  Special  Orders.  In  the  third  place,  the  final  report 
of  the  Water  Power  Resources  Committee  has  not  yet  been 
published,  and  as  there  is  a  feeling  of  uncertainty,  in  view  of 
the  promised  Government  legislation  on  water  power,  some 
promising  hydro-electric  projects  have  been  hung  up  until  the 
position  is  clearer. 

New  Powers  Required. 

It  is,  however,  a  striking  commentary  upon  the  piecemeal 
and  inadequate  character  of  the  legislation  connected  with 
electricity  supply  and  tramways  that  it  is  necessary  for  so 
many  local  authorities  to  go  to  the  expense  and  trouble  of 
promoting  Bills  to  obtain  adequate  powers  to  carry  on  their 
undertakings  on  modern  business  lines.  There  are  five  prin* 
cipal  Acts  governing  electricity  supply  in  this  country,  one  of 
which  was  only  passed  last  year,  and  yet  year  after  year 
Parliament  is  asked  to  grant  some  additional  axithority  to 
anything  up  to  fifteen  or  twenty  electricity  imdertakings, 

A  Galaxy  of  Wants. 

Biit  if  we  look  at  the  character  of  the  powers  demanded  it 

cannot  be  denied  that  the  majority  of  them  are  essential  for 

the  requirements  of  an  up-to-date  electricity  supply  authority* 

For  instance,  on  this  occasion  four  wish  to  be  able  to  provide 
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and  maintain  show-rooms,  to  give  exhibitions  of  electrical 
appliances  and  to  promote  the  use  of  electricity  by  adver- 
tising or  otherwise  ;  four  want  to  make  a  special  charge  to 
"  stand-by  "  consumers,  i.e.,  those  with  independent  plants 
who  only  desire  to  take  energy  in  cases  of  emergency  ;  and  in 
four  additional  instances  authority  is  sought  to  increase  the 
maximum  price  charged  for  electric  current.  There  are  also 
four  authorities  who  desire  to  be  able  to  refuse  a  supply  to 
persons  in  debt  for  electricity  or  gas  already  consumed,  and 
to  cut  off  supply  from  those  who  use  electricity  contrary  to 
the  terms  of  their  agreements.  Four  others  w^ish  to  lay  mains 
in  private  streets  ;  three  require  additional  powers  of  entry 
into  premises  to  ascertain  the  amount  of  energy  consumed,  or 
to  remove  fittings,  &c.  Nelson  Corporation  also  seek  authority 
to  provide,  sell,\et  for  hire, fix  and  maintain  motors,  lamps  and 
electrical  fittings  ;  Burnley  Corporation  wish  to  obtain  addi- 
tional borrowing  powers,  including  the  suspension  of  payments 
to  the  sinking  fund  ;  and  Liverpool  Corporation  are  anxious 
to  be  empowered  to  make  by-laws  as  to  wires,  apparatus  and 
fittings,  to  require  notice  of  the  discontinuance  of  supply,  and 
to  be  able  to  recover  charges  for  re-connection,  &c.  It  all 
shows  a  commendable  desire  to  push  electricity  supply,  but 
we  wish  it  could  be  done  in  some  cheaper  and  simpler  way. 

Necessity  for  New  Powers. 

For  anyone  who  is  acquainted  with  the  business  of  electricity 
supply  will  agree  that,  with  two  or  three  exceptions,  the 
powers  enumerated  above  are  necessary  for  the  proper  conduct 
of  an  undertaking.  In  fact,  many  supply  authorities  already 
possess  and  use  them  with  great  advantage.  For  instance, 
there  are  an  increasing  number  of  local  authorities  who  main- 
tain showrooms,  let  motors  and  fittings  on  hire,  and  they  have 
by  these  methods  provided  an  excellent  means  of  advertising 
the  uses  of  electricity  for  power  and  domestic  purposes.  If, 
therefore,  the  powers  are  useful  for  some  undertakings,  why 
not  place  all  authorities  on  an  equal  footing  and  enable  each 
and  all  to  develop  their  electricity  undertakings  on  the  most 
modern  lines  to  the  utmost  advantage  for  the  general  good  of 
the  community  ?  Private  Bill  legislation  is  an  expensive 
luxury  and  we  think  the  Electricity  Commissioners  would  do 
the  industry  a  very  good  turn  if  they  prepared  a  few  clauses 
dealing  with  these  special  powers  and  inserted  them  in  the 
Electricity  Supply  Bill  which  it  is  proposed  to  pass  in  order 
to  supplement  last  year's  Act.  Alternatively,  a  clause  might 
be  inserted  in  the  Bill  giving  the  Commissioners  power  to 
grant  such  power  as  occasion  required.  In  this  way  the 
powers  of  supply  authorities  would  be  standardised,  and  the 
expense  and  trouble  of  promoting  special  Bills  obviated. 

Scottish  Hydro-Electric  Schemes. 

The  only  new  project  of  the  Session  is  the  Provisional  Order 
promoted  by  a  syndicate  under  the  Private  Legislation  Pro- 
cedure (Scotland)  Act,  of  1899,  for  the  incorporation  of  a 
company  for  utilising  the  water-power  in  the  Perthshire 
Highlands  for  generating  electric  power.  The  water  powers  to 
be  develo])ed  are  those  of  the  Lochs  Ericht  and  Carry  and 
certain  streams  inchuling  the  Truim,  Bruar  W.'ter,  Banavie 
Burn  and  the  Tarf  Water.  Several  reservoirs  and  other  works 
are  to  be  constructed,  and  the  company  seek  power  to  supply 
and  distribute  electricity  in  the  counties  of  Perth,  Kinross  and 
Forfar,  and  in  parts  of  Inverness,  Argyll  and  Stirlingshire.  It 
will  be  noticed  that  the  water  power  of  Lochs  Rannoch  and 
Tummol,  whicli  formed  part  pf  last  year's  comprehensive  pro- 
ject of  the  Dundee  Corporation,  are  not  included  in  the  scheme. 
It  is,  however,  an  interesting  enterprise  and  we  hope  the  i)ro- 
moters  will  be  successful  in  obtaining  their  Provisional  Order. 
If  to.  there  is  no  reason  why  they  should  not  establish  a  suc- 


cessful undertaking  in  the  Highlands.  Already  Dundee 
Corporation  and  other  local  authorities  are  contemplating 
taking  supplies  of  electricity  in  bulk  from  them.  Electrical 
energy  may  also  be  required  for  electric  traction,  for  agricul- 
tural and  industrial  purposes,  so  that  the  company  would  start 
out  with  a  fair  prospect  of  success  in  a  district  where  electricitv 
has  not  hitherto  been  used  to  any  considerable  extent. 

The  British  Aluminium  Company  seek  additional  powers, 
including  the  right  to  develop  the  water  power  of  Lochaber, 
and  the  Town  Councils  of  Airdrie  and  Coatbridge  are  applying 
for  a  Pro\asional  Order  to  constitute  a  Tramwav  Trust,  and  for 
vesting  in  the  Trust  the  undertaking  of  the  Airdrie  and  Coat- 
bridge Tramways  Company. 

London  Projects. 

The  County  of  London  Electric  Supply  Company  want  to 
revise  and  amplify  the  powers  granted  in  1918  for  the  erection 
of  a  gensrating  station  in  Barking,  and  the  Bill  for  the  con- 
struction of  a  deep-water  wharf  and  railways  in  Canvey  Island 
will  be  introduced  again  next  year. 

Traction  Bills. 
There  is  also  only  one  Traction  Bill  relating  to  a  new  project, 
viz.,  that  of  the  Durham  County  Council,  who  are  promoting 
an  ambitious  scheme  for  the  construction  and  working  of 
several  tramway  and  trolley  vehicle  routes  in  the  county  and 
for  working  motor  omnibuses,  &c.  Already  many  of  the  local 
authorities  affected  have  decided  to  oppose  the  Bill,  and  it  is 
doubtful  if  it  will  survive  the  serious  opposition  it  will  en- 
counter. 

Miscellaneous  Powers. 

A  sign  of  the  trend  of  events  is  the  number  of  Bills  which 
confer  powers  to  run  motor  omnibuses  as  auxiliaries  to  tram- 
ways. There  are  nine  of  these  measures,  but  there  are  also 
five  which  confer  authority  to  run  trolley  vehicles.  Of  late 
there  has  been  a  revival  of  faith  in  this  form  of  traction.  The 
war,  it  is  true,  interfered  with  its  development  and  traniway 
managers  are  watching  with  keen  interest  the  results  of  the 
experiments  which  are  being  made  at  Bradford  and  other  places 
in  Yorkshire  to  popularise  its  use.  Four  Bills  confer  powers  to 
construct  new  tramway  lines,  including  in  one  case  authority 
to  construct  the  track  on  land  other  than  the  highway,  as 
suggested  by  Mr.  John  Brodie,  and  two  Bills  will  enable 
trailer  cars  to  be  employed. 

Dormant  Powers. 
Though  the  number  of  original  projects  is  disappointingly 
small,  it  must  be  remembered  that  there  are  a  great  number 
of  undeveloped  Provisional  Orders  and  Acts  from  pre-war 
days,  and  there  is,  therefore,  no  fear  of  a  slump  in  orders  for 
electric  generating  plant  from  lack  of  new  schemes.  Ex- 
tensions of  existing  stations,  the  relaying  of  tramway  tracks 
and  the  modernisation  of  rolling  stock,  &c.,  apart  from  export 
orders,  would  be  sufficient  to  keep  electrical  manufacturers 
busy  for  a  long  time  to  come.  As  the  Joint  Electricity  Au- 
thorities are  formed,  how^ever,  and  when  a  start  is  made  with 
the  electrification  of  the  railways,  further  demands  wnll  be 
made  on  the  capacity  of  their  factories.  In  fact,  it  may  truly 
be  said  that  the  only  thing  that  w  ill  bring  about  a  slump  will 
be  the  attitude  of  labour.  The  excessive  demands  of  the 
workers  for  higher  wages  and  shorter  hours,  the  fear  of  strikes, 
&c.,  have  created  such  a  feeling  of  doubt  and  uncertainty, 
especially  in  connection  with  the  undertaking  of  big  contracts, 
that  many  valuable  foreign  orders  have  already  been  lost  to 
this  country.  However,  given  moderately  stable  labour  cob- 
ditions  and  goodwill  between  employers  and  employed  the 
electrical  industry  need  have  no  fear  of  lack  of  orders  or  of 
want  of  employment  for  years  to  come. 
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Omar    Khayyam    at 
Westminster. 

With  only  three  dissentients  a  largely  attended,  but  not 
vrowded,  Special  Meeting  of  the  Institution  of  Electrical 
Engineers,  on  Thursday,  December  2nd,  passed  a  resolution 
increasing'  the  subscriptions  of  the  various  classes  of  members 
on  lines  whicb  have  already  been  published  in  The  Electri- 
cian. Listening  to  the  speeches  both  for  and  against  the 
proposal  we  were  reminded  of  the  oriental  student  who, 
having  heard  great  argument  from  seers  and  philosophers, 
came  out  by  the  same  door  at  which  he  had  entered.  But 
while  it  is  true  there  was  great  peregrination  on  Thursday, 
a  good  deal  of  the  ground  covered  was  not  of  a  simple  character. 
If  we  may  both  modernise  and  adapt  the  tour  which  took  place, 
it  was  more  like  that  of  a  man  who,  visiting  one  of  those  two- 
storey  maisonettes,  which  are  to  be  found  in  the  suburbs 
of  large  towns,  enters  by  the  front  door  of  the  lower  flat, 
traverses  every  exiguous  room  in  the  crowded  apartment, 
ascends  by  the  service  lift  to  the  upper  one,  makes  a  similar 
tour  of  the  rooms  in  that,  and  finally  emerges  at  the  adjacent 
front  door  to  that  by  which  he  entered,  having  made  a  little 
real  progress,  but  not  much. 

No  Real  Opposition. 

For  we  are  not  exaggerating  when  we  say  that  opposition 
in  the  true  sense  of  the  word  there  was  none.  Even  the  most 
hardened  and  diffuse  critic  that  spoke  admitted  that  if  the 
Institution  is  to  represent  the  electrical  profession  and  industry 
in  the  way  it  should  represent  it  then  the  subscriptions  must 
be  raised.  The  only  difficulty  in  the  minds  of  the  doubters 
was  how  best  to  determine  the  exact  amount  of  the  increase 
and  whether,  if  it  were  decided  to  make  the  increase  less  than 
the  Council  proposed,  revenue  and  expenditure  could  be 
made  to  meet  by  saving  on  certain  items  of  the  present 
expenditure.  The  one  exception  to  this  rule  was  Mr.  Joseph, 
who,  in  an  almost  tearful  appeal  ad  misericordiam,  pointed 
out  that  large  numbers  of  members  could  afford  no  increase  at 
all.  There  we  think  he  was  mistaken.  Even  if  it  be  so, 
however,  the  Council  are  willing  to  consider  individual  cases 
for  relief,  and  on  the  broader  aspect  of  the  question  the  time 
has  surely  come  when  the  deduction  of  subscriptions  to  learned 
societies  from  taxable  income  should  be  pressed  on  the  Govern- 
ment. 

A  Chinese  Attack. 

We  are  told  that  the  ancient  Chinese  used  to  sally  forth 
to  meet  their  enemies  disguised  in  horrible  masks  and  making 
still  more  horrible  noises.  Mr.  F.  W.  Purse,  the  leader  of  the 
"  opposition  "  on  Thursday,  adopted  the  same  policy.  His 
criticism  would  have  been  more  striking,  however,  if  the 
President  had  not  answered  it  in  advance — a  real  but  perhaps 
necessary  unkindness.  In  great  detail  Mr.  Purse  exposed 
the  hollowness  of  the  estimates  on  which  the  suggested  increases 
were  based,  advocated  certain  economies  in  expenditure, 
i^specially  on  that  whipping  boy,  the  "  Journal,"  and  wound 
up,  when  a  reference  back  had  been  stated  to  be  inadmissible, 
by  suggesting  a  flat  rate  increase  of  twelve  shillings  and  six- 
pence to  the  subscriptions  now  paid  by  each  class  of  member. 
In  cross-examination  he  admitted,  however,  that  this  increase 
would  bring  in  practically  the  same  amount  of  revenue  as  the 
Council's  scheme,  which  might  be  accounted  to  him  for 
righteousness,  while  it  would  have  the  undoubted  disadvantage 
of  throwing  an  increased  burden  on  those  least  able  to  bear 
it,  i.f ,  the  students  and  graduates,  which  is  certainly  not 
a  policy  that  would  receive  general  support.     For,   as  Mr. 


Llewelyn  Atkinson  had  previoiLsly  pointed  out,  it  is  for  ererj' 
reason  desirable  to  increase  the  flow  of  students  into  the 
Institution,  and  to  do  this  the  cold  winds  of  finance  mu.st 
be  tempered  with  discretion.  But  then  discretion  is  not 
one  of  Mr.  Purse's  .strong  points. 

The  Institution  and  Finance. 

Still  dealing  with  this  speaker,  as  in  him  was  epitomised 
all  the  re.st  of  the  opposition,  in  a  preliminary  skirmish,  Mr. 
F.  W.  Purse  raised  four  objections  to  the  procedure  followed 
by  the  Council  in  bringing  this  matter  before  members,  to  two 
of  which  we  may  briefly  refer.  He  said  that  the  approval 
of  the  Territorial  Centres  to  the  proposals  for  increa.se  had  been 
greatly  exaggerated.  The  answer  to  this  surely  is  that  if  the 
opposition  in  the  provinces  was  no  greater  than  it  was  in 
London  exaggeration  is  a  mild  term  to  apply  to  his  own 
statement.  It  has  been  amply  demonstrated  that  the  large 
majority  of  members  agree  to  higher  .subscriptions,  not  becau.se 
they  like  paying  more  or  because  they  wish  to  encourage 
spendthriftiness  by  the  Council,  but  because  without  more 
money  the  Institution  must  decline  in  usefulness  and  prestige 
at  the  very  time  when  an  increase  in  those  qualities  is  urgently 
necessary  for  the  good  of  the  electrical  profession  and  indu.stry. 

A  Genuine  Criticism. 

The  other  point  Mr.  Purse  made  was  better  conceived. 
He  complained  that  the  case  for  an  increase  in  subscription 
had  not  been  laid  by  the  Council  before  the  members  in  more 
detail.  The  official  reply  that  it  was  all  in  the  last  Annual 
Report  is  not  a  full  answer  to  this  contention.  This  is  a  busy 
age  and  peptonisation  of  informatioft  is  becoming  a  necessity, 
while  to  avoid  the  appearance  of  evil  is  as  necessary  to  Councils 
as  to  private  individuals.  It  may  not  have  been  possible 
to  circulate  to  members  beforehand  the  interesting  figures 
given  at  the  meeting,  but  something  of  the  sort  would  have 
been  very  useful  and  would  have  stifled  much  of  the  undigested 
criticism  w^hich  wasted  the  time  of  those  present  and  with 
which  the  President  might  have  dealt  with  a  great  deal  less 
leniently  than  he  did. 

^Ve  might  say  a  good  deal  about  the  other  points  that  were 
raised  in  the  course  of  the  debate,  but  perhaps  the  kindest 
thing  is  to  ignore  them.  Most  of  them  were  based  on  false 
information  and  the  rest  were  merely  captious.  But  one  remark 
may  be  made.  The  Council  need  no  longer  deplore  that  they 
receive  no  constructive  criticism  ;  whether  what  they  received 
was  as  sound  as  it  was  constructive  is.  however  ojjen  to 
question. 

The  Essentials  of  the  Question. 

The  proceedings  on  Thursday  night  for  a  time  tended  to 
obscure  the  essentials  of  the  quet-.ion.  But  these  were  finally 
stated  with  admirable  clearness  by  the  President,  *'  Is," 
he  said,  "  the  Institution  to  continue  its  great  work  ?  Is 
the  present  expenditure  reasonable  ?  Is  the  method  of 
making  the  increases  reasonable  ?  "  To  these  questions  the 
meeting  gave  an  overwhelming  .  affirmative.  We  are  sure 
they  were  right.  The  Institution  has  reached  a  turning 
point  in  its  career.  It  can  either  go  forward  or  go  back. 
By  their  vote  the  other  night  the  members  showed  that  they 
wish  it  to  go  forward,  and  by  their  support  of  the  Coujicil 
endorsed  the  policy  which  is  now  being  followed  in  a  waj  that 
can  be  nothing  less  than  gratifying  to  that  body.  With  this 
assurance  that  the  lines  they  have  been  following  are  generally 
acceptable,  the  Council  are  therefore  relieved  of  one  anxiety. 
But  they  are  also  invested  with  the  fresh  responsibility  of 
ensuring  the  Institution  shall  worthily  represent  the  electrical 
profession  and  industry.  The  virtue  is  in  the  word  worthily. 
It  is  a  great  task  and  must  be  nobly  undertaken  not  only  by 
the  Council,  but  also  bv  the  members. 


E  2 


676 


THE  ELECTEICIAN. 


December  10,  1920. 


Mathematical  Analysis   of   the  Mechanical  Forces 
Acting    on   Switches    and    Busbars. 


By   L.    B.    W.   JOLLEY.   B.A.    (Cantab.). 

{Concluded from  page  647.) 


Safe  Maximum  Figures. 
From  Table  II.  it  is  at  once  manifest  that  values  of  the 
torque  for  low  values  of  L  are  much  too  high  and  as  in  each 
case  the  values  tend  to  a  minimum,  it  is  evident  that  in  all 
cases  figures  will  be  obtained  which  are  at  least  a  safe  maximum 
if  the  values  of  T  for  L  infinite  are  found.  If  then  in  (3)  L  is 
put  equal  to  infinity  the  exceedingly  simple  formula  for  the 
torque  is  found  to  be 

T-0-187  X  lO-'APlog-^^^^. 
Table  II. — Formula  (3)  "Change  of  Energy''  Melhod. 
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43-5 

300               29-5 
350               34-5 
41-5        .       40-7 

29-5 
34-2 
40-6 

The  Hgures  in  the  Table  represent  torque  in  lb.  feet. 

If  values  for  B  are  inserted  corresponding  to  ^  =  12,  / = 20,000 
and  B  =  \0,  0-5  and  -25.  T  =  28,  34-2  and  40-5  ft.lb.,  which 
compare  favourably  with  those  in  the  Table  II  above. 

It  is  useful  to  draw  a  set  of  curves  connecting  T,  A  and  B, 
and  these  are  depicted  in  Fig.  3.     From  these  curves  it  is  at 
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once  api)a.ront  that  the  torque  for  a  given  current  is  (I)  very 
much  reduced  with  decreased  values  for  A  the  blade  length, 
and  (2)  is  slightly  reduced  by  increasing  the  blade  width."  It 
is  certainly  a  consideration,  for  instance,  to  be  able  to  reduce 
the  torque  from  28  ft.  lb.  to  1(5  ft.  lb.  by  decreasing  the  blade 
length  from  12  in.  to  8  in.  This  is  an  "important  i)oint  to  be 
considered  in  design.  No  curves  have  been  plotted  con- 
necting torque  and  current,  as  this  is  obviously  a  parabolic 
relation,  the  torque  varying  as  the  square  of  the  current.  In 
practici',  however,  iu  large  stations  the  short-circuit  current 
is  usually  limited  by  reactances  in  circuit  and  if  the  voltage 
and  the  j)cr  ccntage  reactance  is  settled  the  value  of  the  cur- 
rent can  be  ascertained. 


Calculations  and  Tests  Compared. 

It  is  interesting  to  compare  the  above  calculations  with  the 
tests  which  have  been  made  by  Loebinstein,  which  are  quoted 
in  his  original  article  in  the  ''  Electrical  World  "  {loc.  cit.) : — ■ 

Mechanical  torque  required  to  open  600-amperej^switch, 
16-25  ft.  lb. 

Mechanical  torque  required  to  open  1,200-ampere  switch, 
32-5  ft.  lb. 

In  the  article  quoted  a  curve  is  given  (Fig.  4)  connecting 
rated  capacity  in  amperes  of  G.E.  switches  (America),  and  the 
maximum  current  in  amperes  permissible  without  the  use  of 
safety   catches.     The   following  values   are   obtained :     600- 


20,000 
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'?        5,000 
I        2,500 
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200        400         600         800        1000 
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Fig.  4. 


1200 


ampere  switch,  15,000  amperes  ;  1,200-ampere  switch,  20,000 
amperes.  If  these  switches  are  assumed  to  have  a  blade 
width  of  1  in.,  i.e.,  5  =  Q-5,  and  the  values  of  the  torque  are 
worked  out  for  7=15,000  and  20,000,  the  torque  =19-2  ft.  lb. 
for  15,000  amperes,  ahd  34-2  ft.  lb.  for  20,000  amperes.  These 
figures  compare  very  favourably  with  the  actual  test  figures 
of  mechanical  torque  required  to  pull  out  the  switch  given  by 
Loebinstein  of  16-25  ft.  lb.  for  the  600-ampere  switch,  and 
32-5  ft.  lb.  for  the  1,200-ampere  switch,  and  hence  if  the  G.E. 
curve  for  maximum  permissible  current  flowing  without  the 
use  of  safety  catches  is  assumed  to  have  been  calculated  from 
actual  results  a  very  fair  check  is  obtained  on  the  application 
of  the  principle  enunciated  above. 

It  should  be  stated  that  as  the  term  /-  appears  m  the  formula 
the  mechanical  force  is  proportional  to  the  average  value  of 
the  instantaneous  square  of  the  currents  and  hence  m  this  and 
all  similar  problems  the  R.M.S.  value  of  the  currents  may  be 
taken. 


Fig.  5. 

Before  finallv  leaving  this  particular  problem  it  is  worth 
while  moutioninc  that  the  form  of  rotary  switch  depicted  m 
Fig.  5.  the  blade  rotates  about  the  point  0  and  makes  contact 
at".-l  and  B.  entirely  overcomes  the  difliculty  of  the  swit.-ii 
opening  itself  on  short  circuit. 

Short-Circuit  Forces  on  Bus  Bars. 

It  is  possible  to  proceed  iu  similar  fashiiMi  to  that  of  the 
previous  calctilations  to  calculate  mechanical  forces  on  bus 
bars.  Let  the  two  bars  be  separated  by  a  distance  "  r."  The 
energy  residing  in  the  medium  is :    \x\- 
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and  the  rate  of  change  of  energy  is 

1  dx  .., 

2  J7-  ''• 

In  Liven's  "  Electricity,"  p.  387,  the  inductance  of  two  long 
parallel  wires  where  current  is  flowing  in  opposite  directions 
is  given  as 

.  =  2((log-^+j) 

dx     U 

dr     r' 
A  formula  is  given  in  Nottage's  "  Calculation  of  Inductance 
and  Capacity,"  p.  12,  for  the  inductance  of  two  wires  carrying 
alternating  current  of  low  frequency  as 

x^U  {\og^---^  +  y). 


The  term  [-j  +  y)  reduces  to  I,  and  the  formi^la  becomes 


x^il(\og-  +  ij 


dx    il 

dr^l^' 
which  is  the  same  result  as  obtained  from  Liven's  formula. 
Hence  the  force 

9/2/ 

2P=fii  c.Ct.S.  units. 
r 

If  "  Z  "  is  in  feet,  "  r  "  in  inches  and  /  is  in  amperes 

J-5-4X10  '— lb. 
r 

According  to  Nottage,  this  formula  applies  to  direct  and 
alternating  single-phase  problems. 

Three-phase  Bus  Bars. 

Let  us  consider  the  case  of  three-phase  bars  each  spaced 
"  >•  "  apart,  and  ascertain  the  force  in  the  two  following  cases  : 

(1)  The  short-circuit  current  which  preserves  its  phase  relation- 
ship in  each  phase  ;  and  (2)  assume  that  the  phase  relationship 
is  destroyed  and  the  maximum  current  is  flowing  from  phases 

(2)  and  (3)  to  (1).  ^      , 
As  regards  (I),  the  three  currents  are 

ii^I „  siu(o/, 

•       T      ■    f         27r\ 
?,,  =  /,,  sm  [cot +— J, 

i^^/,,  sinUo/  +  -— j, 

where  Ij,  is  the  peak  value  of  the  current. 

The  forces  per  unit  length  of  bars  2  and  3  on  bar  1  are 

— L--  and     _^, 
r  2r 

and  the  total  force  due  to  the  instantaneous  currents  is 

2  ,.  .      ,.  ., 
-  {^1^2  +  hih)- 

Now,  the  force  exerted  on  the  bar  (1)  will  follow  the  insta^n- 
taneous  value  of  the  current  flowing  in  the  bars,  and  will  be 
the  compounded  force  of  each  force  due  to  each  phase. 

The  average  force  is  therefore 

0)    2///-"     .          f  .    /        27t:\      .    /        47cM  , 
2"  •  -^  /       sm(ot  ^  sin  (^cui-i-YJ  +  sm  I  co«+-- )  \d{a)t). 

This  reduces  to 

F=l .  ^' 
*      r 

_3    P 

~~2  '  r 


If  the  instantaneous  values  of  the  currents  in  1,  2  and  3  are 
plotted,  it  will  be  seen  that  when  the  currents  in  1  and  2  are 
positive,  and  approaching  their  maximum  values,  there  is  a 
large  negative  current  in  3,  and  similarly  when  2  and  3  are 
approaching  their  positive  maximum  there  is  a  large  negative 
current  in  1.  Hence  the  force  on  2  is  compounded,  firstly, 
of  an  attraction  to  1  and  a  repulsion  by  3,  and  later  by  an 
attraction  to  3  and  a  repulsion  by  1.  If  this  force  is  calculated 
it  will  be  found  to  oscillate  with  a  frequency  twice  that  of  the 
su))ply,  but  if  this  value  is  integrated  over  a  cycle  it  will  he 
found  to  be  zero. 

As  regards  (2),  if  the  .short-circuit  does  hot  preserve  it- 
phase  relationship,  the  total  force  exerted  is  obviously 
2/2     2/2     3/2 
r       2r        r  ' 

It  is  believed  that  it  is  generally  admitted  that  this  latter 
condition  rarely  if  ever  exists,  and  the  force  may,  therefore, 
be  taken  as  3    P 

2  ■  7 
for  all  cases  of  three-phase  circuits  where  the  bus  bars  are  in 
the  same  straight  line. 

„  „     405xl0-'/2,,  ,     ^ 

Hence  F= lbs.  per  foot  run, 

r 

where  /  is  in  amperes  and  r  is  in  inches  in  the  case  of  three- 
phase  circuits. 

As  an  illustration  of  the  application  of  this  formula  to  a 
three-phase  set  of  bars  supported  by  insulators  cylindrical 
in  shape  and  "  d  "  inches  in  diameter,  the  force  per  insulator 

.    4-05xl0-'/2i      -        ^,     .       ,  ^  •• /"r    * 

IS ,  where  the  msulators  are     l     feet  apart. 

r 
If  "  f  "  is  the  maximum  permissible  stress  in  the  porcelain, 
and  "  AG'^  "  is  the  moment  of  inertia  of  the  insulator  s.-ition.' 
the  bending  moment  at  the  base  of  the  insulator  is 

2p.AGr- 


Now%  the  bending  moment  is  also 


iOoxlO-'lhP 


where 


C.G.S.  units  per  unit  length, 


where  /  is  the  root  mean  square  value  of  the  current. 


"  h  "  is  the  height  of  the  support  in  inches  above  the  base  "f 
the  insulator,  and  hence 

2p.AGh 

/Mx405xl0-'* 

To  take  a  practical  example  :   p  =  0-435xl0^  lbs.  per  square 
inch  for  porcelain.     h  =  b  in.  (height  of  insulator).     e/=3in. 
(diameter  of  insiUator).     ?=4  ft.  (distance  apart  of  insulators). 
'»«/2    di_7zd* 
^^"~   4   -16"  64' 

r=12  in.  (distance  between  bars). 

The  value  for  the  current  to  cause  a  breakdown  works  out 
at  13,000  am})ores.  This,  of  course,  tijkos  no  account  of  the 
fact  that  insulators  are  hollow  --.nd  often  corrugated,  but  is 
only  given  as  an  illustration  of  the  xise  of  the  method. 

It  is  hoped  that  the  above  calculation  will  serve  a  dual  pur- 
pose :  (1)  To  ensure  a  correct  fundamental  view  of  the  method 
of  dealing  with  problems  of  this  natu'-e  :  and  (2)  to  present 
such  a  \'iew  in  a  practical  forn\  which  will  be  of  some  slight 
assistance  to  designers  of  switchgear  and  station  equipment, 
and  wliich  will  enable  them  to  feel  some  sort  of  security  in 
installing  equipment  against  the  worst  oflfects  of  short  circuii. 

Current  ox  Short  Circuit. 

When  all  of  this,  however,  is  taken  into  consideration,  there 
still  remains  the  very  uncertain  feature  of  the  maximum 
current  which  will  flow  into  a  short,  and  practice  in  the  fnited 
States  has  appeared  to  follow  the  lines  of  definitely  limiting 
the  current  by  reactors,  &c.,  and  then  so  to  design  the  apparatus 
as  to  withstand  all  shock  due  to  short-circuit.  This  appears 
to  be  essentially  sound  practice. 

The  effect  of  breaking  short-circuit  currents  and  the  devices 
suitable  for  quenching  the  destructive  arc  may  be  dealt  with 
in  some  later  Paper,  as  a  totally  different  problem  is  involved 
which  is  beyond  the  scope  of  the  present  article. 
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Dr.    W.   H.   Eccles   on   Wireless   Progress. 


In  1916  a  movement  was  started  for  fomiding  a  professional 
society  of  w  rehss  engineers  on  the  lines  of  the  American  Institute 
of  Radio  Engineers,  the  lack  of  such  an  organisation  in  this  country 
being  very  marked,  especially  as  the  progress  of  wreless  service 
during  the  war  was  so  great  that  all  existing  textbooks  on  the 
subject  were  out  of  date.  The  inauguration  of  such  a  society  was 
beset  with  a' number  of  financial  difficulties,  and  when  Mr.  Word- 
ingham,  then  President  of  the  Institution  of  Electrical  Engineers, 
suggested  that  the  Institution  should  form  a  wireless  section  before 
which  Papers  might  be  read  and  discvissed  and  subsequently  printed 
in  the  Institution  "  Journal,"  the  offer  was  accepted.  The  result 
has  been  the  bringing  into  the  "  Journal "  of  many  Papers 
which  might  otherwise  never  have  reached  it,  and  a  considerable 
number  of  new  members  have  been  enrolled  on  the  books  of  the 
Institution. 

A  Wireless  Stocktaking. 

During  the  last  session  the  Committee  of  the  Section  endeavoured 
to  secure  that  the  principal  advances  made  in  wireless  communica- 
tion during  the  war  should  be  described  by  the  men  who  played  so 
large  a  part  in  making  them,  and  from  the  material  thas  collected 
a  sort  of  stocktaking  may  be  made  and  some  of  the  more  striking 
improvements  achieved  briefly  set  forth. 

In  1913  the  musical  spark  metlcd  of  transmission  was  still  in  use 
at  some  of  the  largest  stations  in  the  world,  with  the  arc,  the  timed 
spark  and  the  various  f '  mis  of  alternator  as  formidable  rivals. 
Signals  from  spark  stftions  ware  received  by  crystal  detectors,  by 
Fleming  valves  or  by  aud  jns  wth  two  electrodes  and  continuous 
wave  signals  by  the  ticker  and  the  tone  wheel.  Continuous  wave 
circuits  did  not  show  outstanding  advantages  over  spark  circuits, 
for  the  heterodyiie  method  of  reception  was  cumbersome  in  practice 
and  lacked  many  of  the  fe^atures  which  have  made  modern  methods 
so  successful.  While  in  spite  of  the  apparatus  of  de  Forest  and 
Lieben  Reiss  there  seemed  no  imminent  likelihood  of  continuous 
wave  telegraphy  completely  ousting  the  spark  for  long-range  work. 
During  1913,  however,  the  possibility  of  generating  oscillations  of 
very  high  frequency  was  realised  and  the  heterodyne  method  of 
reception  then  sprang  on  to  a  different  plane.  For  the  three- 
electrode  vacuum-tube  aerial  not  only  magnifies  the  signals  at  the 
same  time  as  it  generates  the  oscillations,  but  is  so  simple,  perfect 
and  manageable  that  it  realises  the  highest  ideals  of  the  wireless 
engineer.     Combined   Avith  its   positive   retro-action   between   the 
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■''  possesses  the  rectifying  projjerty  of  the 
■■'lund  possible  to  generate  local  os- 
once  apparent  tliat  the  torque  unimals  and  to  rectify  the  coni- 
much  reduced  with  decreased  valuos^to  continuojis  wave  Avire- 
and  (2)  is  slightly  reduced  by  increasing  spark  method  for  long- 
is  certainly  a  consideration,  for  instance,  to  i. 
the  torque  from  28  ft.  lb.  to  16  ft.  lb.  by  dccrefl^*"^  ?^  ^^"^ '''"'''; 
length  from  12  in.  to  8  in.  This  is  an  nnportant"\l^f^^^;:;;;i°;;;^^ 
considered  in  design.  No  curves  have  been  l)lov..'j„ic„t  jt 
necting  torque  and  current,  as  this  is  obviously  a  panc  was 
relation,  the  torque  varying  as  the  square  of  the  currte  limits 
practice,  however,  in  large  stations  the  short-circuit  end  its 
is  usually  limited  by  reactances  in  circuit  and  if  the  v 

and  the  per  ccntage  reactance  is  settled  the  value  of  th 

rent  can  be  ascertained.  ^  ^^^*^ 


The  Voltage  Factor. 

One  of  the  first  inquiries  provoked  by  the  study  of  this  apparatas 
is  in  respect  of  such  a  fundamental  parameter  as  the  voltage  factor, 
as  in  some  modes  of  using  the  tube  the  value  of  the  voltage  factor 
is  disappointing  with  certain  adjustments.  Fig.  1  show.*,  the  diagram 
of  connections  used  in  tests  that  have  been  taken  ^^'ith  the  anode 
connected  in  series  with  a  battery  E  and  instrument  /,  resistance  E 
and  the ,  filament.  The  operation  consists  first  in  giving  R  any 
convenient  value,  say  R^,  putting  the  grid  circuit  switch  on  the  point 
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marked  1,  secondly  in  putting  the  switch  to  2  and  adjusting  the 

resistance  to  bring  the  anode  current  to  its  prcA-ious  value.     If  this 

second  value  of  the  resistance  be  R.^,  then  the  voltage  factor  is 

i?2— -fiiZ-Ri-     For  equal  measurements  it  is  very  convenient  to  make 

R  equal  1,000.     Thus  the  final  reading  of  the  resistance  box  minus 

1,000  gives  the  voltage  factor  by  the  movement  of  the  decimal  point. 

The  same  method  can-be  applied  to  the  measiuement  of  the  internal 

resistance  of  the  triode  by  keeping  the  switch  on  the  point  marked  2. 

All  operations  consist  in  first  observing  the  current  when  R=0  and 

in  then  observing  the  changed  value  of  the  current  wlien  R  is  any 

convenient  value.     If  (S  be  the  resistance  of  the  shimt  galvanometer, 

and  I'l  and  i.^  the  observed  currents,  the  internal  re«ist-ance  of  the  tube 

^''  Ri 

is --—S.     A  quick  way  of  using  this  method  is  to  read  R^,  take 

ten-elevenths  of  its  value  and  adjust  the  resistance  to  bnng  the 
current  reading  to  this  value,  then  the  internal  i-esistance  is  10  times 
the  figure  given  by  the  resistance  box.  The  rc^sults  of  niea.>jure- 
ments  made  by  tliis  method  arc  shown  in  Fig.  2,  in  wliich  the  or- 
dinates  give  the  voltage  factor  and  the  abscissa-  arc  the  voltagi^  of 
the  battery  permanently  connected  in  the  grid  circuit,  the  (ilamcnt 
current  being  constant. 

Some  Anomaues  of  Triode  Working. 

It  is  found  that  the  voltage  factor  imdergocs  grcat  \  ariation  \s  hen 
tubes  arc  used  for  magnifying  rather  larger  changes  of  voltages  than 
are  applied  to  them  in  the  bulk  of  wireless  tolegrajili  oxj)Criments. 
The  reason  for  this  variation  is  partly  due  to  the  uiu>v(>nne#«  of  the 
tomjxM-ature  of  the  filament,  but  diiefiy  to  the  dro])  nf  voltage  along 
the  filament.  This  can  be  exi)erimentally  dem()n.>;t rated  by  con- 
necting the  grid  to  the  negative  ternunj'l  of  the  lilainent,  applying 
a  rather  large  negative  voltage  and  tluis  putting  tins  (<nd  into  action, 
with  a  consequent  lowering  of  the  voltage  factor.  By  increasing 
tlie  filament  current  the  dilYcrence  of  potential  between  the  grid  aiul 
the  positive  end  of  the  filament  is  increased  and  tlie  voltage  factor 
lowered,  while  if  the  filament  current  be  considerably  reduced  the 
ends  of  the  lilament  l)ecome  saturated  aiid  the  voUage  factor  again 
drops.  These  mattei-s  all  lead  to  ap]iarcnt  anomaHes  when  triodes 
are  used  for  otlier  ]nu|)Oses  than  the  recciiti<Mi  of  faint  wireless 
signals.  It  is  ]K)ssible  that  the  changes  usually  occurring  in  the 
wave-lengths  generated  as  the  filament  liattery  nms  down  owe  their 
origin  to  the  variations  in  tlie  average  value  of  the  voltage  factor, 
but  by  using  the  fiat  part  of  the  curve  the  filament  cuirents  may  be 
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set  80  that  this  alteration  will  for  a  long  tinif  ])n)(luci;  no  change  in 
the  wave-length.  The  constancy  of  wav(!-l(rngth  will  l)ecome  of 
growing  importance  as  the  world  l)ccomes  crowded  with  wireless 
stations,  and  methods  of  transmitting  within  very  narrow  ranges  of 
wave-iongth  may  have  to  be  devised  in  combination  with  receiving 
antenna  and  apparatus  with  sharp  tuning.  The  increased  cost  of 
low-resistance  antenna  and  apparatus  will  have  to  l>e  compared 
with  a  possible  saving  of  energy  and  other  advantages  of  precise 
tuning. 

Char.\(;teristic  Surfaces  of  the  J'riode. 

Among  other  insufficiently  investigated  properties  of  the  triode 
are  those  associated  with  certain  ojjerations  of  the  characteristic 


la. 


Fig  3 


surfaces  which  may  be  used  to  represent  all  the  principal  properties 
of  the  tube.  When  the  filament  current  and  voltage  are  kept 
constant  there  remain  four  principal  variables,  the  anode  current  {„, 
the  grid  current  ig,  the  anode  voltage  e„,  and  the  grid  voltage  eg. 
Fig.  3  shows  three  lines  at  right  angles.  The  horizontal  line  marked 
i„  is  the  axis  of  the  anode  voltage,  that  marked  Z,,  represents  the 
grid  voltage,  while  i  represents  either  grid  or  anode  current.  Upon 
these  axes  we  may  erect  surfaces  to  represent  the  current  flowing  in 
a  triode  for  any  assigned  values  of  the  two  voltages  and  erecting  at 
the  points  so  determined  a  vertical  with  two  ordinates  equal  to  the 
observed  currents.  When  this  is  done  we  obtained  for  the  anode 
current  a  surface  such  as  that  shown  in  Fig.  4.  Here  the  flat  top 
represents  the  saturation  values,  the  concave  sloping  surface  at  the 
right-hand  side  follows  the  three-halves  power  law,  only  a  small 
part  of  this  area  on  the  extreme  right  hand  being  normally  utilised. 
On  the  left  hand,  where  the  surface  descends  in  a  kind  of  cliff  to  the 
axis  of  the  grid  voltage,  there  is  a  little  investigated  region.  The 
rapid  rise  of  anode  current  and  the  accompanjnng  fall  of  grid  current 
in  the  i-egion  of  low  anode  voltage  requires  an  explanation. 


and  the  anode  curnni  is  given  by 

log(l-f»„/t^)  =  ai/(e„/«,) 

at  low  voltages  when  v  is  the  voltage  factor  and  A'  and  a  are  con- 
stants that  are  different  for  each  tube.  For  ordinary  reception 
triodcs  7.  has  the  value  of  approximately  1-3.  From  this  it  appeare 
that  the  grid  in  a  triode  may  exert  two  influenc<-s.  That  just  de- 
scrilxid  w  hich  is  characterised  by  ha\-ing  the  bulk  of  the  grid  current 
contributed  by  electrons  that  have  been  laterally  reflected  and  the 
oth'^r  which  accelerates  or  decelerates  the  motion  of  the  electrons 
from  the  cathode  to  the  anode.  The  former  "  snatching  '  action 
is  illustrated  in  the  steep  surfaces  shown  in  Fig.  4.  In  Fig.  6  is 
shown  the  surface  whose  ordinates  represent  both  the  grid  and  anode 
currents  of  an  ordinary  form  of  triode.  It  will  l>e  notic-ed  that  the 
"  snatching  '  action  between  the  grid  and  the  anode  at  low  anode 
voltages  produces  a  gully  separating  the  two  surfaces.  Investi- 
gations into  this  gully  and  surrounding  surface  enable  Fig.  7, 
which  represents  most  of  the  properties  of  ordinary  triodes,  to  be 
obtained.     It  will  be  noticed  that  in  this  ca.se  the  gully  in  the  pre- 


Fig.  4. 

In  Fig.  5  the  diagram  on  the  left  indicates  possible  patlis  of  elec- 
trons when  the  grid  is  slightly  positive  and  the  anode  at  zero  voltage, 
A  being  the  anode,  G  the  grid  wire  in  section,  and  F  the  cathode. 
It  may  be  shown  that  the  grid  curi-ent  has  the  value     fe  t^  iH  ^i 

ig=A'{ea+vej)  ^  «;p{  — a>/(e„/c,)} 


G 


F 


Vm 


vious  figure  takes  a  sharp  turn  and  this  section  is  a  characterifltic 
curve  of  the  grid  and  anode  currents  as  the  grid  voltage  varies.  It 
will  also  be  seen  that  the  anode  current  rises  from  zero  to  a  maximum 
as  the  grid  current  voltage  rises  and  remains  nearly  constant  until 
the  gully  is  reached,  when  it  descends  suddenly.  During  this 
descent  the  grid  current  rises  and  becomes  greater  than  the  anode 
current. 

The  Problems  of  Directive  Reception. 

The  perfecting  of  high-power  amplifiers  has  had  the  important 
result  of  making  possible  the  directive  reception  of  distant  stations 
by  small  anteima.  For  instance,  it  has  been  possible  to  receive 
transatlanfic  signals  in  England  with  a  small  frame  aerial  a  yard 
square  and  to  determine  its  direction  by  rotating  the  frame  about 
a  vertical  axis.  False  directions  are,  however,  obtained  during  the 
sunrise  and  sunset  periods,  and  it  has  been  suggested  that  much  of 
the  dii-ectional  error  might  arise  from  the  rotation  of  the  plane  of 
polarisation  of  the  signal-bearing  waves  by  reflection  at  the  non- 
level  portion  of  the  Hea\iside  layer  between  the  sending  and  re- 
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ceiAnng  stations.  It  has,  moreover,  been  abundantly  proved  that 
rays  bending  round  the  globe  follow  a  curved  trajectory  resembling 
that  of  a  projectile.  In  the  daN-tinie  these  magnetic  raj-s  have  their 
force  horizontal,  but  if  at  night  the  plane  of  polarisation  is  rotated 
in  any  manner  the  apparent  direction  of  the  source  of  radiation 
would  become  erroneous. 
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The  cause  of  the  rotation  of  the  plane  of  polarisation  is  still  a 
problem.  It  is  e^'idcnt  that  the  earth's  magnetic  field  will  introduce 
obliquity  into  the  motions  of  ions  propelled  by  the  electric  force  of 
the  waves.  Waves  passing  over  any  particular  ion  impart  to  it  a 
to-and-fro  motion  of  the  same  period  as  that  of  the  waves,  but 
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lagging  behind  their  electric  force  by  about  a  quarter  of  a  period. 
An  ion  moving  in  the  earth's  magnetic  field  is  deflected  ))y  that 
field  and  acquires  an  oblique  component  of  velocity,  while  a  cal- 
culation shows  that  a  rotation  such  as  is  demanded  by  the  observed 


facts  of  directive  wireless  telegraphy  might  be  furnished  by  the 
passage  of  the  waves  through  a  space  containing  free  electrons. 

This  affects  reception  of  the  waves  in  the  following  way  :  The 
accumulated  effect  of  the  simultaneous  oscillations  of  a  whole  cloud 
of  electrons  may  produce  an  effect  at  the  receiver  as  if  the  cloud 
itself  were  a  source.  The  plane  of  polarisation  of  this  secondarj- 
radiation  is  the  same  as  that  of  the  motion  of  the  electrons.  Hence 
in  this  country  a  cloud  of  such  electrons  will  arrive  at  a  receiving 
station  due  north  of  the  cloud  with  the  magnetic  field  dipping  from 
east  to  west,  and  these  dipping  magnetic  fields  will  cause  errors  of 
direction  and,  if  part  of  the  primary  wave  from  the  sending  station 
get  through  as  well,  the  minimum  will  be  ill  marked  ;  and  the  com- 
l>ined  effect  will  be  equivalent  to  reception  of  elliptically  polarised 
\v'aves.  It  ought  to  be  possible  to  test  these  conclusions  by  ob- 
servation . 

Further,  the  longer  the  wave  tLe  greater  the  directional  error 
should  be,  and  if  a  station  transmits  a  group  of  slightly  difl^ering 
wave-lengths  a  kind  of  spectrum  analysis  could  be  performed  by  a 
radio-goniometer.  The  information  gained  from  observations  made 
with  directive  aerials  must  be  combined  with  the  knowledge  furn- 
ished by  an  analysis  of  the  records  of  magnetic  variations  and 
magnetic  storms.  It  would  seem  that  the  diurnal  variations  of  the 
range  of  wireless  signals  miist  be  due  to  the  kind  of  ionisation  of 
gases  familiar  in  laboratory  work  with  X-rays  and  the  y-Ta.js  from 
radium.  It  is  suggested  that  this  diurnaUy-ionised  layer  below 
about  50  km.  is  ionised  by  the  y-rays  and  other  ultra-violet  rays  from 
the  sun  and  involves  the  splitting  of  electrons  from  molecules  to 
make  positive  ions,  and  at  the  gas  pressures  in  fairly  low-  levels, 

imany  of  the  electrons  will  combine  with  neutral  molecules  to  form 
negative  ions.  Both  positive  and  negative  ions  of  molecular  size 
give  rise  to  ionic  reflection,  to  the  arched  trajectory  of  the  Hertzian 
rays  and  incidentally  to  absorption.  Watson's  solution  of  the  daj-- 
light  propagation  problem  takes  account  at  least  partially  of  such 
a  layer  of  conducting  gas,  and  from  his  result  we  may  deduce  that  if 
the  ionisation  is  effective  do^vn  to  25  km.  the  conductivity  would 
not  be  a  quarter  as  great  as  that  of  sea  Avater  to  obtain  results 
such  as  those  summarised  in  the  Austin-Cohen  empirical  formula. 


Mr.    C.   J.    Jewell    on   Electric   Welding, 


The  powers  granted  under  the  Electricity  (Supi:(ly)  Act  1919  will,it  is 
hoped,  ensure  that  all  future  developments  Avill  be  considered  as 
part  of  a  general  scheme  and  that  the  elimination  of  non-standard 
frequencies  will  make  it  possible  for  stations  to  be  linked  up  profit- 
ably and  will  save  considerable  capital  expenditure  and  stand-by 
plant  by  ensuring  thatonly  the  most  economical  plant  is  kejit  on  load. 

The  question  of  coal  saving  has  been  closeb^  considered  just  recently 
and  whatever  may  be  done  in  the  generating  station  to  reduce  the 
coal  consumption  it  will  be  agreed  that  the  very  high  percentage  of 
dirt  present  in  small  coal  to-day  is  veiy  deplorable.  More  and  better 
coal  washing  plant  should  be  put  down  at  collieries  to  ensure  that 
the  consumer  gets  what  he  pays  for.  At  the  present  time,  though 
oil  has  many  advantages  as  a  fuel,  financial  considerations  jn-event 
it  being  a  serious  competitor  with  coal  in  stations  of  the  type  and 
magnitude  Ave  shall  have  to  consider  in  the  near  future.  It  is 
interesting  to  note  that  high  coal  prices  are  nicreasing  the  demand 
for  electricity  from  manufacturers  while  the  benefits  derivable  from 
tlie  use  of  this  form  of  energy  made  evident  during  the  war  are  also 
having  a  similar  effect.  As  the  cost  of  running  services  to  factories 
is  a  serious  item  of  capital  expenditure,  other  things  being  equal, 
it  will  be  to  the  advamage  of  the  consumer  to  build  liis  Avorks  as 
close  to  tlie  sui)])ly  authorities  main    routes  as  jwssible. 

Puoiii.K.Ais    OK    DoMKSTK     ISi'rrLY. 

'I'hc  (|Ucstion  raised  by  Mr.  Wordingham  as  to  the  rupply  j)ressure 
for  distributors  is  a  topic  Avorthy  of  careful  thought  if  the  use  of 
electricity  for  domestic  purposes  incrcases  in  proportion  to  the 
demand  for  lighting,  as  the  pi-esent  Ioav  tension  distributoi-s  Avill 
be  quite  inadequate  to  carrry  the  current  Avithout  excessive  losses, 
and  it  may.thereforc,  be  necessary  to  go  back  to  some  modified  form 
of  house-to-house  distribution  to  avoid  expense  of  running  heavy 
section  Ioav  tension  mains. 

As  regards  the  tramA\ays,  it  is  interesting  to  note  that  Avhilc  the 
ix^rcentago  of  costs  to  i-evenue  fell  from  025  to  GO-3  jx^r  cent, 
between  1908  and  1911,  it  inci-easod  to  Obr>  ])cr  cent,  in  1917.  and 
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to  82  per  cent,  in  1919.  Kevertheless,  the  tramAvays  remain  the 
cheapest  method  of  street  passenger-carrying  transport  and  it  is 
unfair  that  they  should  be  forced  to  maintain  the  surface  of  tie 
roadAvay.  The  railless  traction  system  has  possibilities  for  less 
densely  populated  routes.  For  transporting  goods  within  a  short 
range  the  battery  vehicle  has  a  great  future  and  if  more  accommoda- 
tion could  be  proAaded  by  electricity  supply  undertakings  for  charging 
purposes  a  very  rennmeratiAe  night  load  could  be  built  up  to  the 
benefit  of  the  industry  as  a  Avhole. 

Electric    Weldi>;g. 

During  the  past  10  years  electric  Avelding  has  dcAcloped  in  a 
remarkable  degree,  broadly  thei-e  being  thi-ee  processes  of  electric 
fusion  Avelding :—  (1)  The  carbon  arc,  (2)  The  metal  arc,  and  (3)  The 
(juasi-arc. 

The  diflerence  in  i)ractice  betAveen  an  arc  and  a  (juasi-arc  is  the 
factor  Avhich  has  jnoduced  the  developments  mentioned.  These' 
developments  may  best  be  visualised  by  comparing  the  Avork  of 
repairing  a  ship's  fractured  stem  or  stern  frame  and  the  building 
throughout  of  a  steel  sea-going  ship  by  electric  Avelding — the  former 
being  the  maximum  achievement  by  electric  arc  Avelding  up  to  1910, 
w  hilst  the  latter  Avas  achieved  by  electric  quasi-arc  Avelding  in  1920. 

The  differences  betAveen  an  are  and  a  quasi  or  partial  arc  may 
l)e  noted.  The  are  is  produced  l)et\veen  the  metal  rod — in  some 
instances  covered  Avith  a  flux  and  in  some  instances  bare — and  the 
Avork,  by  using  a  liigh  current  density  and  draAving  an  arc  to  obtain 
the  heat  required.  At  the  same  time  a  di-op  of  molten  metal  is 
added  from  the  steel  electrode,  and  sometimes  the  material  is 
hannnercd  to  close  up  the  spaces  ;  Avliilst  the  quasi-arc  is  produced 
betAveen  a  metal  rod  coated  A\ith  an  indestructiltle  ]H>rnianent  slag, 
which,  in  acting  as  a  non-condvictor,  alloAvs  the  electrode  to  be 
used  close  up  to  the  Avork.  thus  calling  for  a  loAver  current  density 
to  bring  about  the  requisite  fusion  of  the  metal.  The  eoA-ering 
w  hen  in  a  molten  state  prodvices  an  acid  slag.  Avhich  not  only  cleanses 
tlu^  metal  t>f  the  Aveld  fron\  all  o.xide.  but  acts  as  a  secondary  con- 
ductor of  electricity,  enabling  the  ojx>rator  to  maintain  a  continuous 
tloAV  of  molten  ruetal  into  the  Aveld.  The  Aveld  tlnis  produced 
recpiires   no   subsequent   hammering,    and    there^fore    ihe    Avork   is 
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contiiiuouK  and  much  more  speedy.  It  is  interesting  to  note  that, 
BO  far  as  is  at  present  known,  the  only  covering  substance  which 
produces  these  results  is  blue  asbestos. 

The  Rea^ok  for  PrccEEss. 
It  may  be  inquired  why  electric  welding,  after  virtually  standing 
still  for  a  matter  of  10  years,  should  suddenly  emerge  and  be  employed 
by  every  Naval  Dockyard  and  every  important  shipbuilder 
and  engineer  in  the  country.  This  is  probably  traceable  to 
the  improved  metallurgical  conditions  brought  about  by  using  the 
quasi-arc  instead  of  the  true  arc.  One  certain  reason  for  this  is 
the  ease  with  which  the  knowledge  of  applying  the  process  can  be 
acquired.  This  was  proved  during  the  war  l)y  many  hundreds  jaf 
operators — both  male  and  female— who  were  taught  in  the  various 
works  (notably  Messrs.  Ruston  &  Homsby,  Messrs.  Clayton  & 
Shuttleworth,  Messrs.  West's  Gas  Improvements  Company,  etc.) 
to  operate  the  quasi-arc  in  the  electric  welding  of  trench  warfare 
bombs.  Admiralty  mines,  &c.  The  severity  of  the  tests  imposed 
upon  these  articles  bears  evidence  of  the  perfection  of  welding. 
Hydraulic  pressure  at  1,250  lb.  per  square  inch  was  applied  upon 
the  cylindrical  bombs,  which  were  composed  of  |-inch  steel  plate 
J  inches  in  diameter,  with  a  longitudinal  weld  to  form  the  barrel, 
and  circumferential  welds  to  attach  the  pressed  ends.  When  it  is 
taken  into  consideration  that  upwards  of  half  a  million  of  these 
trench  warfare  bombs,  and  practically  the  whole  of  the  mines  used 
in  the  North  Sea,  were  welded  by  the  electric  quasi-arc,  it  wiU 
enable  one  to  estimate  the  enormous  service  rendered  to  this  country 
by  the  use  of  this  improved  process. 

CVKRENT     CONSI^MPTION. 

The  perfect  fusion   of  the  blue  asbestos  slag-covered  electrode 
calls  for  a  pressure  of  at  least  SO  volts,  and  although  the  voltage 


l)etween  the  electrode  and  the  work,  if  measured  with  an  ordinary 
voltmeter  will  be  found  to  average  about  35  volts,  it  is,  nevertheless, 
important  to  rememl>er  that  the  voltmeter  gives  no  indication 
of  the  maximum  and  minimum  voltage  during  an  interval  of  time, 
t<ay  a  fraction  of  a  second.  But  an  oscillograph  record  of  the 
drop  in  volts  across  a  quasi-arc  will  indicate  peaks  rising  to  90  volts. 
With  the  object  of  attaining  the  pressure  required  for  these  high 
jieaks  an  exhaustive  investigation  was  undertaken  with  a  view  to 
the  discovery  of  some  means  whereby  a  lower  terminal  voltage 
might  be  adopted  as  a  standard^  under  conditions  which  would 
nevertheless  instantaneously  pro\'ide  the  increased  pressure 
required  from  time  to  time  in  the  course  of  making  a  weld  There 
has  now  been  designed  a  special  rc-actance  coil  which  fulfils  the 
necessary  conditions  when  used  on  a  direct-current  supply  of  60 
volts  having  a  straight-line  voltage  characteristic. 

It  is  found  that  as  the  resistance  of  the  quasi-arc  increaaes  before 
the  arc  is  actually  broken,  there  is  an  available  presjmre  of  over 
100  volts,  although  the  pressure  of  the  line  is  only  60  volts,  ^\'hen, 
therefore,  this  special  reactance  coil  is  used  in  series  with  each 
welding  circuit,  a  pressure  of  60  volts  (direct  current)  will  give 
results  in  every  way  equal  to  those  obtained  with  10f>-110  volts 
without  this  reactance,  with  a  corresponding  economy  in  electrical 
energy. 

The  sizes  of  electrode  mostly  used  in  engineering  works  range 
between  No.  10  S.W.G.  and  No.  6  S.W.G.,  and  the  usual  corrent 
consumption  on  these  and  the  intervening  sizes  would  range  from 
60  to  120  amps.  Assuming  an  average  consumption  of  90 
amperes  at  60  volts,  this  would  call  for  5-4  kw.  per  welder  where  a 
number  of  welders  were  employed  ;  but  in  smaller  installations 
where  only  one  welder  was  employed,  10  kw.  should  be  provided, 
or  for  three  welders,  20  kw. 
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The   Critics' Ni^ht   Out- 


Judging  by  the  opinions  that  have  been  expressed,  both  verbally 
and  in  print,  there  was  wide  spiead  opposition  to  the  Council  of  the 
Institution  of  Electrical  Engineers"  pioposal  to  raise  the  subscrip- 
tions of  the  various  classes  of  members,  as  from  the  beginning  of 
next  year.  Soon  after  the  opening  of  the  meeting  held  on  Thursday, 
December  2nd,  to  decide  this  momentous  question,  it  became 
evident,  however,  that  the  opposition  was  more  vocal  than  numerous. 
and  that  the  large  majority  of  the  members  realised  that  it  was  no 
good  kicking  against  the  inevitable.  It  was  for  tliis  reason  no  doubt 
that  the  meetirg  Avas  rot  overcrowded,  and  that  most  of  tlio.'c 
present  came  to  see  the  fun,  and  to  do  rothirg  more  active  than 
vote  in  favour  of  the  Council's  proposals  lather  than  to  criticise  or 
to  put  up  any  really  vital  opposition. 

The  Peesident  ok  the  Need  for  the  Ikceea&es. 

The  President  (Mr.  Llewelyn  Atkinson)  opened  the  proceed- 
ings by  giving  reasons  why  an  increase  in  the  present  subscriptions 
was  necessary.  He  had  an  easy  brief  ;  and  a  good  case.  So  good. 
in  fact,  that  it  seems  a  pity  it  was  not  more  widely  circulated  before- 
hand. To  follow  this  proccduie  would  have  neutralised  all  real 
opposition,  and^aved  the  time  of  the  meeting. 

His  argument  may  be  briefly  summarised  as  folloAvs  :  Tn  spite  of 
general  rise  of  prices,  economy  in  administering  the  affairs  of  the 
Institution  had  actually  been  possible,  owing  to  the  income  received 
for  their  own  building  from  the  Government  exceeding  the  rent  of  tlic 
Albemarle-street  premises,  and  because  paper,  being  practicallv  un- 
procurable, it  was  not  possible  to  issue  the  ■Journal  "  duringthc  war 
Since  the  war,  on  the  other  hand,  expenditure  had  risen  enormouslv. 
till,  Mith  8,400  members,  it  was  now  74-5  shillings  per  member,  as 
against  41-6  shillings  per  member  in  1912,  with  a  membei-ship  of 
6,600.  Next  year  the  cost  Avould  rise  to  75-5  shillings  per  member, 
assuming  the  membership  remained  the  same  as  it  Avas  noAv,  and 
there  would,  therefore,  be  a  deficit  of  £5,425,  unless  subscriptions 
were  raised.  The  proposed  increases  would  just  meet  that  deficit. 
This  budget  took  into  account  no  "  increased  activities."  The 
policy  followed  had  been  to  raise  the  subscriptions  of  most  of  those 
classes  who  could  bear  it  most.  Thus  students  and  graduates"  con- 
tributions had  hardly  been  touched.     This  is  very  wise. 


An  Analysis  of  the  Opposition. 

]\Ir.  Atkinson*  then  turned  to  the  actual  and  presumed  opposition 
M  hieli  would  be  raised  to  the  proposals.  It  had  been  contended,  he 
said,  that  the  Institutioi.  was  of  more  use  to  London  than  to  country 
members,  and  that,  therefoi-e,  some  difleientiation  should  be  made 
between  the  two  classes  as  regards  subscription.  Facts  and  figures 
hoA\  ever,  showed  the  opposite  to  be  the  case.  The  building  had  beer 
called  a  white  elephant  But  the  Institution  nuist  live  somewhere 
and  must  meet  somewhere.  To  hire  other  administrative  cttices 
and  premises  for  all  the  necessary  meetings  would  save  about 
£1,800  a  year,  but  then  the  Institution  would  have  no  he  n;e  of  its 
own.  (We  rather  expected  someone  to  suggest  that  the  ■"  Civils  "' 
should  continue  their  hospitality,  but  this  was  the  one  point  on  which 
some  ditVidence  was  shown.)  The  large  increase  in  the  cost  of  the 
building  was  due  to  the  enormous  rise  in  the  rates. 

The  ■' club "'  idea  received  short  shrift.  Theoretically  it  is 
attractive  to  everyone.  Practically  it  would  mean  a  lai-ge  increase 
in  income  tax.  apart  from  other  obvious  dif^culties.  The  detinite- 
ness  (or  is  it  definitiveness  ?)  with  \\hicli  tlie  President  made  this 
annoinicement  evidently  impi-essed  the  meeting  ;  and.  in  spite  of  its 
fitful  appearance  during  the  discussion,  one  felt  that  the  club  idea 
A\as  dead,  at  any  rate  as  an  appanage  of  the  Institution.  "Tis  a 
])ity,  but  "tis  so. 

The  Reouess  of  Gxiev.vnces. 

riie  case  of  the  "■  scattered  "  member  and  his  subscription,  con- 
tinued the  President,  would  receive  close  considei-aticn.  Indeed. 
tiio  Council  wished  it  to  Ih^  known  that  they  were  sympathetic 
to  members"  troubles  and  desires,  and.  with  all  due  thanks  to  the 
technical  Pi-ess  for  the  way  in  which  they  had  opened  their  columns 
to  a  discussion  of  the  subscription  and  other  questions,  members 
would  i-eally  do  well  to  deal  direct  with  the  Governing  Body.  This 
is  a  statement  of  a  moi-e  liberal  ]iolicy  which  we  feel  sure  is  "not 
realised  b;*  most  members,  and  might  well  i-eceive  wider  publicity. 

The  President  coni^ludedby  making  some  i-emarks  on  the  proxy 
question,  which  were  hardly  needed,  though  we  might  lightly  criti- 
cise the  lack  of  clarity  in  the  arrangen'.ents  made  for  carrying  out 
this  side  of  the  election,  and  ascribe  a»  hat  Avas  reallv  little  more  than 
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a  misunderetanding  to  that  cause.  He  hoped  the  discu.ssibn  would 
be  confined  to  the  point  at  issue — a  hope  that  was  not  fulfilled — and 
summarised  his  case  in  the  following  questions  :  Is  the  Institution 
of  Electrical  Engineers  to  continue  its  great  work  ?  Is  the  expense 
of  doing  this  work  reasonable  ?  Is  the  method  of  meeting  the 
expense  reasonable  ?     Is  there  any  alternative  method  ? 

Mr.  W.  B.  EssoN,  one  of  the  elder  brethren  of  the  Institution, 
seconded  the  resolution  proposed  by  the  President.  He,  to  a  certain 
extent,  covered  the  ground  again  and,  as  not  his  best  friend  would 
call  him  an  attractive  speaker,  we  were  not  surprised  to  find  the 
meeting  becoming  impatient  before  he  had  finished.  He,  however, 
made  one  important  point.  The  increased  rate  of  progress  means 
more  expense.  A  variant  of  the  old  saw  that  you  can't  make  an 
omelette  without  breaking  eggs,  which  some  of  the  later  speakers 
might  have  taken  to  heart. 

The  Opposition  at  Work. 

The  debate  now  being  open  we  were  not  surprised  to  find  that 
"  official  opposer  "  to  all  resolutions,  Mr.  F.  W.  Purse,  on  his  feet. 
He  wanted  to  refer  the  whole  matter  back,  and  have  done  with  it. 
But  as  the  President  would  not  see  eye  to  eye  with  him  in  this  pro- 
cedure he  momentarily  subsided. 

Mr.  E.  L.  Joseph  next  took  the  floor.  He  is  both  a  tearful  and  a 
constructive  critic.  The  increases,  he  said,  were  a  burden  on  the 
brains  of  the  Institution.  This,  it  appeared,  meant  that  there  were 
certain  membei-s,  belonging  to  the  teaching  profession,  who  really 
could  not  afford  to  pay  more.  Mr.  Joseph's  remedy  for  present  dis- 
content was,  therefore,  to  abandon  the  Annual  Dinner,  the  Conver- 
sazione, turn  the  library  into  a  sort  of  Mudie's  by  lending  out  the 
books  to  all  and  sundry  at  a  small  fee,  hire  the  Institution  haU  to 
other  bodies  (such  as  E.T.U.,  presumably)  for  meetings,  and  publish 
the  "  Journal  "  in  the  technical  Papers,  and  so  get  both  them  and  the 
Institution  fresh  advertisements,  or  alternatively,  get  advertisements 
for  the  "  Journal."  Constructive  criticism  is,  however,  not  Avithout 
its  destructive  side,  and  supposing  Mr.  Joseph  had  his  way  we  might 
\vell  ask  cui  bono. 

Mr.  Purse's  Main  Attack. 

Mr.  F.  W.  Purse  then  returned  to  the  charge.  Like  a  good 
general  he  despatched  his  skirmishers  in  advance.  What  did  the 
Council  mean  by  sending  out  stamped  addressed  envelopes  with  the 
proxy  papers  (Perhaps  they  were  afraid  members  would  return  them 
without  any  stamps  on).  There  was  nothing  to  show  that  the 
proxy  papers  should  be  sent  in  48  hours  beforehand  (Mr.  Purse  had 
evidently  not  read  the  notice  convening  the  meeting).  The  support 
given  by  the  territorial  centres  had  been  much  exaggerated,  and, 
finally,  the  information  given  by  the  President  that  evening  should 
have  been  in  the  hands  of  the  members  sooner.  (Mr.  Purse  has  a 
just  grumble  here,  as  the  statement  took  a  good  deal  of  wind  out  of 
his  sails.) 

Launching  his  main  attack,  Mr.  Purse  thought  the  increases 
proposed  by  the  Council  would  bring  in  nearer  £7,000  than  £5,125 
needed,  if  the  membership  remained  the  same.  Members  who  had 
compounded  escaped  scot  free,  and  a  much  fairer  way  would  be  to 
make  everyone  pay  12s.  fid.  a  year  more  without  fear  or  favour. 

Among  other  things,  he  had  a  tilt  at  the  "  Journal,"  and  before 
sitting  down  was  unwise  enough  to  threaten  all  sorts  of  pains  and 
j)enaltie8  if  the  suggestions  of  his  little  Cave  of  AduUam  (how  small 
it  was  appeared  later  on)  were  not  accepv^d  by  the  meeting.  The 
resentment  at  this  attitude  became  evident  before  the  meeting  closed. 

Some  Supporters  and  Some  Critics. 

Mr.  A.  H.  Dykes  and  Mr.  J.  E.  Kingsbury  supported  the  Council's 
propoHals.  The  latter,  in  a  happy  speech,  pleaded  for  luianimity. 
It  was  the  good  of  the  Institution,  not  of  individual  members,  that  was 
at  stake.  Increased  activities  must  require  more  money.  It  was  a 
pity  that  liis  plea  fell  on  deaf  eai-s. 

Mr.  L.  WoLK  also  had  a  go  at  the  ''  Journal,'"  and  advocated  the 
club  idea.  He  had  to  mak(>  a  lun-ried  retraction  when  the  President 
]>ointed  out  that  this  would  involve  an  increa.se  o'  £9,000  in  income 
tax.     !"■''» 

Mr.  W.  R.  Cooper  suggested  a  time  limit  to  the  increases,  and 
tlmf  ihe  new  subsrripfions  should  come  up  for  review  on  December 
.'(Ist,  1922.  This  compromise  was  evidently  acceptable  to  the 
meeting,  and  had  the  distinction  of  being  added  to  the  original 
icsolution  as  a  proviso. 

Sir  Charles  Rkioht.  Mr.  Adam.s.  Mu.  BoTm\  kli,  an<l  Mr.  .lo(  kei. 
ol)jected  (,o  the  "  Journal  '  in  one  form  or  another  and  t,o  the  Con- 
vei-sa7,ione,  b\it  Mr.  Adams  thought  some  addition  to  the  social  side 
desirable,  so  that  consistency  is  not  his  strong  point. 

.After  this,  saturation  set  in.  and  the  ]no{eedings  became  rather 
juuddled,  but  from  the  welter  "emerged"  a  second  pri>i>osal  that 
th<"  whole  ijuitter  shoulil  be  n>feri-etl  back,  and  a  seconder  for  Mr. 


Cooper's    amendment.      These    critics    were,    however,    implicitly 
unanimous  in  one  thing,  and  that  is  that  some  increase  is  a  necessity. 

The  Hon.  Treasurer  Replies  to  the  Critics. 

The  Hon.  Treasurer  (Sir  James  Devonshire,  K.B.E.)  gave  the 
critics  short,  shrift.  In  his  opinion  there  was  very  little  difference 
between  the  Council's  proposals  and  Mr.  Purses.  He  accepted  Mr. 
Cooper's  suggestion  as  a  proviso  to  the  resolution. 

Mr.  Purse  thereupon  moved  that  there  should  be  a  flat  rate 
increase  of  lOs.  6d.  to  all  subscriptions,  and  that  the  remaining  sum 
necessary  to  cover  the  deficit  should  be  obtained  from  the  com- 
pounded members  and  by  reductions  in  expenditure. 

The  President  pointed  out  that  the  "compounded  "  members 
could  not  be  interfered  with,  and  that  Mr.  Purse's  suggestion  would 
throw  a  heavy  burden  on  the  younger  members  of  the  Institu^^ion. 
(A  curious  policy  surely  for  so  democratic  a  reformer  !) 

Before  putting  the  resolution  to  the  meeting,  the  President  also 
said  that  the  dinner  was  an  act  of  hospitality  due  from  such  a  body 
as  the  Institution,  but  as  regards  that  and  the  Conversazione  the 
decision  Avhether  they  should  continue  remained  A\-ith  the  majority 
of  members      More  democracy  ! 

Mr.  Purse's  resolution  was  then  put  to  the  meeting,  and  found 
nine  supporters.  Then  that  comic  relief  which  had  not  been  en- 
tirely absent  throughout  the  proceedings  reasserted  itself  in  ful 
vigour.  Mr.  Purse  demanded  a  poll,  received  the  very  small  neces- 
sary support  for  this  action  ;  in  spite  of  cajoleries  from  the  chair 
and  protests  from  the  meeting  persisted  in  his  obduracy  ;  scruti- 
neers were  appointed  ;  the  provision  of  refreshment  for  all  and 
sundry  suggested  ;  the  futility  of  the  opposition  pointed  out,  and 
then  Mr.  Purse's  spirit  failed  him — he  withdrew  his  demand  for  a  poll. 
The  resolution  was  carried  with  three  dissentients,  and  Ave  all  went 
home,  after  nearly  three  hours"  talk. 

Quite  an  amusing,  if  rather  a  lengthy,  entertainment  ! 


Th^  Influence    ol    Traffic    on    Auto- 
matic   Exchange    Design.* 

By  G.  F.  O'DELt. 

Traffic  conditions  have  an  important  influence  on  the  operation 
of  automatic  exchanges.  In  none  but  the  smallest  system  is  it 
possible  for  the  exchange  to  enable  all  subscribers  to  engage  in 
conversations  simultaneously ;  there  are  not  enough  connecting 
circuits  and  the  cost  would  be  prohibitive.  In  fact,  only  a  certain 
proportion  of  subscribers  desire  to  speak  at  the  same  time,  and  it 
is  this  percentage  that  should  determine  the  number  of  connecting 
circuits.  As  is  well  kno^vn,  the  percentage  varies  greatly,  not 
only  in  diftei-ent  areas  but  at  different  times  of  the  day.  Traffic 
generally  reaches  a  maximum  in  the  morning. 

In  considering  the  influence  of  traffic  on  automatic  exchajiges 
the  author  quotes,  as  an  example,  an  exchange  built  by  the  Auto- 
matic Telephone  Manufacturing  Company,  Ltd.  Each  unit,  with 
its  group  of  selectors  must  be  self-sufficing,  and  the  first  problem 
is  to  distribute  the  total  traffic  amongst  the  various  groups.  Next 
we  have  to  determine  how  many  switches  are  needed  to  cany  the 
assigned  traffic.  A  further  problem  is  the  determination  of  the 
number  of  second  selectors  required  ;  having  decided  the  number 
of  switches,  we  must  arrange  them  so  as  to  allow  for  grOAvth. 
Finally,  we  must  arrange  that  calls  shall  be  as  easy  to  trace  through 
as  possible. 

The  problem  can  be  treated  by  appl^-ing  the  theory  of  proba- 
bilities, but  consistent  results  can  only  be  reached  by  taking  into 
consideration  not  one,  but  a  large  number  of  busy  hours.  As  the 
effect  of  restric  tion  of  the  number  of  switches  is  to  cause  some  calls 
to  be  lost  it  is  important  to  set  a  limit  to  this  number.  Thus  a 
grade  of  service  of  1  in  1,000  means  that  1  call  in  1,000  may  be  lost 
during  the  busy  hour.  Attempts  have  l>ecn  made  by  various 
investigators  to  treat  the  problem  empirically,  one  of  the  best 
known  de>iccs  being  Erlangs  formula.  Two  ciu-ves  were 
exhibited  showing  the  proportion  of  time  during  which  0,  1,  2 
switches  arc  engaged  for  Erlangs  theory  and  a  modification. 
.\ctual  records  showed  that  the  laiter  approached  practical  con- 
ditions the  more  closely.  As  illustrating  the  closeness  between 
calculated  and  actual  conditions  some  experiments  were  mentioned 
in  whi'h  the  theoretical  loss  was  25  j)er  l.OlX)  and  the  actual  loss 
(Krlang)  25-5  per  1,000  and  (Siemens)  22-5  i)er  1,000.  With  full 
availability  the  loss  would  have  been  only  10  ]>er  1,000;  if  inter- 
connecting were  not  made  use  of.  40  per  l.lXHX 

It  may  be  concluded  that  for  tlie  "  full  availability '"  c««e 
Erlangs  theory  will  serve  to  determirie  the  number  of  switches 
required  to  cam*  a  given  trafiic. 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Post  Office 
Klectrical  Engineers. 
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The  Effect  of  Shunted  Resistance,  or  Plug  Leakage, 
on  the  Sparking  Performance  of  Jan  Electrical 

Ignition    System,* 


By   G.  E.   BAIRSl 

The  work  described  in  the  following  Paj^er  was  carried  out  at  the 
Koj-al  Aircraft  Establishment,  Farnborough,  during  the  years  1917- 
1918.  A  series  of  tests  was  made  to  determine  the  effect  of  shunted 
resistance  on  the  spark  voltage  of  most  of  the  leading  types  of  elec- 
trical ignition  systems.  One  of  the  most  .serious  limitations  imposed 
on  an  electric  ignition  sj^stem  by  the  engine,  is  that  after  a  sparking 
plug  has  run  for  some  time  it  becomes  a  fairly  good  electrical  con- 
ductor, due  principally  to  the  deposition  of  carbonised  oil  on  the 
surface  of  the  insulation  and  infiltration  into  the  body  of  the  in- 
sulation if  of  mica,  and  to  burning-in  of  the  glaze  of  porcelain  in- 
sulation. A  resistance  of  one  megohm  in  parallel  mth  a  spark  plug 
causes  a  falling  off  of  the  spark  voltage  of  the  magneto,  and  a  resist- 
ance of  200,000  ohms — a  marked  fall  in  voltage,  j  These  results  were 
obtained  on  magnetos  of  the  rotating  armature  and  sleeve  inductor 
types.  A  more  extended  investigation  on  the  sparking  performanrc 
of  electrical  ignition  systems  in  general  is  now  given.     "  [.q 

Apparattts  and  Methods. 

it  is  necessary  to  make  a  sharp  distinction^between 
'■  regular  sparking  voltage  "  and  the  voltage  which  only 
occasionally  will  give  a  spark  (the  "  maximum  sparking 
voltage").  In  comparing  two  magnetos  for  spark  vol- 
tages, it  is  the  former  quantity  that  matters. 

A   cylinder  fitted  Avith  a  spark  plug '  and   pressure 

I4P0O 


12,000 


O,    I>.S«..    D.Entf. 

ca.ser  of  the  battery  and  coil  sets,  which  were  driven  at  a  cam-shaft 
speed  of  900  revs,  per  min. 

The  author,  in  the  original  Paper,  then  proc-eeds  to  give  detailed 
results  for  a  series  of  nine  different  types  of  magnetos,  including 
rotating-armature,  sleeve  inductor,  and  polar  inductor  tj-pes,  and 
two  coil  and  battery  sets.  Diagrams  connecting  air-pressure  and 
resistance  of  leak  are  given  for  each.  Fig.  2  gives  the  assembled 
data  for  the  series  of  tests. 

.Summary  of  Re.sclt.s. 

We  may  compare  the  various  systems  in  either  of  two  ways  : 
(1)  the  actual  air  pressure  for  .some  particular  value  of  the  resiirtance 
shunting  the  spark  plug'  (2)  the  ratio  of  the  air  pressure  with  some 
particular  leak,   to  the  air  pressure  with  no  Icakajro. 
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Air  pressure— lbs.  per  sq.in.(cLbsolute) 

Fig.  1. — ^Relation  between  Spark  Voltage  of  Spabk  Plug 
JSBD  IN  THE  Tests  and  Corresponding  Air  Pressure  for 
Regular  Sparking. 

gauge  was  connected  to  a  source  of  compresscti  air,  kept  at  constant 
pressure  by  means  of  a  suitable  stop-valve  on  the  intake.  The  spark- 
ing plug  was  a  K.L.G.,  C.B.  type,  having  two  crossed  circular  bars  as 
spark  points.  The  spark  gap  was  kept  constant  at  0-015  in.  The 
air  pressure  was  adjusted  until  the  plug  just  ceased  to  miss  sparking, 
the  spark  being  vicAved  through  a  small  window.  In  some  cases 
maximum  voltage  and  corresponding  air  pressure  were  also  taken. 
The  peak  voltage  across  the  plug  was  measured  by  a  thermionic 
valve  and  a  series  electrostatic  voltmeter  in  parallel  with  a  highly 
insulated  condenser.  The  variable  leak  consisted  of  a  water  resist- 
ance in  the  form  of  a  U-tube,  \vith  adjustable  electrodes. 

The  relation  between  the  spark  voltage  and  air  pressure  is  not 
quite  the  same  for  all  types  of  ignition  systems,  and  the  magnitude 
of  the  leak  also  affects  the  relationship.  Fig.  1,  a  mean  for  various 
systems  and  leaks,  gives  a  typical  relation. 

Comparative  Tests  on  Various  Ignition  Systems. 
All  the  experimental  results  given  in  this  section  were  taken  at 
a  constant  magneto  shaft  speed  of  1,800  revs,  per  min.,  except  in  the 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  En- 
ineers. 
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-Relation  between  Drop  of  Air  Pressure   and  Leakaqk 
FOR  Various  Ignition  Systems. 


Table  I.  gives  a  comparison  made  by  method  No.  1,  the  mag- 
netos being  arranged  in  their  oi-der  of  merit  for  a  shunt  resistance  of 
500,000  ohms. 

Table  1. 


Masnieto. 


9 
10 
11 


Type  of  Magneto. 


lAir  pressure  (with 
.  500,000  ohms  in 
'parallel  with  plug) 


Rotating  armature    

Rotating  armature    

Rotating  armature  (movable  pole-shoes) 
Rotating  armature  (movable  pole-shoes) 
Rotating     armature     (light     type     with 
jump  spark  distributor) 

Polar  inductor    

Slee  vc  indue  tor 

Rotating  armature  (Ught  type)   

Polar  inductor   

Coil  and  battery    

Coil  and  battery    


lb. 
92 
87 
77 

74 


70  5 
70  and  81 
62 

46 
41 
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Fig.  2  shows  the  i-esults  for  the  various  magnetos  compared  on 
the  basis  of  the  ratio  of  air  pressure  wth  leakage,  to  the  air  pressure 
with  no  leak,  the  ordinates  giving  this  ratio  and  the  abscissae  the 
leakance,  or  the  reciprocal  of  the  shunted  resistance.  Some  of  the 
curves  cross  one  another.  One  striking  feature  is  the  verj^  indifferent 
l^erforraance  of  the  battery  and  coil  ignition  systems. 

It  will  be  seen  that  the  magnetos  group  themselves  in  their  main 
types  of  designs  and  in  the  following  order  :  Rotating  armature, 
sleeve  inductor,  polar  inductor,  and  coil  and  battery.  Machines 
with  the  movable  pole -shoes  are  better  than  the  others,  while  the 
heavy  types  of  ordinary  lotating-armature  machines  are  slightly 
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Fig.  3. — Effect  of  Speed. 
Leak  =  100 ,000  ohms. 

better  than  the  lighter  types.  The  performance  of  the  polar  in- 
ductor machine  is  only  roughly  50  jjer  cent,  of  that  of  the  rotating- 
arniature  type,  while  coil  and  battery  sets  show  up  badly. 

Alteration  of  Magneto  Electrical  Constants. 

Effect  of  Alteration  of  Speed  of  Magneto. — A  series  of  tests  were 
taken  on  a  No.  1  magneto  at  various  speeds  for  both  no  leak  and  for 
a  leak  of  100,000  ohms.  Tests  were  made  for  the  plug  just  sparking 
and  also  for  perfectly  regular  sparking.  The  curves,  which  are 
shown  in  Fig.  3,  are  very  similar. 

A  similar  set  of  results  was  obtained  from  a  No.  9  magneto  with 
500,000  ohms  in  parallel  with  the  plug.  In  this  case  the  pressure 
ratio  rose  from  49  -par  cent,  at  low  speeds,  to  a  maximum  of  60  jier 
cent.,  and  then  fell  away  again  at  top  speeds  to  about  50  per  cent. 

I'lffeci  of  Alteration  of  Primary  Capacit'r-  -The  effects  Avill  vary 
greatly  with  the  electrical  constants  of  the  various  machines,  and  a 
series  of  observations  were  taken  in  which  one  of  these  factors  was 
varied  over  a  fairly  wide  range  and  all  the  others  were  kept  constant, 
the  magneto  speed  being  1,800  revs,  per  min.  throughout. 

'i'o  show  how  the  spark  voltage  of  a  No.  9  magneto  varies  Avith 
the  prinuiry  capacity,  the  author  gave  a  series  of  curves  for  various 
leaks.  The  no-leak  curve,  except  for  a  tendency  to  form  a  huinp 
near  0-2  mfd.,  gradually  falls  as  the  capacity  increases.  This  result 
is  similar  to  that  shown  by  an  induction  coil.  In  the  case  of  the 
500,000-ohm  Ic^ak,  the  fall  of  voltage  is  not  at  ail  as  great  and  a 
defijiite  hump  sliows  itself  at  0-21  mfd.  With  $he  200.000-ohm 
leak,  the  i-urve  becomes  jH-actically  flat  except  for  a  slight  lumip  at 
the  l)Oginning.  In  the  two  lower  curves,  the  initial  hump  also 
ai)iK<ars  and  each  curve  consists  of  a  gentle  ri.se  at  tlie  beginning, 
next  a  ilat  portion,  and  then  the  curve  tends  to  fall  again. 

It  is  of  interest  to  see  whether  the  condenser  actuallv  fitted  to  the 
magneto  gives  the  l)est  i)ossible  results.  Its  value  "is  009(5  jufd. 
The  no-leak  curve  shows  thai  a  slightly  l>eft<>r  performance  is  ob- 
tained with  snuiUer  capacities,  but  sucli  smaller  cai)acities  are  not 
jiermissible,  as  sparking  ocemred  a(  Ihe  contact -l)reaker  ])oints.  The 
100,000-ohm  curve  siiows  that  with  0-2  mfd.  an  improvement  of 
■about  7  per  cent,  can  Ik^  effected.     With  flu>  otluM-  curves  the  in- 


crease is  not  so  apparent,  but  the  whole  tendency  is  for  the  best 
value  of  the  capacity  to  be  rather  higher  A\ith  a  leak  on  the  system, 
than  it  is  for  no  leakage. 

Effect  of  Alteration  of  Secondary  Capacity. — Some  tests  were  made 
on  a  No.  9  magneto  A^dth  various  capacities  shvmted  across  the  plug. 
The  condensers  were  air-plate  condensers  of  negligible  power  factor. 
All  the  curves  were  gradually  drooping  ones.  The  percentage  drop 
in  voltage  with  a  corustant  leak  is  practically  indejoendent  of  the 
value  of  the  shunted  capacity. 

Effect  of  Alteration  of  Secondary  Inductance. — In  order  to  test  the 
effect  of  altering  the  secondary-  inductance,  a  No.  9  magneto  was  used 
and  the  current  from  this  was  fed  to  the  spark  plug  via  one  or  more 
secondai-y  windings  of  some  other  magnetos  of  the  same  time. 
With  no  leak  there  was  only  a  slight  fall  in  the  voltage,  but  as  the 
leakage  increased  the  drop  became  more  marked.  With  the  leak 
of  0-1  megohm  the  voltage  became  practically  inversely  proportional 
to  the  inductance. 

Effect  of  Alteration  of  Primary  ■  Resistance. — Inserting  various 
amounts  of  resistance  in  series  mth  the  primary  wnding  gives 
results  showing  that  Avithin  moderate  Umits,  say,  0  to  2  ohms,  the 
primary  resistance  has  little  influence  on  the  spark  voltage.  Bej-ond 
2  ohms  the  effect  is  much  more  marked,  as  the  resistance  then 
becomes  comparable  Avith  the  reactance  of  the  A\-inding. 

Theoretical  Discussion. 

The  mathematical  discussion  of  the  secondary  potential  of  an 
induction  coil  or  magneto  coil  winding  has  been  extensively  developed 
by  Oberbeck,*  Rayleigh,t  Dibberne,J  and  Taylor-Jones,§  but  the 
case  of  a  resistance  in  parallel  with  the  spark  gap  does  not  seem  to 
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FU!.     4. — RKf/VTION     BETWEKX     RaTE    OF    RiSK     OF     I'OTENTIAL     AND 
I'ERCENTAtJE   DroI'   IN   AlR   PRESSURE  WITH  A   LEAK    OF    1    MeOOH.M.    FOR 

Varu)is  Tvi'ks  of  Icnition  Systems. 

have  been  treated.  It  is  a  complex  problem  so  involved  as  to  be  of 
very  little  u;.e  for  the  purpose  of  calculation.  A  very  simple  calcu- 
lation will,  however,  give  some  idea  of  the  order  of  magnitude  of  the 
effect  of  shunt  leakage.  IxH  P  ho  the  resistance  in  parallel  M"ith  the 
spark,  then  during  the  wiiole  time  thai  the  potential  is  rising,  current 
is  leaking  via  the  leak  and  the  total  energy  so  wasted  i,«i  eqiial  to 
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*  Obcrbcck.  "  Wiodoiunim's  Annalon."  1897.  Vol.  LXII..  p.  109. 

t  Ra.vlei>.'li.  "  Fhil.  Mag..  "  1901.  Vol.  IT.,  p.  58i. 

t  Dibbome.  "  Annalou  dor  I'hvsik. "  191;}.  Vol.  XL.,  p.  938. 

!)  Tavlor-Jones,  "Phil.  Mag..'"'  1909,  Vol.  XVIL.  p.  28;  1911,  Vol. 
XXII.,  p.  70«:  1914.  Vol.  XXVIL,  p.  565;  1915,  Vol.  XXIX.,  p.  1; 
and  1918,  Vol.  XXXVl..  p.  145. 
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Now  /o  iw  found  from  rotary  spark-gap  tests  is  a  quantity  of  the 
order  of  10"*  seconds.  Assuming,  therefore,  a  spark  potential  of 
10,000  volts  and  a  shunt  resistance  of  100,000  ohms,  the  total  energj' 
wasted  is  equal  to  005  joule.  Now  the  whole  energy  in  the  spark 
discharge  of  even  a  verj*  powerful  magneto  seldom  fexceeds  0-1  joule, 
hence  a  leak  of  the  -above  magnitude  would  produce  such  a  drain 
on  the  limited  amoimt  of  energy  available  that  the  potential  would 
never  roach  10,000  volts.  Hence  the  rate  of  rise  of  the  secondary 
potential  is  of  extreme  importance  when  considering  the  efficiency 
of  an  ignition  system  as  afjected  by  plug  leakage.  The  greater  the 
i-iiU'  of  rise  of  potential  the  larger  is  tlie  leakage  the  system  will  stand 
before  raissfiring. 

It  is  therefore  of  interest  to  see  how  the  effect  of  a  small  leak  on  the 
voltage  is  related  to  the  rate  of  rise  of  potential  of  the  various  ignition 
systems  under  consideration  {.hc^'  V\<ih.  4  and  5).     The  gap  was  set 


Jn  the  final  section  of  the  Paper  the  author  in<!icatea  how  some  of 
the  resultH  arrived  at  may  be  applied  in  the  design  of  an  ignition 
system.  The  total  E.M.F.  of  a  machine  may  Ije  written  Ej  —  E^-~Et, 
where  A',,  is  due  to  the  break  of  the  pnmar\'  current,  and  E^  to  the 
secondary  rotational  E..M.F.  It  is  shown  that  :  A',  Ls  directly 
proj)ortional  to  the  coupling,  is  inversely  pn^jjKirtional  to  the  number 
of  secondarj'  turns,  and  is  independent  of  the  number  of  primarj- 
turns.  In  coil  and  batter}'  systems  it  is  likewise  imp^niant  that  S^ 
should  l>e  as  small  as  f)Ossible — a  result  in  direct  opposition  to  that 
apnlj'ing  when  there  is  no  leak  on  the  system.  The  effect  of  altering 
N  thus  deserves  fuller  investigation. 

In  an  appendix  to  the  original  Paper  some  test«i  of  the  surface 
dielectric  resistance  of  leaky  plugs  that  have  Ijeen  in  ase  on  an  engine 
are  summarLsed.  These  compri.sc  ''  Megger,"  and  hot  high-voltage 
tests.     The  insulation  resistance  obtained  bv  the  former  tests  is  in 
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Fig.  5. — Effect  of  Leakage  ox  Secoxdary  E.M.F.  of  Rot.\tiox.     Speed=l,800  revs,  jxr  min. 


for  a  pi-essure  of  12,000  volts,  and  the  reciprocal  of  this  lag  therefore 
gives  a  measure  of  the  mean  rate  of  rise  of  potential  from  zero  time 
up  to  this  voltage.  The  general  nature  of  the  results  is  quite  clear. 
The  shorter  the  time  taken  to  reach  the  peak  voltage,  the  less  the 
drop  of  voltage  from  its  value  when  no  leak  is  present. 

Comparison  and  Calculatkd  and  Observed  Result.s. 

In  the  original  Paper  the  author  then  proceeds  to  work  out  a 
series  of  relations  for  the  secondary  potential  w'hen  the  leak  is  large. 
It  is  shown  that  the  theoretical  deductions  are  in  general  agreement 
with  the  experimental  results.  Both  theory  and  experiment 
demonstrate  the  advantage  of  having  as  high  a  frequency  as  possible. 
Increase  in  capacity  decreases  the  frequency,  and  hence  diminishes 
the  voltage. 

Finally  the  author  takes  a  typical  machine  (B.T.-H.  AV.8)  of  the 
inductor  type,  and  compares  calculated  performance  with  measured 
data.  The  machine  had  the  following  electrical  constants  :  Xi  = 
00078  henry  at  3  ampei-es,  i/2  =  28  henries  at  .'iO  milliamperes,  M= 
0-415  henry  at  3  amjiei-es  in  primary,  T,  =0-20  x  10-^  farads,  i?,= 
16,500  ohms.  Therefore  F^O-Ts";  <?  =  54,000  ;  also  /o==.3-75 
amperes. 

All  the  inductances  were  measured  with  "  bi-eak  "'  currents  of  the 
amounts   stated. 

Table  II.  gives  the  calculated  and  measured  results. 

Table  II. 


Resistance 

of 

Leak. 

E^ 
Calculated 

El 
Measured. 

E. 
(calculated) 

=  E'i..+E^ 

Ez 
Measured. 

Difference. 

Ohms. 

Volts. 

Volts. 

\"olts. 

Volts. 

P( 

>r  cent. 

100,000 

7,400 

720 

8,120 

5.(550 

31 

75,000 

(),(),^n 

650 

(5.701) 

4,700 

30 

50,000 

4,:},-)(> 

520 

4,870 

3.(>50 

25 

25,000 

2,:i5() 

'MS ) 

2,710 

2.2.-)0 

17 

10,000 

970 

210 

1.18(» 

1.05- 

11 

5,000 

500      , 

i' 

140 

040 

580 

U 

general  much  higher  than  that  yielded  by  the  latter.  For  a  normal 
carbonised  plug  the  insulation  resistance  at  SOO^C.  is  about  one-third 
to  one-half  that  at  atmospheric  temperatures.  Missfiring  on  an 
engine  occurs  when  the  plug  insulation  lesistance  is  betv^Ten  10^  and 
10^  ohms.  The  average  resistance  of  a  sparking  plug  after  moder- 
ately long  use  is  about  200,000  ohms,  and  accordingly  missfiring  is 
apt  to  occur  early  in  the  life  of  a  plug. 


I, ...  m 

With  low  resistances  the  agreement  between  the  experimental 
and  calculated  figures  is  ver\-  good,  the  diflFerence  at  10,000  ohms 
being  only  11  per  cent. 


The   Sheffield   Sub-Centre  of   the   In- 
stitution  of   Electrical    Engineers. 

A  meeting  to  inaugurate  the  ShetlieUi  and  Di.-itrict  t>u' --Centre  of 
the  North  Midland  Centre  of  the  Institution  of  Electrical  Engineers 
was  held  on  November  30th,  at  the  Royal  Victoria  Hotel,  Shet^eld. 
After  some  preliminary  renuirks  by  Mr.  C.  .1.  .Iewell.  chairman  of 
the  North  ^Midland  Centre,  the  chair  was  taken  by  Mr.  S.  E.  Fedden, 
who,  in  the  course  of  a  short  address,  mentioned  that  for  ever^- 
kilowatt  of  plant  put  down  in  the  supply  jxirtion  of  the  indiL^try  about 
5  kw.  of  plant  and  accessories  for  the  use  of  the  electricity  had  to  bo 
provided.  In  Shetheld  three  times  the  numln^r  of  serwes  had  been 
connected  up  in  the  pa.st  year  than  ever  before,  and  at  pre^sent  the 
excess  of  demand  over  supply  was  somethii.g  like  40,000  kw. 

The  high  price  of  coal,  strikes,  uncertainty  of  labour  and  all  the 
many  evils  which  had  effected  industrial  life  in  recent  years  had 
nevertheless  been  bencHcial  to  electrical  industry.  He  thought  that 
with  our  jn-esent  methods  of  transmission  it  was  as  economical  to 
generate  electricity  in  the  heart  of  an  industrial  district  as  it  was  to 
transmit  from  a  river-side  station  at  a  distance. 

Points  for  consideration  at  the  moment  were  further  eeonomies 
in  the  boiler  house,  the  use  of  pulverised  coal  and  the  employment 
of  higher  ten»i>eratures  and  higher  pressures  of  steam.  Dissolved 
gases  in  feed  water  had  a  very  harmful  effect,  which  would  l>e  cor- 
respondingly increased  by  the  use  of  higher  pressures  and  tempera- 
tures. Preferential  charges  to  large  consumei-s  were  economically 
and  equitably  justiHed,  the  capital  cost  for  the  smallest  service 
connected  up  being  nearly  86  times  as  great  iK?r  kilowatt  as  for  a 
consumer  taking,  say,  a  250  kilowatt  supply.  Means  for  cheapen- 
ing the  cost  of  these  small  services  were  urgently  required. 


686 


THE  ELECTRICIAN. 


December  10,  1920, 


Modern  Methods  of  Manufacturing  Electric  Lamps^ 


The   Willesden    Works   of    Pope's    Electric   L.ainp   Go. 


The  manufacture  of  electric  incandescent  lajnps  is  a  process  that 
has  passed  through  several  phases,  each  more  interesting  than  the 
last.  It  is  further  notable  in  that  while  it  has  acquired  it  has  re- 
linquished no  territory  as  is  evidenced  by  the  statement  that  carbon 
lamps  are  being  turned  out  in  ever  increasing  quantities  alongside 
the  new  and  more  efficient  metal  filament  vacuum  and  gasfilled 
tyjies.  Connected  with  all  this  development  have  been  several  well- 
known  pioneers,  among  whom  may  be  mentioned  Mr.  F.  R.  Pope, 
whose  works  at  Willesden  we  had  the  pleasure  of  ^dsiting  on  Monday 
last.     These  works  were  established  in  1904,  and  as  with  manj^  other 


Fig.  1. — ^Section  of  Wire  Drawing  Department. 

important  manufacturing  concerns,  their  beginnings  were  small. 
It  was  not  long,  however,  before  other  buildings  had  to  be  taken  to 
accommodate  fresh  hiachinery  and  additions  to  the  stalT.  Since 
that  time  the  works  have  several  times  been  extended,  and  at  the 
moment  once  again  the  equipment  is  already  taxed  to  its  utmost 
capacity,  so  that  arrangements  have  been  completed  for  further 
extensions  to  be  commenced  in  the  immediate  future. 

Accuracy  and  Uniformity. 

Accuracy  and  uniformity  are  vital  qualities  in  the  production  of 
the  electric  lamp  of  to-day,  and  a  visit  to  the  Pope  Electric  Lamp 
Works  provides  clear  evidence  of  the  care  taken  by  a  competent  staff 
to  obtain  these  qualities  in  the  productions  turned  out.  It  may  be 
mentioned  that  Elasta  drawn-wire  lamps,  of  both  the  vacuum  and 
gasfilled  types,  and  "  J*ope  "  carbon  filanient  lanips  are  made  at 
this  factory,  some  of  the  processes  of  manufactm'e  being  common  to 
all  types.  We  shall,  therefore,  describe  the  making  of  the  Elasta 
vacuum  type  lamj)  as  representative,  noting  differences  of  treatment 
as  they  occur. 

The  molybdenum  oxide,  which  is  in  due  course  to  provide  the 
supports  for  the  filament,  is  first  reduced  to  a  grey  powder  in  electric 
furnaces.  A  ccitain  (juantity  is  then  placed  in  steel  moulds,  and 
under  powi^rful  hydraulic  i)resses  is  transformed  into  square  rods, 
which  then  go  through  the  process  of  sintering,  in  a  special  depart- 
ment, in  order  to  render  them  liomogeneous  and  capable  of  being 
hammered  and  drawn.  In  the  hammering  machines  these  rods  are 
reduced  gradually,  and  can  be  gauged  to  any  'legree  of  fineness 
required.  The  drawn  wire  tungsten  filaments  are  ^iianufactured  in  a 
similar  way. 

TiiK  ■'  Foot  {{rii.DiNc,  "  I'rocess. 
The  first  stage  in  the  manufacture  of  the  lanvp  proper  begins  with 
the  cutting  of  glass  tubing  by  rapidly  revolving  nu'niature  circular 
saws  into  short  lengths  as  a  i)reliminary  (o  forming  the  flanges. 
Each  piece  is  then  heated  and  flanged  by  a  single  motion  in  a  rotating 
machine,  and  becomes  a  i)art  of  the  foot  of  the  lamp.  The  copixM" 
and  platinum  leadingin  wires  are  next  prepared,  and  fixed  in  the  glass 
foot.  With  the  wir(\s  affixed,  the  foot  then  jiasses  to  a  room  M'here 
an  examination  for  fitness  is  carried  o»it.  "  Foot-building  "'  is  the 
next  process.     This  consists  in  making  the  studs,  and  inserting  the 


top  and  bottom  supports  ready  for  the  mounting  of  the  tungsten  wire 
filament.  Special  machines  known  as  "  formers  "'  give  the  filament 
its  correct  shape  for  mounting  on  the  already  prepared  supports, 
and  to  this  delicate  process  of  attaching  the  filament  a  spacious 
department  is  allotted. 

The  bulbs,  which  are  obtained  from  the  glass  works  of  the  Com- 
pany, are  washed  and  dried  by  special  and  speedy  methods,  and 
sent  to  the  "  stemmers  ""  who  skilfully  affix  to  each  bulb  a  hollow 
stem  of  glass  through  which,  at  a  later  stage,  the  air  is  exhausted 
Trays  of  filaments  (mounted  as  described)  and  bulbs,  each  containing 
a  definite  number,  are  then  passed  to  the  operatives  known  as  "  lamp 
makers."  Here  the  mushroom  neck  of  each  bulb  left  by  the  glass- 
blowers  is  cracked  oft',  and  the  filament  with  its  support  is  sealed  in, 
the  process  being  effected  with  rapidity  and  precision  on  automatic 
machines,  needing  only  super\'ision  and  feeding  by  the  practised 
girl  workers  who  attend  them. 

The  lamp,  having  been  made  as  far  as  its  essentials  ^re  concerned, 
now  goes  to  the  examination  department,  where  it  is  scrutinised 
and  tested  for  possible  defects,  such  as  leaks,  cracks,  stems  off, 
badly  shaped  filaments,  &c.  Its  general  appearance  also  receives 
criticism  in  this  department,  and  by  this  precaution  a  faulty  lamp  is 
prevented  from  causing  trouble  at  a  later  stage. 

The  Exhaustion  Process. 

The  next  operation  is  the  important  one  of  exhaustion.  After 
the  lamps  reach  the  exhausting  department  the  first  process  is  to 
connect  them  to  the  pump.  The  actual  vacuum  is  produced  in  two 
stages  ;  first,  by  "  rough  "  pumping,  and  secondly  by  mercury 
pumps  of  high  efficiency,  which  remove  the  rarefied  air  that  still 
remains  in  the  bulb.  A  special  preparation  is  applied  during  the 
process  of  exhaustion  to  assist  in  setting  free  any  foreign  matter 
which  may  be  in  the  lamp,  and  which,  if  permitted  to  remain,  would 
impair  the  perfection  of  the  vacuum.  A  test  for  vacuum  is,  of 
course,  imperative  at  this  point  ;  this  is  done  by  means  of  a  powerful 
induction  coil,  the  current  from  which,  when  sent  through  the  lamp, 
produces  easily  recognisable  signs  if  any  trace  of  air  is  still  left.  A 
flashing  test  provides  still  further  against  imperfections,  and  then 
comes  the  delicate  operation  of  sealing  off.  In  this  the  stem  is 
removed  from  the  bulb. 

Here  it  may  be  mentioned  that  the  "  rough  "  pumping  plant  and 
the  air-compressing  plant  required  for  various  purposes  in  con- 
junction with  the  lamp-making  machinery  forms  a  complete  elec- 


Fuj.  2.     biicTioN  OF  Lamp  Making  Dkpaktment. 

tricnily-driven  installation,  self-contained  and  needing  very  little 
in  the  way  of  attention.  The  mercury  pumps  are  situated  on  the 
same  floor  as  the  actual  exhausting  apparatus. 

From  the  exhausting  de])artment  the  lamps,  now  rapidly  nearing 
their  finishing  stage,  ai-o  dispatched  for  a  pivlimijiary  test  as  com- 
plete lam|xs.  pi-evious  tests  having  Ix'en  incidental  to  the  various 
individual  processes. 
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Photomktkk  Tksts. 

Having  passed  this  pieliminaiy  trial,  tho  loal  test  by  which  each 
lamp  is  graded  takes  jilace  in  the  ])liotometer  department,  where 
it  is  compared  with  an  ascertained  standard  lamp,  photometrically 
measured  and  checked.  Here  the  lani[«  fall  into  their  proper 
■catcgori*  h  (  f  voltage  and  wattage. 

The  4M»ishirg  department  now  takes  the  lamp  in  hand,  and  is 
coiiccii-.ed  with  extraneous  matters  the  capping  of  the  lamp  is  the 
first  o])eration  in  this  concluding  process,  and  for  this  specially 
prepared  ncn-hygroscojjic  cement  is  used.  The  leads  are  then 
soldeir-d  or  sweated  in.  '  Cleaning  and  examination  for  possible 
l)i-cakages  or  other  suddenly  developed  defects  follows,  and  the  last 
stage  in  actual  manufac  ture  is  the  test  for  ecjuality  on  the  inspection 
scrreen,  where  \\e  saw  hundreds  of  lamps  running  under  their  correct 
voltage  and  being  caiefully  scrutinised  for  uniformity. 


struction  of  the  lamp  then  follows  the  same  routine  as  that  of  the 
vacuum  tyi)e,  with  the  exception  of  a  slight  variation  in  the  method 
of  mounting  the  Hlament,  until  it  reachr-s  the  exhauiiting  depart- 
ment, where,  after  F^ing  treated  in  a  similar  manner  bj-  the  rough 
pump  and  mercury  pump,  and  tested  for  perfection  of  vacuum, 
an  inert  gas  is  introduced.  The  lamp,  now  actually  '"  gaufilled," 
is  sealed  ofY  in  the  ordinary-  way  Ijefore  leaving  the  pump,  the  re- 
maining ofK-rations  being  a  repetition  of  those  already  described  in 
de.  ling  with  the  vacuum  type.  The  coast  ruction  adopted  enables  a 
high  efficiency  and  high  intrinsic  brilliancy  to  \je  obtained. 

The  Carbon  Fh-ament  L\>jp. 
In  the   manufacture  of  the  carbon  Hlament  lamp,  abjo  carried 
on  in  the  Pope  factory,  the  methfxi  of  mounting  the  tilamenta  is 
;  lightly  different.     The  bulbs  are  treated  in  the  same  way  ae  before. 


Fig.  3. — Section  of  Gaskillkd  Lamp  Making  Department. 


Fig.  4.^ — Section  of  Finishixg  Department. 


A  few  moments  under  the  fingers  of  a  .skilled  girl  worker  suffices 
to  etch  the  name  of  the  firm  and  the  usual  details  on  the  bulb,  and 
the  lamp  is  then  ready  for  despatch  to  the  spacious  packing  depart- 
ment, where  it  receives  its  protective  coverings  and  awaits  its 
journey  to  the  customer. 

The  "  Elasta  "  Gas-filled  Lamp. 
The  various  processes  in  the  manufacture  of  the  Elasta  gas-filled 
lamp,  though  following  the  same  general  lines,  differ  in  some  respects 
from  those  obtaining  in  the  vacuum  type,  one  of  the  chief  differences 
being  in  the  preparation  of  the  filament.  The  tungsten  A\'ire,  after 
being  drawn,  is  removed  from  its  spools  and  spiralised  on  a  special 
machine  of  the  company's  own  design  ;  its  spiral  form,  after  leaving 
this  machine,  is  barely  perceptible  to  the  unaided  eye.     The  con- 


but  a  large  section  is  laid  out  for  the  purpose  of  flashing  the  carbon 
filament.  In  the  exhaustion  of  the  carbon  filament  lamp  the  process 
is  varied  slightly,  and  further  vacuum  tests  are  carried  out  before 
the  final  stage  is  reached.  The  lamps  are  photometered  and  graded 
according  to  power  and  performance  as  previously  described,  and 
their  course  to  the  packing  department  is  also  a  matter  of  the  same 
routine. 

In  concl^ision,  it  may  be  mentioned  that  the  firm  has  its  own 
excellent  mess  rooms  for  the  workers,  and  that  a  social  club  in  con- 
nection with  the  works  is  a  great  success.  In  the  repair  shop  at- 
tached to  the  factory  every  facility  is  provided  for  the  quick  repair  of 
machinery,  and  the  engineering  staft  are  fully  competent  to  construct 
manv  of  the  ingenious  machines  in  use. 


The   Cost   of   Costing   Systems 


By    ERNKST   J.    P.    BKNN. 


Politics  and  mcst  other  filings  are  uj;sicle  down,  and  there  are 
really  very  few  of  our  actions  to-day  from  which  we  are  able  to  derive 
that  old-time  satisfaction  which  came  from  the  knowledge  of  a  good 
thing  well  done.  During  the  war  we  scraj)})cd  all  our  experience  and 
all  our  principles^  especially  in  regaid  to  business  and  industiy. 
we  repealed  the  laws  of  supply  and  demand,  we  forgot  everything 
we  had  ever  learnt  of  economics,  and  in  the  end  we  beat  the  Cermans. 
Our  pi-escnt  difficulties  arise  very  largely  from  the  fact  that  we  canijot 
bring  ourselves  to  believe  that  the  w  ar  is  over  and  that  we  continue 
in  the  endeavour  to  apply  w  ar-tinie  expedients  to  peaceful  conditions. 
Because  we  beat  the  Germans  we  are  reluctant  to  admit  that  all 
the  abortive  exj)eriments  imposed  upon  indust»'y  by  university 
professors  were  really  very  silly  and  very  impracticable,  and  we  do 
not  like  to  confess  that  we  really  won  the  war  in  spite  of  all  these 
obstructions,  but  prefer  to  think  that  they  had  something  to  do 
with  the  ultimate  subjection  of  the  enemy 

A   GOVERNMKKT   CoSTIXG   DEPARTMENT. 

It  is  announced  that  the  Board  of  Trade  are  contemplating  the 
establishment  of  a  permanent  Costings  Department,  empowered  to 
conduct  surveys  of  the  trade  of  the  country  and  to  publish  regularly 
statistical  information  on  costs,  i)rofits  and  prices.  The  advocates 
of  economy,  who  will  probably  not  be  given  a  hearing,  will  object 
to  this  proposal  on  the  ground  that  there  are  already  too  many 


departments  of  the  Board  of  Trade,  and  that  the  state  of  the  public 
finances  does  not  warrant  the  estaMshment  of  another.  But  the 
purpose  of  these  notes  is  to  put  the  objection  to  this  latest  bureau- 
cratic aspiration  on  to  the  higher,  stronger,  and  more  practical 
ground  that  the  Department,  if  established,  will  serve  no  useful 
purpose,  that  the  Board  of  Trade  does  not  understand  what  it  is 
proposing  to  do  and  that  the  scheme  outlined  would  merely  perpetuate 
an  abuse  which  has  been  largely  rt^sponsible  for  the  breakdown  of 
oiu-  industries  from  m  hich  wo  ai-e  now  suffering.  There  is  no  subject 
ujion  which  the  public  is  more  woefully  misinformed  than  on  this 
question  of  costings.  Theit'  is  no  better  example  of  the  way  in 
which  inexperienced  theory  has  wrought  havoc  in  practical  nffairs 
than  is  given  by  the  history  of  costings  as  understood  in  Government 
circles. 

In  11)14.  our  industries  were  subjected  to  that  healthy  competition 
both  at  home  and  abroad  which  made  for  a  spirit  of  economj,  and 
which  gave  to  the  public  a  wonderful  service  at  wonderful  prices. 
The  one  idea  of  the  business  man  was  to  serve  his  fellows  and 
benefit  himself  (because  the  two  things  went  together)  by  lowering 
the  price  or  inei-easing  the  quantity  of  the  article  which  it  was  his 
mission  to  make  and  market.  In  pui-suance  of  this  policy  the  best 
of  our  business  men  had  begun  to  investigate  the  possibilities  of 
costings  as  a  means  to  economy  ;  there  are  numerous  instances  on 
i-ecord  to  show  how  costing  systems  ojierated  as  a  cheapening  factor 
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It  was  found  that  an  exact  knowledge  of  costs  enabled  a  manufac- 
turer to  discover  items  that  might  be  eliminated,  to  put  his  finger 
on  others  that  were  excessive,  and  to  search  the  markets  for  materials 
and  processes  which  might  lessen  costs  of  production,  and  thus  enable 
him  to  lower  selling  prices.  The  costing  system  in  1914  offered  to 
the  consumers  the  greatest  hope  of  lower  prices  and  better  goods. 
The  Real  Hand  of  Pkofe-ssor  and  Profits. 

Then  came  the  war  and  the  sudden  entry  into  positions  of  industrial 
authority  of  a  whole  gang  of  professors  of  literature,  experts  in  the 
higher  mathematics,  classical  "  firsts  "  and  students  of  theoretical 
economics.  As  soon  as  these  persons  got  into  their  hands  the 
industrial  reins,  they  were  attacked  by  the  Trade  Unions  who, 
in  return  for  pledges  with  regard  to  output  and  dilution,  extracted 
pledges  with  regard  to  profits.  The  theoretical  Avreckers  of  practical 
■ttdsdom  thereupon  divised  means,  as  they  foolishly  thought,  for 
the  abolition  of  profit  in  connection  with  the  manufacture  of  war- 
like material.  It  was  decreed  that  instead  of  allo^ving  a  manufac- 
turer to  make  a  profit  he  should  prepare  a  schedule  of  his  costs  and 
add  an  agreed  percentage  as  his  own  remuneration.  Needless  to 
say,  this  cherubic  scheme  operated  in  exactly  the  opposite  direction 
to  that  intended..  Every  incentive  was  given  to  everybody  in 
industry  to  make  M'ages  and  costs  as  high  as  possible,  and  all  this 
was  done  in  order  that  profits,  which  in  many  cases  never  existed, 
might  be  sacrificed  on  the  altar  of  socialism.  The  costing  system 
conceived,  invented  and  designed  as  a  means  of  reducing  costs, 
became  in  the  hands  of  the  bureaucrats  the  most  powerful  lever 
for  increasing  them. 

Four  years  of  the  operation  of  this  topsy-turvy  madness  has  had 
the  effect  of  making  not  only  the  public,  but  a  proportioi;i  of  the 
manufacturers  themselves  forget  the  A. B.C.  of  business  and  has 
robbed  the  world  (for  the  system  spread  from  Whitehall  all  over 
the  countries  of  the  world)  of  the  benefits  achieved  during  a  genera- 
tion of  industrial  progress.  Instead  of  establishing  Costing  Depart- 
ments at  the  Board  of  Trade  and  stereotyping  this  iniquity,  we 
should  enter  upon  a  campaign  for  the  education  of  the  workers,  the 
employers  and  the  public  in  the  industrial  wisdom  which  has  been 
accumulated  for  us  since  industry  began,  and  a  knowledge  of  Avhich 
has  been  lost  since  August,  1914. 

Pre-War  and  Post-War  Methods. 
A  simple  statement  of  the  pre-war  and  the  post-war  methods  of 
examining  a  business  proposition  illustrates  how  far  back  we  have 


to  go  to  get  to  sanity  in  these  matters.  Prior  to  the  war,  the  para- 
mount consideration  with  regard  to  an  article  was  the  price  whick 
the  public  would  be  ■v\-illing  to  pay  for  it.  A  manuf  actuiing  concern 
would  start  out  with  the  knowledge  that  a  good  article  would  sell 
at  a  sovereign,  and  would  by  means  of  costs  and  analysis  and 
complete  investigation  of  processes  set  itself  to  produce  that  article 
to  sell  at  a  sovereign,  adjusting  its  costs  and  expenses  within  ihat 
limit.  The  selling  price,  the  sovereign,  was  the  riiling  consideration, 
and  the  basis  of  the  whole  calculation  was  the  long-forgotten  truth, 
that  an  article  is  worth  what  it  will  fetch.  Ojjerating  in  this  way, 
the  investigation  into  costs  produced  at  every  stage  further  oppor- 
tunities for  economy.  To-day  we  have  reversed  all  this.  A  manu- 
facturer determines  to  market  in  article  ;  he  knows  that  the  public- 
want  it  ;  but  he  does  not  begin  to  think  of  the  selling  price,  that  is 
the  last  consideration.  He  begins,  let  us  say,  with  his  office  boy, 
and  having  ascertained  that  this  youth  is  desirous  of  receiving  £2  10s> 
a  week,  that  item  promptly  goes  down  as  the  first  entry  in  the  cost 
account.  Similarly,  the  desires  and  requirements  of  everybody 
associated  with  the  manufacturer  of  the  article  in  question,  or  the 
suppliers  of  its  constituent  parts  are  ascertained,  and  seeing  that  a 
fixed  jicrcentage  of  profit  is  added  to  all  these  items,  the  greater 
the  demands  of  orders  or  suppliers,  the  greater  the  profit  of  the 
manufacturer  or  merchant. 

Stated  in  this  way,  the  argument  seems  too  absurd  ;  we  have 
indeed  exaggerated  ;  there  is  still  left  in  each  of  us  a  slumbering 
sense  of  economy  which  we  inherited  from  a  wiser  generation  and  we 
are,  therefore,  saved  from  the  full  measure  of  the  evils  which  would 
come  upon  us  if  the  system  of  costings,  as  misunderstood  to-day,, 
was  allowed  full  play. 

Industry  Avill  never  render  its  due  service  to  civilisation  until 
it  rids  itself  of  war-time  abuses  such  as  this.  If  the  Board  of  Trade 
will  leave  it  alone  and  business  men  get  back  to  business  methods, 
supplies  will  continue  to  increase,  jirices  will  continue  to  fall,  and 
the  country  will  begin  to  prosper.  If  an  article  has  to  be  marketed 
in  competition  at  a  given  price,  there  are  plenty  of  brains  in  industry 
willing  and  able  to  devise  Avays  of  bringing  costs  within  that  price. 
If,  on  the  other  hand,  the  authoritA^  of  the  Government  is  to  be  used 
to  perpetuate  the  folly  of  the  cost  basis,  then  both  w'orkers  and 
employers  will  be  encouraged  in  a  point  of  view  which,  however 
beneficial  to  them  it  may  appear  for  the  moment,  must  in  the  end 
encompass  the  downfall  of  both. 


Hiring   Wiring — ^An   Anomalous    System. 


Uy   "ELEGTROGYNIC." 


A  friend  of  mine  recently  acquired  (by  purchase)  the  freehold  of 
a  small  villa  in  a  London  suburb.  The  house,  in  the  manner  of  all 
decent  domiciles,  is  lighted  by  electricity.  In  a  rather  vague 
manner,  the  purchaser  was  told  that  the  wiring  and  fittings  belonged 
to  the  supply  authority  ;  but  he  did  not,  I  imagine,  at  the  time  of 
purchase,  quite  realise  the  significance  of  this  fact.  However,  his 
eyes  were  soon  opened.  He  found  that  the  wiring  and  fittings  were 
hired  to  the  previous  tenant  at  a  charge  of  about  £4  10s.  ^x-r  annum. 
This  charge  was  not  for  hire-pujchase,  but  for  hire  purely  and 
simply. 

The  Cost. 

There  are  eight  points  in  the  house,  six  of  thcui  being  ordinary  cord 
l)cndants,  while  in  the  two  living  rooms  chcaj)  brass  fittings  dejicnd 
in  spidery  fashion  from  the  ceilings.  1  do  not  suggest  that  the  hiring 
charge^  is  unreasonably  excessive,  in  view  of  the  present  high  cost  of 
installation  and  modern  ideas  of  what  is  legitimate  profit.  On  the 
otlier  hand,  it  is  by  no  means  Ioav,  affording  as  it  doesj\Ji  easy  I.') 
per  cent,  return  on  the  estimated  value  l)y  to-days  standards. 
The  charge  does  not  cover  lamj)  renewals. 

However,  the  question  of  cost  is  not  the  crux  of  the  matter.  The 
owner  of  the  afore-mentioned  messuage  is  by  w^ay  of  being  an  illu- 
minating engineer.  J  am  not  sure  whether  illuminating  engineering 
is  to  be  regarded  as  a  definite  profession,  but  it  certainly  does  denote 
a  quite  definite  greediness  in  the  matter  of  light.  ]\ly  friend  is 
impatient  of  traditional  standards.  He  is  not  at  all  satisfied  with 
the  existing  installation  ;  in  fact,  he  is  disgusted  with  it.  He 
wants  mor(>  light.  He  wants  moiv  ])oints  and,  above  all.  different 
fittings.  Also  he  has  extravagant  notions  on  the  subject  of  "  imse- 
board  outlets,"  both  for  lighting  and  heating. 

WlLT<  Nl'.lTIIKR  SeI.T,  nor  MoDlKV. 

And  this  is  just  whero  the  dilVuulty  arises.  The  supply  authoiitv 
owns  the  wiring,  and  ivfuses  to  sell  it.  The  tenant  does  not 
desire  to  engraft  the  fair  flower  of  his  extra  wiring  vipon  the  com- 


pany's faded  and  dilapidated  system,  and  he  would  probably  not  be 
allowed  to  do  it  if  he  did  so  desire.  On  the  other  hand,  the  company- 
are  not  prepared  to  extend  the  wiring,  at  any  rate  not  for  several 
months.  I  also  understand  that  so  long  as  the  company's  wiring  is 
used  the  company's  perfectly  abominable  fittings  must  be  paid  for. 
In  addition  to  the  question  of  whether  the  present  installation 
is  satisfactory  or  not,  there  is  the  very  important  sentimental  asjiect. 
My  friend's  proprietorial  instinct  is  extraordinarily  well  devi-loped. 
The  house  is  his  and  all  that  therein  is,  with  the  single  but  pervasive 
exception  of  the  electric  lighting  system. 

Alien  Wires. 

The  intrusion  of  these  alien  wii-es  upon  the  sacred  privacy  of  his 
freehold  tenement  is  a  thing  w Inch  his  proud  spirit  will  not  brook. 
If  no  remedy  be  fomid,  the.^se  sinister  tentacles  will.  1  am  convinced, 
entwiine  themselves  about  his  soul  and  embitter  the  whole  period  of 
his  tenancy. 

What  is  the  tenant  to  do  in  this  tragic  contingency?  He  has 
asked  my  advice,  and  I  have  told  him  that  if  the  company  jjcrsist 
in  their  irfusol  to  sell  the  installation  (minus  the  fittings,  for  which 
he  has  an  unutterable  contempt)  he  should  oi-dcr  them  to  i-emo\-e 
it  forthwith.  1  do  not  thinkthey  will  care  todothis. since,  obviously, 
the  withdrawn  wires  wduld  lx>  quite  valueless.  The  tenant,  however, 
is  cautious,  and  is- afraid  that  the  company  may  call  his  bluff  and 
proceed  to  remove  the  otYending  wires,  with  mifortunatc  conse- 
([uences  to  the  newly-decorated  walls  and  ceilings. 

The  Letter  of  the  Bond. 
1  have  not  iiupiired  into  the  legal  asjx>ct  of  siich  a  case  as  this,  and 
I  do  not  know  to  what  extent  the  company  would  l>e  liable  for  any 
damage  which  might  be  caused  during  the  juocess  of  eradication. 
Pres\imably  they  would  have  to  make  good  broken  jilastor  or  paper. 
In  any  case,  it  might  be  as  well  for  the  tenant  to  adjure  this  soul- 
less corporation    in    a    paraphrased  vei-sion  of  the  solemn  words 
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which   Portia  addressed  to   the   plaintiff   in  that  famous  Venetian 

t7*ial  for  the  due  redemption  of  a  bond  :  — 

■'  Therefore  prepare  thee  to  cut  out  the  wircH. 
Spoil  thou  no  walls,  nor  cut  nor- less  nor  more, 
IJut  juHt  thy  meed  of  wire  :    if  thou  cutt'st  more 
Or  less  than  what  is  yours,  he  it  hut  so  much 
As  make  it  long  or  short  hy  one  poor  millimetre, 
Or  if  thou  sjjill  one  sin<<le  f^rain  of  j)laHtor  in  this  house, 
Thou  (liest,  and  all  thy  goods  arc  confiscate." 

House  akd  Wiring  are  Inseparable. 

This  case  is  merely  one  instance  of  the  absurdity  of  hiring  w  iring. 
The  wiring  is  essentially  a  part  of  the  house.  The  two  are  in- 
separable. For  the  company  to  retain  the  ownership  and  exact  a 
jKirmanent  rental  is  to  invite — nay,  to  ensure — trouble  in  the  near 
or  distant  future. 

Probably  the  tenant  who  made  the  original  arrangement  will 
remain  content  Avith  his  bargain,  although  even  he  may  repent  at 
leisure  ;  but  the  next  tenant  is  almost  certain  to  raise  some  objection. 
It  %vill  be  difficult  to  make  him  see  the  justice  of  being  charged  an 
extra  rent  for  the  electric  light  installation,  which  he  would  naturally 
consider  was  included  in  the  house  rent.  He  will,  no  doubt,  under 
pressure,  agree  to  continue  the  arrangement  ;  indeed,  he  can  hardly 
do  otherwise.  But  the  element  of  compulsion  will  always  fester 
and  cause  bad  blood,  to  the  particular  detriment  of  the  central 
station  concerned  and  the  general  detriment  of  the  whole  electrical 
industry. 

The  Good  Sense  of  the  Matter. 

Of  course,  the  supply  authority  would  say  that  their  object  in 
hiring  the  installation  was  to  encourage  the  use  of  electricity.  Xo 
doubt  their  intentions  were  almost  good  enough  for  use  in  the  con- 
struction of  a  road  to  the  nether  regions  ;  but  good  intentions, 
without  good  sense,  will  never  bring  us  any  nearer  the  millenium. 
And  the  good  sense  of  the  matter  is  this  :  If  the  tenant  cannot  afford 
to  pay  outright  for  the  installation,  let  him  pay  for  it  by  instalments. 
That  will  encourage  the  use  of  electricity  to  a  much  greater  extent 
than  the  hiring  method.  The  hire  system  is  quite  all  right  in  con- 
nection mth  terminal  appliances,  such  as  cookers,  fires,  fittings,  &c., 
because  these  can  easily  be  removed  if  at  any  subsequent  time  the 
tenant  desires  to  become  the  legal  owner  of  the  electrical  apparatus 
in  his  house. 

A  Preposterous  Arrangement. 

A  great  many  small  houses  were  wired  on  this  system  before  the 
war.  In  one  district,  of  which  I  have  had  personal  experience,  pre- 
payment meters  were  installed,  and  the  hiring  and  current  charges 
combined  in  a  fixed  rate  per  unit.  This  scheme  was  so  grossly 
unfair  as  to  bring  a  blush  even  to  the  hai-sh  and  forbidding  cheek 
of  the  collector  of  accounts.  The  scheme  was  unfair  because  it 
meant  that  the  rent  of  the  wiring  and  fittings  was  determined  by 
the  consumption  of  current.  I  believe  that  the  consumers  who  took 
advantage  (sic)  of  this  system  had  to  pay  2d.  per  unit  above  the 
ordinary  rate.  In  effect,  therefore,  the  man  who  consumed  100 
units  a  year  paid  16s.  8d.  for  the  use  of  the  installation,  while  he  who 
was  foolish  enough  to  consume  200  units  paid  33s.  4d.  for  the  same 
accommodation.  As  the  cost  of  wiring  and  fitting  these  small 
houses  was  about  seven  or  eight  pounds  (this  was  before  the  war), 
the  return  on  investment  Avas  indecently  large,  even  in  the  case 
of  the  smallest  consumption. 

I  know  tha^t  it  is  very  difficult,  if  not  impossible,  for  any  central 
station  to  devise  a  system  of  supply  and  a  scale  of  charges  which 
shall  be  fair  to  everybody.  In  comparison  with  such  an  achieve- 
ment, the  most  complicated  income  tax  scliedule  would  appear 
almost  childishly  simple.  But  it  is  possible,  and  also  eminently 
desirable,  to  avoid  the  more  obvioxis  and  irrritating  anomalies,  in 
which  accurs't  category  the  ''  hiring  wiring "  system  must  be 
accorded  an  evil  pre-eminence. 


Preparations  for  the  British  Industries  r.\iR  (Birmingham),  1921, 
which  is  to  be  held  in  the  i)ermanent  buildings  of  the  Castle  Bromwich 
Aerodrome  from  Feb.  21  to  March  4  next,  are  well  under  way,  and  already 
there  are  signs  that  the  undertaking  will  be  a  great  success.  The  Fair, 
run  under  the  control  of  the  Hoard  of  Trade  and  the  Binuingham 
Municipality  and  Chamber  of  Commerce,  affords  an  eftectivc  anil 
economical  metliod  by  which  j)rospective  buyers  of  British  and  British 
Empire  manufaotuied  goods  can  come  in  touch  with  the  most  representa- 
tive manufacturers.  None  but  British  and  British  Empire 
manufacturing  firms  may  exhibit,  and  none  but  i^ona-fidc  British  or 
foreign  buyeis  may  be  visitors.  This  policy  will  onsuiv  that  calm, 
businesslike  atmosj)here  which  is  most  highly  productive  of  profitable 
results.  Home  and  overseas  buveis,  wiio  know  how  important  it  is  to 
meet  the  producing  fiim  and  desire  to  receive  invitations  to  the  Fair, 
should  communicate  with  the  General  Manager,  British  Industries 
Fair  (Birmingham),  1021,  9o,  New-sti-ect,  Birmingham. 


Correspondence. 

♦ — 

CRISIS   IX   THE  ELECTRICITY   SUPPLY    INDT'STRV. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  Whilst  welcoming  the  frank  criticism  contained  in 
the  letter  from  "  Electricity  Undertaking,"  |>ubli.shed  in  the 
last  issue  of  The  Electkkia.v,  we  shotihl  like  anopj>ortunity 
of  dealing  with  .some  of  the  points  raised. 

I'l  the  first  place,  we  desire  emphatically  to  demur  to  your 
correspondent's  statement  that  the  National  Joint  Board 
is  a  self-constituted  body.  As  a  ma!ter  of  fact,  it  was  set  up 
with  the  cognisance,  and  in  many  ca.ses  with  the  definite 
approval,  of  the  Electricity  Undertakings  throughout  the 
country,  and  of  the  various  associations  which  represent  them. 
A  brief  outline  of  the  events  which  led  up  to  the  formation 
of  the  Board  should  make  this  absolutely  clear. 

xVs  it  has  been  frequently  pointed  out,  a  rider  was  included 
in  award  9,281  to  the  effect  that  the  parties  to  the  negotiations, 
should  proceed  to  settle  basic  rates.  On  March  19th.  1919 
a  circular  was  .sent  out  by  E.P.E.A.  to  all  Statutory  Electricity 
Undertakings  drawing  their  attention  to  the  rider  and  request- 
ing them  to  appoint  a  representative  body  with  which  the 
negotiations  should  proceed,  and  urging  the  neces-sity  for  the 
formation  of  an  Industrial  Council  for  Staff  Officials.  Many 
Undertakings  replied  that  they  were  in  favour  of  setting  up 
such  a  body,  and  intimated  that  they  were  referring  the 
matter  to  the  Standing  Conference  or  to  the  As.sociation 
w^hich  represented  them.  A  number  of  undertakings  did 
not  reply  ;  presumably  they  did  not  take  the  E.P.E.A.  seri- 
ously, or  were  of  the  opinion  that  it  ought  not  to  exist  or  to 
be  encouraged. 

On  April  16th,  1919,  a  notification  was  received  from  the 
Secretary  of  the  Standing  Conference,  to  the  effect  that  the 
constituent  Associations  in  the  Conference  {viz.,  the  I.M.E.A.. 
the  Incorporated  Association  of  Electrical  Power  Companies, 
&c.)  were  prepared  to  negotiate  basic  rates  with  the  E.P.E.A., 
and  to  make  recommendations  in  connection  therewith  to 
the  constituent  members.  On  May  30th,  a  communication 
w^as  forwarded  to  the  Secretary  of  the  Conference,  informing 
him  that  the  E.P.E.A.  had  prepared  a  Schedule  of  Salaries, 
and  drawing  his  attention  to  the  two  clauses  contained  therein 
w^ith  regard  to — 

(1)  National  Joint  Boards. 

(2)  District  Joint  Boards. 
with  the  following  comments  : — 

'•  The   Executive  Council  of  this  Association  considers  that 
these   two  clauses  constitute  the   basis  of  the  whole  schedule, 
and  that  before  any  consideration  can  b«>  given  to  the  n>mainder, 
it  will  be  necessaiy  to  have  an  agreed  decision  upon  these  vital 
matters." 
Some  months  prior  to  this   period,  the   preliminary  Con- 
ference for  the  setting  up  of  a  joint  Industrial  Council  for  the 
Elecricity  Supplv  Industry  was  held,  and  though  the  E.P.E.A., 
was    represented    at    this    Conference,    it    was    unsuccessful 
in  securing  a  seat  on  the  employers'  side  when  the  Council 
was  set  up,  on  account  of  the  opposition  of  certain  of  the 
workers"  trade  unions.     The  formation  of  the  Mational  Joint 
Industrial    Council   caused   the   dissolution   of   the   Stan<ling 
Conference,  and  the  subsequent  negotiations  in  connection 
with  the"  settlement  of  basic  rates  were  conducted  on  behalf 
of  the  Associations  representing  the    Undert-akings  by  the 
Employers"  side  of  the  N.J.I.C. 

Meanwhile,  the  E.P.E..\.,  in  view  of  its  failure  to  secure 
representation  on  the  N.J.I.C.  was  pressing  for  the  formation 
of  a  separate  Whitley  Council  for  the  Technical  Staffs,  and 
finallv  it  was  agreed,  on  the  advice  of  the  Ministry  of  Labour, 
that  a  National  Joint  Board  sliould  be  formed,  consisting 
on  tlie  emplovers"  side  of  representatives  of  four  Employers'^ 
Associations.  That  this  Board  was  not  set  up  without  the 
consent  of  these  Associations,  can  be  amply  demonstrated. 
On  December  30th,  1919,  a  letter  was  received  by  the  E.P.E.A. 
from  the  Secretary  of  the  I.M.E.A.,  intimating  that  the  Council 
of  the  I.M.E.A.  approved  of  the  formation  of  an  Industrial 
Council  representative  on  the  Employers"  side  of  these  members 
of  the  Staffs  '"  who  are  not  elif/ibu'  for  represcnfofion  on  the 
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Trad^  Union  side  of  the  eristing  Joint  Industrial  Council,'^ 
and  authorising  the  I.M.E.A.  Representatives  to  serve  on 
the  National  Joint  Board.  Further,  the  letter  included  an 
intimation  that  they  agree  to  nominate  Aid.  Walker  to  act 
as  their  representative  on  a  proposed  Sub-Committee,  which 
was  to  proceed  at  once  with  negotiations  with  the  E.P.E.A. 
The  National  Joint  Board,  which  was  formed  in  December, 
set  to  work  at  once  to  consider  the  Schedule  which  was 
presented  by  the  E.P.E.A. 

On  March  10th,  1920,  a  letter  was  sent  to  all  Undertakings, 
notifying  them  of  the  Constitution  of  the  Board,  and  recom- 
mending them  to  agree  to  accept  tlie  findings  of  the  Board 
on  all  questions  affecting  members  of  the  staff.  Many  Under- 
takings replied  in  the  affirmative,  some,  however,  ignored  the 
communication.  This,  in  the  case  of  the  members  of  the 
I.M.E.A.,  was  followed  on  April  15th  by  a  circular  letter, 
explaining  the  proceedure  which  had  been  adopted  in  the 
setting  up  of  the  Joint  Board,  and  specifically  stating  that 
the  Board  was  considering  matters  relating  to  salaries  and 
conditions  of  employment.  The  circular  concluded  that  "  the 
recommendations  of  these  bodies  should  be  considered  as 
more  or  less  morally  binding  on  Undertakings  belonging  to 
this  Association."  It  is  not  necessary  to  go  any  further  and 
reiterate  the  statement  regarding  the  resolution,  which  was 
unanimously  passed  at  the  Annual  Meeting  of  the  I.M.E.A. 
on  June  21st.  Sufficient  has  been  said  to  show  conclusively 
that  it  is  quite  inaccurate  for  Undertakings  to  ]>lead  at  this 
time  of  the  day,  that  "  they  were  not  consulted,  and  had  no 
voice  directly,  or  indirectly,  in  drawing  up  the  Schedule,  or 
knew  that  it  was  being  prepared.'  They  certainly  had  an 
opportunity  of  making  their  wishes  known,  and  if  they  did 
not  choose  to  avail  themselves  of  it,  the  responsibility  does 
not  lie  at  the  door  of  the  E.P.E.A. 

When  your  correspondent  criticises  the  basis  on  which  the 
Schedule  has  been  built  up,  viz.,  plant  capacity,  he  is  probably 
overlooking  the  fact  that  the  schedule  was  drafted  by  a  Com- 
mittee on  which  were  certain  very  prominent  engineers, 
representing  the  employers,  and  that  they  accepted  the  basis 
as  being  the  one  likely  to  involve  the  fewest  complications. 
If  certain  anomalies  arise,  such  as  are  suggested  byj  your 
correspondent,  they  can  be  dealt  with  on  their  merits  by  the 
District  Joint  Boards.  With  regard  to  his  contention  that  the 
length  of  service  is  not  taken  into  account  in  the  Schedule, 
we  would  remind  him  that  the  figures  laid  down  are  minimum 
salaries,  and  there  is  no  reason  why  undertakings  which  con- 
sider that  length  of  service  shoulcl  be  rewarded,  should  not 
make  suitable  increases  to  tlie  schedule  figures.  We  are  sorry 
to  note  that  your  correspondent  takes  up  the  position  that  it 
is  doubtful  whether  undertakings  are  likely  to  permit  of  inter- 
ference by  outside  bodies.  Surely  he  must  recognise  that  so 
long  as  salaries  and  wages  are  determined  as  they  have  been 
in  the  })a.st,  solely  by  the  unregulated  operation  of  the  law 
of  sui>j)ly  and  demand,  or  any  individual  bargaining  between 
the  staff  and  the  employer,  strikes  will  become  the  usual 
feature  in  the  supply  industry,  and  not  the  exception.  As 
regards  the  technical  staff,  the  most  urgent  need  has  been  for 
some  kind  of  uniformity  of  salaries  to  re])hice  the  chaos  which 
has  hitlierto  existed. 

We  quite  agree  with  him  when  he  states  that  the  increase 
involved  in  some  cases  umounts  to  as  much  as  20  per  cent., 
but  we  can  also  su])ply  evidence  where  the  scliedule  involved 
no  increases  at  all.  No  other  proof  is  needed  of  the  lack^of 
uniformity  which  at  present  prevails. 

The  tilt  which  your  correspondent  makes  at  the  doubtful 
qualifications  ])ossessed  by  junior  engineers  in  the  smaller 
stations  is  very  superficial.  It  must,  surely  have  occurred  to 
him  that  the  deterioration  in  the  jiersonnel  in  the  electricitv 
sup])ly  industry  the  truth  of  which  no  one  will  deny  -has 
almost  been  entirely  due  to  inadeipiate  remuneration.  Is  it 
to  l)e  wondered  at  that  (>fficient  and  highly  trained  men  cannot 
be  secured  a.t  the  intohTably  low  salaries  usually  offered  bv  such 
undertakings  !      1  am.  kv.. 

W.   Airi'ui'N  JoN'KS. 

(JeniTal  Secretarv, 
Klectrical   Power  Engineers  Association. 
London,    December  7. 


CRISIS    IN    ELECTRIC    SUPPLY    INDUSTRY. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  With  reference  to  the  national  strike  threatened  bj 
the  Electrical  Power  Engineers  Association.  I  think  it  would 
be  of  interest  generally  to  explain  the  position  of  my  com- 
mittee in  the  matter,  as  our  membership  includes  some  120 
provincial  electric  supply  companies. 

In  regard  to  the  schedule  of  salaries  put  forward,  my 
committee  sent  out  a  recommendation  to  all  their  constituent 
members  to  pay  this  schedule  of  wages  for  the  technical 
engineers,  as  recommended  by  the  National  Joint  Board, 
wherever  the  particular  company's  financial  position  enabled 
it  to  do  so.  A  large  number  of  the  provincial  electric  supply 
companies  are  in  so  serious  a  financial  poistion  that  it  is 
quite  impossible  for  them  to  pay  the  extra  salaries  involved 
without  making  further  charges  to  consumers.  In  most 
cases  companies  are  already  charging  to  consumers  as  much 
as  the  Ministry  of  Transport  allows,  and  they  cannot  by  law 
charge  any  more  than  the  maximum  sum  fixed  by  the  Ministry. 
The  whole  crux  of  the  matter  is,  therefore,  whether  the 
Ministry  of  Transport  will  authorise  higher  charges  to  be 
made  in  order  to  meet  these  extra  demands  of  the  unions. 
In  such  case  the  Provincial  Committee  recommend  the  under- 
takings to  pay  the  schedule  wages  if  and  when  they  obtain 
the  necessary  power  to  charge  increased  rates  for  supply. 
Certain  companies  have  been  reduced  to  these  financial  straits 
through  the  high  cost  of  material,  especially  coal,  and  the 
continuous  advance  in  salaries  and  wages  of  workmen,  so 
that  the  threat  of  a  universal  strike,  therefore,  bears  particu- 
larly hard  upon  such  companies,  since  it  is  not  the  willingness 
to  pay  that  is  in  question,  but  the  ability  to  do  so,  and  this 
is  entirely  outside  their  power  and  rests  entirely  with  the 
Ministry  of  Transport,  as  explained. 

My  committee  have,  as  a  matter  of  fact,  been  in  com- 
munication with  the  Ministry  of  Transport  on  this  matter 
of  obtaining  relief  in  necessitous  cases,  and  the  Ministry  are 
keenly  alive  to  the  situation.  In  a  number  of  cases  where 
the  schedule  has  not  been  fully  adopted,  it  is  only  fair  to  say 
that  the  local  conditions  are  such  that  a  corresponding  modi- 
fication of  the  national  schedule  is  required — and  this  applies 
not  only  to  the  schedule,  but  to  the  general  conditions  of 
working  therewith  embodied.  The  crisis  having  arisen,  it  is 
to  be  hoped  that  the  matter  may  be  fully  thrashed  out  and 
the  discrepancies  and  anomalies  prevailing  disposed  of  equit- 
ably.—  I  am,  &c.,  T.  W.  Cole,  Secretary, 

The  Provincial  Electric  Supi)ly  Committee  of 
the  United  Kingdom. 
Moorgate-court,  Moorgate-place,  London,  E.C.  2. 
December  3. 


KELVIN  V.  KAPP. 

TO    THE    editor    OF   THE    ELECTRICIAN. 

Sir  :  I  trust  that  no  hearer's  feelings  were  harrowed  by  the 
hurt  tone  which  your  representative  thought  he  detected  in 
my  remarks  on  Mr.  Kapp's  paper.  My  real  sentin\ent  was 
admiration     in  the  full  sense  of  that  word  : 

1.  That  the  author  had  written  a  paper  on  the  economics 
of  electric  distribution  without  once  mentioning  Kelvin's 
law. 

2.  That  his  indication  that  Kelvin's  law  does  not  hold  for 
E.H.T.  distribution  is  given  by  paragraphs  which  on  the  face 
of  them,  mean  something  quite  different. 

3.  That  while  he  does  not  say,  why.  how.  or  in  what 
direction  Kelvin's  law  fails  to  meet  E.H.T.  conditions,  what 
he  does  say  may  be  read  as  a  suggection  that  heavier  loading 
of  E.H.T.  cables  is  justified,  whereas  the  fact  is  that  lighter 
1-ading  is  necessary  to  keej)  the  cable  temjioraturo  within 
safe  limits. 

1.  That  ho  gives  no  proof  that  the  economic  load  is  excessive 
as  to  heating  for  E.H.T.  cables,  or  any  guidance  for  deter- 
mining at  what  ])oints  {i.e.,  voltage,  conductor  size,  cost  of 
conductor  as  cable,  cost  of  energy)  the  economy  law  has  to 
give  way  to  heating  considerations.  Nor  does  ho  make  any 
suggestions  as  to  what  arc  safe  temin'raturos  for  cables,  or  the 
loadings  corresponding  to  such  temperatures,  cr  the  nature  of 
the  relations  between  voltage  and  safe  loadings. 
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5.  That  while  he  sets  out  a  very  ingenious  and  simple  way 
of  equating  the  temperature  rise  due  to  an  actual  variable  load 
to  that  due  to  a  continuous  load  ;  he  omitted  to  offer  any  proof — 
practical  or  theoretical—of  the  proposition  on  which  the  method 
is  based.  That  proposition  is  not  even  set  out  in  words, 
though  it  is  conveyed  by  tlie  equation  to  a  heating  curve  given 
on  /''  10  of  the  j)aper  ;  without,  however,  any  suggestion  that 
the  curve  so  defined  assumes  conditions  of  environment  which 
may  not  always  obtain  ;  or  any  guidance  for  evaluating  the 
constants  which  give  the  equation  practical  value. — T  am,  &c., 

London,  Streatham.  8.W.,  Hrnry  M.  Savers. 

December    l  

THE  DISTRIBUTION  OF  ELECTRICITY. 

TO    THE    EDITOR    OP   THE    ELECTRICIAN. 

Sir  :  In  your  report  of  the  discussion  on  the  above  paper 
at  the  Institution,  you  made  me  say  that  while  the  cost  per 
K.V.A.  per  mile  at  30,000  volts  for  the  cable  alone  was  £04, 
that  nevertheless  it  rose  to  £0.55  for  60,000  volts,  "  falling 
steadily  as  the  voltage  rose."  As  a  matter  of  fact,  I  made  a 
slip  when  speaking,  but  corrected  myself  instantaneously, 
giving  the  figure  of  £0-27  for  the  higher  voltage.  As  the 
statement  reads  it  is  of  course  contradictory,  and  I  should 
be  much  obliged  if  you  would  publish  this  correction.— I  am,&:c. , 

Birmingham,  December  3.  A.  M.  Taylor. 


SEVERN  BARRAGE  SCHEME. 

TO    THE    EDITOR    OP   THE    ELECTRICIAN. 

Sir  :  I  was  very  interested  to  see  in  to-day's  "  Daily 
Telegraph  "  further  details  of  the  above  scheme,  especially 
those  relating  to  the  type  of  turbine  and  direct-current 
generator  with  step-up  gearing  that  it  is  proposed  to  employ. 

It  is  interesting  to  note  that  the  arrangement  for  the 
Severn  is  the  same  as  that  which  has  been  in  use  at  the  Chester 
hydro-electric  installation,  so  successfully,  during  the  last 
seven  years,  and  although  the  actual  turbine  proposed  is  of 
similar  capacity  to  those  in  use  at  Chester,  the  generator, 
owing  to  a  fall  of  30  ft.  being  available  at  low  tide,  necessitate? 
the  use  of  a  larger  dynamo  than  can  be  used  here. — I  am,  &c., 

Chester,  December  3.  S.  E.  Britton, 

City  Electrical  Engineer,  Chester. 


THE    INSTITUTION    OF    ELECTRICAL    ENGINEERS. 

to   THE    EDITOR   OP  THE   ELECTRICIAN. 

Sir  :  I  should  like  to  make  the  following  comments  on  the 
proceedings  at  the  Special  Meeting  of  the  Institution  of 
Electrical  Engineers  on  Thursday  last  :  After  the  remarks 
of  Mr.  J.  E.  Kingsbury  and  the  consent  of  Mr.  W.  R.  Cooper 
to  withdraw  his  amendment  it  would  have  been  a  gracious 
act  on  the  part  of  Mr.  F.  W.  Purse  had  he  respected  the  wish 
of  the  meeting  and  allowed  the  resolution  of  the  Council  to 
be  unanimously  passed. 

Mr.  Purse  has  worked  hard  in  this  matter  and  great  credit 
is  due  to  him,  because  many  engineers  who  are  members 
of  the  Institution  take  little  or  no  interest  in  its  affairs,  but 
he  would  have  gone  up  immensely  in  the  estimation  of  the 
meeting  had  he  consented  to  withdraw  his  amendment,  or, 
alternatively,  have  asked  permission  to  leave  the  meetino- 
with  his  fellow  "  conspirators."  Those  present  were  greatlv 
annoyed  by  his  unnecessary  obstinacy. 

The  patriotic  note  struck  by  the  President  when  he  said, 
"  Was  the  great  work  of  the  Institution  to  go  on  ?"  should 
be  made  to  ring  true  throughout  the  industry.  There  are 
small  matters  of  difference  arising  out  of  the  discussion  at 
the  meeting,  but  meiubers  generally  may  have  confidence  in 
the  Council  satisfactorily  to  adjust  these  to  all  concerned. — 
I  am,  &c., 

London,   December  6.  W.  E.  Warrilow, 

Associate  Member. 

TO  THE  EDITOR  OP  THE  ELECTRICIAN. 

Sir  :  Doubtless  the  special  meeting  held  on  Thursday  even- 
ing in  regard  to  the  proposed  increase  in  subscriptions  wall 
receive  your  usual  attention,  but,  I  would  like  to  emphasise 
two  points  which  definitely  emerge  from  the  discussion  :— 

1.  That  the  Council  held  out  very  little  hope  of  cutting  down  of  tlie 
present  rate  of  expenditure. 


2.  That  the  Council  do  not  propose  to  entertain  the  suggestion  of 
distributing  any  increa.se  in  cost  equally  or  prr^jjortionally  amongst  all 
members  or  to  maintain  the  pres'-nt  difTcn-ntiation  in  subscriptions  or  to 
increase  the  entrance  fees,  or  to  a«k  the  life  mcml*ers  to  pay  thfjir  share 
of  the  increased  costs. 

As  it  was  shown  that  the  "  Journal  ''  alone  n-iil  cost  approxi- 
mately £1  per  member  for^the  coming  year,  and  the  Students' 
Subscription  is  to  be  kept  at  £1  Is.  per  annum,  the  inequality 
of  the  proposals  is  obvious. 

As  I  still  hold  that  an  inju.stice  will  be  done  if  the  original 
proposals  are  carried,  I  must  vote  against  them  at  the 
('ontirmatory  meeting  to  be  held  on  the  17th,  and  am  willing 
to  again  receive  any  proxies  from  members  holding  similar 
views,  but  I  mu.st  point  out  that  a  far  greater  number  must  be 
returned  if  anv  protest  is  to  be  effective. — I  arn,  &c., 

West  Ham,"  Fredk.  W.  Pur.se,  E.M.C, 

December  4.  Engineer  and  Manager, 

West  Ham  Corporation  Electric   Supply. 

CO-ORDINATION    IN    LIBRARIES   AND    ABSTRACTS. 

TO    THE    EDITOR    OP   THE    ELECTRICIAN. 

Sir  :  The  remarks  of  your  contributor,  Mr.  A.  B.  Eason,  in 
his  article,  "  Co-ordination  in  Librari^  and  Abstracts,"  in 
your  issue  for  October  22  la.st,  are  naturally  of  considerable 
interest  to  me  ;  but  he  is  in  error  in  .stating  that  the  abstracts 
in  the  '"  Technical  Review,"'  which,  by-the-way,  is  published 
weekly,  as  from  October  12  la.st,  are  taken  from  209  periodicals. 
That  statement  might  have  been  true  during  the  early  {>art 
of  this  year  ;  but  at  present  upwards  of  800  journals,  rejwrts, 
&c.,  are  regularly  received  from  all  parts  of  the  world  and 
examined  ;  indeed,  so  long  did  the  list  become  that  it  was 
impossible  to  print  it  on  two  pages  of  the  "  Review."  even 
when  arranged  in  three  columns,  and  it  has  now  disappeared, 
since  it  gave  an  entirely  erroneous  impression  of  our  resources. 

The  rapid  growth  which  this  indicates  has*  been  due  simply 
to  normal  and  intensive  development,  as  it  is  not  till  one  sets 
out  to  cover  the  world's  technical  literature  relating  to  engin- 
eering, that  the  enormous  field  usually  unknown  is  discovered, 
and  it  by  no  means  follows  that  the  less  well-known  reports, 
periodicals,  &c.,  are  of  little  value,  since  it  is  frequently  due 
to  the  fact  that  their  circulation  has  been  strictly  limited 
in  the  past  to  a  select  circle  of  readers. 

May  I  suggest  that  the  functions  of  the  three  abstracting 
periodicals  referred  to  by  Mr.  Eason  as  published  in  this 
country  are  entirely  different;  and  these  form  the  rai<on 
d'etre  for  their  existence. — I  am,  &c.,       A.  Graham  Clark, 

London,  Dec.  7.  Editor    "  Technical  Review." 


THE    ELECTRIC    AVASHER. 

TO    THE    E'jITOR    OP   THE    ELECTRICIAN. 

Sir  :  Re  your  article,  "  The  Electric  Washer,'"  by  "  Elec- 
trocynic,"  in  your  issue  of  November  26,  the  concluding 
paragraph  is  really  the  only  significant  fact  in  it,  for  tue  writer 
more  or  less  admits  that  his. statements  are  written  with  an 
ulterior  motive,  and  to  save  his  personal  expenditure. 

Having  had  an  electric  washer  in  my  own  home  for  over 
fourteen  months,  I  can  definitely  state  that  it  is  a  wonderfully 
efficient  labour-saver.  Previously,  wash-day  was  an  all-day 
affair,  from  9  a.m.  to  4.30  p.m.  Now  double  the  work  is  accom- 
plished— washed,  rinsed,  mangled,  and  dried,  by  12.30  p.m. 
The  drying  operation  is  assisted  by  an  electrically-heated  gal- 
vanised cupboard,  which  projects  12  in.  from  the  wall,  is  6  ft. 
long  by  4  ft.  wide.  The  clothes  are  arranged  on  a  "  horse," 
which  runs  on  rollers.  One  maid  manages  the  whole  wash. 
The  hot  water  is  drawn  from  the  ordinary  hot-water  supply. 

In  less  than  54  weeks,  the  total  cost  of  the  washer,  plus 
10  per  cent,  interest,  has  been  saved.  There  have  been  no 
nusluips,  and  so  far  nobody  has  been  drawn  through  the 
electric  mangle.  However  hard  the  user  trys  to  get  through, 
■she  won"t  succeed,  on  account  of  an  automatic  cut-out  which 
operates  when  the  machine  is  overloaded. 

My  suggestion  to  your  correspondent  is  to  t.ake  advantage 
of  proved,  modern  equipment,  for  he  will  then  be  rapidly 
convinced  that  his  assumptions  regarding  "  The  Electric 
Washer,""  are  incorrect. — I  am,  &c., 

London,  December  4.  L.  G.  Hawkins. 
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Electricity   Districts, 

'I'lic  Electricity  Commissioners  have  provisionally  determined  the 
limits  of  the  area  of  another  electricity  area,  viz.,  the  North  Lancashire  & 
South  Cumberland  Electricity  district.  The  district  comprises :  so 
much  of  the  County  of  Cumberland  as  is  included  in  the  Urban  District 
of  Millom,  the  rural  district  of  Bootlc,  and  the  detached  portion  of  the 
townsliip  of  Nether  Wasdalc  in  the  rural  district  of  Whitehaven  ;  so 
much  of  the  Countv  of  Lancaster  as  is  included  in  the  Countv  Borough 


into  the  imj^rovement  of  the  organisation  of  electricity  supply  in  the 
district,  and  schemes  for  effecting  such  improvement  may  be  submitted 
on  or  before  the  above-mentioned  date. 

In  regard  to  the  Lower  Severn  Electricity  District,  which  was 
provisionally  determined  on  the  30th  April  last,  the  Electricity  Com- 
missioners will  hold  a  local  inquirj'  at  the  Council  House,  Bristol,  on 
January  11,  1921,  and  following  days,  with  reference  to  the  area  to  be 
included  in  the  district,  the  objections  and  representations  made  on 
account  of  the  inclusion  in  or  exclusion  of  certain  areas,  and  to  consider  a 


South  Wales  Electricity  District. 


of  Barr()tV-iii-i'\inu"ss,  the  Municipal  Boroughs  of  Lancaster  and  Morc- 
cambe,  the  Urban  Districts  of  ('arnforth,  Dalton-in-Fumess,  Grange, 
Heysham  and  Ulverston,  and  the  Rural  Districts  of  Lancaster,  Lunes- 
dale  and  Ulverston,  and  so  much  of  the  County  of  Westmorland  as  is 
included  in  the  municipal  borough  of  Kendal,  the  urban  districts  of 
Ambleside,  Grasmere,  Kirkby  Lonsdale  and  Windermere,  and  the  rural 
district  of  South  Westmorland. 

Objections  to,  or  representations  in  regard  to  the  proposed  district 
must  be  sent  by  A])ril  30,  I!)21.  to  (lie  Sccret.ay  of  the  Commissioners. 
It  is  also  notified  that  the  Coniniissioncis  intend  to  hold  a  local  inquiry 


scheme  which  has  been  submitted  for  effecting  an  imjjrovement  of  the 
existing  organisation  for  the  supply  of  electricity  in  the  said  district. 
Copies  of  the  scheme,  which  })iovides  for  the  formation  of  a  Joint  Elec- 
tricity Authority  for  the  district,  may  be  obtained  at  a  cost  of  6s.  each 
from  Mr.  H.  Faraday  Proctor,  The  Exchange,  Coni-street,  Bristol. 
Representations  or  objections  with  regard  to  the  scheme  should  be 
addressed  to  the  Secretary',  Electricity  Commi.'^sion,  Gwydyr  House. 
Whitehall,  London,  S.W.I,  by  January  4.  1921,  and  a  copy  of  such 
representations  or  objections  should  also  be  ."sent  to  Mr.  H.  Faraday 
Proctoi-. 


Fuel  Oil  Problems. 


At  the  iNoveniber  nu'cting  of  the  Dii;si:l  Engine  Users"  Asso- 
ciation, Mr.  Napier  I'reutice  .stated  that  he  had  comnuuiicated 
with  the  President  (Mr.  (  harlos  (Jould)  to  .suggest  that  the  present 
moment  was  opportune  for  again  considering  tlio  question  of  fuel 
oil  supplies,  which  was  a  matter  of  j)araniount  iniportaiue  to  Diesel 
engine  users.  He  luged  the  importance  of  usuig.  if  possible,  liome 
produced  er(>osote  in  |)laee  of  imported  fuel  oil.  Even  if  it  was  not 
po.ssible  to  obtain  a  sufllicieney  of  suitable  lionie-iHodueed  fuel  oil. 
he  thought  that  users  sluiuld  take  some  action  to  endeavoin-  to  secure 
for  themselves  suitable  supplies  at  a  reascn:-lile  j)rice  by  eo-opc nation 
or  by  supporting  any  concern  that  was  luised  on  the  |)rinciple  of 
co-o];x>ration  between  (he  u.sers.  Mritish  tar  and  oil  distillers  and  other 
British  interest.s.  The  suggestion  that  the  Association  should  buy 
sui)plies  of  fuel  oil  for  di.stribution  am  ng  its  nu-mbers  had  been 
considered  a  few  years  ago.  but  it  was  found  to  be  imjjractieable. 
partly  because  many  of  tl\o  Diesel  engine  users  in  this  country  are 


municipalities,  who  could  not  ])rovide  capital  for  a  trading  venture, 
and  partly  because  tlie  Diesel  Engine  lasers'  Association  itself  was 
not  constituted  as  a  trading  concern.  In  these  circumstances,  he 
had  stated  liis  reasons  for  taking  an  interest  in  the  National  Fuel 
Oil  Company,  wliicli  had  been  formetl  on  a  co-ojxrative  basis,  and 
was  essentially  a  British  concern,  whose  objects  were  those  which 
the  Association  itself  ai)proved  but  was  unable  to  carry  out. 

In  tlie  discussion  whicli  followed  several  members  expres.sed  their 
sur])rise  that,  as  it  hatl  been  considered  necessary  to  restrict  the 
exportation  of  coal  at  jiresent.  it  sliould  not  equally  have  been  con- 
sidered in  the  national  interest  to  prevent  the  exportation  of  creosote 
oil,  the  increased  u.se  of  which  as  a  liquid  fuel  would  relieve  the  coal 
situation. 

The  discussion  on  Mr.  A.  J.  Wilson's  Pa]x>r  on  '"  The  Recovery  of 
Lubricating  Oil."  adjoiuned  from  the  previous  meeting,  was  con- 
tinued. The  Pa{>er,  with  the  report  of  the  discussion,  is  to  l)o  cir- 
culated among  the  members  ;  but  there  will  be  a  certain  number 
of  spare  copies  which  can  be  obtained  on  application  to  the  Honorary 
Secretary.  Mr.  Percy  Still.  19,  Cadogan  Gardens.  London,  S.W.3. 
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Electrically  Driven  Blowers. 

B  The  use  of  the  centrifugal  compressor  for  pumping  or  compressing 
airjand  gas  for  a  variety  of  purposes  is  steadily  increasing.  This  is  not 
surprising,  for  this  type  of  equipment  possess(;s  most  of  the  advantages 
whicli  are  peculiar  to  the  turbine  sy.stem  generally,  and  is  es|)ecially 
ble.SHcd  in  the  fact  that  it  possesses  no  wearing  jtarts  other  than  the 
hearings,  and  as  these  can  be  automatically  lubricated  in  the  same 
mniiner^as    steam-turbine    bearings    tlie    wear    is    negligible,    and    a 


A  firm  which  has  for  nome  long  period  carr^fully  considered  the  design 
and  manufacture  of  this  imjxjrtant  cla-ss  of  apparatus  in  the  Bbitish 
Thomson -Houston  Co.mpany,  and  the  accompanying  illustration  shows 
a  cupola  or  gas-producer  turbo-blower  with  a  capacity  of  10,fKX)-cubic  ft. 
delivery  of  air  j)er  minute  against  a  pressure  of  4i  lb.  per  square  inch 
at  a  speed  of  .3,fHK)  revs,  fjcr  min.  This  blower  is  of  the  double-stage 
type  and  is  arranged  m>  that  it  may  \mi  coupled  by  means  of  clatchea 
to  either  the  steam-turbine  or  a  synchronous  motor,  thu.s  doably 
ensuring  that  the  supply  of  air  will  be  maintained.     The  synchronoua 


Elkctrtcallv   Driven  TfUBo-BLowKt;. 


<;om))aratively  light  foundation  is  required  as  the  moving  parts  are  both 
light  and  balanced.  It  has  also  the  capacity  for  taking  large  temporary 
overloads  and  of  maintaining  its  high  initial  efficiency  for  considerable 
periods  without  any  great  renewal  or  maintenance  costs  being  necessarj-. 
This  high  efficiency  is,  of  course,  due  to  the  recoveiy  in  the  form  of 
pressure  energy  of  nearly  all  the  velocity  energy  which  in  compressors 
of  the  ordinary  fan-blower  type  is  dis.sipated  in  the  form  of  heat.  As 
there  are  no  valves,  leakage  due  to  the  wear  of  this  accessory  is  eliminated. 


motor  is  connected  to  a  1,000-kw.  network  and  is  used  as  a  synchronou 
condenser  for  correcting  the  power  factor.  The  exciter,  which  is  shown 
connected  to  the  outer  end  of  the  motor  shaft,  pro\-ides  the  necessary 
excitation  for  load  conditions.  The  British  Thomson-Houston  Company 
have  retently  issued  a  comprehensive  catalogue  textbook  dealing  with 
this  important  subject  in  which  the  various  problems  of  design  which 
have  been  met  in  producing  this  class  of  apparatus  are  exhaustively 
dealt  with. 


Parliamentary  Notices. 

The  following  notices  of  intention  to  promote  Bills  in  the  ensuing 

ssion  of  Parliament  have  been  published  : — 

Electricity  Supply  Bills. 

Colne  (Corporation  :  To  increase  maximum  charges  for  electricity 
«upi)ly  ;  to  lay  electricity  mains  in  private  streets,  and  to  confer  further 
powers  in  regard  to  electricity  undertaking. 

Leyion  Urban  Council :  To  provide  showrooms  for  the  exhibition  and 
demonstration  of  electrical  installations ;  to  cut  off  supply  of  elec- 
tricity where  used  contrary  to  terms  of  agreement ;  to  require  minimum 
payment  for  electricity  taken  on  extraordinary-  occasions  or  used  as 
standby  ;  to  confer  powers  of  entry  on  premises  for  the  purpose  of  ascer- 
taining amount  of  energy  consumed  or  for  removal  of  fittings,  &c. 

Batley  Corporation  :  To  supply  electricitj^  or  gas  to  premises  in  private 
streets  ;  to  exempt  from  obligation  to  supply  same  in  certain  cases,  and 
to  authorise  payment  of  expenses  for  re-connection  ;  increa«e  of  maxi- 
mum i^rice  for  electricity  ;  to  construct  sub-stations  in  streets  ;  to  pro- 
vide and  maintain  showrooms,  &c. 

The  County  of  London  Electric  Supply  Company  intend  to  promote  a 
Bill  to  acquire  land  in  the  urban  district  of  Barking,  to  erect  and  work 
generating  stations  ;  to  jjay  interest  out  of  capital ;  to  constitute  the 
Barking  supply  undertaking  a  separate  undertaking,  to  repeal  Section  o 
of  the  Company's  Act  of  1918,  &c. 

Electric  Tr.'VCtton  Bills. 

Hastings  Tramways  Company  :  To  authorise  extension  of  tramways  to 
Fishmarket ;  "to  alter  or  modify  existing  fai-es,  &c. 

Durham  County  Council :  To  construct  and  work  tramways  and  trolley 
vehiclesin  the  Administrative  County  of  Durliatii  and  the  county  boroughs 
of  Gateshead  andSunderiand  ;  to  provide  and  work  motoronmibuses,,  &c. 

The  Chatham  <£•  District  Light  Hailirays  Company  are  promoting  a  Bill 
to  authorise  the  convereion  and  subdivision  of  all  or  any  of  the  shares  in 
the  existing  capital  of  the  comj)any,  &c. 

The  Bill  for  the  incorporation  of  a  company  to  construct  the  Th.\mes 
Deep-water  Wharf  and  Railways  in  Canvey  Island  in  the  Rural 
District  of  Rochford,  will  be  again  introduced  this  yeai-,  and  jjower  is 
sought  to  work  the  railway  by  electricity  or  steam.  &c. 
.  Burnley  Corporation  :  To  provide  and  run  motor  omnibuses  which  ai-e 
to  form  i)art  of  the  municii)al  tramways  luulertaking  ;  to  make  further 
provision  in  regard  to  the  borrowing  and  repayment  of  money  by  the 
Corporation,  including  the  suspension  of  any  payments  to  any  sinking 
fund  for  such  period  as  may  be  sjiecitied,  &e. 

Joint  Electricity  Supply  ano  Traction  Bills. 

South  Shields  Corporation  :  To  revive  {)owei-s  and  extend  time  for 
completion  of  tramways  authorised  by  their  1915  Act  ;  to  maintain  and 
run  motor  omnibuses,  to  require  jjas.'^engers  to  form  ((ueues  ;  to  extend 
area  of  electricit}'  supply,  &c. 

Hoylake  and  West  Kirby  Urban  Council  :  To  provide  and  nm  motor 
omnibuses ;  to  enter  into  working  agreements,  &e.  ;  to  authorise  the 
Council  to  refuse  to  suppl^^  gas  to  persons  in  debt,  &c. 

St.  Helens  Corporation  :   To  maintain  and  run  motor  onuiibuses  within 


and  beyond  borough  ;  to  increase  tramway  fares  and  charges ;  to  enter 
into  agreements  for  working  and  running  powers  ;  to  use  trolley  vehicles 
and  trailer  cars  ;  to  increase  charges  for  electricity,  gas,  &e. 

]Vi(jan  Corporation  :  To  construct  tramways  ;  to  increase  tramway 
fares  and  charges  ;  and  to  enter  into  working  agreements  as  to  tramways  ; 
to  provide  and  work  trolley  vehicles  ;  to  increase  rates  and  charges  for 
electricity  supply  ;   to  provide  and  maintain  showrooms,  &c. 

Nelson  Coq)oration  :  To  provide  and  run  motor  omnibuses  ;  to  make 
further  provision  in  regard  to  the  light  railway  undertaking  ;  to  pro- 
vide for  the  payment  of  a  minimum  charge  for  electricity  supphed  to 
consumers  having  a  supply  of  gas  ;  to  authorise  the  Corporation  t<ij 
provide,  sell,  let  for  hire,  fix  and  maintain  lamps,  meters,  electric  lines^ 
motors  and  other  electrical  fittings,  &c. 

Grimsby  Corporation  :  To  construct  and  work  tramways  ;  to  enter 
into  agreements  for  working  lines  ;  to  provide  and  run  omnibuses  and 
trolley  veliicles  ;  to  supply  electricity  to  premises  in  private  streets  ; 
to  discontinue  supply  in  certain  cases  ;  to  provide  and  maintain  show- 
rooms ;  to  enter  into  agreements  for  supply  of  electricity  in  bulk  ;  to 
alter  method  of  charging  ;   to  increa.«e  maximum  price,  &c. 

Rothcrham  Corporation  :  To  extend  time  for  constructing  tramways 
authorised  by  1911  and  1915  Acts;  to  authorise  construction  of  addi- 
tional tramways ;  to  increase  maximum  weight  of  trolley  vehicles 
authorised  ;  to  maintain  and  run  omnibuses  ;  to  confer  further  elec- 
tricity supplj'  powei-s.  including  the  jxiwer  to  cut  off  the  sunply  of  elec- 
tricity to  consumers  using  same  cont^ar^'  to  terms  of  any  agreement  ; 
to  extend  the  ])rovisions  as  to  penalties  for  failure  to  supply  imder  agree 
ment,  and  the  exclusion  of  liability  for  payment  of  damages  ;  to  autho- 
rise a  variation  of  price  according  to  the  purposes  for  which  and  the 
circumstances  under  which  electricity  is  supplied  ;  to  prohibit  the  supply 
of  electricity  bj'  any  persons  supplied  by  the  Corporation.  &c. 

Lii^erpool  Corporation  :  Further  tramway  and  omnibus  powers  ani 
authority  to  construct  new  lines  :  to  enter  into  working  agreement.-  ; 
to  purchase  tramways  outside  city  ;  to  constnict  electricity  sub-stations 
und^r  streets  ;  to  lay  mains  in  private  streets  ;  to  attach  brackets  to 
buildings:  to  make  by-laws  as  to  wires,  apparatus  and  fittings:  to 
require  notice  of  discontinuance  of  supply.  &e. 

Leicester  Corporation  :  To  construct  new  tramways  and  alter  existing 
lines:  to  run  trailer  cars;  to  construct  track  separate  fn^m  highways; 
to  increavse  tolls  anil  charges  ;  to  iiin  omnibuses  beyond  city  ;  to  amend 
accident  funds  for  the  tramway,  electricity  supply  and  other  nnder- 
t  a  kings.  &c. 

Scottish  Provisional  Orders. 

Under  tiic  Private  I.*gislature  (Scotland)  Act.  1899.  it  is  sought  to 
incorporate  a  I'ompany  for  utilising  water  power  in  the  Perthshire 
Highlands  for  the  generation  and  supply  of  electric  jHiwer.  The  water 
])owers  to  be  utilised  include  Lochs  Ericht  and  CarPi-.  and  the  river 
Truini,  Bruar  Water.  Banavic  Burn.  Tarf  Water.  &c.  The  company  ask 
ior  power  to  sell  and  distribute  electricity  in  the  counties  of  Perth,  Kin- 
ross and  Forfar :  anil  in  parts  of  Livemess.  Ai-gyll  and  Stirling.  The 
British  Aluminium  Company-  are  reviving  their  Lochaber  scheme  of 
two  years  ago,  and  the  Airdrie  and  Coatbridge  want  to  fonn  a  Tnist  to 
acquire  the  local  tramwa\-s. 
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Osrams  and  Elephants. 


Conspicuous  in  the  procession  of  Animated  Posters,  which  took  jjlace 
on  the  Saturday  prior  to  the  opening  of  the  Great  International  Adv^er- 
tising  Exhibition  at  the  White  Citj',  was  the  Osram  elephant — a  living 
representation  of  the  popular  G.E.C.  poster  and  showcard.  Itjbeing 
impossible  to  have  a  live  elephant  in  the  same  position,  relative  to  the 
lamp,  as  in  the  poster  design,  the  arrangement  adopted  for  the  procession 
was  to  have  a  large  plaster  cast  of  an  Osram  supported  on  the  elephant's 


back,  the  animal  being  suitably  dra])ed,  as  will  be  seen  from  the  illus- 
tration. The  ele^ihant  lumbered  slowly  along,  and  the  joint  efforts  of 
four  attendants  were  necessary  to  keep  her  up  with  the  horses  in  front. 
She  might,  in  fact,  ajjtly  be  described  as  the  "  funny  turn  "  of  the  pro- 
tiession,  as  by  her  antics  she  attracted  the  attention  and  excited  the 
^Imiration  of  the  thousands  of  sightseers  who  lined  the  route  of  the 
|()roces8ion  from  Bayswater  Road,  via  Hyde  Park  Comer  and^ Victoria 
Street,  to  the  Embankment  and  Surrey  Street,  where  the  procession 
broke  up. 


The    Works   Magazine. 


The  first  national  conference  of  works'  magazine  editors  was  held 
at  the  offices  of  the  Industrial  Welfare  Society  on  Monday  last, 
under  the  presidency  of  Mr.  Robert  R.  Hyde. 

in  the  course  of  an  address  f)n  "  The  Mission  of  the  Works'  Maga- 
zine," Mr.  E.  J.  J'.  }?ENN  said  there  were  several  agencies  at  work 
to-day  having  for  their  object  the  promotion  of  industrial  harmony, 
but  amongst  all  these  agencies  there  was  no  more  powerful  force  for 
good  than  the  works'  magazine.  There  wf^-e  now  no  less  than  200 
of  these  house  organs  published  regularly,  and  it  was  hoped  that  at 
this  conference  their  editojs  would  per>.aps  be  able  to  arrive  at 
something  in  the  nature  of  a  common  policy,  which  would  enable 
them  to  carry  on  tiu^ir  woik  witli  greater  effect.  Tlie  ideal  policy 
for  such  a  magazine  might  be  summed  up  as  "  synipathetie  reac- 
tion,'' for  it  came  to  light  once  a  month  to  remind  us  that  in  the 
midst  of  all  our  present  ethical  endeavours  its  readers  must  not  forget 
how  to  make  the  product  of  the  establishment  in  which  they  were 
engaged.  The  works'  nuigazine  should  deal  particularly  with  the 
practical  and  lecbnical  side  of  the  industry,  and  the  interests  of  tlie 
individnal  engaged  in  that  industry  could  he  rou  ed  by  bringing 
home  to  him  the  fact  that  success  was  not  obtainable  unless  the 
eommon  work  of  life  was  honestly,  efliciently  and  econoinieally 
performed  by  all  of  us.  The  works'  magazine  could  supply  that 
yearning  for  a  wider  interest  which  was  now  so  evident,  and  the 
workers  should  be  told  in  its  columns  everything  there  was  to  tell 
al)out  the  raw  materials  and  machinery,  the  departnuMils,  markets, 
the  processes,  customers,  and  all  the  other  inteix>sts  which  w-ere  to 
bo  found  within  the  walls  of  any  factory.  If  a  magazine  were  to 
be  successful,  it  must  be  looked  ujion  as  n  mission,  then  its  power 
would  extend  indelinitely  ami  others  would  k'  encouraged  t(»  follow 
is  lead. 


Electrically  Operated  Vacuum 
Breaker. 

Accidents  such  as  that  which  recentlj-  occurred  at  Woolwich  draws; 
attention  to  the  need  for  high-speed  turbo-generating  plant  being  fitted 
with  some  safety  device  whereby  in  case  of  necessity  the  set  may  be 
quickly  brought  to  rest.  As  the  turbine  depends  for  about  50  per  cent, 
of  its  power  upon  a  high  degree  of  vacuum,  an  easy  means  of  doing  this 
consists  in  breaking  the  vacuum,  and  an  interesting  electrically-operated 
device  recently  placed  on  the  market  by  Messrs.  Ledward  &  Beckett, 
Ltd.,  enables  this  to  be  done  with. great  ease. 

As  our  illustration  shows  the  apparatus  consists  essentially  of  a  heavy 
sliding  weight  with  suitable  starting  and  tripping  gear,  and  an  air 
admission  valve  arranged  for  connection  to  the  main  exhaust  pipe  of  the 
turbine.  The  weight  is  fitted  with  a  steel  lug  which  engages  with  the 
end  of  a  rocker  bar  fixed' over  the  apparatus,  and  controlled  at  the  oppo- 
site end  by  a  strong  spring  so  adjusted  as  to  balance  the  weight.  Betweea 
the  fulcrum  and  the  weight  is  attached  the  core  of  a  solenoid,  which  is 
energised  when  the  speed  increases  to  an  abnormal  degree,  and,  drawing, 
down  the  plunger,  ptllls  down  the  rocker  bar,  and  so  releases  the  weight. 
This  falls  to  the  bottom  of  the  guide  rod,  and  in  so  doing  forces  down  the- 


toe  of  the  air  valve  lever,  thus  allowing  air  to  enter  a  2^  in.  pipe  connected 
to  the  main  exhaust  and  destroying  the  vacuum. 

The  electrical  portion  of  this  apparatus,  which  is  manufactured  by 
Messrs.  Nalder  Brothers  &  Thompson,  Ltd.,  consists  of  a  soft  iron 
voltmeter  -relay  (which  normals  indicates  the  line  voltage,  and  is^ 
operated  by  a  potential  transformer),  an  electromagnet  and  switch,  and 
a  D.C.  sup2)ly ,  which  can  generally  be  conveniently  obtained  from  the 
exciter  circuit.  The  primarj^  of  the  potential  transformer  is  connected 
across  one  j)hase  of  the  alteiTiator,  the  secondaiy  being  connected  to  the 
indicator  relay,  which  is  set  to  o]>erate  at  a  pi-edetermined  voltage  in 
excess  of  the  normal  line  voltage.  When  this  voltage  is  reached  a  small 
platinum  contact  attached  to  the  j)ointer  of  the  instrument  closes  in  the 
electromagnet  circuit,  which  holds  the  needle  firmly  in  jKJsition.  and 
energises  the  main  electromagnet  mentioned  above.  The  plunger  is 
thus  drawn  into  the  solenoid,  and  the  vacuum  is  broken  as  already  de- 
scribed. An  interesting  feature  of  the  apparatus  is  that  the  electrical 
g"ar  automaticallv  resets  itself. 


Discussions 


Eabour    Movements, 

By   ARTIFKX. 

i^A.^v  ...^.■M..i.:>  aie  jjroceeding  between  the  Joint  Committee  of  Coal- 
owners  and  the  Kxecutive  of  the  Miners'  Federation.  n\u'arding  proposals 
for  the  f\iturc  regulation  of  wages. 

Councillor  (Jrcgory,  of  the  Anuvlgamated  Society  of  Engineers,  will  be 
the  Labour  Candidate  for  Warrington  at  the  next  General  Election. 

]\Ir.  Harry  Gosling  estimates  that  the  fusion  of  the  !!•  unions  affiliated 
to  the  Trans])ort  Workers'  Federation  into  one  Transjxjrt  and  (ieneral. 
Workei"s"  Cnion  will  produce  a  united  membershi]i  of  a  million  withia 
a  year. 

The  ballot  of  the  memlvrs  of  the  Union  of  Post  Oflice  Workers  upon- 
the  question  of  the  adoption  of  a  strike  policy  and  th<  i-nation  of  a  strike 
fund,  has  n-sulteil  in  a  majority  of  12.746  favouring  tlu-  jiroposals. 

Upon  the  question  of  railway  control.  Mr.  J.  H.  Thom.is,  M.P.,  de- 
clares that  railwaypien  can  do  much  to  help  in  improving  our  transport 
system,  and  predict*;  a  big  fight  over  the  matter  in  the  next  few  months. 

A  provisional  settlement  lias  been  made  of  the  dispute  between  the 
stokers  and  the  management  of  the  South  Wales  Electrical  Power  Dis- 
tribution Company  by  the  provi.sional  increase  of  3d.  per  hour,  subject 
to  the  decision  of  the  National  Council,  which  will  be  accep 


by  both  parties. 


L>pted  as  finaL 
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Ampere-Hour   Meters   for  Use   on 
Electric   Vehicles, 

A  short  time  ago  we  mentioned  «ome  features  which  should  be 
present  on  all  ampere-hour  meters  employed  on  electric  vehicles. 
This  important  subject  has  now  received  the  attention  of  the  Electric 
Vehicle  Committee,  who^  recommend  that  the  following  general 
require! mcnts  should  be  complied  with  : — 

1.  1'hc  following  capacities  in  amperes  are  to  be  recognised  as 
standard  :  30,  40,  60,  80,  100. 

2.  The  meter  should  be  capable  of  withstanding  without  injury  a 
400  per  cent,  overload  for  one  minute  (the  normal  load  being  the 
rated  capacity  of  the  meter  as  marked  thereoa),  and  should  record 
any  current  flowing  in  excess  of  5  per  cent.  W  the  normal  current 
rating.  The  passage  of  an  overload  current  (it  being  permissible 
to  pass  lower  overloads  for  a  proportionately  longer  time  than  one 
minute)  should  not  cause  oxidation  of  the  mercury  wherever  such  is 
employed  in  the  meter. 

3.  The  meters  for  use  on  road  electric  vehicles  should  be  pro- 
vided with  a  dial  not  less  than  3.V  in.  in  diameter.  Meters  intended 
for  use  on  industrial  electric  trcuks  and  tractors  should  have  dials 
not  less  than  2Hn.  in  diameter.  The  scale  should  be  marked  in 
divisions  representing  either  1,  5  or  10  ampere-hours  per  division. 
The  main  divisions  of  the  scale  and  the  figures  should  be  so  clearly 
formed  that  they  can  be  read  wthoiit  difficulty  by  a  person  po.sses- 
sing  normal  eyesight  at  a  distance  of  5  ft.  The  standard  dial  ranges 
should  be  100,  150,  200,  300,  400  and  500  ami>ere-hour8. 

4.  The  pointer  should  rotate  clockwise  on  discharge  and  counter- 
clockwise on  charge,  the  pointer  standing  at  zero  when  the  battery 
is  fuUy  charged. 

5.  ITie  needle  should  have  a  pointed  end.  A  resetting  an'ange- 
ment  should  be  provided  and  so  constructed  that  it  cannot  be  inter- 
fered with  by  an  unauthorised  person. 

6.  The  meter  should  read  correctly  on  discharge,  but  slow  on 
charge,  the  percentage  slowness  being  adjustable  (from  inside  the 
case)  within  the  limits  of  0  to  30  per  cent. 

7.  The  meter  should  be  provided  with  contacts  arranged  to  close 
a  circuit  which  will  trip  an  automatic  circuit-breaker  for  the  purpose 
of  interrupting.the  flow  of  the  chart'ng  current  to  the  battery  Avhen 
the  needle  of  the  meter  has  returned  to  zero  during  the  charging 
operations.  The  trip  coil  contacts  shall  be  capable  of  carrying  a 
current  of  1  ampere. 

8.  The  error  of  a  meter  when  tested  should  not  exceed  5  per 
cent,  at  any  part  of  the  range  from  one-t«nth  of  full-load  up  to 
200  per  cent,  in  excess  of  the  full-load  current.  Full  load  is  to  be  con- 
strued as  meaning  the  normal  rating  of  the  meter  in  amperes.  The 
error  referred  to  above  shall  mean  the  variation  from  the  true 
ampere-hours  in  the  case  of  discharge,  and  in  the  case  of  charge  the 
variation  from  the  figure  representing  the  true  ampere-hours  less  the 
percentage  slowness  at  \\hich  the  meter  has  been  set  to  work  at  on 
charge.  The  temperature  at  which  a  metter  is  calibrated  shal.  be 
that  given  in  the  British  Standards  Specification  (No.  37)  for  elec- 
tricity meters — i.e.  15  deg.  C. 

9.  The  case  of  the  meter  and  the  terminals  should  be  of  substan- 
tial construction,  the  former  being  so  made  that  it  will  effectively 
prevent  the  ingress  of  dust,  water  or  moisture.  No  holes  should  be 
left  through  which  moisture  or  dust  could  enter.  If  keyholes  be 
necessary  to  fulfil  the  i-equirements  they  should  be  provided  A\ith 
covers. 

10.  The  normal  rating  of  each  meter  in  amperes  should  be  clearly 
marked  upon  the  meter. 


The  Commercial  Counsellor  to  H.M.  Embassy  in  Rome  has  forwarded 
some  particulars  of  the  great  reservoir  and  hydro-electric  works  which 
are  under  construction  near  Palkrmo  (Sicily)  by  an  Italian  firm. 
The  main  reservoir,  which  will  be  situated  at  Piana  dei  Grec  i,  about  l()\ 
miles  from  Palermo,  will  be  rendered  possible  by  the  construction  of  a 
dam  34  metres  high  and  400  metres  long.  The  "  utilisable  capacity  " 
of  the  reservoir  will  be  15  million  cubic  metres.  The  water  will  be  taken 
by  means  of  a  canal  of  10  miles,  six  of  which  are  tunnelled  through  the 
mountain,  and  aqueducts  which  lead  into  a  reservoir  cut  into  the  rock 
having  a  capacity  of  50,000  cubic  metres.  The  Water  will  tlien  How 
into  a  tunnel  over  half  a  mile  in  length,  at  a  gradient  of  two  per  thousand, 
and  thence  be  conducted  into  apipeway  to  a  level  of  400  meti-es.  It  will 
thus  fall  474  mteres,  and  will  be  used  for  actuating  three  groups  of 
turbines  and  alternators  developing  3,500  kw.  each..  It  is  anticipatcil 
that  the  completed  scheme  will  cost  40  million  lire.  An  important 
feature  of  this  enterprise  lies  in  the  fact  that  from  the  altitude  of  40(i 
metres  it  is  possible  to  utilise  the  watei-s  for  irrigating  more  than  2.t)00 
hectares  of  the  cultivated  lands,  known  as  the  Conca  d'Oro,  which  until 
now  were  irrigatedby  means  of  thermal  engines,  thereby  ensuring  a  great 
saving  in  coal.  The  plant  will  distribute  1(5  million  units  per  annum, 
thus  giving  a  great  impetus  to  local  industries.  The  overhead  line,  2.1 
miles  in  length,  will  transmit  current  at  10,000  volts  to  Palermo. 


The   Organisation  of   Transport. 

The  announcement  of  the  profxisal  to  amalgamate  no  less  than  19 
dock  and  transport  Trade  Unions  repreH«?nt«  the  most  irafwrtant  laix>ur 
movement  of  recent  times.  If  the'  8<,heme  now  approved  by  the  execu- 
tive of  all  these  IxKlies,  secures,  as  it  no  doubt  will,  the  support  of  the 
rank  and  file,  a  Trade  Union  with  w>m"  4()'),<)()()  members  will  Ix;  brought 
into  existence.  It  is  important  to  notice  that  the  conHtitution  of  the 
new  bofly  gives  to  the  Ex«*cutive  the  right  to  call  a  strike  without  pre- 
vic  IS  consultation  with  the  memb*-r8  as  a  whole.  This  complete  or- 
ganisation of  transjxjrt  workers  on  the  road,  for  it  excludes,  of  courae, 
railwaymen,  was  only  to  be  exjiected  in  view  of  the  enormous  riae  in  the 
importance  of  the  transport  industry  since  the  war  ended.  The  coming 
together  of  the  workers  is  not  so  far  balanced  by  any  movement  on  so 
large  a  scale  among  the  employers.  Indeed,  having  regard  to  the  variety 
of  interests  on  the  employing  side  o*  the  transport  industry,  it  is  difficult 
to  see  how  a  big  federation  could  l>e  established  at  this  juncture.  The 
"  Transport  World  and  .Motor  Freight  Exchange,'  the  new  weekly  to 
be  published  by  Messrs.  Be.n'n  Brothers,  Ltd.,  in  January,  comes  upon 
the  scene  at  the  psychological  moment  ;  it  is  evident  that  the  transport 
interests  are  beginning  to  talk  themselves  out,  and  that  we  are  really 
witnessing  the  birth  of  a  new  industrj',  or,  at  least,  a  new  industrial 
consciousness.  The  "  Transport  World  "  should  be  able  to  do  much 
to  guide  these  new  developments  and  lead  them  in  the  right  direction. 


Le^al  Intelligence. 

Lamp  Sale  Dispute. 

In  the  Shoreditch  County  Court  last  week  Mr.  C.  S.  EngzeUus  (Weston 
Electric  Lamp  Company)  sued  the  Electrical  Manufacturing  Company 
to  recover  £39  18s.  8d.,  balance  of  account  for  goods  supplied.  Defendants 
had  a  counterclaim  of  £50  for  misrepresentation,  alleging  that  they 
purchased  half -watt  argon  gasfilled  lamps,  but  the  representation 
proved  to  be  false.  Counsel  said  plaintiffs  were  electrical  lamp  manu- 
facturers, and  they  obtained  an  order  i>er  a  man  who  did  a  little 
travelling  for  the  lamps,  the  price  being  5s.  6d.,  less  30  per  cent.  After 
delivery  defendants  conceived  the  notion  that  they  had  been  defrauded 
and  suggested  that  what  was  sold  to  them  were  half-watt  lampe,  but 
really  the  traveller  sold  half-watt  type  lamps. 

The  traveller  was  called  and  said  he  was  certain  he  said  half-watt 
type  lamps.  He  amused  the  court  by  frankly  admitting  that  he  did 
not  know  what  a  half-watt  was.  The  sales  manager,  who  gare  evidence 
as  to  the  order  and  the  despatch  of  the  goods,  said  if  there  had  been 
any  complaint  they  would  have  changed  the  lamps,  but  defendants 
kept  the  lamps.     They  were  made  by  the  Stellar  Company. 

For  defendants,  evidence  was  given  that  the  lamps  were  not  efiGcient. 
They  tested  one  to  see  if  it  was  gas-filled  and  found  it  was  not.  The 
filament  was  ordinary-  Tungsten  wire. 

Judge  Cluer  :  I  cannot  see  that  you  have  made  out  any  misrepre- 
sentation. You  could  have  returned  them,  but  you  have  kept  them  to 
make  an  investigation. 

Mr.  Roberts  (for  defendants)  :  ''  I  am  entitled  to  do  that,  to  see 
whether  we  shall  sue  for  breach  of  warranty  or  reoission  of  the  contract."' 
Taking  all  the  circumstances  into  coiisideration.  it  was  entirely  improbable 
that  his  client  would  live  an  order  for  these  lamps,  unless  he  had  the 
impression  that  he  w«c>  getting  an  efticient  half-watt  lamp  at  a  price 
that  was  cheaper  than  the  half-watt  lamp  on  the  market,  and  was 
thereby  making  a  bargain.  "Is  it  likely  that  he  would  have  agreed  to 
pay  5s.  6d.  less  30  per  cent,  which  is  higher  than  the  tiarket  price, 
for  the  "  vacuum  filled  "  lamp,  unless  he  thought  he  was  buying,  and 
would  be  able  to  sell,  higher  efficiency  lamps,  under  the  ordinary  price 
of  those  lamps  ?  Plaintiffs  are  moompetent  to  say  whether  they  are 
half-watt  or  not.  They  were  sold  recklessly,  to  the  detriment  of  the 
purchaser,  whilst  we  were  relying  on  the  skill  of  the  seller." 

Judge  Cher  found  then-  was  n"  misn>prest>ntation.  He  did  not 
think  they  were  held  out  to  b?  half -watt  and  gasfiUed  ;  it  seemed 
impossible  to  him,  and  he  regretted  that  a  business  man  should  have 
come  and  made  such  a  pitiful  exhibition  of  himself.  The  allegation 
was  that  the  sale  was  by  a  caivlcss  seller,  who  sold  in  his  spare  time. 
Had  he  have  been  asked  if  they  were  gasfilbd.  he  would  pn>bably  have 
said  '■  Ves,'  as  he  did  not  know  enough  about  them  to  say  "  No." 
Defendant  was  the  oidy  one  to  blame,  as  he  had  a  few  faulty  lamps, 
and  would  not  ivturn  them.  Judgment  was  given  for  plaintiff  on  the 
claim  and  countcrclainu  with  costs. 


Electricity  Supply  Contracts. 

Last  week  Mr.  Justice  P.  O.  LawriMue  heanl  an  application  hy  the 
Xorth  Metro{>oUtan  Electric  Power  Supply  Company  for  the  eanoellation 
of  a  contract  made  befoiv  the  war,  under  which  they  supphed  electricity 
in  bulk  to  Stoke  Newington  Borough  Council.  The  application  was 
made  under  the  Courts  Eniergency  Powci-s  Act.  1919,  the  ground  being 
that,  owing  to  the  alteration  of  trade  conditions  due  to  the  war,  the  con- 
tinuation of  the  contract  would  inflict  serious  hardship  upon  the  ap- 
plicauts. 

Mr.  Jenkins.  K.C.,  for  defendants,  resisted  the  application,  and  said 
he  would  be  a  bold  man  who  sugirestcd  that  the  rise  in  the  price  of  coal 
and  the  demand  for  higlier  wages  had  not  begun  long  before  the  war. 

Judgment  was  reserved. 
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Gommercial     Topics. 

Electrical  Supplies  for  South  Africa. 

According   to   recent    rcpjrts   from   South   Africa,   electrical  supplies 

from  the  Continent  are  reaching  South  Africa  at  prices  below  those  of 

English  and  American  houses.     The  "  Natal  Advertiser  "  states  that  the 

Government  is  likely  to  undertake  considerable  expenditure  on  public 

works  in  Durban.     These  include  a  scheme  for  erecting  a  large  electric 

power  station  at  Durban,  and  the  construction  of  the  graving  dock  at 

Congella.     Johannesburg  Town  Council  recently  decided  to  spend  over 

£40,000  on  the  ])urchase  of  cables  for  the  electric  lighting  and  tramways 

department.     Other  local  authorities    are    contemplating  exten-sions  of 

electric  supply  works,  and  there  should  be  a  good  demand  for  electrical 

plant  and  supplies,  &c. 

***** 

British  Trade  with  the  Continent. 

An  interesting  speech  on  the  necessity  of  opening  up  trading  relations 
with  Russia  and  other  countries  was  made  by  Mr.  Birch  Crisp  at  the 
meeting  of  the  British  Bank  for  Fokeign  Trade  last  week.  He  said 
the  trade  of  the  United  Kingdom  was  languishing  because  Europe  lacked 
the  stability  which  went  with  settled  peace.  European  unrest  had 
disorganised  the  trade  of  the  British  Empire.  Until  Russia,  Germany 
and  the  other  Continental  States  could  absorb  the  surplus  products  of 
the  colonics  the  outlook  for  British  manufacturers  was  bad.  Exporters 
could  no  longer  sell  bills  upon  Australia,  New  Zealand,  South  Africa  or 
India,  which  was  tantamount  to  saying  that  they  could  not  be  paid  for 
the  goods  awaiting  shipment.  A  partial  relief  had  come  since  this 
country  began  to  import  freely  dyes,  clocks  and  various  other  goods 
from  Germany.  This  country  could  afford  to  buy  the  articles  enu- 
merated because  it  earned  large  amounts  by  rendering  services  to  world 
commerce.  The  sterling  credits  resulting  from  such  importations 
enabled  German  houses  to  buy  colonial  produce  on  the  London  markets, 
the  sale  of  which  permitted  colonial  buyers  to  take  our  manufactures. 

*  *         *         * 

The  Demand  for  Economy  and  Bureaucratic  Methods. 

Just  now  there  seems  to  be  much  talk  about  the  need  for  economy 
and  the  curtailment  of  public  expenditure,  but  judging  by  the  way 
our  bureaucracy  is  being  steadily  increased  and  strengthened  we  are 
afraid  that  little  heed  is  paid  to  the  demand  for  retrenchment.  During 
the  week  details  were  published  of  the  constitution  of  the  new  Mines 
Depar;)n?nt.  Tlie  Secretary  for  Mines  is  the  Rt.  Hon.  W.  C.  Bridgeman, 
M.P.,  and  the  Permanent  Under-Secretary  is  Mr.  E.  A.  Gowers,  C.B. 
There  are  four  Assistant  Under-Secretaries,  a  Director  of  Health  and 
Safety,  a  Chief  Labour  Adviser  and  a  Financial  Adviser,  with  various 
minor  officials  to  be  appointed  in  due  time. 

The  report  of  the  Committee  of  Inquiry  on  the  Employment  Exchanges, 
which  has  also  been  published  during  the  week,  shows  how  rapidly  'a 
Government  department  can  create  officials.  It  is  stated  by  way  of 
preface,  that  "  since  the  Unemployment  Insurance  Act,  1920,  has 
increa.sed  the  number  of  compulsorily  insured  persons  from  3f  millions 
to  12|  millions,  and  since  it  contemplates  the  general  administration- 
of  unemployment  insurance  through  the  employment  exchanges  its 
passage  has  affected  the  whole  problem  before  the  Committee.  The 
general  conclusion  is  that  the  employment  exchanges  must  be  retained 
as  a  national  system,  but  in  the  interests  of  national  economy  they  should 
be  made  fully  effective  for  their  purpose,  and  various  recommendations 
are  made  for  their  improvements.  Among  these  are  (1)  that  the  Ministry 
of  Labour  should  immediately  overhaul  the  central  office,  the  divisional 
offices  and  the  central  claims  and  record  office,  with  a  view  to  curtail- 
ment, simplification  and  economy  ;  and  (2)  the  departments  acting  in 
respect  of  appointments  and  analogous  matters  arising  out  of  the  war 
should  be  absorbed  with  as  little  (lelay  as  ])ossible  in  the  emj)]oj'mcnt 
exchange  organisation.  Since  the  exchanges  were  first  estbalished  in 
Mar<-h   I!)10  the  staft'  has  increased  from  r)24  (()l2.(i:U  in  .June  hist. 

*  *  *  * 

Our  Export  Trade. 

'I'he  l<\)i'cign  Sam])les  Exhibition  of  the  Dei)a!tment  of  Overseas  Trade 
has  opened  its  new  home,  7-11,  Old  Bailey,  London,  E.C.,  on  Tuesday 
by  the  Right  Hon.  F.  (i.  Kellaway,  M.P.  In  the  course  of  a  short  ad- 
dress, Mr.  Kellaway  said  an  important  i)roblem  facing  the  country  was 
tile  recov(>ry  of  its  overseas  trade.  Unless  we  re-secuied  and  extended 
the  ])ositi()n  we  jir.'vioiis'yheld  in  the  overseas  markets  tbe  outlook  would 
be  grave.  Our-  expciience,  liowevci',  since  tlie  war  gave  every  reason 
foi'  ho])c.  Industry  had  made  a.  remarkable  recoverj',  but  foreign  buyers 
were  now  holding  back,  hojjing  for  a  break  in  prices.  He  ho])ed  manu- 
faeturei"s  who  had  not  u])  tf)  now  engaged  in  the  expoi-t  trade  would  take 
advantage  of  the  ])resent  lull  to  perfect  their  organisation  for  getting 
into  the  foreign  markets  as  soon  as  (he  buying  power  of  those  countries 
was  renewed.  It  was  part  of  the  duty  of  British  trade  representatives 
abroad  (o  send  to  the  Ovei-seas  Tiade  l)(>partment  sam])les  of  foreign 
goods  sold  ill  theii' (listriets,  with  prices,  the  naine.'^  of  the  cnstomei's  who 
were  buying  (ho  goods,  &c.  About  lUD.dUd  sani|)les  were  shown  in  tiuvt 
exhibition,  l)\it  the  De])ar(ment  also  sent  sam])les  of  jiarticular  classes 
of  goods  to  IJritish  man\ifacturers  in  various  i)arts  of  th.o  coiuitry.  The 
number  of  Kaini)les  that  had  been  lent  was  (,.'508.  It  had  been  found 
also  that  employees  who  wore  sus]>icious  of  employers'  statements  in 
regard  to  the  keenness  of  f(U'eign  comi)e(i(ion  were  ]>iv])ared  to  aceep( 
the  infonuadon  collected  (here,  and  in  locali(ies  where  the  Department 
had  sent  cer(ain  classes  of  goods  it  had  been  arranged  for  trade  unioji 
roi)resonta(ivos  and  sho))  s(ewards  to  see  the  exhibits,  with  the  ixvsult 
that  there  had  been  an  improvement  in  the  work  on  the  classes  of  goods 
jU  question.     Another  useful  foatun>  was  (hat  it  had  collee(ed  ir).(l(l() 

oi-eign  catalogues,  which  were  at  the  service  of  British  man>ifac(uix'i's. 


Electricity  Supply. 

Reigate  Council  have  received  sanction  to  a  loan  of  £2,000  for  electric 
supply  purposes. 

Barnstaple  Council  have  received  authority  to  borrow  £9,700  for 
plant  and  mains. 

TuNBRiDGE  Wells  Council  have  increased  the  war  bonus  of  the 
electrical  engineer  (Mr.  R.  N.  Torpay)  from  10  to  20  per  cent. 

Bedford  Corporation  have  applied  for  the  sanction  to  borrow  £20,000 
to  cover  excess  expenditure  on  the  electric  supply  undertaking. 

Hull  Electricity  Committee  has  been  authorised  to  dispense  with  the 
.services  of  women  employees  in.  order  to  make  room  for  ex-Service  men. 

St.  Helens  Corporation  are  applying  for  the  loan  of  £47, .550  for  addi- 
tional plant  and  mains.  The  salary  of  the  borough  electrical  engineer 
has  been  increased  froja  £600  to  £800  per  annum. 

Application  has  been  made  by  the  Morecambe  Council  for  sanction  to 
borrow  £3,000  for  electric  light  mains  and  services  to  the  mew  muni- 
cipal houses. 

Kirkcaldy  Coi'poration  has  increased  the  salary  of  the  Tramwaj' 
Manager  and  Electrical  Engineer  (joint  salary)  from  £575  to  £675  per 
annum. 

Colchester  Council  has  applied  for  authority  to  increase  the  maxi- 
mum charge  ior  electricity  to  Is.  per  unit.  It  is  proposed  to  inciease 
the  charge  for  lighting  Id.  and  for  power  ^d.  per  unit. 

The  City  Council  of  Newcastle-on-Tyne  has  instructed  the  Par- 
liamentary Committee  to  report  on  the  question  of  the  Corporation 
exercising  the  rights  of  jjurchasing  the  electric  undertakings  in  the  City. 

Birmingham  Corporation  finds  some  difficulty  in  financing  some  of  its 
big  schemes,  the  chief  of  which  is  the  building  of  the  new  generation 
scheme  at  Nechells.  Further  enquiries  are  being  made  by  the  Finance 
Committee  but  it  is  hoped  to  secure  the  Treasuiy  assent  to  the  flota- 
tion of  stock. 

The  Electricity  Commissioners  have  sanctioned  a  loan  of  £42,250  for 
the  purchase  of  two  new  boilers  for  the  Blackpool  electricity  works. 
The  Electricity  Committee  has  decided  to  install  a  system  of  oil  firing 
as  an  auxiliary  to  the  existing  method,  and  an  order  has  been  placed  with 
the  Gretna  Engineering  Comjiany  for  the  installation  of  the  apparatus. 

West  Ham  Corporation  has  apiDlied  for  sanction  to  a  loan  of  £19,712 
for  the  purchase  of  a  1,500  kw.  converter,  and  the  laying  of  high-tension 
main  cables  for  linking  up  with  the  East  Ham,  Barking  and  Ilford 
electric  supply  undertakings.  The  Electricity  Commissioners  recently 
suggested  that  West  Ham  should  supply  electricity  in  bulk  to  East  Ham, 
Barking  and  Ilford,  and  these  districts  will  contribute  to  the  initial 
expenditure  in  proportion  to  the  length  of  connecting  cable  laid  in  their 
respective  areas. 

The  accounts  of  Cardiff  Electricity  Department  for  the  year  ended 
March  31  show  revenue  £117,625,  compared  with  £84,011  in  pre\'ious  year, 
and  working  expenses  £76,355  (£61,599).  Interest  and  sinking  fund 
required  £22,689  (£21,625)  and  net  profit  was  £18,581  (£787),  after  pro- 
vision out  of  revenue  of  £3,971  for  new  meters.  Units  sold,  exclusive 
of  traction  supplies,  were  9,043,534  (9,193,918).  Heating  and  domestic 
apparatus  connected  are  equal  to  3,077  kw.,  an  increase  of  855  kw.,and 
motors  connected  9,444  h.p.  (increase  538  h.p.). 

A  conference  of  representatives  of  electric  supply  rNDERT.\KiNGS 
in  Scotland  was  held  in  Edinburgh  on  the  29th  ult..  Councillor  Bruce 
Lindsay  presiding,  in  order  to  consider  the  question  of  forming  a  District 
Joint  Board  in  connection  with  the  National  Joint  Industrial  Council 
for  the  electricity  supply  industry.  After  discussion  it  was  decided  by 
a  majority  to  set  uj)  a  District  Boaid  for  Scotland,  to  deal  with  the 
technical  staffs  only.  It  was  decided  that  the  employers"  representatives 
should  meet  the  re])resentatives  of  the  Electric  Power  Engineers'  Asso- 
ciation at  an  early  date  to  consider  the  situation  in  Scotland. 

By  way  of  increase  of  salary  the  Darlington  Cori>oration  has  decided 
to  pay  the  borough  electrical  engineer  (Mr.  Liuni)  (he  bonus  on  any  re- 
duction effected  in  working  costs  per  unit  sold  below  the  average  of  the 
40  lowest  municipal  undertakings.  Aid.  Bates  objected  to  the  proposal 
because  he  thouglU  the  ])rincipal  was  a  wrong  one.  Mr.  Lunn  was  a  most 
capable  man  and  was  no(  jiaid  the  salary  his  services  conunended.  For 
many  years  iu-  had  kept  (he  cost  of  gencraring  elec(ricity  a(  the  bottom 
of  the  iist,  and  he  (hough(  the  Council  woidd  be  willing  to  give  him  a  sub- 
stantial increase  of  salary.  The  chairman  of  the  Electricity  Committee, 
Aid.  Sir  Charles  StarnuM-.  considered  the  proposal  to  pay  commission 
would  work  sa(i8fac(orily.  They  would  have  keen  competition  to  meet 
in  respect  to  (lie  supi)ly  to  the  new  works,  and  they  would  not  be  able 
to  do  that  vuiless  they  got  costs  down  to  n  minimum.  The  proposal  was 
idtimately  adopted. 

It  is  na(ural  (ha(  (he  publication  of  the  Severn  Barrage  Scheme  of 
(he  Minis(ry  of  Transpor(  should  arou.se  a  feeling  of  friendly  rivalry  in 
other  (luarters.  Aln-ndy  the  Livekpool  Tramways  and  Electric  Light 
Commit  (ce  ha  vein.s(ruc(cd  the  City  Electrical  Engineer  (Mr.  H.  Dickiui<on) 
to  pivpare  a  ivpor(  as  (o  the  utilisation  of  the  tidal  W.\TER  ov  thk 
Mersey  for  (he  generation  of  electricity. 

A  Wallasey  councillor  has  .-<ugges(ed  (hat  it  niigh(  also  lx>  possible  to 
utilise  the  Wallasey  Pool.  He  though(  tha(  two  tunnels  would  be  re- 
(|uired  to  empty  it  and  (wo  (unnels  to  fill  i(  a(  high  wa(er.  The  passing  of 
(he  water  (hrough  (he  la((er  (unnels  would  drive  the  turbines  for  gen- 
crating  elee(ricity  a(  a  big  generaring  station  sonunvherc  on  the  Wallasey 
side.  Sullicien(  elec(rici(y  could  V>p  generated  to  supply  Wallasc}-. 
Birkenhead,  and  (lie  Dock  Board  with  all  the  power  they  wanted. 
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Electric  Traction. 

Hakrow  Council  has  decided  to  purchase  four  additional  electric 
vehicles  for  refuse  collection. 

A  new  subway,  stairways  and  booking  offices  have  Ixren  opened  at  the 
Charing  Cross  Station  of  the  Undergkouxd  Ei.ectkk;  Railways 
Com !•  ANY  during  the  week. 

Mr.  J.  H  Rider  has  been  appointed  arbitrator  in  the  disj)ute  between 
ToRgt'AY  Corporation  and  the  local  tramways  company  as  to  the  charge 
to  be  made  for  current  for  traction  purposes. 

Finding  their  original  a])plication  for  permission  to  increa.se  tramway 
fares  by  50  per  cent,  is  not  likely  to  meet  the  increased  charges  upon  the 
undertaking,  Colne  (Council  have  now  decided  to  a])i)ly  for  sanction 
to  |)ut  up  fares  100  per  cent. 

BiiiGHTON  Council  has  resolved  to  increase  the  tramway  fares  again 
in  order  to  meet  the  increased  expenses.  Although  it  was  decided,  by 
a  majority  of  one,  to  ask  the  Tramways  Committee  to  prepare  a  system 
of  Id.  stages,  one  member,  Aid.  Cardcn,  j)rophesied  that  within  a  year  a 
3d.  minimum  charge  would  previa!  for  both  trams  and  omnibuses. 

The  severe  gales  during  Friday  and  Saturday  did  con.siderable  damacje 
TO  overhead  tramway  and  telki'Iione  wires,  especially  in  the  North. 
At  Halifax  two  tramcars  were  blown  over  on  Friday  on  a  highly  exposed 
portion  of  the  (.Jueensbury  section  of  the  route.  For  some  time  on 
Saturday  only  cars  with  uncovered  tops  were  used. 

At  the  meeting  of  Belfast  Corporation  on  the  lstin.9t.  it  was  announced 
that  the  first  instalments  of  new  tramcars  had  arrived.  It  was  also 
stated  that. the  temporaiy  power  station  at  Mu.sgrave  Channel  Iiad  beer, 
started,  and  was  giving  them  an  additional  4,500  kw.,  of  which  Messrs. 
Harland  &  Wolff  were  getting  2,500. 

The  accounts  of  the  Wallasey  Tramways  Department  for  the  year 
ended  March  ."51  show  income  £130,239,  compared  with  £100,078  in  the 
l)revious  year,  ami  working  expenses,  war  allowances,  &c.,  amounted  to 
£10(t,587  (£()i),8(i9),  leaving  gross  profit  £29,652  (£30,209).  Interest 
required  £5,9.'')9  (£(5.5.30),  sinking  fund  £4,723  (£4,466),  and  instalments 
of  loans  £1,234  (£1,190).  Of  the  remainder,  £4,000  (as  in  previous  year) 
has  been  placed  to  depreciation,  £2,500  (£5,000)  to  deferred  renewals 
suspense  account,  and  £14,000  (£12,000)  allocated  for  relief  of  rates. 
Re{;eipts  per  car-mile  were  21-24d.  (18-76d.),  and  working  expenses, 
including  power,  war  allowances,  &c.,  were  16-47d.  Passengers  carried 
were  21,435,873  (19,354,654)  and  car-miles  run  1,465,595  (1.273,333). 

A  deadlock  has  arisen  in  connection  with  the  recent  demand  of  the 
TRAMWAY  EMPLOY'EES  foT  a  further  increase  of  12s.  a  week  in  wages. 
The  companies  owning  tramways  recently  intimated  their  inability  to 
concede  the  demand,  but  negotiations  continued  between  the  men  and 
the  municipal  undertakings.  On  Tuesday,  however,  the  conference 
between  the  parties  at  the  Ministry  of  Labour  proved  abortive  and  the 
employers  declined  to  consider  any  further  advance'or  to  agree  to  arbi- 
tration. We  are  not  surprised  at  this  development  because  during  the 
past  week  or  two  many  municipal  tramway  departments  have  published 
accounts  which  show  that  they  are  already  working  at  a  serious  loss  and 
any  additions  to  the  wages  bill  would  only  mean  a  still  further  loss  and 
the  closing  down  of  some  of  the  smaller  concerns. 


Personal  and  Appointments. 

Mr.  J.  A.  Bromley,  of  Leeds,  has  been  ajjpointed  manager  of  the 
Keighley  tramways  and  trackless  trolley  undertaking  at  a  salarj'  of 
£400  a  year. 

Mr.  Robert  P.  Tod  has  been  appointed  an  O.B.E.  for  sj)ecial  services 
during  the  war  in  connection  with  the  British  Aluminium  Company's 
factory  at  Kinlochleven. 

The  professorship  of  metallurgy  in  the  University  of  Manchester  was 
recently  offered  to  Prof.  Benedicks,  the  Swedish  scientist,  but  he  has 
gratefully  decline^  the  offer,  as  he  wishes  to  devote  his  activity  to  his 
own  country. 

Sir  John  F.  C.  Snell,  member  of  Council  of  the  Institution  of  Civil 
Engineers  and  past-president  of  tiie  Institution  of  Electrical  Engineers, 
has  been  appointed  a  memberof  the  Advisory  Council  to  the  Committee 
of  the  Privy  Council  for  Scientific  and  Industrial  Research. 

Mr.  S.  Douglas  Cox,  who  since  the  inception  of  the  company  some 
seven  years  ago,  has  been  chief  electrical  engineer  of  the  Dubilier  Con- 
denser Company,  Ltd.,  has  now  severed  his  connection  with  the  company. 
Future  communications  should  be  addressed  to  him  at  22,  Tavistock- 
street,  Covent  Garden,  London,  W.C.2. 

Educational. 

The  regulations  governing  the  award  of  Admiralty  schohiri^hip  in 
electrical  engineering  at  the  Royal  Naval  College,  Gi-eenwich.  are 
under  the  consideration  of  the  Board.  Until  further  notice,  however, 
a  three-j^ears'  electrical  course  will  be  granted  to  the  successful  scholar, 
but  only  the  boy  who  obtains  the  highest  number  of  marks  in  three 
years  instead  of  two  years,  as  previoush'-,  will  be  awarded  a  scholai-shij). 
An  endeavour  is  being  made  to  raise  a  loan  of  £500,000  for  the  Univer- 
sity OF  Leeds.  About  £250,000  is  required  for  a  new  laboratory  for 
teaching  and  research  in  pure  and  applied  science,  especially  in  the 
chemistry,  physics,  engineering,  textile,  fuel  and  mining  departments. 
The  remainder  will  be  applied  for  extensions  of  buildings,  &c.,  in  other 
■departments  of  the  imiversity. 


Miscellaneous. 

The  Will  of  .Mr.  Kohkkt  .Stkwai;t  Bain,  managin);  din-ctor  of  the 
Ixjiidon  Electric  Supply  ('or{j<>ration,  has  Ix^en  proved,  and  the  grosa 
value  of  ihe  estate  has  Ix-en  returned  at  £70,624. 

The  late  Sir  William  Mather,  D.L.,  a  former  chairman  of  Mather  ft 
Piatt,  Ltd.,  and  a  member  of  Council  of  Owen's  College  and  Manchester 
University,  left  estate  of  the  valae  of  £405,840,  of  which  £3»4,896  was 
net  personality. 

Lime  Beatrice  Katharine  Dem.sos-Pender  left  estate  of  the  value 
of  £42,597.  Bv  the  will,  which  was  proved  bv  her  husband.  Sir  John 
Denison- Pender,  O.B  E.,  K.C..M  0.,  Alex.  R.  Hardieand  Wm.  H.  Burman, 
after  some  bequests  to  servants  the  property  was  left  to  her  »odb. 

On  the  1st  inst.  the  staff  of  the  Bristol  depot  of  the  Edison  Swan 
Electric  Company  held  the  first  of  a  serie.s  of  .Socials  in  the  company's 
showroom,  Mr.  Fifield,  district  manager,  presiding.  After  an  informal 
music  programme  had  been  performed  dancing  followed. 

An  Efficiency  Exhibition  is  being  organised  by  the  '"  Daily  Mail," 
and  will  be  held  at  Olympia,  from  Feb.  10  to  26.  The  object  of  the  ex- 
hibition is  to  demonstrate  a  practical  means  by  which  a  higher  standard 
of  efficiency  can  be  obtained  in  production,  distribution  and  transport. 

It  has  been  propo.sed  that  a  re-unicn  dinner  for  past  and  present 
British  Thomson-Houston  draughtsmen  be  held  in  London  on  a 
Saturday  in  the  near  future.  It  is  hoped  that  those  willing  to  support 
this  function  will  write  to  Mr.  J.  H.  Castell,  Clun  House,  Surrey-street, 
Strand,  Lrmdon,  W.C. 

The  recent  ballot  on  the  wages  offer  to  emi>loyees  of  electbicity 
L'NDERTAKINGS  IN  THE  CJreater  London  (No.  10)  Area  has  resulted 
in  3,788  votes  being  jast  for  accei)tance  and  1,957  against.  With  two 
exceptions,  the  Unions  involved  were  in  favour  of  acceptance,  the  mem- 
bers of  the  E.T.U.  voting  1,484  for  and  1,028  against. 

The  Christmas  course  of  juvenile  lectures  at  the  Royal  Institution 
will  this  year  be  delivered  by  Prof.  J.  A.  Thomson  on  the  '"  Haunts  of 
Life."  The  lectures  will  commence  on  Tuesday,  Dec.  30,  when  th«- 
subject  will  be  "  The  School  of  the  Ojien  Shore."  The  following  lectun> 
will  be  on  the  "  Open  Sea,"  "  The  Great  Deeps,"  ""  the  Freshwaters," 
■'  The  Conquest  of  the  Land,"  and    '  The  Mastery  of  the  Air." 

At  Birmingham  Police  Court  on  Friday,  Alfred  Downes,  trading  as  th'- 
Aston  Electrical  Company,  was  fined  40s.  for  unlawfi  lly  coNNEc-nN<. 
a  meter  with  an  electric  line'without  ha\'ing  given  48  hours"  notice  of  hi< 
intention  to  the  Electric  Sujjply  Department.  It  was  stated  that  de- 
fendant's supply  of  electric  current  was  cut  off  because  he  had  not  paid 
his  account.  It  was  found  when  a  representative  of  the  deptartment 
went  to  remove  the  meter  that  the  supplv  had  been  recormected. 

After  the  regular  meeting  of  the  Kelvin  Lodge  on  the  26th  ult.  the 
reigning  master,  Mr.  H.  Porter-Cox,  presided  at  the  banquet  over  a 
gathering  of  79  members  and  visitors,  including  Messrs.  Leonard  (;. 
Tate,  J.  G.  Hood,  A.  T.  Turney.  W.  E.  Warrilow,  &c..  and  after  an 
excellent  musical  programme  everj'one  went  away  feeling  that  they  had 
enjoyed  a  happy  evening,  and  that  the  Kelvin  Lodge  was  in  for  another 
successful  year. 

In  reply  to  a  question,  Mr.  lUingworth  (Postmaster-! General)  stated  in 
the  House  of  Commons  :-ecently,  that  a  series  of  exjx'riments  were 
recently  made  to  test  the  feasibility  of  distributing  news  messages 
from  a  central  distributing  station  by  means  of  wireless  telephony. 
The  general  results  of  the  experiments  were  satisfaciorj'  so  far  as  audibility 
of  speech  was  concerned,  but  owing  to  the  slow  rate  of  transmission,  and 
to  the  fact  that  the  messages  could  be  easily  intercepted,  the  news 
agency,  on  whose  behalf  the  experiments  were  made,  had  not  seen  its  way 
to  adopt  the  system.  It  was  also  found  that  the  experiment  caused  (X>n- 
siderablc  interfei-ence  with  other  stations,  and  for  the  ptvsenl  the  trials 
had  been  suspended.  Exjjeriments  were,  however,  being  made  to  test 
the  practicability  of  using  high-speed  wireless  telegraphy  for  news  and 
commercial  services,  and  promising  results  had  been  obtained. 

The  Fire  Brigade  of  the  Edison  Swan  Company,  which  is  one  of  the 
oldest  private  fire  brigades  in  the  country,  held  their  annual  dinner  in 
the  staff  cafe  at  Ponder's  End  Works  oi.  the  3nl  inst.  Ab«^ut  sixty  sat 
down  to  an  excellent  dinner  uniler  the  chairmanship  i>f  Dr.  C.  E.  Hiatt, 
the  chief  guests  being  the  members  of  the  Ponder's  End  Fire  Brigade. 
who  brought  their  motor  tire  engine  with  them  in  onler  to  be  prejwired 
for  any  emergency.  After  the  usual  loyal  toast,  the  \-ice-chainnan.  Mr. 
W.  B!  Clarke,  proposed  "  the  Visitors."  and  Second-Officer  Walters 
(P.E.F.B.)  responded.  Some  amusement  was  caused  by  the  chairman 
demanding  a  count  of  the  medals  woni  by  two  of  the  tiremen  pn>s<nit. 
The  final  result  was  Firt^nan  Hull  (Ponder's  End  F.B.)  37,  and  Capt. 
Hack  (Ediswan  F.B.)  28.  The  remainder  of  the  evening  was  devoted  to 
an  excellent  concert  given  by  memlx^rs  of  the  Ediswan  Girl's  Musical 
Association  and  the  Ediswan  Entertainers. 

The  annual  prize  distribution  at  the  Northampton  Polvtechnk 
Institute  took  place  on  Friday.  The  workshops  and  laboratories 
were  open  for  insj)ection  and  demonstmtions  were  arranged  in  the 
lecture  i-ooms.  Dr.  S.  Russell  Wells,  vice-chancellor  of  the  University 
of  London,  who  juvsented  the  prizes  and  certificates,  said  he  believetl 
that  the  capabilities  of  the  British  jvople  were  as  great  as  ever,  but  it 
was  up  to  the  nation  at  lai-ge  to  supply  the  young  soldiers  of  commerce 
with  the  necessary  armament  of  education.  He  reganled  the  North- 
ampton Institute  as  one  of  the  great  recniiting  and  organising  centres 
from  which  went  forth  n>inforcements  to  those  who  were  engaged  in 
the  strenuous  battles  of  trade  and  commerce. 

The  principal.  Dr.  R.  Mullineux  Wabnsley,  reported  that  work  had 
now  resumed  pre-war  dimensions  and  th^  munber  of  students  approached 
3,000. 
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Business  Items,  &c. 

Cbctl  Sutcliffk  and  Noel  Williams,  electrical  engineers  and  con- 
tiactors,  6,  Wood-street,  Cedar-street,  Blackpool,  have  dissolved  part- 
nership. 

A  provisional  agreement  has  been  entered  into  by  the  directors  of 
Baldwins,  Ltd.,  and  the  British  Mannesmann  Tube  Company  for  the 
fusion  of  the  two  companies  by  an  exchange  of  shares. 

Albert  Bonnan  and  Benjamin  T.  Chonchol,  trading  as  the  Manchester 
Private  Telephone  &  Electric  Lighting  Company,  25,  Cooper-street, 
Manchester,  have  dissolved  partnership  so  far  as  concerns  Mr.  Chonchol. 
Debts  by  Mr.  Bonnan,  who  continues  the  business. 

Stanley  Jas.  Potts  and  Norman  Fawkes,  civil  and  electrical  engi- 
neers, 42,  Baltic-chambers,  Quayside,  Newcastle-on-Tyne,  have  dissolved 
partnership  so  far  as  concerns  Mr.  Potts.  Debts  by  Mr.  Fawkes,  who 
continues  the  business  under  the  style  of  Potts  &  Fawkes. 

Mr.  Stainer  Hutchins  has  acquired  the  control  of  the  Thames  Iron 
Syndicate,  Ltd.,  which  controls  the  Cowper-Coles  Patents  for  the 
deposition  of  iron,  and  is  arranging  to  install  a  plant  in  this  country  for 
the  commercial  demonstration  of  the  process. 

The  Lanston  Monotype  Corporation,  Ltd.,  43  and  43a,  Fetter-lane, 
London,  E.C.4,  has  on  sale  a  little  machine  called  the  Safe-Guard 
Cheque  Writer,  which,  while  writing  the  amount  of  the  cheque,  per- 
forates the  paper  distinctly  in  such  a  way  as  to  prevent  subsequent 
tampering. 

The  business  of  the  Patent  Laughton  Drive  Company  and  that  of  Mr- 
H.  Laughton,  engineers'  factor,  of  Nottingham,  have  been  formed  into 
a  private  limited  company,  under  the  title  of  the  Patent  Laughton  Drive 
Company,  Ltd.  Correspondence  should  be  addressed  to  the  company  at 
84,  Bridge-street,  Sheffield. 

Peter  AUman  and  Wm.  TumbuU  Gray,  trading  as  P.  Allman  &  Com- 
pany, electrical  and  mechanical  engineers,  5,  Queen-street,  Manchester, 
have  dissolved  partnership,  so  far  as  concerns  Mr.  Gray.  Debts  by  Mr. 
Allman,  who  continues  the  business.  Mr.  Gray  will  carry  on  business  on 
his  own  account  as  an  electrical  and  mechanical  engineer  at  22,  Piccadilly, 
Manchester. 

The  trade  will  be  interested  in  a  striking  poster  issued  by  the  British 
Electrical  Development  Association,  Hampden  House,  84,  Kingsway, 
London,  W.C.2,  in  connection  with  the  movement  to  induce  the  public 
to  buy  electrical  presents  at  Christmas  and  to  popularis'e  electrical 
appliances  for  household  use.  "  Let's  buy  Electric  Presents  this  year  " 
is  printed  at  the  head  of  the  poster,  and  this  proposition  is  presumably 
being  made  by  the  lady  in  the  picture  to  her  male  escort.  Many  elec- 
trical appliances  would,  undoubtedly,  make  attractive  and  useful  pres- 
ents, and  the  opportunity  for  pushing  them  afforded  by  the  present 
season  should  not  be  neglected  by  dealers  in  electrical  supplies. 

The  General  Electric  Company,  Ltd.,  are  making  arrangements  for 
the  forthcoming  removal  of  their  stockrooms  to  their  new  premises 
in  Kingsway,  and  they  notify  that  goods  sent  by  rail  from  provincial 
suppliers  for  delivery  to  their  Queenhithe,  Upper  Thames-street  and 
Little  Trinity -lane  warehouses  may  be  forwarded  by  rail  up  to  Dec.  17  ; 
after  that  date  no  further  traffic  is  to  be  sent  forwarduntil  after  Xmas, 
except  urgent  consignments  specially  ordered  forward  by  passenger  train. 
After  Xmas  all  goods  usually  consigned  to  the  above-mentioned  ware- 
houses must  be  consigned  and  addressed  to  the  new  premises  at  Magnet 
House,  Kingsway,  W.C.  (goods  entrance,  Keeley-street).  In  regard  to 
goods  for  the  wire  and  cable  departments  from  suppliers  in  the  London 
area,  these  may  be  delivered  by  road  to  Upper  Thames-street  up  to  4  p.m. 
Dec.  if),  and  from  9  a.m.  Dec.  20  to  noon  Dec.  24,  they  may  be  delivered 
to  Magnet  House,  Kingsway.  Goods  for  Queenhithe  and  Little  Trinity- 
lane  may  be  delivered  by  road  to  these  addresses  up  to  noon  Dec.  24. 
No  traffic  will  bo  received  at  any  of  the  premises  mentioned  during  the 
week  ending  Jan.  1,  1921,  and  on  and  after  Jan.  3  all  goods  usually 
delivered  to  Queenhithe,  Little  Trinity-lane  and  Upper  Thames-street 
must  be  delivered  to  Magnet  House,  Kingsvay. 

Obituary. 

The  death  occurred  suddenly  last  week  of  the  Earl  of  BEsgBOROUGH, 
chairman  of  the  London,  Brighton  &  South  Coast  Railway  Company. 
During  hia  tenure  of  office,  sections  of  the  company's  line  were  converted 
to  elootric  traction,  and  a  complete  scheme  for  the  introduction  of  electric 
working  on  the  lino  from  London  to  Brighton  was  formulated.  The 
deceased  is  succeeded  in  the  title  by  Viscount  Duncannon,  M.P.,  chairman 
of  the  London  Electric  Supply  Corjjoration. 

1'he  death  is  announced  of  Sir  Wm.  de  W.  Abney,  K.C.B.,  F.R.S., 
well  known  for  his  work  on  photography.  Ho  was  h>Tn  in  1844,  entered 
the  Royal  Engineers  when  17  and  retired  in  1881.  For  his  rcsean  lies 
into  the  ])henoniena  of  radiation  lie  was  awarded  in  1882  the  Rumford 
medal  of  the  Royal  Society,  of  which  he  had  boon  elected  a  Fellow  in 
1870.  Ho  was  the  author  of  many  Papers  and  books  on  photography 
and  light.  His  treatise  on  "  Piiotograi)hy  with  Emulsions"  was  long 
regarded  as  a  standard  work  of  reference,  and  his  work.  "  Instruction 
in  Photography,"  has  run  into  many  editions.  In  1884  Sir  William  Abney 
was  appointed  assistant  director  for  science  in  tlie  Science  and  Art 
Dopartmctit,  and  in  1888  he  was  made  a  C.B.  Ho  became  a  diri>ctor  in 
1893  and  assistant  seci-etary  six  years  later.  In  1900  he  was  apjiointed 
Assistant  Sccn>tary  to  the  Boarcl  of  Education,  and  in  1903  he  became 
Bcientifur  adviser  to  the  Hoard,  lie  was  chairman  of  tiie  Council  of  tlie 
Society  of  A;'s  from  1903  to  19(t.">.  and  after  acting  in  1909  as  a  member 
of  the  lutcrnational  Kxl\ibiti()ns  Royal  ("oniinission.  was  made  a  K.C.B. 
Apart  from  his  work  in  i)hotograi)iiv,  Sir  William  Abney  was  an  authority 
•n  many  scientific  matters,  especially  those  relating  to  colour  visiou. 


Tenders  Invited  and  Accepted. 

LiTTLEBOROUGH  Urban  Council  invite  tenders  for  the  supply  and 
laying  of  h.t.  cables  and  roadwork.     Tenders  to  the  Clerk  by  Dec.  20. 

The  Societe  Nationale  des  Chemins  de  Fer  Vicinaux,  14,  Rue  de  la 
Science,  Brussels,  invite  tenders  by  Dec.  20  for  a  10-ton  electric  crane. 
Pontypridd  Guardians  require  tenders  by  December  14  for  three 
months'  supply  of  electrical  material,  &c.  Forms  of  tender  from  the  Clerk. 
Napier  (N.Z.)  Council  require  tenders  by  Jan.  17  for  a  500  kw.  gas- 
electric  generating  set.  Specification  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London,  S.W.I,  until  Dec.  15. 

EcCLES  Health  Committee  require  tenders  by  Dec.  15  for  electric  light 
installation  work  in  24  houses  on  the  Ansen-street  housing  site.  Speci- 
fications from  Borough  Electrical  Engineer. 

The  Municipality  of  Salisbury  (Rhodesia)  invites  tenders  for  the  supply 
of  electric  generating  plant,  switchgear,  cable  and  converters.  Tendere 
to  the  Town  Clerk,  Town  House,  Salisbury,  by  noon  Jan.  13,  1921. 
Antwerp  municipaUty  require  tenders  by  Jan.  25  for  20  5-ton  electric 
cranes..  Specifications  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London,  S.W.I. 

The  Victorian  Railw^ay  Commissioners  want  tenders  by  Feb.  2  for 
various  requirements,  including  axle  generator  train-fighting  material 
and  accumulator  cells  (contract  33,760)  and  miniature  e'ectric  staff 
instruments  (contract  33,694.) 

Southampton  Corporation  invite  tenders  for  the  supply  and  erection 
of  steel  work  for  extensions  to  boiler-house  ;  also  extensions  to  boiler- 
house  equipment.  Sjjecifications  from  the  borough  electrical  engineer, 
Mr.  W.  G.  Turner.     Tenders  to  the  Town  Clerk,  by  noon,  Dec.  17. 

The  Southland  (N.Z.)  Electric  Power  Board  invite  tenders,  by 
Jan.  18,  for  supply  of  plant  for  the  Lake  Monowai  hydro-electric  scheme, 
including  two  3,530  k.v.a.  generators,  a  105  kw.  generator  exciter,  a 
6,600/110  volt,  105  kw.,  motor-generator  exciter,  a  battery  charging  set, 
a  60  cell  battery,  two  5,000  h.p.  and  one  150  h.p.  water  turbines,  trans- 
formers, &c.  Specifications  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London,  S.W.I. 

The  New  Zealand  Public  Works  Department  require  tenders  by 
Feb.  11,  1921,  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings 
in  connection  with  the  Mangahao  electric  power  plant.  The  Depart- 
ment also  require  tenders  (by  Jan.  21)  for  steel  pipe  lines  and  fittings  in 
connection  with  the  fourth  pipe  line  for  the  Lake  Coleridge  electric  power 
plant.  Specifications  can  be  seen  at  the  Department  of  Overseas  Trade, 
35,  Old  Queen-street,  London,  S.W.I. 

The  Rand  Water  Board  (Johannesburg)  invite  tenders  by  Jan.  13 
for  the  supply  and  erection  of  a  steam  boiler,  superheater,  stoker, 
economisers,  &c.  (contract  No.  191),  at  the  Swartkopjes  pumping  station  ; 
also  steam  turbo-driven  centrifugal  pump,  condenser,  piping,  &c.  (con- 
tract No.  192).  Specifications  may  be  consulted  at  the  machinery 
section  of  the  Department   of  Overseas  Trade,   35,  Old   Queen-street, 

S.W.I.  

Electricity  Commissioners  of  Victoria  (AustraUa)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12,500  kw.  turbo -alternators,  600  kw.  turbo- 
altemators,  transformers,  switchgear,  cables,  transmission  steel  towers, 
steel  telephone  poles,  &c.  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne- 
place,  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates,  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon  Feb.  24,  to  Mr.  R.  Liddelow,  secretarr. 
Electricity  Commissioners,  673,  Bourke-street  West,  Melbourne. 


Birkenhead  Council  have  accepted  the  tender  of  W.  T.  Helney's 
Telegraph  Works  Company  for  h.t.  mains  at  £8,832  16s..  and  that  of  the 
British  Thomson -Houston  Company  for  rotarj- converting  plant  at  £4,660. 

Bankruptcies  and    f  Jquidatlons. 

Jas.  Wm.  Layton,  electrician,  5,  Nobles  Bank,  Hendon,  Sunderland, 
has  been  adjudicated  bankrupt. 

Geo.  Wm.  Lester,  formeriy  trading  as  Lester  &  Bniwne  at  44  and  46. 
Surbi  ton -road,  Kingston,  Surrey,  has  been  adjudicated  bankrupt. 

Claims  against  E.  Goossens,  Pope  &  Company.  Ltd.  (in  vol.  liq.),  are 
to  be  sent  by  Dec.  31  to  Mr.  P.  J.  Pajnie,  36,  Basuighall-street,  London. 
KC. 

The  public  examination  of  Jas.  Cruickshank  Thompson,  electrician. 
Station -street,  Mansfield,  took  place  at  Nottingham  last  week.  Liabifities 
wcR^  £185  and  assets  £115. 

~A  meeting  to  receive  an  account  of  the  winding  up  of  the  British 
Ever-Ready  Company.  Ltd.  (in  vol.  liq.).  will  be  held  at  the  offices  of 
the  Ever-Ready  Company  (Great  Britain),  Ltd..  Hercules-place.  Hollo- 
way.  Linulon.  N.,  on  Jan.  6. 

John  Harrison,  trading  as  Hakrison  «  SoN.  electrical  engineer,  93, 
Princcs-stroet.  Southend,  was  publicly  examined  at  Chelmsford  last 
week.  Liabilities  w(>rT>  £915  16s.  5d  and  deficiency  wa«  £665  16s.  5d. 
Debtor,  who  said  all  his  assets  wen^  covered  by  a  bill  of  sale,  attributed 
his  diflicultics  to  strikes  in  the  building  trade.  At  a  ]irivate  meeting  he 
had  offered  creditors  lOs.  in  the  pound.  ]>ayable  by  instalments,  but  it 
had  b<en  nfused.  Debtor  was  ordered  to  hie  an  assets  account  from 
May.  1920,  to  date  of  receiving  order  (Oct.  11).  and  the  examination  was 
adjourned. 


December  10,  1920. 


THE.  ELECTRICIAN. 


699 


Patent   Record. 


k 


SPECIFICATIONS  PUBLISHED^ 

The  following  abslracl  t>'om  some  of  the  specifications  re.enlly  published  have  been 
specially  compiled  by  Mess'S.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  fi-om  the  dale  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1918  Specifications. 

112,938  Cor BiNO.    Transformation  of    three-phase    into   practically   constant   direct 

currents.    (8/1/16.) 
152,696  Arno.    Cooking  stoves  heated  by  electricity.     (2/1/18.) 

1919  Specifications. 

130,595  DuBiLiBR  Condenser  Co.     Electric  condensers.    (1/8/18.) 

131,583  ARNT2ENIUS.     Telephone  systems,     (19/8/18.) 

132,495  Automatic  Telephone  Mfg.  Co.     Impulse  transmitting  devices  for  use  in  con- 

»•'  nection  with  automaticor  semi-automatic  telephone  systems.  (13/9/19.) 
132,784  BoLis.  Ignition  magnetos  for  internal  combustion  engines.  (17/9/18.) 
134,195  Bakker  &l  Bureau  voor  Uitvinders.     Distributing  and  draw-in  boxes  for 

electric  conduits.    (24/10/18.) 
135,502  Burgess  Battery  Co.     Electric  dry  cells.    (19/11/18.) 

140.045  DuBiLiER  Condenser  Co.     Electric  condensers.    (7/3/19.) 

140.046  DuBiLiER  Condenser  Co.     High-potential  electric  condensers.     (7/3/19.) 
143,492  Graf.     Switches  for  electric  installations.     (16/5/19.) 

152,694  B.T.-H.  Co.    (G.E.  Co.l     Electric  incandescent  arc  devices.     (4/3/16.) 

152.702  Lenaghan.     Automatic  telephone  systems.     (23/4/19.) 

152.703  Barry.     Methods  of  and  means  for  reducing  the  lagging  current  on  alte  mating 
current  systems  supplying  induction  motors  and  the  like.    (24/4/19.) 

152,707  CouLSON  &  Optalyte.     Electrical  signalling  lamp.    (28/11/19.) 

152.709  Hope.    Shade  carriers  for  electric  lamp  holders.     (10,/6/19.) 

152.710  Hope.     Electriclamp  holders.     (10/6/19.) 

152,716  Harrison.     Repair  or  renewal  of  electric  incandescent  lamps.     (18/6/19.) 

152.727  B.T.-H.  Co.  &  Wheat.     Electric  light  fittings.     (9/7/19.) 

152.728  Parsons,  Bennett  &ROWE.    Searchlight  and  other  projectors.    (9/7/19.) 
152,733  Holslag.     Electrodes  for  electric  welding,  cutting,  reducing  or  like  operations. 

(12/7/19.) 
152,745  Thompson.     (Compagnie  Generale  de   Radiotelegraphie.)    Telephone  and  the 
like  Systems  and  loading  coils  therefor.     (17/7/19.) 

152.758  Murray.     Radio-navigational  apparatus  and  the  like.     (18/7/19.) 

152.759  B.T.'-H.  Co.     (G.E.  Co.)     X-ray  tube  shields.     (18/7/19.) 
152,761  Timmons.    Telephone  transmitters.     (18/7/19.) 
152,781  Smith.     Electric  signs.     (22/7/19.) 

APPLICATIONS  FOR  PATENTS 

June  23,   1920. 
17,030  SiNziG  &  Wenger.     Switches.     (9/10/ r9.  Switzerland.) 
17,042  Marks.     (Gleichrichter  A.G.)     Heavy  current  relays. 

17.047  Siemens  &  Halske  A.G.    Telegraphic  reception.    (27/9/18.  Germany.) 

17.048  Siemens  &  Halske  A.G.    Type  printing  telegraphs.     (16/12/18,  Germany.) 
17,055  Allgemeine  Ges  fur  Chemisch-:  Industrie.      Heating  device  inelectric  resis- 
tance furnaces.     (13/3/19,  Germany.) 

17.049  Si  iMENS-ScHucKERTWERKE  suspensioH  insulators.     (29/11/19,  Germany.) 

17.081  Garde.     Electric  lamp-holders. 

17.082  Garde.     Electric  fittings. 

June  24.  1920. 
17,103  Jackson.     Arc  lamps. 

17,123  Barker  &  Saxton.     Locking  device  for  electric.  &c.,  hoists. 
17,132  Bennett.     Electric  current  inteiTupters.     (24/6/19,  U.S.) 
17,135  Plant.     Electrically  welding  steel. 

17,144  Apollo  Plug  Mfg.  Co.  &  Brown.     Electric  diaphragm  alarms. 
17,189  Siemens-Schuckertwerke.     Electric  machines. 
17.195  KuHN.     Electric  boring  and  drilling  machines. 
17,228  Parnacott.     Terminals  for  electric  cables. 

17.239  Bureau  voor   Uitvinders  &  Bakker.     Distributing,  &c.,  boxes  for  electric 
installations. 

June  25,   1920. 
17,273  Dransfield.    Telephone  and  telegraph  receivers. 
17,319  Schattner,    Circuit  making  and  breaking  device. 

17.334  Siemens-Schuckertwerke.     Electric  machines.     (6/9/19,  Germany.) 

17.335  Siemens-Schuckertwerke.     Electric  machines.     (12/1/17,  Germany  ) 
17,348  Pechkranz.     Electrolyse!  s.     (27/6/19.  Switzerland.) 

17,351  Malhomme.     Electric  heating  apparatus.    (19/8/19,  France.) 

17,360  Steward  Davit  &  Equipment  CORPN.     Electric  compensators.     (25/6/19,  U.S.) 

June  26,  1920. 
17,394  Sanders.  Quick  make  and  break  switches. 
17,408  Suchostawer.     Magnetic  motor. 

17,413  Sec.  Francaise  Radio- Electrique.     Electromagnetic  wave  receiving  and  trans- 
mitting arrangements.     (3/11/16,  France.) 

17.471  Creed  &  Co.  &  ■Lenaghan.     Electromagnetic  relays. 

17.472  Calvert.     Voltaic  batteries. 

June  28. 
Atkinson.     Device  for  driving  electric  generating  plant,  &c. 
B.  T.-H.  Co.  (G.  E.  Co.).     Electric  regenerative  control. 
CouAiLLET.     Electric  vehicles  with  storage  batteries.    (19/8/19,  France.l 
Hungarian  Elekthermax  Co.     (22,C,  19,  Hungary.) 
Siemens-Schuckertwerke.    Totally     enclosed     electric     machines.     (7/10,14 

Germany.) 
Siemens-Schuckertwerke.     Electric  machines.     (30/3/16,  Germany.) 
Sokal  (Luftfahrzengbau  Schutte  Lanz).     E'ectric  heating  bodies. 
SoKAL  (Luftfahrzengbau  Schutte  Lanz).     Electrically  heated  cooking  plates 
Igranic  Electric  Co.  (Autler- Hammer  Mfg.  Co.).    Thermally  controlled  circuit 

interrupters. 

June  29. 
Western  Electric  Co.     Electric  repeatets  (20/5/19  U.S.) 
North.     Electrically    separating    dust    from    gases    and    vapours     (27/8  17 

Germany.) 
Marsollier.     Elect!  ical  connecting  devices.     (8/2/16,  France.) 
Mabsollier.     Electrical  connecting  devices.    (8.'2/16,  France.) 
Siemens-Schuckertwerke.     Electric  machines.     (29/1/16.  Austiia.) 
MoND  (International  Precipitation  Co.).     Apparatus  for  electrical  treatment  of 


17,497 
17,545 
17,556 
17,558 
17,564 

17,565 
17,589 
17,590 
17,591 


17,709 
17,723 

17,732 
17,733 
17,735 
17,744 

17,747 

17,769 
17,775 


gases. 
Daniels.     Means  for  safeguarding  electrical  recording,  &c..  instiuments  against 

fraud. 
BuNN.     Switches. 
Greir.     Elect!  ic  calculating  machines. 


June  30. 
17,822  Garrard,  Wilson  &S0LOMAN.     Motor-controlling  switchgear. 
17,843  Torrance.     Electric  generators. 

17,849  Cliffs   &   Rutter.     Automatic  electric  switch  mechanism  for  kinematograph 
apparatus. 

17.857  Ges.  fur  Dnahtlose  Telegraphie.     Electro-magnetic  wave  receiving  arrange- 

ments.    (6/5/18,  Germany.) 

17.858  Ges.   fur   Dnahtlcse  Telegraphie.    Thermionic  tube  amplifier     (16/11/15 

Germany). 
17,901  BooRNB.     Electrode  for  depositing  molten  metal. 
17,946  Siemens  &  Halske,  A.  G.     High-tension  transformers.    (30/6/19,  (Germany  ) 


T^^J^jrii 'Companies'    Reports,    &c. 

An  i.sHue  of  £.">0,(J(J0  ten  [fcr  cr-nt.  .s'jvon-yi.ar  noKh  !»  Uing  made  by 
McsHin.  DiiAKK  k  O0RHA.M,  Ltd.  The  company  has  a  fully-paid  share 
capital  of  £l25,fK)0,  with  no  debentures, 

'  The  revenue  of  the  VVe.st  African  Teleoraph  f'o.MpA.sr,  Lri».,  for 
1!JI9  amounterJ  to  £75,041,  from  whirh  i.'*  deducted  £23,525  for  ortlinarv- 
-e.vpcn-<e.s  and  £:37,2f>4  for  maintenance  of  cables,  sundn,-  differences  in 
exchange,  payments  to  staff  and  other  e.xfjenHeB  incidental  to  the  war, 
and  .special  contribution  to  jjension  and  sufK-rannuation  funds  towards 
depreciation  of  invcstment.s,  leaving  a  balance  (including  £90  brought 
forward)  of  £14,:i4:{.  There  has  been  transferred  to  reserve  £4,0rX», 
and  a  dividend  of  4  ]>er  cent,  (tax  free)  has  been  paid  for  th^  vear, 
carrying  forward  £1,0.'{9. 

The  report  of  the  directors  of  the  \Ve.sterx  Telegraph  CoMrAXY, 
Ltd.,  for  the  year  ended  June  30,  1920,  state.s  that  the  revenue  amounted 
to  £2,683,070  7s.  7d.,  and  the  working  exjjense.s  to  £939.933  Ss.  9d. 
After  prfjviding  £32,747  for  debenture  stock  interest,  and  £«>87,992  158.  6d. 
for  income  tax,  excess  profits  dutv  and  f'orjKjration  profits  tax,  the 
balance  is  £1,022,403  8s.  4d.  ;  with"£37,803  2s.  Id.  bn.ueht  forwartl  the 
total  is  £1,060,206  10.s.  .5d.  The  dire-ctors  have  transferred  £450.000  to 
general  reserve  fund,  £145,000  to  provision  on  account  of  inTestment 
fluctuations,  £.50,000  to  the  maintenance  ships  reserve  fund,  and  £50,000 
to  the  land  and  buildings  depreciation  fund.  The  expenses  of  Issue  of 
new  capital  and  intere.st  on  instalments  paid  in  advance  on  account  of 
new  i.ssue  amounted  to  £7,866  ILs.  7d.  One  interim  dividend  of  1^  per 
cent.,  two  interim  dividends  of  2 J  per  cent,  each,  and  a  final  dividend  of 
3i  per  cent,  have  been  paid,  amounting  together  to  £207,930,  making 
a  total  distribution  of  1(/'  per  cent,  tax  free,  for  the  year,  leavine 
£149,409  18.S.  lOd.  to  be  carried  forward.  In  accordance  with  the 
resolution  pas.sed  at  the  extraordinarj-  general  meeting  in  March  last, 
the  capital  has  been  increased  from  "£2,.)(Xl,00^)  to  £3,500,000  by  th^ 
creation  of  100,000  shares  of  £10  each.  The  directors  have  appoint  • 
Mr.  John  Cuthbert  Denison-Pender,  M.P.,  to  a  seat  at  the  Board. 

^ot  the  year  ended  Dec.  31,  1919,  the  revenue  of  the  Ea.sters  Exten- 
sion, Australasia  &  China  Telegraph  Company,  Ltd.,  amounted 
to  £2,446,865  17s.  4d.,  from  which  is  deducted  £605,99<J  14s.  Id.  for 
ordinary'  expenses,  and  £355,790  9s.  3d.  for  maintenance  of  cables  and 
special  expenditure,  leaving  a  balance  of  £1,485,084  14s.  After  pro- 
viding £413,865  2s.  5d.  for  income  tax  and  excess  prf)fit.<:  duty  payable 
in  England,  and  £30,096  for  interest  on  the  mortgage  debenture  stock, 
there  remains  £1,041,123  lis.  7d.,  to  which  is  added  £41,316  lOs.  7d. 
brought  forward,  making  a  total  available  of  £1,082.440  2s.  2d.  Out 
of  this  the  directors  have  placed  £350,000  t(<  general  reserve  and  made 
a  further  prov*ision  of  £200,000  towards  investment  fluctuations,  making 
the  total  provision  against  depreciation  £450,0iM>.  Three  tliridends  of 
\h  per  cent,  each  and  a  final  dividend  of  o\  per  cent,  have  been  paid, 
amounting  together  to  £300,000,  making  a  total  distribution  for  the  year 
of  10  per  cent.,  tax  free.  The  above  appropriations  absorb  £850,000, 
leaving  £232,440  2s.  2d.  to  be  carried  forward. 

In  accordance  with  the  authority  given  at  the  extra jrdinar)-  general 
meeting  in  March  last,  the  issue  of  lOO.tXK)  new  shares  was  offered  to  the 
shareholders  at  par  and  taken  up  by  them  to  the  extent  of  iKt,629  shares, 
leaving  a  balance  of  9,371  shares,  of  which  2.165  represent  the  fractional 
shares  still  to  be  disposed  of  by  the  directors  for  the  benefit  of  those 
shareholders  entitled  thereto.  The  remaining  balance  of  7.206  shares 
was  allotted  to  the  staffs  of  tit  Eastern  Extension  and  Eastern  Telegraph 
Comjjanics  at  par.  The  vacancy  in  the  directorate  occasioned  by  the 
death  of  Mr.  F.  .\.  Bevan,  has  been  filled  by  the  appointment  of  Mr. 
J.  C.  Denison-Pender,  M.P. 

^The  report  of  tiie  directors  of  the  Eastern  Telegraph  Comp.ant. 
Ltd.,  for  the  year  ended  Dec.  31.  1919.  states  that  the  revenue  amounted 
to  £4,059,062  19s.  9d.,  from  which  are  deducted  £1.123.551  18s.  7d.  for 
ordinary  exp?nses,  and  £1,083,627  5s.  9d.  for  exjx^nditure  relating  to 
maintenance  of  cables,  sundry  diffVrences  in  exchange,  income  and  war 
taxes  Dayable  abroad,  share  of  contributior  to  the  pension  and  super- 
annuation funds  towaixls  depreciation  of  investments,  and  payments  to 
statT  and  other  expenses  incidental  to  the  war.  leaving  a  balance  of 
£1,851,883  15s.  5d.  After  providing  for  income  tax  and  excess  profits 
duty  pav-able  in  England,  interest  on  mortgage  dclx-nture  stock,  and 
dividends  on  the  preference  stock,  whicii  in  all  ab=<>rb  £5St\326  Is.  5d. 
tiiere  remains  a  balance  of  £1.271,557  14s.  Od..  to  which  is  added  £44,524 
19s.  4d.  brought  forward,  makum  a  total  available  balance  of  £1,316,082 
13.S.  4d. 

The  directors  have  placed  £500.000  to  the  general  reserve.  Three 
interim  dividends  of  IJ  jier  cent,  each,  and  a  final  dividend  of  5J  \yeT 
cent,  have  been  i)aid  on  tlui  ordinary  stock  amounting  together  to 
£400,000,  making  a  total  distribution  of  10  i>er  cent,  (tax  fret^)  for  the 
year.  These  appropriations  absorb  £900.0tH>  and  leave  £41t>,0S3  13j».  4d., 
which,  in  view  of  the  additional  heavyjaxation,  &c..  in  1920,  is  carried 
forward.  The  general  reserve  fund  has  been  chai-ged  with  5l673,264 
17s.  7d.  in  respect  of  the  new  Porthcununv — Gibraltar  (No.  4)  cable, 
partial  renewal  of  main  line  cables  and  other  sjHH-ial  exjxMiditure,  and 
with  £200,000  as  a  further  provision  on  account  of  investment  fluctua- 
tions, the  result  being  a  net  reduction  of  the  fund  of  £273,2t>4  17s.  7d. 
In  accordai.ce  with  the  authority  given  to  the  directors  at  the  extra- 
ordinary general  meeting  in  Mareh  last,  the  issue  of  1,000,000  new 
ordinary  shares  of  £1  each  was  offered  to  the  ordinary  stockholders  at 
par,  and  was  taken  up  by  them  to  the  extent  of  933.121  shares.  The 
staff  was  given  the  option  of  applying  for  the  balance  of  66,879  shares, 
and  applications  were  received  from  them  for  over  three  times  the  number 
of  shares  available. 
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Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics." — "  Aeronautics  and  the  Universities  "  ;  "  New 
Method  of  Testing  Models  in  Wind  Tunnels,"  by  W.  Margoutie  ;  and 
"  Airship  Piloting,"  by  Major  F.  H.  Scott,  C.B.E.,  A.F.C.  (late  R.A.F.), 
A.M.I.M.E. 

■'  Tlie  Cabinet  Maker."^ — "  Spanish  Furniture  in  London  "  ;  "  Retail 
Advertising  :  The  Use  of  Posters  "  ;  "  Christmas  Activity  in  the  Fur- 
nishing Trade." 

"  The  Fruit-Grower  "  (Book  Number). — "  The  Value  of  Horticultural 
Literature  "  ;  Reviews  of  New  Books  ;  and  "  National  Fi-uit  Show 
Prospects." 

■■  Gardening  Illustrated." — "  The  Failure  of  the  Fruit  Crop  "  ;  "  Pear 
Beurre  Diel  "  (illustrated)  ;  and  Gardening  Literature. 

"  Gas  World." — "  The  Hot-plate  Efficiency  of  Gas  Cookers  "  ;  "  The 
Status  of  Engineers "  ;  and  "  Model  Constitution  for  Works  Joint 
Committees." 

"  Hardware  Trade  Journal." — "  Profit  Sharing  for  Ironmongers  "  ; 
"  Single-edged  Cutting  Tools  "  ;  and  "  Electrically-driven  Tinplate 
Mills." 

"  Chemical  Age." — "  Centrifugal  Extractors  and  Separators  as  applied 
to  the  Chemical  Industry,"  by  Dr.  Broadbent ;  "  Polymerisation  of 
Fatty  Oils"  (II.) ;  and  "  What  the  Dye  Industry  Really  Wants  "  (from 
a  chemical  correspondent). 

"  The  Transport  World." — First  issue,  Jan.  5,  1921. 


Forty  Years  Ago. 

(The  Electrician,  December  11,  1880.) 

Electric  Light  at  Havre. — La  place  Louis  XVI.,  le  Jardin  Public, 
and  la  place  de  la  Sous-Prefecture  are  about  to  be  lighted  by  the  Jab- 
lochkoff  system. — La  Lumiere  Electrique. 

Navigation  by  Electric  Light. — We  understand  that  important 
trials  have  been  made  lately  on  the  Rhine  in  order  that  navigation  may 
be  carried  on  at  night  by  means  of  the  electric  light. 

The  Electric  Light  in  Bristol. — At  the  meeting  of  the  Bristol 
Sanitary  Authority  last  week,  it  was  resolved  not  to  accept  the  price 
offered  by  the  gas  company  for  lighting  the  city,  and  the  Committee 
resolved  to  authorise  the  expenditure  of  £500  in  an  experiment  for 
lighting  the  city  by  the  electric  light. 

Mr.  Swan's  Patent. — The  mystery  of  Mr.  Swan's  carbon  is,  we  are 
told,  at  length  disclosed.  They  are  made  of  vegetable  parchment- — 
commonly  called  parchment  paper — cut  into  strips  and  carbonised  ; 
they  are  then  bent  to  the  required  shape  and  fixed  inside  the  exhausted 
globes  in  the  manner  publicly  described  by  Mr.  Swan.  The  so-called 
vegetable  jiarchment  is  paper  jjrepared  with  sulphuric  acid,  whereby 
it  becomes  exceedingly  tough  and  compact. 


Prices  of  Metals,  Chemicals,  &c. 


Tuesday,  Dec.  7 

Copper— 

Price. 

Inc.             Dec. 

Best  selected 

per  ton 

£87     0     0 

£10     0          — 

Electro  Wire  bars... 

,, 

£91     0     0 

£2     0     0           — 

B.C.  wire  basis 

per  lb. 

I8.    ad. 

Id.              - 

Sheet 

,, 

Is.     3d. 

-                id. 

>id. 


Phosphor-bronze  Wire  (Telephone) — 
Phosphor-bronze 
wire,  basis  „  Is, 

Brass  60/40— 

Rod,  basis     „  Os.  9|d.  —  — 

Sheet,  basis Is.  2^d.  —  -  i 

Wire, basis    „  Is.  2|d.  —  { 

Pig  Iron — 

Cleveland  Warrants     perton      £11   17     G  —  — 

Galvanised      steel 

wire,  basis  8  SWG  „  £42     0     0  —  — 

Lead  Pig — 

English £28  10     0         £1   10     0         — 

Foreign  or  Colonial  „  £2()  10     0         £10     0         — 

Tin— Ingot ,  219     u     0         £9  14     0         — 

Wire, basis    perlb.  0     2   11  Id.  — 


Salammoniac. — Per  cwt.  1  lOs.-lOS.s. 
Sulphur  (Flowers).— Ton  £10  15s. 
„      (Roll  Brimstone). — Per  ton 
£10  5s. 
Sulphuric    Acid    (Pyrites,  168").— 
Per  ton,  £9  178.  6d. 


Copper  Sulphate. — Per  ton  £40. 
Boric     Acid  (Crystals). — Per    ton 

£74. 
SodiumBichromate. — Per  lb.  lid. 
Sodium  Chlorate. — Per  lb.  5Jd. 


Rubber. —  Para  fine.  Is.  2Jd.:  plantation  1st  latex.  Is.  l.Jd.  lb. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cabtes. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bovverie  Street,  London,  E.C.4k.  Telegrams  : 
BenJbrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kijigdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment  Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment  copy  and  Hocks  should  be  received  on  the  Friday  preceding  daU 
of  publication. 


Arrangements  for  the  Week. 

FRIDAY.  December  10th. 

Institution  of  Electrical  Engineers. — Scottish  Centre 

Students'  Section. 
7.30  p.m.     At  the  Royal  Technical  College,  Glasgow.      Paper  on 
"  Static  Transformers,'  by  Mr.  R.  Dickson. 
Physical  Society. 
5  p.m.     At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.     Papers  on  "  Some  Slide  Rule  Improvements,"  by  Mr. 
J.   St.   Vincent   Pletts ;     "  Absorption   of  Gases  in   the  Elec- 
tric Discharge  Tube,"   by  Mr.  F.  H.  Newman  ;    "  A  Sodium 
'Vapour  Electric  Discharge  Tube,"  by  Mr.  F.  H.  Newman  ;   and 
"  The  Current  Density  in  the  Crater  of  the  Carbon  Arc,"'  by 
Mr.  N.  A.  Allen. 

SATURDAY,  December  11th. 

Institution  oe  Electrical  Engineers. — Scottish  Centre. 
7.30  p.m.      At    the    Institution    of    Engineers    and    Shipbuilders, 
Glasgow.     Smoking  Concert. 

MONDAY.  December  13th. 

Institution  of  Post  Office  Electrical  Engineers. 
5.30  p.m.     At  the  Royal  Society  of  Arts,  John  Street,  Adelphi, 
London,   W.C.     Lecture   on   "  The   Development  of  Wireless 
Telegraphy,"  by  Mr.  E.  H.  Shaughnessy. 

Institution  of  Electrical  Engineers. — 
Informal  Meeting. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn- 
buildings,     High     Holborn,     London,     W.C.     Discussion     on 
"  Percentage  and  Accuracies  "  ;     "  Meter  Constants  and  Stan- 
dards," and  "  Name-plates,"  opened  by  Mr.  W.  J.  Minton. 
Institution  of  Electrical  Engineers. — 
Liverpool  Sub-Centre  of  N.W.  Centre. 

7  p.m.     At  the  University,   Brownlow  Street,   Liverpool.     Papers 

on  "  The  Distribution  of  Electricity,"  by  Mr.  W.  B.  Woodhouse, 
and  "  Some  Economic  Aspects  of  E.-H.-T.  Distribution  by 
Underground  Cables,"  by  Mr.  R.  0.  Kajjp. 

Institution  of  Electrical  Engineers. — 
Dundee  Sub-Centre. 
7.30  p.m.     At  University  College,  Dundee.     Lecture  oh  "  Electric 
Vehicle  Operations  in  U.S.A.,"  by  Mr.  M.  B.  MacDonald. 
Faraday  Society. 

8  p.m.     At  the  Chemical  Society,  Burlington  Hou.se,  London,  W. 

Annual  General  Meeting.  Papers  on  "A  Force  Field  Dis- 
sociation Theory  of  Solution  Applied  to  Some  Projierties  of 
Steel,"  by  Prof.  E.  D.  Campbell ;  •  The  Electrical  Resistivity 
of  Dilute  Metallic  Solutions,"  by  Mr.  A.  L.  Norbury,  and 
"  The  Forms  of  Electro-Deposited  Iron  and  the  Effect  of  Acid 
upon  its  Structure. — Part  1.  Deposited  from  the  Chloride  Bath." 

TUESDAY,   December   14th 

Institution  of  Civil  Engineers. 
5.30  p.m.     At     Great     George-street,     London.     S.W.     Paper    on 
"  Notes  on  the  Standardisation  of  Shock  Tests,"  by  Sir  R.  A. 
Hadfield  and  Mr.  S.  A.  Main. 

Institution  of  Electrical  Engineers. — 
North  ]\Iidland  Centre. 

7  p. til.     At  the  Hotel  Mctruj)ole.  Leeds.     Discussion  on  the  Rejiort 

on  the  Heating  of  Buried  Cables. 
Institution   of   Electrical   Engineers. — Scottish   Centre. 
7.30  p.m.     At  207,   Bath-street,   Glasgow.     Paper  on    ••  The   Dis- 
tribution of  Electricity,"  by  ilr.  W.  B.  Woodhouse. 
In.stitute  of  Metals. — Birmingham  Local  Section. 
7.30  p.m.     At   the    Imperial   Hotel,   Temple   Street,    Birmingham. 
Paper  on   "  Some   War  Exjicricnce  in  the  Elect ro-Deix>sit ion 
of  Metals,"  by  Mr.  W.  R.  Barclay.  O.B.E. 

Illumin-ating  Engineering  Society. 

8  p.m.     At  the  Royal  Society  of  Arts,  John  Street.  Adelphi,  Ltmdon. 

W.C.  Report  on  Progress  during  the  ^'acation  and  E.xhibits 
of  New  Developments  in  Lamps  and  Lighting  Appliance:^. 
Illumination -Photometers,  &c. 

WEDNESDAY,  December  15th. 

Institution  of  Electrical  Engineers.— \\  ireless  Section. 

6  p.m.     At  the  Institution  of  Civil  Engineers.  Great  George-street. 

London,  S.W.     Paper  on  "  Range  of  Wireless  Stations,"   by 
Capt.  R.  C.  Trench. 
Institute  of  Costs  and  Works  Accountant.s. 

7  p.m.     At  the  Institute  of  Chartered  Patent  Agents,  Stai)le  Inn- 

buildings.  Holborn.  London.  W.C.  Loc  ture  on  '■  Decimals 
and  their  Ajiplication  to  Costing."  by  Mr.  G.  E.  M.  Johnson. 

THURSDAY.  December  J6th. 

Institction  of  Electrical  Engineers. 
C)  p.m.     At  the  Institution  of  Civil  Engineers.  Great  George -sti-eet. 
London.   S.W.      Discussion  of  the   Report  on   the   Heating  of 
Muricd  ("al)l(>s. 

FRIDAY,  December  17lh. 

Institution  of  Mechanical  Engineers. 
6  p.m.     At   Storey's   Gate.    London,    S.W.     Paper   oh    "Thermo- 
dynamic  Cycles   in    Relation    to    the    Design    and    Future   of 
Development    of    Intenial-Combustion    Motors,"    by    Dr.    ^^ . 
.1.  Walker. 

.IiNioR  Institution  of  Eni;inekrs. 
7.30  p.m.     .•Vt  Royal  United  Ser\-ice  Institution,  Whitehall,  Umdon. 
S.W.     Presidential    Address   on    "  Some    rtofleetions    on    Our 
Industrial  Situation,"  by  Rt.  Hon.  Lord  Weir  of  Eastwood. 
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CHRISTMAS   HOLIDAYS. 


The  Editorial  and  Advertisement  Departments  of 
'The  Electrician"  will   be   closed  from    6p.m.   on 
Thursday,  December  23rd,  until  9  a.m.  on  Tuesday, 
December  28th. 


Notes. 

The    Electricity    Commissioners    and    the    Severn 
Barrage. 

The  political  and  engineering  details  of  the  Severn  Barrage 
Scheme,  which  have  been  published  broadcast  in  the  technical 
and  lay  press,  emanated  from  the  Ministry  of  Transport.  The 
Electricity  Commissioners,  though  independent  of  the  Ministry 
of  Transport,  are  re])resented  in  Parliament  by  the  Minister 
of  Transport.  The  part  played  by  the  Commissioners  in  the 
preparation  of  the  electrical  features  of  the  scheme  has  there- 
tore  been  the  subject  of  a  certain  amount  of  speculation,  and 
not  a  little  inquiry  among  electrical  engineers.  We  are, 
therefore,,  authorised  to  state  that  neither  Sir  John 
Snell  or  any  of  the  other  Electricity  Commissioners, 
and  none  of  their  staff  had  any  hand  in  the  preparation  of  the 
scheme,  nor  were  they  consulted  as  to  its  details. 


and  we  fear  that  the  sober  reasoning  of  Sir  John  Snell  and 
his  committee  will  not  receive  the  wide  recognition  that  it« 
forbear  enjoyed.  Once  again  Jacob  has  stolen  Esau's  birth- 
right. 


Details  of  a  Severn  Scheme. 

This  repprt  is  devoted  entirely  to  the  question  of  tidal 
power  utilisation,  with  special  reference  to  the  possibilities 
of  employing  the  rise  and  fall  of  the  Severn  for  this  purpose. 
Details  of  a  scheme  were  worked  out  on  much  the  same  lines 
as  those  followed  by  the  Ministry  of  Transport,  and  careful 
attention  to  the  electrical  side  of  the  problem,  especially  the 
methods  of  working  turbo-generators  on  a  variable  head, 
was  given  by  a  sub-committee  consisting  of  Sir  Philip  Dawsox 
and  Prof.  A.  H.  Gibsox.  As  might  perhaps  be  expected, 
manufacturers  and  designers  were  not  in  a  position  to  express 
final  opinions  on  the  various  questions  raised,  and  the  estimates 
prepared  are  therefore  to  a  certain  extent  tentative.  For 
these  reasons  the  committee  can  give  no  definite  figures  ao  to 
the  cost  of  the  scheme,  and  while  not  dismissing  the  idea  as 
impracticable  they  are  not  in  a  position  to  recommend  it  as  a 
practical  proposition,  thus  exhibiting  an  attitudo  of  caution 
very  different  from  the  optimistic  exhortations  of  Sir  Eric 
Geddes'  department. 


Another  View  on  Tide  Utilisation. 

There  seems  to  have  been  quite  a  pretty  little  contest 
between  the  Ministry  of  Transport  and  the  Board  of  Trade 
as  to  who  should  first  lay  before  an  expectant  public  a  scheme 
whereby  the  tidal  power  of  the  Severn  could  be  utilised  for 
'■  the  use  and  convenience  of  man."     It  is,  perhaps,  unneces- 
sary to  say  that  the  former  scored  both  in  promptness  and  in 
sensationalism,  and  it    would   be   interesting  to   know   how 
much  Departmental  jealousy  had    to    do   with   the   hurried 
publication   and   the    more   lurid   features   of   the    Ministry 
of   Transport's     version     of    how    the    problem    ought    to 
be  tackled.     After  this  effusion  or   series    of    effusions    the 
third     interim     report     of     the     Water     Power    Resources 
(Joramittee  issued  by  the  Board  of  Trade  on  Monday  night 
comes   like   a  cold  douche  after  a  warm  bath.     But  a  cold 
douche  after  a  warm  bath,  though  salutary,  is  not  popular, 


An  Attitude  of  Caution. 

This  caution  is  also  evident   in  the  Committee's  estimate 
of    the    power    obtainable    under   any    such    scheme.     Thev 
think  the  figure  would  be  of  the  order  of  260,000  kw.  for  a 
10-hour  day,  as  compared  with  the  figure  more  than  twice 
as  large  given   by  the  Ministry  of  Transport.     As  regards 
transmission,    they    think    the    Midlands    would    mark    the 
economical  limit  of  supply  from  the  Severn,  and  siiy  nothing 
about  London.     They  are  also  diffident  on  the  subject  of 
capital  cost.     They  consider  that  before  a  definite  pronounce- 
ment can  be  made  as  to  the  practicability  of  the  proposals  a 
number    of    physiographical,    engineering,    commercial    and 
industrial  investigations  would  be  necssary.     They  therefore 
recommend  that  a  special  Committee  should  be  set  up  to  look 
into   the   whole   problem.      Now   we  are   not  in  favour  of 
Committees  when  it  is  a  question  of  getting  things  done,  but 
as  in  this  case  we  consider  that  action  should  wait  upon 
thought,    we    hail    the    recommendation    as    an    excellent 
suggestion  which  ought  to  be  adopted. 
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Still  Another  Electricity  Bill. 

Readers  of  The  Electrician  will  be  interested  to  learn 
that  the  Electricity  (Supply)  Bill  now  before  Parliament  has 
been  dropped  and  that  an  entirely  new  Bill,  whose  provisions 
are  of  "  such  a  nature  that  its  passage  is  not  likely  to  be 
delayed,"  was  introduced  on  Tuesday  and  is  to  be  passed 
through  all  stages  as  soon  as  possible.  It  will  be  remembered 
that  the  compulsory  clauses  which  were  cut  out  of  the  present 
Electricity  (Supply)  Act  during  its  passage  through  the 
House  of  Lords  last  year  provided  for  the  setting  u])  of 
District  Electricity  Boards  in  districts  where  it  had  not  been 
possible  to  form  Joint  Electricity  Authorities  and  for  the 
compulsory  purchase  by  joint  authorities  or  district  boards 
of  the  generating  stations  of  electrical  undertakers  on 
prescribed  purchase  terms.  The  Electricity  Commissioners 
were  also  allowed  to  issue  electricity  stock  up  to  a  limit  of 
£25,000,000,  with  a  Treasury  guarantee  of  interest.  But 
though  these  clauses  have  been  re-introduced  in  a  new  Bill, 
which  has  received  a  first  reading  in  the  House  of  Commons 
this  session,  no  progress  has  been  made,  or  seems  likely  to  be 
made,  with  it.  But  the  Commissioners,  we  are  interested 
to  learn,  have  every  reason  to  hope  that  joint  authorities 
will  be  voluntarily  formed  in  most  areas,  and  the  Government 
have  therefore  decided  to  withdraw  the  contentious  parts  of 
•the  Electricity  (Supply)  Bill,  1920,  and  to  substitute  for  it  a 
shorter  Bill  giving  the  Commissioners  certain  powers,  without 
which  they  will  find  it  difficult  to  carry  on. 

♦ 

A  Non-Contentious   Measure. 

The  new  Bill,  for  instance,  confers  upon  joint  authorities 
financial  powers,  without  which  they  could  hardly  exist,  by 
enabling  local  authorities  and  electrical  undertakers  generally 
to  lend  money  to  the  joint  authorities  or  to  guarantee  interest 
on  loans.  The  Government  will  not,  however,  lend  the  money, 
though  they  will  assist  the  authorities  to  get  it  on  the  most 
favourable  terms.  The  Bill  also  contains  a  provision  whereby 
maximum  charges  may  be  revised  every  three  years,  instead 
of  every  five  years  as  at  present,  it  being  found  that  the 
])resent-day  rapid  change  of  circumstances  brought  about  by 
variations  in  the  cost  of  materials  and  labour  render  this 
necessary.  A  third  provision  enables  owners  of  large  traction 
and  tramway  and  generating  stations  to  disjjose  of  their 
surplus  power,  if  any,  for  public  ])urposes  if  the 
Commissioners  and  electricity  undertakers  concerned  ])erniit. 
We  agree  that  these  are  all  powers  which  are  urgently 
necessary,  and  shoiild  therefore  be  granted  without  delay. 
There  seems  no  reason  why  the  new  Bill  shoidd  not  enable 
certain  obstacles  , which  are  now  tending  to  prevent  the  proper 
])rogress  of  electricity  supply  to  be  cleru'd  out  of  the  way. 
If  this  is  so,  it  can  be  certain  of  a  hearty  VNchome  in  progressive 
(juarters.      Rut  no  time  must  be  lost. 

The  E.P.E.A.    Dispute.      * 

The  E.P.E.A.  dispute  has  now  taken  a  turn  which  we  sin- 
cerely hope  will  lead  to  a  permanent  settlement.     The  situii- 
tion  is  not,  however,  without  its  complications.     During  the 
course  of  the  last  few  days  more  and  more  of  the  undertakings 
which  at  first  refused  to  accept  the  award  have  come  to  the 
conclusion  that  their  best  interests  would  be  served  by  falling 
into  line,  and  iiicluding  all  the  large  London  comjianies,  have 
definitely  agreed  to  j)ay  the  increase.     On  Mondav  this  left 
outstanding   a   group   of   undertakings    in    Greater   London, 
including  Hackney,  Hornsey,  East  Ham  and  Barking;  Aber- 
deen.  Perth,  Paisley  and  other  undertakings  in  Scotlancl  ; 
NewjHJrt  (Mon.).  Swansea,  Portsmouth.  Birkenhead  and  York 
in  i'iiigland  and  Wales  ;    and,  of  course,  the  povertv-stricken 
luulcrtakings   of   the    I'roviiuial    Electric  Supply   groui>.     At 
lliis  point  the  Ministry  of  Labour  niadc  arrangements  to  oiien 


negotiations  direct  with  the  obdurate  undertakings,  and  in 
the  nieantime  the  strike  has  been  postponed.  Incidentally 
it  may  be  remarked  that  several  of  the  recalcitrant  municipal 
undertakings  are  controlled  by  Labour  Councils,  which  goes 
to  show  that  in  reactionary  procedure  Jack  is  as  good  as  his 
master — and  even  better. 


The   Next  Step. 

So  far  so  good  !  The  question  now  arises  what  can  the 
Ministry  of  Labour  do  ?  It  may  u.se  its  powers  of  jiersuasion 
to  get  the  award  paid  by  those  who  are  not  at  present  inclined 
to  this  policy.  If  it  fails  then  the  strike  danger  again  threatens 
"in  a  form  worse  than  before.  The  matter  is  also  compli- 
cated" by  the  fact  that  a  Government  Department  generallv 
works  for  compromise.  But  the  E.P.E.A.  is  in  such  a  ]josi- 
tion  that  it  cannot  compromise  even  if  it  wished.  For  if  it 
was  difficult  for  its  members  to  retreat  a  week  or  two  ago 
it  would  be  doubly  difficult  now.  It  cannot  make  special 
terms  with  a  minority  of  undertakings  when  the  majority 
have  conceded  their  full  demands.  On  the  other  hand  the 
employers'  side  can  make  offers  just  a  little  less  favourable  to 
the  E.P.E.A.  than  their  full  demands,  and  when  these  are 
rejected  can  throw  the  blame  of  deadlock  on  Mr.  Jones  and 
his  colleagues.  It  all  illustrates  the  danger  of  brandishing  the 
strike  weapon  when  you  are  not  sure  whether  you  want  to 
use  it  or  not. 


I 


High   Current  Arcs. 

On  another  page  of  this  issue  we  give  an  abstract  of  a  Paper 

})y  Capt.  J.  P.  YoRKE  on  "  Some  Recent  Developments  of 

High  Current  Arcs."     The  Paper  which  is  published  in  the 

current  issue  of  the  "  Journal  "  of  the  Institution  nf  Electrical 

Engineers  is  a  tribute  to  the  large  amount  of  research  work 

which  Capt.  Yorke  successfully  carried  out  during  the  war, 

and  of  the  advantageous  results  arising  from  it,  both  from  the 

military  and  the  electrical  points  of  view.     We  have  often  felt 

that  there  has  been  very  meagre  recognition  of  the  searchlight 

services  alike  for  naval  operations,  coast  defence  and  aircraft 

defence.     Airmen  and  gunners  received,  very  properly,  their 

mead   of  praise,   but  the   searchlight  man   was   rarely   truly 

appraised,  whether  by  the  general  public  or  by  the  authorities. 

It  is  more  than  possible  that  the  average  man  has  no  idea 

either  of  the  services  rendered  by  the  searchlight  units,  or  of 

the  many  problems  which  they  had  to  contend  with.     But  it 

will  be  recognised  by  all  that  when  aeroplanes  started  their 

almost  nightly  visitations  the  problem   of  "  finding  ""  them  in 

a  searchlight  beam  was  much  more  difficult  than  the   '  finding 

of  the  larger  and  less  mobile  Zeppelin,  and  infinitely  more 

difficult  than  locating  a  ship  moving  on  the  face  of  the  water. 

The  provision  of  more  powerful  searchlights,  therefore,  became 

a  matter  of  the  greatest  importance,  and  the  Paper  in  question 

gives  an  account  of  some  of  the  work  done  to  that  end.     For 

Capt.   Yorke's   electromagnetically-controlled   arc   not   only 

enabled  higher  current  arcs  to   be  run  smoothly,   but  also 

enabled  a  higher  current  density  to  be  used,  a  fact  which 

brought  about  an  increase  in  the  efficiency  of  the  arc  in  terms 

of  total   flux  of  light  per  watt   expended.     This  may  seem 

starting  a  long  way  back,  but  the  fact  is  that  nearly  all  the 

information  in  the  possession  of  the  authorities  was  empirical, 

and  a  cood  deal  of  it  was  wronsi. 


The  Manipulation   of  Searchlights. 

A  iiKTiiKK  matter  m  coi.ncclion  with  seanhlight  work  to 
which  a  good  deal  of  attention  has  recently  been  paid,  is  the 
manipulation  of  the  projectors^ — a  subject  ujion  which  tJie  out- 
break of  war  found  us  singularly  wanting  in  knowledge.  During 
the  progress  of  hostilities  it  was. however,  studied  to  some  extent 
and  whiMi  iln-  armistice  was  declared  a  solution  seemed  to  be 
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^bout  to  emerge  from  a  mass  of  detailed  investigations.  Now 
it  is  more  than  probable  that  all  this  information  will  be  lost, 
though  it  is  a  matter  of  some  little  general  interest.  At  first 
.sight  the  problem  seems  simple.  The  projector  barrel  has 
to  be  moved  in  two  planes,  the  movement  being  simultaneous 
or  separate  depending  on  the  movement  of  the  target  at  a 
particular  time.  There  must  be  some  form  of  distant  control, 
as  a  man  standing  alongside  the  projectors  is  prevented  by  the 
glare  from  seeing  anything  in  the  beam  ;  and  this  form  of 
distant  control  must  enable  the  director  to  move  the  projector 
at  a  considerable  variety  of  speeds,  but  generally  very  slowly. 
A  form  of  motor  drive  has  long  been  in  use,  but  the  motors 
employed  have  suffered  through  being  hardly  large  enough  for 
their  work,  while  the  control  arrangements  were  of  such  a 
primitive  character  tliat  accuracy  was  neither  obtainable  or 
to  be  expected.  The  fact  that  the  supply  is  unusually  on  the 
continuous-current  system  precludes  the  use  of  the  induction 
motor,  and  thus  rules  out  what  might  be  a  very  efficient  solu- 
tion. It  is  only  right  to  add  that  the  same  difficulties  were 
experienced  by  the  French,  American  and  German  authorities. 
The  latter  indeed  favour  the  use  of  a  purely  mechanical  control 
which,  though  simple,  reduces  the  distance  the  director  can  be 
from  the  projector,  and  introduces  difficulties  with  regard  to 
backlash  and  adjustment.  There  is  a  subject  here  for  a  certain 
amount  of  research,  as  it  is  possible  that  a  solution  of  the  problem 
might  extend  the  application  of  the  control  shown  to  be  the 
best  to  other  branches  of  industry,  where  the  introduction  of 
some  cheap  and  efficient  form  of  machinery  is  rapidly  becoming 
a  necessity. 

—    ♦ — 

Electric  Heating  and  Scientific  Measurement. 

Our  readers  are  well  aware  of  the  advances  that  are  being 
niade  in  using  electric  heating  for  meeting  both  domestic  and 
industrial  requirements,  but  the  ease,  accuracy  and  control 
which  are  rendered  possible  by  its  employment  in  scientific 
investigations  of  all  kinds  is  not  so  generally  appreciated. 
How  much  can  and  is  being  done  in  this  direction  was  amply 
demonstrated  during  a  recent  visit  to  the  Physics  Department 
of  the  National  Physical  Laboratory.  Here  we  saw  a  number  of 
heat,  optical  and  other  measurements  being  made,  nearly  all 
of  which  depended  on  electric  heating  in  some  form  or  another. 
For  example,  we  may  refer  to  the  calibration  of  an  optical 
pyrometer  at  the  melting  point  of  gold  and  palladium.  A 
tube  system  is  raised  to  a  temperature  of  155  deg.  C,  which  is 
within  200  deg,  of  the  melting  point  of  platinum.  To.this  tem- 
perature the  junction  of  a  thermocouple  and  also  a  short  length 
of  gold  or  platinum  are  exposed,  the  end  of  the  latter  being 
connected  to  a  millivoltmeter  by  two  platinum  wires.  In  this 
way  the  melting  point  of  the  gold  or  the  palladium  can  be 
indicated.  Such  an  indication  enables  a  fixed  point  to  be 
obtained,  and  allows  the  furnace  to  be  maintained  steadily 
at  a  certain  temperature,  while  a  series  of  observations  is 
made  with  the  optical  pyrometer. 

Atmospheric  Measurements  by  Electrical  Means. 

A  COMBINED  anemometer  and  thermometer  employed  at  the 
Laboratory  also  makes  use  of  a  system  of  electrical  measure- 
ment by  exposing  a  fine  platinum  wire  in  one  arm  of  a  Wheat- 
stone  bridge  to  the  air  stream  over  a  hot  vertical  plate.  With  a 
small  current  in  the  Bridge  this  wire  acts  as  a  resistance 
thermbmeter,  while  with  a  large  current  it  acts  as  a  hot-wire 
anemometer.  An  electrical  method  of  measuring  the  humidity 
of  the  air  in  cold  storage  chambers  js  also  of  some  interest. 
Two  similar  coils  of  nickel  wire  are  used,  one  being  shellac 
varnished  and  the  other  plain  cotton  covered.  The  coils  form 
two  arms  of  a  Wheatstone  Bridge,  which  is  balanced.  These 
coils  are  wound  on  a  frame,  and  when  this  is  brought  from  a  dry 
to^a^moist  atmosphere  heat  is  evolved  in  the  uncovered  cotton 


which  causes  a  rise  in  temperature  of  the  nickel  wire,  and 
throws  the  Bridge  out  of  balance.  The  deflection  of  the 
galvanometer  therefore  gives  the  measurement  of  the  humidity. 

Constitu  ion  of  the  Authority. 

Ol'R  readers  will  remember  that  the  area  under  consideration 
includes  the  cities  of  Bristol  and  Bath,  and  parts  of  the  counties 
01  Gloucester,  Worce.ster,  Somerset,  Wilts,  Monmouth  and 
Hereford.  The  Joint  Authority  is  to  consist  of  thirty  members, 
of  which  ten  will  form  a  quorum.  The  County  Councils  are 
to  appoint  three  members  and  the  remainder  of  the  authority 
are  to  be  representatives  of  authorised  undertakers,  local 
authorities  and  of  large  consumers  of  electricity  in  the  district. 
They  are  to  be  elected  according  to  a  sliding  scale,  set  out  in 
the  first  schedule  to  the  scheme.  This  scale  depends  on  the 
consumption  of  electricity.  For  the  first  50,000  units  sold 
per  annum  one  vote  is  given,  and  this  voting  power  increases 
by  a  graduated  scale  to  40  votes  for  2,500,000  units  with  one 
further  vote  for  each  additional  100,000  units.  No  single 
authority  is,  however,  entitled  to  exercise  more  than  45  per 
cent,  of  the  total  Voting  power  of  all  the  "  electoral  "  members 
of  the  Authority.  We  notice  that  there  is  no  definition  of  a 
"  large  consumer,"  and  it  is  pretty  obvious  that  by  an  under- 
standing between  two  or  three  of  the  more  important  under- 
takings they  could  elect  a  majority  of  the  members  and  thus 
control  the  policy  of  the  authority.  Perhaps  this  may  not 
be  a  bad  thing  in  the  early  days  of  the  authority,  provided 
that  those  elected  are  imbued  with  progressive  and  business- 
like views,  but  we  are  afraid  that  trouble  may  ultimately 
arise  unless  something  like  proportional  representation  of  all 
parties  interested  is  introduced. 

Further  Powers  of  the  Authority. 

The  Joint  Authority  will,  naturally,  have  all  the  powers, 
rights  and  duties  conferred  by  the  Electricity  (Supply)  Acts, 
but  we  notice  that  several  clauses  of  the  Electric  Lighting 
(Clauses)  Act  of  1899  are  excluded.  It  will,  for  instance,  have 
power  to  borrow  money  for  the  purchase  of  generating  stations 
and  transmission  lines,  to  issue  stock,  bills  and  bonds  ;  it 
may  obtain  advances  by  way  of  temporary  loans  up  to 
£1,000,000  or  up  to  £2,000,000  with  the  sanction  of  the  Elec- 
tricity Commissioners,  and  it  may  also  use  sinking  funds 
instead  of  borrowing  for  defraying  capital  expenditure.  Under 
proper  safeguards  no  doubt  these  are  proper  powers  to  confer 
upon  such  a  body.  Authorised  undertakers,  and  any 
authority,  company  or  person  receiving  a  supply  cf  electricity 
or  any  county  council  may  lend  money  or  guarantee  loans  to 
the  Joint  Authority  subject  to  the  consent  of  the  Ministry  of 
Health.  There  is  power  to  levy  a  deficiency  rate,  but  judging 
by  the  announced  policy  of  the  Authority  to  fix  charges  so 
that  the  revenue  shall  cover  all  expenses  it  will  be  not  necessary 
to  have  resort  to  this  device.  The  chairman  of  the  Joint 
Authority  may  receive  remuneration  for  his  services  and  the 
members  may  be  paid  "  travelling  an^  subsistence  expenses." 
We  have  no  doubt  that  in  considering  this  scheme  the  Com- 
missioners will  take  the  most  progressive  view  and  we  hope 
that  those  constituting  the  proposed  Authority  will  do  the 
same  in  order  that  the  greatest  good  may  ensue. 

An  Engineer's  Club  for  London. 

The  statement  recently  made  by  the  President  that  the 
inclusion  of  anything  in  the  way  of  a  club  among  the  "  greater 
activities  "  of  the  Institution  of  Electrical  Engineers  would 
mean  an  enormous  increase  in  the  sum  contributed  to  the 
revenue  authorities  by  way  of  income  tax  eSectually  killed  a 
scheme  which  was  already  rather  more  than  a  Jialf-formed 
wish  in  the  minds  of  certain  members.  We  do  not  think  that 
this  is  altogether  to  be  deplored.     For  being  repressed  in  one 
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l)lace  the  idea  lias  sprung  up  with  even  greater  vigour  in 
another,  and  we  see  no  reason  why  the  proposal  that  has  been 
made  to  establish  a  London  Engineers'  Club  ad  hoc,  as  the 
lawyers  say,  should  not  be  carried  forward  to  a  successful 
conclusion,  seeing  that  it  has  the  backing  of  such  well-known 
electrical  men  as  Mr.  C.  H.  Wordixgham,  Mr.  D.  N.  Duxlop, 
Mr.  J.  W.  Beauchamp,  to  say  nothing  of  the  support  of  the 
whole  of  the  Electrical  Press.  We  shall  be  interested  therefore 
to  learn  what  our  readers  think  of  the  idea,  and  to  publish 
opinions  for  the  proposal  and  against  it,  too  (if  there  are  any). 

Why  a  Club  Should  be  Successful. 

In  our  view  the  formation  of  a  club  of  this  sort  has  much  to 
recommend  it.  As  a  daytime  meeting  place  for  both  London 
and  provincial  engineers  and  their  friends  it  would  have  ines- 
timable advantages,  as  the  Manchester  Engineers'  Club  has 
already  demonstrated.  For  provincial  engineers  it  would 
provide  an  easy  means  of  bodily  and  mental  refreshment 
during  their  numerous  visits  to  the  metropolis,  and  also  we 
hope  a  place  where  they  might  lay  their  weary  heads  at  night 
without  all  the  turmoil  and  uncertainty  which  is  now  apparently 
inseparable  from  obtaining  sleeping  accommodation  in  London. 
So  strong  is  our  prejudice  in  favour  of  the  idea  and  so  few  the 
disadvantages  that  we  can  see  in  the  scheme,  that  we  hope  it 
will  not  be  long  before  the  many  unofficial  movements  which 
have  been  in  progress  sometime  will  coalesce  and  move  for- 
ward together  with  a  definite  preliminary  scheme. 


The   British   Electrical  Development  Association. 

When  an  Englishman  wants  to  celebrate  anything,  from  an 
extra  successful  round  at  golf  to  thfe  death  of  his  mother-in- 
law,  he  generally  stands  himself,  or  someone  else,  a  meal  with 
appropriate  appanages.  It  is,  therefore,  quite  in  accordance 
with  the  fitness  of  things  that  the  General  Meeting  of  the 
British  Electrical  Develo])ment  Association,  which  is  to  be 
held  on  December  17,  should  this  year  be  followed  by  a  luncheon 
at  the  Hotel  Cecil.  We  know  to  a  certain  extent  what  the 
Association  has  done,  what  their  success  has  been,  and  more 
important,  what  their  plans  are  for  the  future.  But  we  are 
glad  that  the  opportunity  is  to  be  taken  on  this  occai?ion  to 
give  some  fuller  information  on  these  subjects.  We  under- 
stand that  some  influential  guests  are  to  be  present,  and  we 
feel  sure  that  the  function  will  not  only  be  successful  as  a  social 
gathering  but  as  a  means  of  ini])ressing  on  the  electrical  ])ul)lic 
the  need  for  greater  and  greater  jniblicity  as  the  preliminary 
to  a  wider  and  wider  development. 

The  Institution  Subscriptions. 

In  view  of  Mr.  Purse's  threat  to  interfere  with  the  course 
of  the  business  at  the  meeting  of  the  Institution  of  Electrical 
Engineers,  which  is  being  held  to-day  to  confirm  the  resolution 
to  increase  the  subscriptions  of  the  various  classes  of  members, 
the  Council  have  thought  fit  to  issue  a  "  whip  "  signed  bv  the 
President  requesting  those  nlTected  either  to  attend  the  meeting 
or  to  send  in  to  the  secretary  ])roxies  sup])ortmg  the  Council. 
It  is  unfortunate  that  this  a])peal  was  circulated  too  late  for  it 
to  be  published  in  the  electrical  journals  last  week,  and  that 
both  our  contemjioraries  anil  ourselves  were  not  given  an 
oi)portunity  (o  call  the  attention  of  members  to  the  de- 
sirability of  making  t  heir  opinions  heard  at  this  second  nux^ting, 
which  is,  of  course,  of  a  purely  formal  character  Nevertheless, 
even  at  this  eleventh  hour,  we  do  appeal  to  all  those  who  have 
not  sent  in  their  proxy  jnipers  to  do  their  best  to  attend  the 
meeting  this  evening  and  to  support  the  Councirs  proposals. 
It  is  the  only  'safe  cour.se  that  can  be  followed  in  view  of 
loud  but  very  misdirected  <)|)|)(isiti(>n  which  has  been  organised. 


Mr.   Purse   Unrepentant. 

Some  of  our  readers  may  be  surprised  that  we  publish  a 
letter  from  Mr.  F.  W.  Purse  which  appears  on  another  page  of 
this  issue.  There  are  two  rea.sons.  The  first  is  that  we  think 
it  only  right  and  proper  to  let  all  correspondence  we  receive 
that  criticises  our  opinions  and  policy  see  the  light  of  day  ; 
and  the  second  is  that  the  more  Mr.  Purse  talks  the  more 
evident  it  becomes  that  he  represents  himself  and  verv  little 
else  besides.  His  eloquence  and  persistency  mav,  however, 
lead  those  who  were  unable  to  attend  the  meeting  to  siippose 
there  was  some  real  opposition  to  the  Council's  proposals. 
That  there  was  an  opposition  is  true  ;  that  it  was  stridently 
vocal  is  also  true  :  but  that  it  is  numericallv  stronger  than  it 
ap]jeared  to  be  at  the  meeting  we  refuse  to  believe,  and  we 
feel  sure  that  Mr.  Purse  will  only  carry  the  day  if  the  apathy, 
and  not  the  consent,  of  the  large  body  of  members  allows 
him  to  do  so. 


The  "West  of  England"  Electricity  Authority. 

Electrical  engineers  will  follow  with  interest  the  progress 
of  the  inquiry  by  the  Electricity  Commissioners,  which  is 
announced  to  be  held  at  Bristol  on  January  11th,  into  the 
scheme  for  the  formation  of  the  "'  West  of  England  "  Joint 
electricity  Authority.  The  district  is  sometimes  referred  to  as 
the  Severn  District,  but  in  view  of  the  Severn  barrage  white 
elephant, and  in  order  to  avoid  confusion, it  is  better  to  designate 
it  as  the  "  West  of  England  "  area,  though  it  is  not  an  accurate 
description  if  custom  is  taken  as  a  guide.  In  our  issue  of 
July  16th  last  we  published  particulars  of  the  draft  scheme 
which  was  adopted  on  July  6th  at  a  meeting  of  representatives 
of  electric  supply  authorities,  local  authorities  and  other 
interested  parties  in  the  area  concerned,  and  in  its  present  form 
the  scheme  is  substantially  the  same  as  when  approved  in  July. 
The  only  addition  is  the  incorporation  of  provisions  for  the 
constitution  and  administrative  powers  of  the  Joint  Authority, 
the  election  of  its  members,  employment  of  voting  powers, 
&c.  Nothing  is,  however,  said  about  the  engineering  problems 
that  will  arise  on  the  incorporation  of  the  authority,  or  about 
the  methods  of  generation  or  transmission  suggested  for 
adoption  ;  but  no  doubt  these  will  be  dealt  with  in  a  separate 
scheme  later. 


Scientific  Societies  and   Income  Tax. 

As  each  and  all  of  us  knows  to  his  cost  the  workings  of  the 
Income  Tax  Law  are  weird  and  peculiar  in  their  operation  ; 
and  they  become  still  weirder  and  more  peculiar  when  they 
are  a])])lied  to  public  bodies  rather  than  to  private  individuals. 
Thus  it  a])i)eared  at  the  meeting  of  the  Institution  of  Electrical 
Engineers  the  other  evening,  that  to  provide  members  with 
light  refreshments  in  the  Library  or  Writing  Room,  except 
on  meeting  nights,  would  involve  an  increased  demand  for 
income  tax  rimning  into  some  thousands  of  ])ounds.  The 
connection  is  not  very  clear,  but  we  presume  that  those  in 
authority  regard  even  such  waterv  junketings  as  those  suggested 
as  beneath  the  dignitv  of  scientific  bodies  and  apply  their 
veto  accordingly  in  order  that  no  unseemly  revellings  may  take 
phue.  It  is  a  wonder  that  Entertainments  Tax  is  not  charged 
on  admission  to  the  meetings.  Such  action  is.  however,  at 
best  a  short-sighted  policy.  Who  knows  but  that  in  such  an 
informal  gathering  of  engineers  over  coffee  and  cigarettes 
some  scheme  might  not  be  hatched  which  would  not  only 
be  to  the  universal  benefit  of  the  inhabitants  of  this  country 
(including  the  (Jovernment  officials),  but  might  j^roduce  many 
times  the  revenue  that  could  be  expected  by  taxing  the  rela- 
tivelv  small  income  of  a  scientific  societv  ? 
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Necessary  and  Unnecessary  Expenditure. 

Ix  the  ])rcsent  cry  for  national,  niunicipul  and  personal 
economy  there  lurks  a  real  danger.  For  expenditure  is  not 
an  evil  in  itself  and,  even  under  the  existing  conditions  of 
stringency,  some  spending  is  not  only  advisable  but  absolutely 
necessary,  if  our  resources  are  to  be  properly  developed.  This 
applies  particularly  to  the  electricity  supply  schemes  which 
are  now  under  consideration  in  various  parts  of  the  country. 
Apart  from  such  grandiose  conceptions  as  those  to  which  we 
have  just  referred,  a  number  of  very  well-thought  plans  for  the 
erection  of  new  plant  and  for  interlinking  existing  stations  are 
in  being,  whose  translation  into  actual  material  entities  cannot 
fail  to  be  for  the  good  of  the  community.  This  side  of  the  case 
should  receive  more  attention  than  it  has  done. 


Australasian   Electrical 
Developments. 

We  are  so  preoccupied  with  our  own  industrial  difficulties, 
with  schemes  for  the  reorganisation  of  electricity  supply  and 
the  conversion  of  the  railways  to  electric  traction,  &c.,  and 
generally  with  the  application  of  electricity  to  an  increasing 
number  of  purposes,  that  we  often  pay  inadequate  attention 
to  what  is  being  done  overseas,  especially  in  the  British  Colonies 
and  Dominions,  and  to  the  great  possibilities  for  the  export 
of  electrical  machinery  and  supplies.  We  referred  only  a 
short  time  ago  to  the  necessity  for  British  electrical  manu- 
facturers, not  only  to  regain  and  to  extend  their  influence  in 
pre-war  markets,  but  to  find  new  ones,  so  that  this  way  they 
may  assist  in  the  expansion  of  a  key  industry  and  help  the 
country  to  bear  the  heavy  burden  of  the  war. 
Progress  in  New  Zealand. 

We  are  induced  to  make  these  remarks  by  recent  reports 
of  electrical  progress  in  Australasia.  For  example,  in  New 
Zealand,  which  is  one  of  the  most  enterprising  and  progressive 
of  the  Dominions,  circumstances  have  compelled  the  Govern- 
ment to  give  closer  attention  to  the  development  of  its  water 
power.  Coal  is  scarce  and  increasing  in  price  ;  the  output  of 
existing  mines  is  decreasing,  and  consequently  more  coal  has 
had  to  be  imported.  Therefore,  an  intensive  hydro-electric  pro- 
gramme has  been  drawn  up  and  the  Government  proposes  to 
spend  about  £20,000,000  upon  generating  plant  and  trans- 
mission lines.  It  is  estimated  that  over  10,000,000  h.p.  is 
available,  of  which  only  500,000  is  in  the  North  Island. 

Water  Power  Legislation. 
•  It  should  be  noted  that  as  far  back  as  1908  an  Act  was 
passed  in  order  to  vest  the  sole  right  to  use  this  water  power 
in  the  Crown,  and  the  Government  has,  therefore,  the  exclusive 
right  to  develop  such  power  with  authority  to  delegate  it  to  a 
local  authority  or  to  a  company,  subject  to  certain  conditions. 
Apart,  however,  from  the  big  Government  station  at  Lake 
Coleridge,  which  has  already  proved  a  financial  success,  very 
little  actual  work  has  been  done  to  develop  the  Dominion's 
great  resources  in  water  power,  though  a  certain  amount' of 
preliminary  work  has  already  been  done  in  connection  with  a 
project  for  another  big  generating  station  at  Manganhoe,  in 
the  Manawater  district,  near  Wellington.  This  is  intended 
as  the  first  section  of  a  conipieto  system  of  transmission  linos 
in  the  North  Island. 

Provision  has  been  made  in  this  year's  Budget  for  raising  a 
local  loan  for  the  work.  Some  years  ago  Mr.  Evan  Parky 
estimated  that  the  North  Island  scheme  would  cost  £7,000.000, 
but  it  is  calculated  that  it  will  now  entail  an  expenditure  of 
at  least  £10,000,000,  while  at  least  £10,000,000  will  be  re- 
quired to  complete  the  Government  programme  for  the  South 
Island. 


The  Policy  of  the  Power  Boards. 

It  must  be  remembered  that  these  large  suois  only  cover  the 
generating  plant  and  main  tran.sn)i.H.sion  lines,  as  the  distribu- 
tion of  the  electrical  energy  has  been  left  in  the  hanrls  of  the 
local  authorities  since  1918.  Nine  of  these  local  authorities 
or  power  boards  have  already  been  called  into  existence,  and 
they  recently  met  at  Wellington  in  order  to  decide  upon  a 
general  policy.  They  have  agreed  not  to  entertain  any  demand 
for  a  supply  service  to  a  district  unles.s  a  minimum  of  80  h.p.. 
with  a  certain  fixed  annual  revenue,  is  guaianteed  ;  the  supply 
districts  are  to  include  both  urban  and  rural  areas  and  the 
boundaries  of  the  districts,  which  will  have  a  population  of  not 
less  than  4,000.  will  be  so  drawn  as  to  encourage  and  foster  the 
community  of  trading  interests. 

The  Minister  of  Public  Works,  who  attended  the  recent 
meeting  of  the  power  boards,  estimated  that  the  full  use  of  the 
hydro-electric  power  proposed  to  be  developed  will  save  an 
annual  expenditure  of  £3,000,000  on  coal  and  £1,000,000  on 
other  fuel.  He  also  .stated  that  the  Govemnjent  proposed  to  get 
on  with  the  schemes  in  both  islands  as  rapidly  as  possible,  and 
for  the  distribution  networks  the  Boards  would  be  empowered 
to  borrow  money  with  a  Government  guarantee. 

Tariff  Concessions. 
In  order  to  facilitate  progress  and  to  reduce  the  first  cost  of 
the  plant  the  power  boards  have  requested  the  Crovemment 
to  remit  all  customs  duties  on  electrical  machinery  and  appa- 
ratus. At  present  the  tariff  is  10  per  cent,  ad  valorevi  on 
electrical  generators,  motors,  transformers,  &c.,  with  5  per 
cent,  additional  on  foreign  goods.  If  this  step  be  taken  British 
firms  will  have  lost  the  present  small  ^^referential  rate,  but  it 
is  not  certain  that  the  Government  will  accede  to  the  demand 
of  the  power  boards  as  there  is  every  desire  to  develop  inter- 
Imperial  trade  and  to  favour  British  manufacturers. 

Development  in  Tasmania. 
In  Tasmania,  where  there  is  also  a  considerable  amount  of 
undeveloped  water  power,  a  Bill  has  been  introduced  for  the 
purpose  of  vesting  all  the  rivers  and  lakes  in  the  Crown,  but 
the  existing  rights  of  mining  companies  will  be  preser\-ed. 
Under  the  Bill,  whose  principal  object  is  to  encourage  the 
development  of  water  power,  a  Water  Commission  of  five 
members  will  be  appointed.  This  Commission  will  undertake 
the  systematic  recording  and  gauging  the  volume  and  flow 
of  rivers,  and  the  v  will  also  carry  out  surveys  to  ascertain  the 
nature  and  extent  of  the  water  power  and  storage  resources 
of  the  State  and  determine  the  means  and  cost  of  improving 
such  resources.  Power  is  to  be  given  to  the  Commission  to 
issue  licences  for  the  iise  and  diversion  of  water. 

Australia. 

In  other  parts  of  Australia,  but  particularly  in  the  states  of 
Victoria  and  New  South  Walos,  extensive  schemes  have  been 
])repared  for  the  application  of  brown  coal  and  for  developing 
water  power.  All  these  projects  will  represent  very  big  con- 
tracts for  the  supply  of  electrical  plant,  cables  and  other 
apjiaratus,  and  with  proper  organisation  British  manufacturers 
should  secure  a  large  proportion  of  them.  Fortunately. 
there  is  everywhere  a  strong  predilection  in  favour  of  British 
goods,  and  it  should  not  be  difficult  for  our  manufacturers  and 
exporters  to  put  this  to  good  account. 

The  work  done  by  the  New  Zealand  and  Tasmanian  Govern- 
ments has  an  important  lesson  for  lis.  Legislation  has  been 
passed  to  make  the  water  power  state  property  :  the  Govern- 
ments will  generate  hydro-electric  energy  and  supply  it  in  bulk 
to  local  power  boards,  who  will  distribute  it  to  local  consumers 
fcr  lighting  and  for  industrial  and  agricultural  purposes.  This 
country  is  not  blessed  with  a  large  amount  of  water  power, 
but  in  certain  districts,  especially  in  Wales  and  Scotland,  there 
is  a  fair  amount,  and  it  is  time  the  Government  decided  upon 
a  policy  for  the  utilisation  and  distribution  of  this  pover. 
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On   K.S.  Magnet   Steel, 

By    KOTARO     HONDA    and    SHOZO     SAITO. 


Ill  June,  1917,  a  new  remarkable  alloy  steel  possessing  an 
e.xtremely  high  coercive  force  and  a  strong  residual  mag- 
netism was  discovered  by  Mr.  H.  Takagi  and  one  of  the  present 
writers  (K.  Honda).  This  steel  is  prominent  as  a  magnet  steel 
among  those  hitherto  known,  i.e.,  tungsten  magnet  steel,  and 
is  named  the  "  K.S.  Magnet  Steel,"  after  Baron  K.  Sumitomo, 
who  offered  a  sum  of  21,000  yen  to  the  Tokio  university  for  the 
investigation  of  alloy  steels.  During  the  last  two  years  several 
important  improvements  in  the  steel  and  also  numerous 
measurements  of  its  characteristic  constants  have  been  made  ; 
but  for  reasons  connected  with  patent  law,  the  publication  of 
these  data  has  been  suspended  up  to  the  present.  In  the 
following  pages,  a  short  account  of  the  result  of  our  investi- 
gation is  given. 

The  Composition  of  the  Steel. 

The  alloy  is  a  special  steel  containing  cobalt,  tungsten  and 
chromium.  A  favourable  range  of  the  percentages ^of  these 
metals  is  carbon  0'4  to  0*8  per  cent.,  cobalt  30  to  40  per  cent., 
tungsten  5  to  9  per  cent.,  and  chromium  1'5  to  3  per  cent.  The 
alloy  being  somewhat  brittle,  great  care  is  required  in  forging 
the  ingot ;  but  with  practice  it  can  be  forged  into  any  desired 
shape.  For  K.  S.  magnet  steel,  the  best  quenching  tem- 
perature is  950°C.,  and  the  best  quenching  bath  a  heavy  oil. 
As  shown  below,  K.  S.  magnet  steel  requires  almost  no  heat 
treatment  in  order  to  be  used  as  a  permanent  magnet  in'elec 
trical  instruments. 

Details  of  the  Tests. 

The  specimens  tested  were  in  the  form  of  a  cylindrical  rod» 
20  cm.  long  and  5  mm.  thick.  The  intensity  of  magnetisation 
was  measured  by  the  ballistic  method  in  the  usual  way.  The 
magnetising  coil  was  40  cm.  long  and  was  wound  in  13  layers 
with  an  insulated  copper  wire  about  1-5  mm.  thick,  the  coil 
constant  being  4t:h=483'4,  where  n  is  a  number  of  turns  in 
unit  length  of  the  coil.  The  efEective  field  H  was  calculated 
by  the  well-known  relation 

H=H'-IN, 

where  H'  is  the  applied  field,  I  the  intensity  of  magnetisation, 
and  N  the  demagnetising  factor. 

Kesidual  Magnetism  and  Coercive  Force. 
Two  important  quantities  for  a  permanent  magnet  are  the 
intensity  of  residual  magnetism  /,.  and  coercive  force  11^,  of 


Fia.  1.— K.S.  Macmct  Stkkl  Annealed. 
Magnificat  ion  1,000. 

which  the  latter  is  more  important  than  the  former.  Since 
these  quantities  increase  with  the  mag.ietising  field,  a  strona 
field  of  about  1,500  gausses  was  employed.  By  varviiirr  the 
percentages  of  carbon,  tungsten,  cobalt  and  chromium  within 


certain  limits,  alloys  having  different  values  of  7^  and  H^  can 
be  obtained.  The  following  table  contains  some  of  the  values 
hitherto  obtained  : — 


Specimen.            /,.(C.G.S.) 

//^(gauss). 

No.  1 
2 
.3 
4 

920 
841 
828 
620 

226 
221 
245 
257 

Thus  the  coercive  force  is  about  three  times  greater  than 
that  of  the  best  tungsten  steel  hitherto  known.  The  residual 
magnetism  is  also  greater  than  that  of  the  tungsten  steel. 

Hardness  and  Microstructure. 

The  hardness  of  a  steel  is  closely  related  to  its  microstructure. 
Generally  speaking,  the  harder  the  steel  the  fijier  is  the  struc- 


FiG.  2. — Quenched  Specimen. 
Magnification  1,000. 

ture.     The  Brinell  and  now  the  Shore  hardness  of  an  annealed 
and  quenched  K.  S.  steel  are  given  in  the  table  below  : — 


Brinell. 


Shore. 


Hardness  (annealed) 
Hardness  (quenched) 


444 
652 


38 
55 


In  Figs.  1  and  2  microphotographv  of  annealed  and  queiu  hed 
K.  S.  steel  are  given  ;  the  microstructure  of  these  specimens 
consists  of  an  aggregate  of  very  fine  grains.  The  hardness  is 
also  intimately  related  to  magnetism,  i.e.,  mechanically  hard 
steel  is  also  magnetically  hard.  Thus,  since  K.  S.  steel  is 
mechanically  very  hard  and  has  a  very  fine  structure,  it  cannot 
easily  be  magnaiscd  ;  but  when  it  is  once  strongly  mag- 
netised, its  residual  magnetism  is  very  large,  and  cannot  easily 
be  lessened. 

Hysteresis  Curves. 

The  following  table  contain  the  results  of  ob.-^ervatious  of 
the  intensity  of  magnetisation  in  different  fields,  both  of  the 
annealed  and  quenched  states  of  the  same  specimen. 


Annealed. 

Quenched. 

H   (gaus.s). 

/  (C.G.S.) 

H  (gauss). 

/  (C.G.S.) 

19 

281 

53 

54 

30 

805 

91 

107 

78 

1.227 

200 

365 

247 

1.372 

295 

909 

377 

1.410 

344 

998 

675 

1,450 

581 

1,1X1 

776 

1,465 

870 

1,266 

960 

1.479 

982 

1,293 

1..122 

1,499 

1,281 

1.346 

December  17,  1920. 


THE  ELECTRICIAN. 


707 


These  numbers  are  also  plotted  in  Figs.  3  and  4,  together 
with  the  hysteresis  loops  for  the  cyclic  change  of  magnetising 
field  between  4-1,300  and  — 1,300.  In  the  annealed  state,  the 
coercive  force  is  only  30  gausses  ;  but  in  the  quenched  state 
it  amounts  to  238 gausses,  and  the  areaof  the  loop  is  exceedingly 
large,  the  loss  being  about  909,000  ergs.  In  the  best  tungsten 
steel,  the  same  quantity  is  found  to  be  290,000  ergs. 


-IDOO 


-1600- 
FiG.  3. — Hysteresis  Curve  for  Annealed  Specimen. 


Effect  of  Artificial  Aging. 

It  is  known  the  permanent  magnet  is  always  acted  on' by  a 
demagnetising  force  due  to  the  end  distribution  of  magnetism  ; 
this  force  rapidly  increases,  as  the  dimension  ratio  of  the  speci- 
men decreases.  Heating  the  specimen  exposes  it  to  molecular 
vibrations  under  the  action  of  the  demagnetising  force,  and 
hence  residual  magnetism  is  usually  reduced  considerably 
during  prolonged  heating,  especially  in  a  short  specimen,  for 
which  the  demagnetising  force  is  large.  Since  K.S.  steel  has  a 
large  coercive  force,  it  may  be  expected  strongly  to  resist^the 
weakening  efJect  of  prolonged  heating. 


-1600 


ICDO 


-1600 
Fig.  4. — Hysteresis  Curve  for  Quenched  Specimen. 

The  Effect  of  Heating  and  Shock. 
The  effe  t  of  heating  the  specimen  in  boiling  water  is'given 
graphically  in  Fig.  5(a).  A  rod  of  K.S.  steel  having  the  same 
dimensions  as  before  was  quenched,  and  strongly  magnetised 
in  a.  coil.  The  specimen  was  afterward  constantly  heated  in 
boiling  water,  and  its  residual  magnetism  measured  from  time 
to  time  for  40  hours.  From  the  curve,  it  will  be  noted  that 
during  the  first  heating  for  three  hours,  the  residual  magnetism 
slightly  increases  and  afterward  remains  perfectly  constant. 
In  other  K.S.  magnet  steels  a  slight  decrease  of  magnetisation 
is  usually  observed  during  the  first  one  or  two  hours  of  heating, 


and  then  an  increase  to  its  former  value  after  about  three 
hours,  the  Tnagnetisation  afterwards  remaining  constant 
(curve  h).  The  decrease  and  increase  of  magneti.sation  are  due 
to  the  simultaneous  action  of  two  opposite  causes.  The  first 
decreasing  cause  is  the  molecular  vibration  due  to  heating,  and 
the  second  incrfiasing  cause  the  tempering  ;  that  is,  during 
heating,  a  small  fraction  of  carbides,  which  arc  present  as  solid 
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Fig.  5. — Decay  Curve  in  Boiling  Water. 

solution,  is  set  free,  and  hence  the  magnetism  increases.  The 
effects  of  these  two  causes  soon  reach  their  asymtotic  values 
as  the  heating  continues.  ■   ' 

Hence  the  superposition  of  these  two  effects  results  inlthe 
decay  curve  (&)  as  actually  observed.  When  the  first  effect 
is  very  small,  the  curve  takes  the  form  as  shown  in  curve  (a). 

The  effect  of  a  repeated  shock  was  also  observed  ;  a  specimen 
of  the  same  dimensions  as  before  was  quenched  and  magnetised 
by  a  strong  field  ;    it  had  initially  a  residual  magnetism  of 
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854  C.G.S.  units.  Two  series  of  experiments  were  made  ;^  in 
one,  the  specimen  was  repeatedly  allowed  to  fall  on  a  wooden 
floor  from  a  height  of  1  metre,  and  in  the  other,  on  a  concrete 
floor  from  the  same  height.  The  result  of  experiments  is 
graphically  given  in  two  curves  in  Fig.  6.  The  ordinate  is  the 
residual  magnetism  and  the  abscissa  the  number  of  falls.  The 
first  diminution  of  magnetisation  is  comparatively  rapid  up  to 
20  falls,  and  afterwards  very  slow.     The  fall  on  the  concrete 
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floor  has  a  greater  demagnetising  eii'ect  by  about  6  C.G.S. 
units  than  the  fall  on  the  wooden  floor.  After  850  repeated 
falls  on  the  concrete  floor,  the  intensity  of  the  residual  mag- 
netism dimini  hed  from  854  to  800  C.G.S.  units. 

Effect  of  Dimensions  on  Residual  Magnetism. 
As  the  dimension  ratio  of  a  pernianent  magnet  decreases,  the 
demagnetising  force  acting  in   the  interior  of  the  magnet 
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becomes  greater,  and  hence  the  residual  magnetism  rapidly 
decreases  with  the  dimension  ratio.  The  resistance  to  this 
demagnetising  action  is  measured  by  the  coercive  force. 
Suppose  the  length  of  a  bar  magnet  be  gradually  diminished, 
then  the  material  having  a  smaller  coerciv^e  force  undergoes  a 
greater  diminution  of  magnetism  than  one  having  a  greater 
coercive  force.  Hence,  for  a  bar  magnet,  K.S.  magnet  steel 
has  a  very  great  advantage  over  the  ordinary  tungsten  steels. 
For  a  dimension  ratio  of  1.5,  the  f)ermanent  magnetism  of  K.S. 
magnet  steel  is  about  I'S  times  stronger  than  that  of  the  tung- 
sten steel. 

In  Fig.  7  the  7^  dimension  ratio  curve  for  K.S.  magnet  steel 
is  given.  It  shows  how  rapidly  the  residual  magnetism  in- 
creases with  the  increasing  ratio  of  the  dimensions,  and  that 
above  the  ratio  of  20,  the  residual  magnetism  is  not  affected 
by  the   ratio. 


Summary  of  Results. 

1.  K.S.  magnet  steel  has  an  extremely  large  coercive  force  ; 
its  intensity  of  residual  magnetism  is  also  considerably  larger 
than  that  of  ordinary  tungsten  steels. 

2.  The  area  of  the  hysteresis  loop  of  K.S.  magnet  steel  is 
very  large. 

3.  K.S.  magnet  steel,  when  quenched,  is  mechanically  very 
hard,  and  has  a  very  fine  microstructure. 

4.  The  residual  magnetism  of  K.S.  magnet  .steel  does  not 
appreciably  diminish  by  a  prolonged  heating  at  lOO'C.  over 
several  ten  hours. 

5.  850  repeated  falls  of  the  steel  bar  from  a  height  of  1  metre 
on  a  concrete  floor  causes  only  a  diminution  of  magnetisation 
bv  6  per  cent,  of  its  initial  value. 

(5.  K.S.  magnet  steel  is  specially  suited  for  short  bar  magnetS: 


Some  Recent  Developments  oi  Hi^h  Current  Arcs. 


By   .1.    PALEY    YORKE. 


The  Paper  deals  principally  with  the  developments  which  have 
been  made  in  high-current  arcs  between  plain  carbons  during  the 
war  period,  and  with  a  method  of  comparing  the  relative  intensities 
of  searchlight  beams  at  working  ranges. 

Historical. 

The  author  treats  the  development  of  the  high  current  arc  his- 
torically, pointing  out  that  it  was  always  a  matter  of  difficulty  to 
maintain  a  uniform  crater  and  a  steadv  arc  betAveen  horizontal 


Fic.  1. 

carbons.  He  refers  to  the  methods  u.sed  ])rior  to  15)14  to  (Misuro 
reasonably  smooth  oiHMJition,  .such  as  the  covering  of  the  positive 
earhoii  ;  provision  for  the  movement  of  the  ])Ositive  c  irbon.  so  tlvat 
any  lipmiglit  be  burned  olT  ;  provision  for  tlie  rotation  ..f  the  p(>sitive 
carbon  axially  :  and  tlie  introduction  of  a  magnetic  "  deHector." 
designed  to  counteract  the  natural  arcli  of  a  Iwrizontal  arc.  Whilst 
tliis  dcllector  did  jtroduce  improved  operation,  the  variation  of  its 
magnetic  ])roi)ertics  due  to  temperature  variation,  often  made  its 
debit  side  greater  tlum  tlie  credit  ;  and  wlieii  the  searchliglit  came 
to  be  used  for  anti-aircraft  work  so  that  the  projector  (and  thei-efoiv 
the  are)  had  to  be  moved  througlj  angles  of  elevation  varying  from 
;!(» (leg.  to  l.Wdeg.  The  diniculty  of  maintaining  a  steady  arc  and 
a  eeiUral  crater  was  tremcndcnisly  increased,  and  tlu-  iron  dcllector 
l)ecanie  useless. 


The  relationship  between  the  diameter  of  the  carbons  and  the 
strength  of  the  current  was  also  an  important  factor,  and  under  the 
conditions  of  running,  briefly  indicated  above,  it  has  been  found  that 
it  was  not  possible  to  run  an  arc  smoothly  and  quietly  at  a  greater 
current  density  than  01 5  ampere  per  square  miUimetre  of  the  area 
of  cross-section  of  the  positive  carbon. 

The  '■  YoRKE  "  Control. 

The  author  then  describes  his  scheme  for  "  controlling  '  the  arc 
by  acting  upon  it  in  all  directions  perpendicular  to  the  axis  of  the 
carbons  by  a  system  of  electro-magnetic  forces,  which  is  adjustable 
in  space.  The  scheme  consisted  in  an  arrangement  of  four  bare 
copper  conductors  placed  parallel  to  the  axis  of  the  carbons.  One 
of  these  was  vertically  above  the  axis  (assuming  a  horizontal  arc  for 
the  purpose  of  description),  another  vertically  below  and  the  other 
two  were  placed  one  on  each  side  of  the  axis  in  the  same  horizontal 
plane.  They  were  connected  in  series  with  one  another  and  with  the 
arc. 

Fig.  1  represents  the  general  assembly  in  a  projector,  the  mirror 
of  which  has  been  removed.  The  four  conductors  are  supported 
from  the  four  corner  bosses  of  a  metal  frame"  3/.  Two  of  the  bosses 
are  insulated.  The  current  is  led  into  the  conductors  by  means  of 
asbestos-covered  flexible  coupling  in  such  a  way  that  it  passes  along 
the  side  conductors  in  the  same  direction  as  the  current  in  the  arc 
and  along  the  top  and  bottom  conductors  oppositely  to  that  in  the 
arc.  The  system  is  mounted  on  a  platform  A',  which  can  be  adjusted 
in  space  by  means  of  the  controlling  wheels  E^  and  /).,  on  the  bottom 
right-hand  of  the  figure.  By  means  of  these  handles  the  system  of 
conductoi-s  can  be  moved  up  and  down  or  to  and  fro  at  right  angles 
to  the  axis  of  the  carbon. 

Fig.  2  is  a  diagrammatic  representation  of  the  resultant  magnetic 


^  *  .\bslract  of  a  I'liicr  published  in  the  "  Journal "  of  the  Institution 
of  Electrical  Kngineei-s. 


iH©>    ,--:-r-zr-J--:.v:. ';\\C>:V/.-"-V..--— v;"^,^^-.^-^'^^ 
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Iff    ■'~'-z.~y'^  '''  ^. 

^  B  ' 

Fu;.  '1. — Uksit.tant  Fi.rx  ahoct  an  Arc  with  "  Vc-kkk  "  Controu 

field  about  the  arc  stivam.     It  re})iT.sent,s  a  section   across  tlie  arc 

strtNHm  looking  towards  the  negative  electrode.     T  and  B  i-epresent 

sections  tluough  the  top  and  bottom  conductors,  whilst  K  and  L 

epresent  those  through  tlie  side  conductoj-s.     The  direclions  of  the 
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currentH  are  indicated  conventionally,  and  direction.s  of  the  niagnetie 
forces  are  shown  hy  arrows. 

It  is  seen  that  about  the  arc:  stieani  we  have  a  magnetic  field 
parallel  to  and  in  the  same  direction  as  the  field  produced  by  the 
current  in  the  arc,  and  as  there  is  pressure  across  a  magnetic  field  it 
follows  that  the  arc  stream  is  being  urged  towards  the  centre  of  the 
system. 

If  the  framework  canying  the  fciur  conductors  be  moved  up  or 
down  it  will  be  seen  that  the  upward  or  downward  force  upon  the 
arc  will  be  changed.  If  the  system  be  moved  to  the  left  then  the 
pressure  will  be  increaf-ed  towards  the  right,  and  vice  versa.  In 
this  way  any  tendency  for  the  crater  to  burn  irregularly  can  be 
counteracted. 

There  is  a  reason  for  placing  K  and  /.  further  than  T  and  B  from 
the  centre  of  the  arc,  for  if  they  be  uniformly  spaced  the  system  will 
be  found  to  be  unstal)le.  It  might  also  appear  that  the  same  or  a 
better  effect  might  have  been  obtained  by  spacing  the  conductors 
uniformly  and  passing  the  euiTcnts  through  all  against  the  direction 
of  the  arc  current — that  is  to  say,  having  all  the  conductors  exerting 
repulsive  forces  upon  the  arc.  The  resultant  flux  about  such  a 
system  of  conductors  would,  however,  tend  to  encircle  them  com- 
pletely, leaving  little  or  no  flux  inside. 

[The  Effect  of  the  Control. 

Having  thus  exercised  some  measure  of  control  on  the  path  of  the 
arc  stream,  it  was  then  found  possible  to  maintain  a  steady  arc 
between  carbons  of  smaller  diameter  than  had  hitherto  been  used  for 
a  given  current.  And  it  was  also  found  possible  to  run  steady  quiet 
arcs  with  greater  currents  than  had  hitherto  been  possible.  It  was 
also  found  that  the  central  core  of  the  positive  carbon  could  be  dis- 
pensed \\ath,  and  that  as  the  current  density  was  increased  the  area 
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of  the  crater  became  greater  in  proportion  to  the  area  of  the  positive 
carbon,  and  more  and  more  shallow  until  at  a  current  density  of 
0-31  amperes  per  square  millimetre  the  crater  diameter  was  nearly 
as  great  as  the  diameter  of  the  carbon  and  of  the  form  of  a  shalloA\- 
.saucer. 

With  the  increase  in  current  density  there  was  an  increase  in  tlic 
efficiency  of  the  arc,  so  that  with  a  given  current  the  mere  reduction 
of  the  diameter  of  the  positive  q;arbon  to  such  a  size  that  a  current 
density  of  0-31  amperes  ])er  square  millimetre  was  obtained,  gave 
50  per  cent,  increase  in  the  total  Hux  of  light  obtained  in  a  search- 
light beam  over  that  given  at  a  current  density  of  015  amperes  pei- 
square  millimetre.  A  current  density  of  OIU  air.peres  per  square 
millimetre  represents  the  maximum  so  far  attained  with  plain  car- 
l)ons  whilst  still  maintaining  ease  of  manipulation  and  smoothness 
of  running,  and  it  is  necessary  in  order  to  secure  this  smoothness 
and  steadiness  that  the  path  of  the  arc  stream  shall  be  ■"  controlled." 
It  was  also  found  necessary  to  put  on  a  slight  plating  of  cop])er  on 
the  positive  carbon,  as  otherwise  they  became  red  hot  along  their 
entire  length  and  spindled  rapidly. 

Tests  on  Searchlight  Beams. 

The  Paper  then  deals  with  the  methods  adopted  by  the  author 
for  making  tests  of  the  various  searchlight  beams  in  the  open  at 
ranges  of  not  less  than  13,000  ft.     He  inclicates  the  various  precau- 


tions taken  in  order  to  get  results  which  could  >>e  conipartd  with  one 
another,  including  a  inethcjd  of  measuring  a  co-efficient  of  traas- 
mission  of  light  through  the  atmcwphere  of  the  test  range,  and 
jjoints  out  that  every  arc,  mirror  or  other  device  tried  was  always 
tested  against  the  standard  oi  reference  during  the  same  atmospheric 
conditions,  and  on  the  interleaved  system.  The  numerical  basis  of 
compariscjn  consisted  in  measuring  the  intensity  of  the  Ijeam  at 
frequent  intervals  across  its  diameter,  and  in  integrating  to  find 
the  tc  "^al  flux  of  light  in  the  Ijeam  at  the  given  range. 

Fig.  3  illustrates  a  set  oi  results  (comparing  the  intensities'of  the 
l)eams  and  the  tc^al  flux  of  light  produced  by  arcs  carr\-ing  equal 
currents  at  equal  current  densities,  the  only  difference  being  in  the 
composition  of  the   "  carbons."     A  is  a  plain  carbon,  whilst  B  and  C 
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Length,  of  a.rc  in  millimetres 

^  Fig.  4. — P.D.  (across  Carbon-Holdebs)  of  Arcs  between  Thbee 

DIFFERENT  CaRBONS,  D,  E  AND  F ,    VT  CONSTANT  CURRINT  OF  200  AMPS. 

AND  .AT  Increasing  Arc  Lengths,  the  Arcs  being  under  Electro- 
magnetic Control. 

are  carbons  impregnated  with  some  special  mixtures.  The  author 
states  that  all  impregnated  carbons  which  he  has  so  far  tested  give 
a  flame  of  greater  luminosity  than  that  of  plain  carbons,  but  they 
also  produce  a  smaller  flux  of  light  in  the  beam.  This  is  probably 
due  to  the  absorptive  effect  of  the  fumes  emitted  from  impregnated 
carbons  and  to  the  reflective  and  absorptive  properties  of  the  flame 
itself.  He  also  points  out  that  the  luminosity  of  the  flame  is  a  grea 
drawback  to  observation  from  the  neighbourhood  of  the  projector 
and  that  the  fumes  produce  cloudy  deposits  on  the  mirror  and  front' 
glass  much  more  rapidly  than  with  plain  carbon  arcs. 

Voltage  and  Length  of  Arcs. 

The  relationship  between  the  voltage  across  the  carbon  holders 
and  the  length  of  the  arc  for  constant  current  is  of  considerable 
interest,  and  Fig.  4  shows  some  results  taken  vdib.  three  different 
types  of  carbons,  D  being  plain,  whilst  E  and  F  are  impregnated. 
The  arcs  were  controlled  and  run  at  200  amperes,  and  the  carbons 
were  all  the  same  diameter.  It  is  .-een  that  the  P.D.  is  less  ^^^th 
impregnated  than  with  plain  carbons  ;  that  a  considerable  length  of 
arc  can  be  maintained  by  the  Yorke  control  ;  and  that  in  each  case 
a  remarkable  drop  in  tho  P.D.  occurs  at  a  certain  length. 

The  equation  of  the  controlled  arc  between  plain  carbons  and 
within  certain  limits  was  of  the  form  V=\\—aL  where  T' is  the 
P.D.  across  the  lamp,  I'o  the  voltage  drop  at  the  positive  and  nega- 
tive arc  contacts  plus  the  drop  in  the  carbons  themsehes,  a  the 
voltage  drop  per  minute  of  arc  length,  and  /  the  arc  length  in  milli- 
metres. Capt.  Haworth.  working  with  a  220-ampere  arc.  and  with 
a  30  mm.  solid  coppei-ed  positive  and  a  16  mm.  cored  coppered 
negative  found  that  the  average  value  of  V  was  55-8  4.  a  was  0-44 
between  extremes  of  20  and  120  mm.  kMigth.  As  he  points  out.  the 
voltage  drop  per  millimetre  is  much  lower  than  that  olnained  by  Mr*. 
.\yrton  for  low  current  arcs — viz..  207— and  it  may  be  due  to  greater 
I  oncentration  of  the  cathode  stream  and  its  probable  higher  tem- 
perature. 

The  Paper  concludes  with  a  brief  reference  to  other  forms  of 
electromagnetic  control  '^  which  have  loon  developed  by  the  author. 


Books   Received. 

(Copies  of  the  unc'ermentioned  works  can  be  had  from  The  Electrician    Office  on 
receipt  of  published  price, plus  postage.) 

•  The  Platinum  Minerals,"  by  A.  D.  Lunib.  Imi^erial  Institute 
monographs  on  mineral  i-esouroes,  with  special  reference  to  the  British 
Fmpii-e  (London  :    John  Murray).     Pp.  ix  +  (53.     3s.  6d.  net.  ►  . 

■'  The  Electric  Lamp  Industrj."  by  G.  A.  Percival.  (London  :  Sir 
Isaac  Pitman  &  Sons.)     Pp.  xxi.V  109*.     3s.  net.  %^ 

'■  Home   Mechanics'    Worksho})   Companion."    by   Andrew   Jackson, 
Junr.     (London  :    Henry  Frowde.  &  Hodder  &  Hougiitou.)     Pp.  222, 
.)s.  net. 

"  Motor  and  D>Tiamo  Control  :    Theory-  and   Practice,"    by  W.    S. 
Ihbetson.  B.Sc.     (London:   E.  &  F.  N.  Spon.)     Ppvxi.-f487.    21s.net. 
*  British  Patents. 


710 


THE  ELECTRICIAN. 


December  17,  1920. 


Modern   Electrical   Instrument   Manufacture. 


Some   Interesting   Features   of   the   Works   of   Messrs.  Nalder 

Brothers   &   Thompson. 


The  development  of  electrical  engineering  has  always  been  closely 
connected  with  the  science  of  measurement ;  and  from  the  very 
earliest  days  instruments  of  various  types  have  been  devised  for 
measuring  and  recording  such  quantities  as  the  energy,  pressure, 
current,  resistance,  and  power  factor,  on  electrical  circuits.  But 
electrical  work  is  not  only  a  science,  but  an  industry,  with  the  result 
that  the  care,  maintenance  and  operation  of  a  large  amount  of 
electrical  apparatus  has  perforce  to  be  placed  in  the  hands  of 
relatively  unskilled  personnel. 

This  necessity  has  largely  influenced  the  design  and  manufacture 
of  all  modern  electrical  measuring  apparatus,  except  that  of  an 


of  every  description  are  also  manufactured,  such  as  the  moving 
coil,  soft  iron  and  djTiamometer  types  and  in  patterns  suitable 
for  both  switchboard  and  portable  work  and  as  sub-standards,  also 
for  recording  instruments.  A  complete  line  of  relays  is  manufac- 
tured, including  the  Fawssett-Parry  relay,  which  is  the  most 
sensitive  tj^pe  produced  for  use  ^\dth  well-kno^Ti  systems  of  mains 
protection  ;  reverse  power  relays  for  the  protection  of  alternating 
current  generators  also  reverse  current  relajs  manufactured  imder 
McColl's  patent.  Overload  relays  of  the  fused  type,  also  induction 
type  relays  with  adjustable  time  limit.  Synchroscopes,  frequency 
and  leakage  indicators  were  also  to  be  seen  under  manufacture 
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osscntiiil  laboratory  cluiractor,  and  has  cavised  the  intiDductioipf 
details  in  its  design,  making  not  only  for  strength,  fooliHoofiiVB 
and  a(lai)tibility  to  industrial  conditions,  but  )H'niiitting  at  t  i 
same  time  the  accuracy  which  is  essential  in  scientilic  instrument 
A  W'inE  Ran(5E  ok  OiTrvT. 
These  considerations  were  evident  to  us  dining  a  visit  which  am 
recently  ])aid  to  the  works  of  Messrs.  Nai.oeu  Rrotukks  &  TnoMil 
SON,  at  Dalston  Lane,  London.    In  these  works,  it  is  not  uoimi  tocj 


and  test  during  our  visit,  while  the  well-known  Ohmer  insulation 
testing  sets  were  also  nnuh  in  evidence.  Among  the  other  products 
of  this  firm,  we  may  mention  power-factor  indicators,  and  t^le- 
thermomctcrs,  of  which  last  instrument  we  gave  recently  a  descrip- 
tion in  these  cohnnns.  Ammeters  and  voltmeters  in  combination 
sets  are  also  to  be  fomid,  as  well  as  revolution  indicators  of  the 
electro-magnetic  tyjic  for  indicating  at  a  distance.  In  tliis  connec- 
tion it  nuiv  be  mentioned  that  during  the  war  large  numbers  of 


fur  to  say  that  every  sort  of  electrical  instrument  is  ma(l(>.     Tlii     mechanical   type   revolution   indicators   were   made   for   aeroplane 
range  of  out])ut  includes  every  sort  of  aninieter.  except  the  hotwiri     work.     Circuit -breakers  of  all  siz.es,  from  the  smallest  to  the  largest, 

are  also  made,   as  well   as  automatic  accumulator  switches.      In 
connection   with   the   last-named.    Messrs.    X.m.der   Brothers   & 


ty|)e.  these  instruments  being  used  for  an  equal  variety  of  ])nrpose.« 
with   the   notaole  excr])tion   of  radio   measurcuient."<.       .'olt meter 
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Thompson  have  the  distinction  of  being  the  oldest  manufacturers 
of  this  class  of  apparatus,  the  original  Nevile  type  having  been  made 
by  them.  Self-aligning  porcelain-clad  fuses  are  also  being  manu- 
factured in  accordance  with  the  designs  of  the  late  Mr.  Nevile. 

The  History  of  the  P^irm; 

Before  describing  the  vi'orks,  where  all  these  activities  are  carried 
on,  it  may  be  interesting  to  give  some  historical  account  of  the  firm 
concerned.  In  1884,  Mr.  F.  H.  Nai.dkr,  the  present  managing- 
director,  and  his  brother,  Mr.  H.  Nalder,  established  the  firm  of 
Nalder  Brothers,  at  Westminster,  with  small  works  at  Brentford, 
for  the  manufacture  of  electrical  instruments  and  physical  apparatus. 
The  business  of  this  firm  gradually  expanded,  and  was  soon  moved 
to  Westminster,  where  it  was  carried  on  under  the  name  of  Nalder 
Brothers  &  Co.,  again  being  transplanted  about  the  year  1890  to 
Clerkenwell. 

One  of  the  results  of  the  growth  of  the  firni  was  the  departmental- 
ising  of  the  ammeter  and  voltmeter  business,  with  the  result  that 
it  was  eventually  decided  to  .separate  this  from  the  other  activities 
of  the  firm.  Mr.  F.  H.  Nalder,  whilst  remaining  a  partner  in  the 
oi'iginal  firm,  purchased  the  goodwill  and  plant  of  the  ammeter, 
voltmeter  and  switchboard  department,  and  being  joined  by  Mr. 
E.  Thompson,  carried  on  under  the  name  of  Nalder  Brothers  & 
Thompson,  at  34,  Queen  Street,  London.  Shortly  afterwards, 
however,  Mr.  Nalder  gave  up  his  direct  interest  in  the  latter  con- 
cern, and,  in  1899,  the  business  of  the  firm  with  which  he  was  now 
most  intimately  connected  having  increased  very  largely,  additional 
works  were  taken  at  Kingsland  Green,  London.  In  1913,  a  fiuther 
extension  became  necessary,  as  the  Queen  Street  works  had  become 


Fig.  5  ^— Test    Room    Power    Plant    Supplying    Continuous 
Current  for  Testing  Purposes. 

quite  inadequate  to  cope  with  the  increased  business,  and  additional 
premises  were  therefore  taken  at  97,  Dalston  Lane,  London,  where 
the  work  of  the  firm  is  now  carried  on  jointly  with  the  Kingsland 
Green  Works.  As  the  business  of  the  firjn  is  still  growing,  and  as 
a  vacant  site  is  conveniently  situated  \nth  regard  to  the  Dalston 
Lane  works,  it  is  probable  thrt  in  future  there  will  not  only  be 
a  concentration,  but  an  extension  of  the  works,  so  that  all  its  opera- 
tions may  be  carried  on  under  one  roof. 

At  the  present  time  the  work  is  divided  as  follows  between  the  two 
sets  of  premises  :  At  the  Dalston  Lane  works  are  to  be  ft>und  the 
administration,  management,  and  drawing  offices,'  together  with 
packing  and  despatching  departments.  In  addition,  the  whole  of 
the  instrument  assembly,  calibrating  and  testing  is  carried  out 
here,  together  with  all  the  small  winding  and  a  good  deal  of  the 
necessary  enamelling  work.  The  machine  shops  are  at  the  Kings - 
land  Green  works,  here  thesAvitchgear  parts  are  made  and  assembled, 
and  the  larger  instrument  parts,  including  the  cases,  also  the  bare 
copper  parts  necessary  for  circuit-breaker  manufacture.  The 
instrument  shunts  are  also  made  at  these  works,  but  are  adjusted 
at  Dalston  Lane,  It  is  interesting  to  note  that  the  design  of 
the  instruments  now  produced  by  the  firm  is  the  result  of  the 
experience  not  only  of  the  manufacturers,  but  of  suggestions  made 
by  the  users.  In  fact,  Messrs.  Nalder  Brothers  make  a  great  point  of 
their  "  Ideal  "  range  of  instruments,  which  contain  certain  character- 
istics which  have  been  suggested  by  the  experience  of  both  them- 
selves and  the  users. 


The  Dalston  Lane  Work.s. 

The  illustrations  which  we  give  herewith  show  a  good  idea  of 
the  general  lay-out  of  the  works  at  Dalston  Lane.  The  firgt  fl'>or 
compri.ses  the  atJministration  department  and  the  drawing  offi'f, 
together  with  a  small  research  department.  A  large  part  of  th»- 
Hoor  space  is  taken  up  with  the  fine  winding  shop,  wtiere  are  wound 
the  various  coils  necessary  for  the  different  clas-ses  of  instrument.-. 
Each  of  the  winders  is  driven  by  a  separate  sewing  machine  motor, 
whic'\  is  equipped  with  a  revolution  indicator  and  is  easily  and«r 
the  control  of  the  ojx^rator  by  a  finger  switch.  These  motor- 
are  mounted  on  the  benches  alongside  the  winders. 

On  the  same  floor  is  also  to  be  found  the  enamelling  rrx»m,  where, 
by  means  of  an  aero-.style  apparatus,  the  dials, .scales  and  covers 
of  the  instruments  are  suitably  treated.  There  is  also  a  small  sub- 
sidiary department  for  some  of  the  heavier  winding,  and  near  by 
is  an  impregnating  plant  for  dealing  with  the  windings  and  a  vacuuni 
cleaner  plant  for  collecting  the  dirt  and  waste  of  the  whole  work.-;. 
In  a  convenient  central  position  on  this  floor  is  to  be  found  th»* 
parts  store  which  is  laid  out  on  the  most  modern  lines  and  where 
the  various  parts  from  the  benches  are  brought  to  be  re-issued  to 
the  assembling  department.  A  detail  of  the  arrangement  in  this 
store  is  that  glass  pickle  jars  are  used  for  holding  small  parts,  such 
as  nuts,  screws,  &c.  As  is  well  known  in  the  case  of  instrument 
manufacture,  thes6  are  exceedingly  small,  and  it  is  found  that  a 
container  of  the  homely  kind  we  have  just  mentioned  is  mtxit 
efficient  and  satisfactory  in  every  way.  Not  the  least  of  its  advan- 
tages is  that  the  state  of  the  stock  can  easily  be  seen. 

The  Machine  Shop. 

On  the  second  floor  is  the  machine  shop.  Here  the  parts  which 
are  brought  over  from  Kingsland  Green  are  dealt  with,  and  the 
thousand  and  one  intricate  operations  necessary  in  the  assembly  of  a 
modern  electrical  instrument  are  carried  out.  Each  small  lathe,  drill 
or  other  machine  is  driven  by  a  separate  electric  motor.  In  the  ca.se 
of  the  smaller  size  motors  four  or  more  are  carried  on  a  frame 
suspended  from  the  ceiling.  In  the  case  of  the  larger  size  machines 
the  driving  motors  are  mounted  on  the  floor,  the  drive  in  each  case 
being  effected  by  a  belt  in  the  usual  way.  Power  for  these  machines 
is  obtained  from  the  mains  of  the  Hackney  Corporation  Electricity 
Supply  Department  at  a  pressure  of  240  volts  for  the  small  machines 
and  480  for  the  larger  machines. 

An  instance  of  the  care  and  enterprise  which  Messrs.  Nalders 
exliibit  in  carrying  out  their  work  is  given  by  the  statement  that 
practically  the  whole  of  the  tools  necessary  for  the  m;mufacture 
of  these  instruments  are  designed  and  made  by  the  firm  them- 
selves, it  being  found  that  only  in  this  way  could  satisfactory 
results  be  obtained,  and  in  instrument  making  more  than  an^-thing 
else,  satisfactory  results  are  the  whole  battle,  as  can  easily  l>e 
conceived.  This  attention  to  detaU  includes  the  cutting  of  gear 
wheels  for  the  portable  Ohmeter  sets,  and  most  careful  tests  for 
balancing  the  revolving  parts  of  these  sets  which  is,  as  is  well  knowii, 
run  at  very  high  speed. 

Testing  Arrangements. 

Perhaps  the  most  interesting  part  of  the  works  is  to  be  found 
on  the  gromid  floor,  where  the  calibrating  and  testing  of  the  instru- 
ments is  carried  out.  For  testing  the  frequency  meters  and  re- 
volution indicators  the  stroboscopic  disc  method  due  to  Dr.  C.  ^  . 
Drysdale  is  employed.  For  direct  current  voltmeter  and  ammeter 
calibration,  a  direct  current  potentiometer  is  employed,  the  zero 
method  being  used,  while  as  an  iwlditional  check  the  firm's  sub- 
standard instruments  and  Kelvin  balances  are  alternatively  em- 
ployed. In  fact,  as  a  general  rule,  it  may  be  said  that  these  three 
sets  of  instruments  are  employed  togetlier  for  the  whole  of  the 
testing  necessary  in  the  works,  and  form  in  combination  an  interest- 
ing check  on  the  results  obtained  by  each  other.  Wattmeters  are 
calibrated  against  the  Drysdale  double  wattmeter  and  also  against 
the  firms  sub-standard  wattmeters.  A  very  large  range  of  dinn-t 
current  pressures  and  curnMits  are  obtained  in  the  case  of  voltage 
testing  from  a  series  of  machines  installed  in  one  corner  of  the  test 
room,  and  in  the  case  of  curi-ent  from  a  range  of  large  secondary 
batteries  which  are  installed  under  the  t<^st  benches. 

A  special  testing  transformer  allows  alternatmg  pressures  up  to 
180,000  volts  to  be  reached,  while  an  intermediate  range  of  pressures 
are  obtained  by  means  of  tappings.  There  is  also  a  Westinghouse 
transformer  giving  alternating  current  voltages  up  to  30,000.  For 
testing  alternating  currtMit  voltmetci-s  a  potentiometer  is  employed, 
consisting  of  (50  coils  of  very  high  resistance  and  suitably  insulated 
to  deal  with  pi-essures  up  to  10,000  volts  ;  by  means  of  a  sub- 
standard electrostatic  voltmeter,  which  can  be  placed  across  any 
number  of  coils,  any  desired  pi-essrre  can  be  applied  to  the  volt- 
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meter  under  test ;   exact  adjustment  being  obtained  by  means  of  a 
choking  coil  in  the  primary  circuit  of  the  transformer 

Magnet  Testing. 
Messrs.  Nalder  Brothers  &  Thompson,  Ltd.,  are  one  of  the  oldest 
makers  of  permanent  magnets,  having  made  their  own  for  a  great 
number  of  years.  The  magnet  is  forged  and  hardened  at  the 
Kingsland  Green  Works,  in  specially  constructed  furnaces  fitted 
with  an  electrical  pyrometer  connected  to  an  indicating  instrument, 
so  that  the  exact  measure  of  the  temperature  can  be  obtained. 


These  magnets  are  then  sent  over  to  the  Dalston  Lane  Works 
for  magnetising  and  testing.  They  are  first  magnetised  and  the 
joercive  force  measured.  This  proWng  satisfactory  the  magnets 
are  again  magnetised  and  aged. 

For  the  purpose  of  magnetisation  a  large  battery  supplies  current 
through  a  magnetising  coil,  about  1,000  amperes  being  used  for 
this  purpose.  On  this  floor  also  is  to  be  found  the  finished  instru- 
ment store,  and  adjacent  to  it  is  the  packing  room,  whence  the 
instruments  go  out  to  their  work  of  indicating  and  recording  the 
world  over. 


Institution   oi   Electrical    Engineers. 

Further  Discussion  on  "Distribution  Problems." 


At  the  meeting  of  the  Institution  of  Electrical  Engineers  on 
December  9th,  the  discussion  on  Mr.  W.  B.  Woodhouse  and  Mr.  R. 
0.  Kapp'.s  Papers,  read  on  Novembsr  2.5th.  was  continued  before  a 
very  meagre  audience.  Abstracts  of  the  Papers  and  an  account  of 
the  first  part  of  the  discussion  were  published  in  our  issue  of 
December  3. 

The  Integraph. 

The  President  opened  the  proceedings  by  giving  some  details  of 
an  apparatus  known  as  an  integrajih,  \\hich  he  described  in  The 
Electrician  as  long  ago  as  1889.  This  instrument  would  enable,  he 
.'•aid,  the  final  temperature  of  cables  to  be  determined  by  simpler 
methods  than  those  described  in  IMr.  Kaj^ps  Pajier.  He  exhibited 
an  instrument  designed  by  Mr.  Barker,  of  Cambridge  University. 
A  demonstration  given  by  Mr.  F.  W.  Hewitt  showed  that  such  an 
apparatus  when  fitted  with  two  plotting  frames  would  dra^\'  curves 
giving  the  maximum  temperature  of  cables  for  all  currents,  as  well 
as  the  temperature  of  the  cable  at  any  hour  of  the  day  and  night. 
It  might,  Mr.  Atkinson  continued,  be  worth  the  while  of  the  Institu- 
tion or  some  other  body  to  obtain  such  a  machine  so  that  the 
temperature  of  cables  at  any  given  load  could  be  easily  determined. 
The  President  is  inclined  to  be  apologetic  about  taking  part  in  the 
discussions,  but  on  a  subject  of  this  sort  surely  no  apology  is  needed. 
I  ndeed  he  possesses  the  faculty  of  thrOA\ing  new  lights  on  old  subjects, 
which  we  wish  was  more  general  among  members  than  it  is. 

American  v.  British  Rcles. 
Mr.  C.  Beaver,  who  spoke  from  the  back  of  the  room,  and  thus 
continued  the  long  line  of  modest  contributors  to  discussions, 
expressed  himself  somewhat  naturally  as  being  most  interested  in 
the  cable  design  questions  raised  in  the  t  \\-o  Pajjcrs.  He  thus  exposed 
liimself  to  Mr.  Selvey's  criticism,  made  later  on  in  the  evening,  that 
these  Pa])ers  prevented  many  of  their  readers  from  seeing  the  forest 
for  the  trees.  He  objected  to  Mr.  ^^'oodhouse■s  statement  that  a 
minimum  section  of  0-05  sq.  in.  was  "  necessary  "  for  cables  working 
at  pressures  above  10,000  volts.  He  thought  "  advisable  '  was  a 
l)etter  adjective.  For  a  given  voltage  the  thickness  of  the  dielectric 
generally  decreased  with  the  size  of  the  cable.  He  admitted  that 
cable  makers  had  had  insufficient  experience  to  standardise  the 
current  densities  em])loycd  on  high-pressure  cables.  The  density 
chosen  would  dej)end  on  the  thermal  conductivity  of  the  cable  and 
its  surroundings.  It  was  interesting  to  1,-now  that  the  AnuM-ican 
rules  on  the  suhjec^t  of  rating  cables  were  based  on  a  maximum 
temperature  of  85^C'.  with  a  deduction  of  \%\  for  every  thousand 
volts  of  working  pressure.  This  was  an  imjilied  compliment  to 
British  manufacture,  as  over  here  a  much  iiighcr  pressure  than  the 
figure  so  given  would  be  permitted.  In  .'{O.OOO-volt  cables  the  effect 
of  dielectric  heating  was  almost  ncgligil)le.  Mr.  Woodhouse  had 
given  the  maximum  size  of  conductor  for  the  higiicr  ])re.ssures  as 
t>-2r)sq.  in.,  but  his  (Mr.  Beavers)  firm  were  already  making  cables 
in  large  (piantities  with  a  cro.ss  .section  of  0-3  s  j.  in.  He  jKiinted 
out,  however,  that  such  cables  re(|uire(i  a  subst-u.tial  lead  covering. 
Other  i)()ints  that  he  made  were  that  i)rotectivc  o;ear  had  lost  the 
importance  it  once  had  owing  to  our  greater  knowledge  of  what 
lia|)pi'ncd  inside  cables,  and  that  the  (lu])lication  of  smaller  cal)les 
in  parallel,  as  suggested  by  Mr.  Kapp.  increased  the  power  losses. 
A  useful  practical  contribution  which  might  e(|ua1lv  well  have  been 
given  on  (he  Keating  of  Huried  Cables  Hej)Ort ! 

Thi':  Infiaikxce  or  Lixai,  Factors. 


be 
ood- 


.Mr.  P.  DuNSHKATH  who.  in  a  low  voice,  read  what  appcaivd  to 
a  short  Paper  from  the  back  of  the  room,  renuirked  that  Mr.  Woi... 
house's  statement  tluit  the  losses  were  '>i)proximately  constant  only 
li(>ld  good  if  the  temiKM-ature  was  constant.  He  referi-ed  to  a  Paper 
by  t^Minison  -n  "  l.a  Hevue  (Ji-ncrale  de  LKlectricite.'"  in  which  it 
was  i)ointed  out  tl\at  the  losses  fell  to  a  mininnnu  as  tjie  temneratuv- 


rose,  and  then  commenced  to  increase  again.  He  (the  speaker)  had 
found  that  as  the  current  increased,  the  dielectric  losses  also  increased 
in  the  same  proportion  up  to  a  certain  point,  and  then  rose  more 
rapidly.  On  a  large  scale  that  gave  an  alarming  idea  of  what  was 
happening,  but  realh'  the  dielectric  losses  were  negligible  compared 
with  the  C-R  losses.  He  made  the  good  point  that  the  rating  of 
cables  was  not  so  simple  as  Mr.  Kapp  implied,  and  that  local  factors 
such  as  variation  in  the  depths  at  which  the  cables  were  buried,  and 
approxiniity  to  other  sources  of  heat  had  a  tremendous  effect,  while 
variations  in  the  temperature  and  moisture  of  the  soil  had  also  to 
be  taken  into  account.  31r.  Kapp's  load  curves  had  the  weak  point 
that  the  temperature  varied  not  as  the  square  of  the  kilowatts,  but 
as  the  square  of  the  current.  The  actual  resistance  was  also  im- 
portant, while  the  omission  of  the  relation  of  power  factor  to  tem- 
perature factor  might  introduce  an  error  of  10  to  15  per  cent. 

The  Standardisation  of  Voltages. 
Mr.  P.  Rosling  was  idealist  enough  to  plead  for  the  standardisa- 
tion of  voltages.  He  disagreed  with  Mr.  Hunters  statement  that 
the  cable  makers  could  not  give  accurate  figures  for  the  carrying 
capacity  of  high-tension  cables.  But  even  if  that  were  so  they  could 
at  least  say  A^hat  the  temperature  rise  of  such  a  cable  would  be  on  a 
definite  voltage.  It  was  verv  necessary  to  know  under  what 
circumstances  the  cable  was  to  be  used.  It  should  be  possible  now- 
a-days  to  measure  their  temperatures  by  thermo-couples  or  resis- 
tance coils  inserted  along  their  length.  Temperance  in  the  appli- 
cation of  bending  tests  to  high-tension  cables  Mas  also  a  point  that 
needed  attention. 

The  Drawbacks  of  Mechanical  Integration. 
Mr.  .S.  W.  Melsoisi  was  another  of  the  speakers  who  ^ith  difficulty 
resisted  the  temptation  to  discuss  the  Heating  of  Buried  Cables  Re- 
port. He  said  some  curves  that  he  had  prepared  bore  out  Mr.  Kapp's 
theory  that  the  time  of  cooling  o^  a  cable  was  practically  identical 
with  that  of  its  heating.  He  objected  to  the  mechanical  method  of 
integration  suggested  by  the  President  as  to  use  it  it  was  necessary 
to  have  a  knowledge  of  the  time  constants,  the  conditions  of  laying, 
the  size  of  the  cable,  and  its  heating  curve.  Proximity  of  other 
cables  also  had  an  effect.  He  described  an  arrangement  he  had  used 
of  employing  a  current  recorder  for  measuring  the  tem]>erature  rise 
of  cables  which  enabled  results  to  be  obtained  with  an  error  of 
4  per  cent.  He  thought  this  was  better  than  anything  that  could  be 
obtained  by  any  method  of  integrating  the  load  curve.  With  alternat  - 
ing  currents  it  was  true  that  difficulties  occurred,  but  he  hoj^ed  that 
these  wo\ild  be  overcome,  and  that  generally  ])atent  integrators 
would  beconu>  '•  a  back  number.  "  He  backed  up  .Mr.  Kapp's  treat- 
ment of  Kelvnis  law.  and  thought  that  of  the  two  authors  Mr. 
Woodhouse  had  treated  this  law  the  more  cavalierly  by  not  putting 
sutlicient  weight  on  the  depreciation  factor.  It  was  probably  true 
that  if  one  took  the  first  cost  of  the  cable  and  the  annual  capital 
charges,  and  put  their  sum  against  the  heat  losses,  a  most  economical 
size  of  cable  might  be  arrived  at.  providing  depreciation  was  neglected. 
If  depreciation  were  included  then  Mr.  Kapj)  was  quite  correct  in 
saying  that  temperature  was  the  only  factor  that  mattered. 

A  Supporter  of  Overhead  Lines. 
The  next  speaker,  Mr.  Leach,  was  the  most  audible  of  all  those 
contributing  to  the  discussion.  Nevertheless  he  was  only  an  under- 
study for  Mr.  (i.  V.  Twiss,  which,  from  an  elocutionary  point  of  view, 
was  a  pity.  Mr.  Twiss  ]>er  Mr.  Leach  made  the  amusing  point  that 
while  Mr.  Woodhouse  advocated  the  employment  of  the  lowest 
possible  pressuiv  of  transmission  Mr.  Kapp  advocated  the  highest. 
This  pointed  to  the  desirability  of  the  autluuN  discussing  each  others 
Paj>ei-s.  The  Twiss-I/cach  combination  did  not  like  ;\Ir.  Hunters 
suggestion  x\\a\  the  gi-eater  reactance  of  the  overhead  line  was  to 
their  disadvantage.     It  was  chea]ier  with  a  giver  voltage  drop  to 
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transmit  at  33  kv.  with  an  overhead  line  than  at  22  kv.  with  an 
underground  cable,  and  the  former  would  do  the  same  work  at  lens 
cost.  Increasing  the  voltage  on  an  overhead  line  reduced  the  re- 
actance and  at  the  same  time  decreased  the  current,  so  that  the  cost 
per  kilowatt  transmitted  diminished  as  the  pressure  ros-e,  which  was 
an  economical  advantage.  With  iindciground  cables  the  opposite 
was  the  case  so  far  as  cost  was  concerned,  and  also  as  the  voltage 
increased  so  did  the  dielectric  losses  ri.se  and  the  permissible  current 
density.  A  better  knowledge  of  dielectrics  would  make  the  high- 
tension  cable  problem  easier.  He  was  an  out-and-out  supporter  of 
high  voltages,  but  thought  that  both  cables  and  overhead  lines 
would  have  their  places  in  the  scheme  of  things  and  even  be  mutually 
helpful. 

Mr.  G.  L.  Addenbrooke  confessed  that  the  Severn  barrage  scheme 
had  prevented  him  reading  the  papers  under  discussion.  Nothing 
daunted,  however,  he  began  some  preliminary  paragraphs  to  an 
introduction  to  a  treatise  on  dielectrics  calling  attention  to  the  wcik 
of  Cavendish,  Clerk-Maxwell,  Faraday,  Gordon  and  Boltzniann. 
He  was  well  under  way  with  the  developments  of  his  thesis 
when  the  President's  bell  suddenly  arrested  the  flow  of  his  eloquence. 

Higher  Cable  Temperatures. 

Mr.  H.  Brazil  was  all  for  forcing  up  the  amount  of  work  that 
could  be  got  out  of  the  cables,  owing  to  the  important  part  they 
played  in  the  capital  cost  of  a  scheme.  Nevertheless  we  could  not 
afford  to  run  at  1,000  amperes  per  square  inch  nowadays.  He 
referred  to  a  Paper  by  Mr.  Ealpli  W.  Atkinson  read  before  the 
American  Institute  of  Electrical  Engineers  which  confirmed  the 
method  of  finding  temperature  rise  already  given  by  Mr.  Beaver. 
There  was  often,  he  said,  confusion  between  temperature  rise  and 
maximum  temperature.  The  latter  was  the  important  thing  and 
he  could  not  get  from  Mr.  Kapp's  Paper  any  suggested  figure  for  it. 
Cables  should  be  able  to  stand  quite  as  high  a  temperature  as  genera- 
tors, and  he  thought  160°  or  170^,  rather  than  the  temperature  given 
by  the  50°  rise  of  the  Institution  rules,  should  be  aimed  at. 

Mr.  W.  M.  Selvey  said  that  with  these  Papers  there  was  a  ten- 
dency for  the  wood  to  be  obscured  by  the  trees.  There  were,  how- 
ever, some  gems  which  ought  to  be  emphasised.  He  thought  that 
the  2,000  volts  should  be  standardised  for  industrial  purposes  except 
on  small  installations.  This  is  surely  one  of  the  gems  thought  of  by 
Mr.  Selvey  rather  than  the  authors  cutting.  He  went  on  to  say 
that  a  50  h.p.  motor  could  easily  be  Avound  for  2,000  volts  and  would 
stand  a  voltage  of  8,000  quite  easily  without  flashing  over.  Switch- 
gear  suitable  for  these  pressures  could  also  be  made.  Even  to  use 
500  volts  instead  of  400  volts  meant  a  great  saving  of  cable,  and  this 
saving  would  be  in  a  much  greater  proportion  if  2,000  volts  were 
employed.  He  thought  Mr.  Woodhouse  had  suffered  from  want  of 
adequate  technical  language  to  express  his  new  ideas.  He  referred 
to  the  use  of  transmission  mains  for  providing  additional  feeding 
points  on  routes  between  stations.  Mr.  Woodhouse  did  not  really 
mean  this,  but  what  was  wanted  was  a.  new  term  for  real  trans- 
mission mains.  He  complained  that  while  the  curves  relating  to 
the  cost  of  cables  in  both  Papers  told  them  something  they  were 
incomplete  and  yet  they  were  the  very  basis  of  the  whole  argument 
of  both  Papers. 


Some  Fixaxci.\l  Objectiox.s. 

Mr.  J.  P>.  Beard  rather  doubted  the  practical  application  of  some 
of  the  authors'  investigation-s,  hut  at  the  wame  time  they  would  pro- 
vide the  inspiration  which  was  necessary  in  laying  out  distribution 
systems.  Step  by  step  development  as  advocated  by  Mr.  Wood- 
house  had  the  di-iiadvantage  that  each  opening  up  of  the  ground 
meant  great  expen.se,  and  it  would  be  lx;tter  to  lay  larger  cables  in 
the  tii-st  place,  if  the  interest  on  the  expenditure  could  be  considered 
as  being  chargeable  to  capital.  Makers  weie  still  diffident  about 
cutting  down  their  insulation,  and  it  was  impf^sible  at  the  present 
time  to  arrive  at  definite  conclusions  about  high -prtssure  lines.  It 
would  seem  from  figures  given  }>y  Mr.  Woodhouse  that  the  economical 
current  density  of  a  20,0C0-volt  cable  was  22  per  cent,  greater  than 
that  of  the  lower  voltage  cables.  Personally,  he  thought  the  current 
density  was  indejendent  oi  the  pressure  of  working  and  he  had  had 
an  economic  al  current  density  of  910  amf;ere8  on  a  low  vcjltage  cable 
and  of  1,180  amperes  on  a  20,000- volt  cable.  Kehins  law,  in  his 
opinion,  could  not  be  ruled  out  at  any  rate  on  lower  voltages.  His 
experience  was  that  interconnection  on  the  larger  systems  meant 
a  very  appreciable  overall  economy  which  was  worth  the  test  of  the 
necessary  protective  apparatus.  He  did  not  agree  with  Mr.  Kapp's 
curves  of  cost  and  he  thought  that  such  charges  as  excavation, 
telephone  cable,  cover  boards,  &c.,  must  be  left  out. 

Mr.  W.  B.  Woodhouse,  in  reply,  said  that  his  cable  rating 
figures  were  based  on  ttsts  which  he  made  many  years  ago  on 
temperature  rise.  Commercially,  at  the  present  time,  it  was  not 
economical  to  work  cables  up  to  the  full  limit  of  their  capacity. 
An  important  point  he  made  was  that  electricity  had  not  only 
to  be  sold  cheaply  in  20  years  time,  but  it  had  to  be  supplied  now, 
and  there  must  therefore  be  a  continual  compromise  between  to-day's 
conditions  and  those  of  the  future.  He  protested  that  he  had  not 
intended  to  condemn  overhead  lines,  but  he  had  paid  more  attention 
to  the  question  of  cables  because  it  was  important  to  explore  the 
limits  of  their  use.  The  cost  of  the  energy  lost  must  be  taken  into 
account,  as  of  course  must  be  the  cost  of  the  capital  expended  on 
extensions. 

Mr.  R.  O.  Kapp  also  replied,  and  began  by  re*marking  that  he 
did  not  think  that  Mr.  Sayers  was  so  upset,  as  had  been  implied, 
by  his  (the  author's)  throwing  over  of  Kelvin's  law.  Really  all  that 
Mr.  Sayers  had  done  was  to  find  a  neater  way  of  expressing  his 
(Mr.  Kapp's)  attitude  to  this  law.  To  take  an  example,  for  a 
66,000  volt  cable  the  current  densiry  would  have  to  be  more  than 
2,000  amperes  per  squaie  inch  in  order  that  Kehins  law  might 
apply.  With  regard  to  Mr.  Beards  objections  to  his  figures  for 
the  cost  of  cable  per  kilovolt -ampere,  any  figures  of  this  sort  largely 
depended  upon  the  particular  conditions  of  heat  distribution.  Such 
factors  as  soil  dryness  also  affected  heat  distribution,  and  so  the 
continuous  safe  loading  of  a  table  might  involve  the  intrcduction 
of  a  large  factor  of  safety.  It  was  therefore  necessary  to  find  out 
the  equivalent  of  the  load  curve.  The  principal  use  of  protective 
gear  was  that  it  enabled  the  faulty  cable  to  be  cut  cut  at  once 
instead  of  waiting  uri+il  the  failure  actually  occurred,  but  it  was 
largely  a  question  of  personal  opinion  whether  it  was  worth  the 
extra  cost  involved. 


The    Reason    Why 


III. 


The   Factory  Clerk   is   a 

By    M\    J.    HISCOX. 

There  is  a  mistaken  idea  abroad  that  the  factory  "  shop  clerk''  is 
an  encumbrance,and  that  part  of  the  mechanic's  earnings  are  diverted 
to  pay  this  individual  his  ■"  salary.  It  is  a  strange  idea,  but  it  has 
a  large  number  of  adherents  amongst  the  mechanics,  who  are  apt 
to  label  themselves  "producers  "  and  the  clerks  "non-producers.'" 
That  the  latter  contribute  anything  to  the  output  from  the  factory 
is  not  believed  by  the  mechanic,  and  so  a  few  words  on  tliis  subject 
may  result  in  a  little  illumination. 

"  Organisation  "  and  "  Production." 
Often  have  I  heard  the  remark,  "  What  would  be  the  use  of  your 
organisation  if  you  had  no  one  to  produce  the  goods  ?  "  Of  course, 
the  organisation  would  be  useless,  and  the  fact  is  not  evaded.  But, 
on  the  other  hand,  I  would  ask  this  question  :  "  Of  what  use  would 
be  the  producers,  if  there  were  nothing  to  produce  ?  "  The  one 
question  is  as  pertinent  as  the  other.  There  is  no  factory  in  existence 
which  is  absolutely  unorganised,  or,  in  other  words,  manfted  entirely 
by  "  producers "'  (using  the  word  in  its  narrowest  .sense).  Some 
factories  are  better  organised  than  others,  but  taking  the  case  of 
the  very  worst  organised  factory,  it  includes  somebody  who  (in  the 
view  of  the  mechanic)  does  not  actually  produce.     And,  strange  to 


Producer. 


relate,  in  that  badly  organised  factory  the  mechanic  is  not  nearly 
so  well  off  as  his  brother  in  the  factory  where  organisation  is  taken 
into  consideration.  It  would  no  doubt  huit  the  "  producer  "  to  be 
told  that,  so  far  from  the  clerk  being  dependent  upon  the  mechanic 
for  his  livelihood,  the  j)Osition  is.to  a  very  large  extent  reversed.  Yet 
this  is  undoubtedly  the  truth,  as  would  be  perfectly  clear  to  the 
mechanic  if  he  would  give  the  question  due  consideration.  The 
clerk  is  not  thei-e  on  sufierarice.  but  from  necessity.  He  is  as  necessary 
to  industry  as  is  the  mechanic,  and  in  every  piece  prodirced  in  the 
factory  will  be  found  a  certain  amoimt  of  clerical  labour.  The 
mechanic  sees  in  the  piece  nothing  but  his  own  handiwork.  The 
other  is  hidden  from  view,  but  it  is  tlier-e.  nevertheless. 

Specific  Instances. 
Shall  we  take  specific  instances  in  order  to  see  what  is  meant? 
Just  as  an  analysis  of  a  piece  of  material  would  reveal  many  con- 
stituent parts,  although  for  general  pinposes  it  is  known  as  steel, 
so  also  would  an  analysis  of  labour  r-eveal  unsuspected  e'onstitutfnts, 
although  geneially  speaking  it  is  known  as  "  turning."  It  is  upon 
the  obvious  that  we  form  our  ideas,  without  troubling  to  search  below 
the  surface  for  the  parts  which  are  hidden. 
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leaving  out  of  our  calculations  such  obviously  necessary  people 
(howbeit  "  non-producers  ")  as  the  works  manager  and  the  depart- 
ment foreman,  ^ve  will  descend  at  once  to  the  clerk— that  obscure 
l)ersonage  who  nevertheless  clings  so  tenaciously  to  the  mechanic's 
earnings.     First  of  all,  the  wages  clerk.     Is  he  necessary  ? 

It  cannot  be  argued  that  the  employer  can  compile  the  necessarv' 
records  and  disburse  wages  personally,  excepting  in  the  very  smallest 
of  factories,  "  the  one  man  show."  whilst  it  is  equally  ridiculous  to 
expect  the  mechanic  to  work  for  love.  He  wants  his  wages,  and  the  job 
would  be  of  no  use  to  him  without  them.  This  being  so,  the  wages 
clerk  is  a  necessity,  and  the  mechanic  is  not  losing  a  penny  off  each 
job  he  does  in  order  to  pay  the  wages  clerk's  salary.  That  is  charged 
against  administration,  which  is  a  definite  cost,  and  quite  as  legiti- 
mate as  the  actual  wages  cost  and  the  material  cost.  All  are  charges 
against  the  selling  price. 

The  Stores  and  the  Producer. 

The  stores  organisation  !  This  again  is  an  asset  to  the  mechanic, 
for  he  would  not  produce  much  if  he  were  obliged  to  search  for  his 
material.  Imagine  him  hunting  throughout  the  factory  for  the 
correct  sizes  of  steel  necessary  for  his  job,  or  for  the  requisite  bolts, 
nuts  and  other  small  parts.  He  would  do  each  day,  if  he  were 
lucky,  two  hours'  work — the  remaining  six  hours  would  be  spent 
in  "  preparing."  But  now  !  The  material  is  available  upon  de- 
mand. It  is  in  a  certain  place,  and  no  unnecessary  time  is  spent 
in  locating  it.  The  store  organisation  simplifies  the  mechanic's 
work,  it  saves  his  time,  and  it  enables  him  to  produce  more  and  to 
earn  more.  Is  the  store  labour  unrepresented  in  the  constituent 
parts  of  the  piece  ';' 

And  the  shop  clerk,  and  the  progress-chaser — do  they  not  assist  ? 
The  movements  of  the  work  are  recorded,  and  as  a  consequence  each 
part  goes  to  its  appointed  place,  thus  obviating  confusion  and  delay. 
The  mechanic  responsible  for  the  second  operation  of  "a  piece  must 
have  that  piece  before  he  can  commence,  and  if  he  has  to  look  for 
it  he  is  losing  money.  The  energies  of  these  people,  so  far  from 
jjenalising  the  mechanic,  actually  put  money  in  his  pocket. 

Draughtsmen  and  Buyers. 
We  have  omitted  such  obviously  important  people  as  the  draughts- 
men, progress  men,  buyers  and  salesmen — people  who  cannoi  be 


dispensed  vvith,  even  though  dubbed  "  non-producers."  It  may 
be  observed  that  the  mechanic  does  not  doubt  their  usefulness,  but 
he  deplores  the  necessity  which  brings  them  into  existence.  And 
all  because  he  has  a  feeling  that,  by  the  sweat  of  his  brow,  he  is 
paying  their  salaries- — a  most  preposterous  idea. 

It  is  not  denied  that  some  concerns  are  overstaffed,  although  the 
great  majority  are  in  reality  understaffed.  Still  the  fact  remains 
that  the  services  of  many  highly  paid  officials  could  be  dispensed  with, 
and  this  without  adversely  affecting  output.  Such  a  course  would 
not,  however,  benefit  the  mechanic.  His  wages  would  not  be 
increased  as  a  result,  and,  therefore,  from  a  purely  selfish  stand- 
point, he  need  not  e\ince  any  interest. 

An  imwieldy  staff  does  not  give  results  proportionate  to  its  numbers. 
The  foreman  does  not  allow  two  equally  experienced  men  to  operate 
the  same  machine,  neither  is  it  necessary  for  two  clerks  to  handle 
the  same  job.  A  weU-balanced  staff  is,  however,  a  necessity  and 
earns  its  money. 

Mechanic  and  Clerk  Interdependent. 

So  let  us  admit  without  further  argument  that  the  mechanic 
and  the  clerk  are  interdependent — that  one  cannot  exist  without 
the  other — and  this  being  so,  it  is  easy  to  see  that  neither  is  there 
on  sufferance  The  one  provides  the  facilities — the  other  produces. 
The  better  the  facilities,  the  greater  the  production  ;  and  the  greater 
the  production,  the  higher  wages  for  aU  concerned.  The 
turner  does  not  produce  the  complete  engine — the  erector  does  that. 
Yet  the  latter  cannot  claim  the  whole  of  the  credit,  for  he  could 
not  produce  the  engine  without  the  assistance  of  the  turner,  the 
miller,  the  driller,  the  grinder,  and  numerous  other  operators.  He 
cannot  argue  that  he  pays  these  people  their  wages — that  if  they 
were  not  in  existence  he  would  get  the  whole  labour  value  himself. 

The  clerk  is  not  of  the  tribe  who  "  toil  not,  neither  do  they  spin." 
He  toils  right  enough,  even  though  the  result  is  not  made  manifest 
by  the  production  of  a  definite  article.  But  the  result  of  his  labours 
is  in  that  article,  and  he  has  just  as  much  right  to  claim  credit  for  it 
as  the  mechanic  who  actually  put  on  the  finishing  touches.  Eveiy 
person  whose  activities  have  been  brought  to  bear  upon  that  article, 
no  matter  in  what  capacity — clerical  or  manual — is  entitled  to  a 
share  of  the  credit  in  the  product ;  and  each  and  every  one  can  there- 
fore claim  to  be  a  "  producer.  ' 


Inauguration    of   the    Extended    Nauen   Wireless    Station. 

By    Dr.   AI.FRED     GRADENWITZ. 

Since  it  was  first  installed  in  1906  as  a  modest  10  kw.  experimental  still  in  use,  with  the  addition  of  two  high-frequency  generators  of 
jdant,  the  Nauen  Wireless  Station  has  gradually  been  extended  by  1.50  kw.  and  400  kw.  respectively,  so  that  Nauen  may  be  said  at 
the  erection  of  a  35  kw.  and  then  of  a  100  kw.  sender.    The  latter  is      present  to  comprise  three  self-contained  radio  stations,  of  which 
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thp  smallest,  a  HK)  k\v.  spark  sontlcr,  in  conjunction  with  the  150 
high-frequency  generator,  is  set  apart  for  the  time  signal  and  meteoro. 
logioil,  as  well  as  for  transcontirumta'j  service,  whereas  the  4^X)  kw. 
high-frequency  generator  serves  as  sender  for  the  overseas  tiaftic: 
with  a  range  of  20,000  km. 

The  antenna  system  is  2,500  metres  in  total  length  and  comprises 
no  loss  than  '{,000  tons  of  iron  and  cement  as  well  as  an  aggregate 
leiigUi  of  .^O  km.  of  antenna  and  earth  wire.  Beside  two  antenna 
m  ists  each  120  metres  high,  there  are  two  others  each  rising  to  the 
height  of  260  metres.  There  are  two  antenna  systems,  the  larger 
one  having  the  shape  of  a  T-antenna  and  serving  for  high-power 
reception,  and  the  smaller  antenna,  which  is  in  the  form  of  a  hori- 
zontal triangle,  is  used  for  smaller  amounts  of  energy  and  is  placed 
Avith  its  central  line  at  light  angles  to  the  larger  antenna,  energy 
being  supplied  at  the  apex.  This  is  probably  the  first  instance  of 
a  double  antenna  system  on  a  large  scale,  permitting  simultaneous 
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rio.  2. — Pivot  Base  of  One  of  the  Huge  Antenna  Masts. 


sending.  This  is  made  possible  both  by  the  relative  position  and  the 
shajje  of  the  two  antenna\  the  coupling  between  them  being  reduced 
to  a  minimum.  This  arrangement  makes  for  greater  economy,  and 
at  the  same  time  increases  the  safety  of  ojieration,  it  being  possible 
in  the  event  of  a  breakdow  n  in  one  of  the  antennae  to  continue  the 
service  at  least  partially  in  the  other.  All  the  masts  are  of  the 
spanned  framework  construction,  i-esting  on  a  ball  point  at  the  foot, 
which  is  insulated  from  the  earth  by  porcelain  blocks.  The  large 
ant^'nna  has  a  capacity  of  600  kw.,  the  smaller  of  200  kw. 

The  high-frequency  machine  used  to  generate  the  transmitter 
energy  is  designed  on  the  induction  coil  ])rinciple,  a  800  h.p.  rotor 
supplying  single-phase  alternate  current  of  such  fi-equency  that  it 
can  |je  stepi)ed  up  to  24,000  periods  by  two  sets  of  stationary  trans- 
formers. The  antenna  gives  out  the  wave-length  of  12.500  metres, 
coiTCsponding  to  this  frequency. 


At  the  annual  general  meeting  of  the  Livkki'ool  Wikkless  Associa- 
tion last  week  it  was  reported  that  the  funds  in  hand  amounted  to 
£10  6s.  7d.  The  following  officers  were  elected  for  the  coming  year  : 
President,  Prof.  E.  W.  Marchant,  D.Sc.  ;  vice-presidents.  Dr.  S.  S.  Richard- 
eon,  D.  Jackson.  C.C.  ;  with  a  committee  of  12.  The  hon.  engineers 
are  Messrs.  Grindon  and  Lowoy ;  hon.  treasurer,  J.  Wainwright  ;  hon. 
secretary,  J.  Coulton.  At  the  ne.xt  meeting,  on  the  22nd  inst..  to  be 
held  at  the  Liverpool  University,  members  will  have  the  opportunity  of 
inspecting  the  University  wireless  apimratus. 


A   Course  of  Modern   Anal.ysis.    By  K.    T.   Whittakbe    and 
('..    X.    Watson    Third  edition.     (Cambridge    University    Press.) 

I'p.  608.    40s.  net. 

We  welcome  a  new  edition  of  this  cia.s.sical  treatise.  It  Is 
primarily  intended  for  mathematicians,  and  is  therefore 
characterised  by  extreme  accuracy  of  statement,'  and  only 
ri<Torous  proofs  are  given.  If  a  theorem  has  a  failing  case, 
although  this  case  may  hardly  ever  occur  in  practice,  yet  it  is 
always  specially  mentioned  and  the  limitations  are  investi- 
gated. To  the  mathematician,  "  pathological  "  cases  are 
always  of  extreme  interest,  but  their  study  generally  bores  the 
mathematical  engineer. 

Consider;  for  instance,  the  case  of  Fourier's  theorem. 
The  engineer  assumes  that  it  is  true,  and  attempts  to  analyse 
the  wave  form  of  an  alternator  into  harmonics,  so  that  he  will 
be  able  to  judge  of  the  magnitude  of  its  effects  in  producing 
interference  with  neighbouring  telephone  wires  and  of  the 
risks  incurred  by  some  of  the  harmonics  producing  resonance. 
Unfortunately,  he  finds  that,  although  much  has  been  written 
on  the  subject  of  the  arithmetical  evaluation  of  Fourier's 
integrals,  yet,  owing  to  the  limitation  that  only  a  finite  number 
of  ordinates  can  be  measured  in  practice,  there  is  always  un- 
certainty about  the  limits  of  error.  He  would  like,  therefore, 
to  read  an  investigation  of  the  methods  used  in  the  mechanical 
quadrature  of  the  Fourier  integrals  and  the  limits  of  their 
accuracy.  To  the  engineer  such  an  investigation  would  be 
of  great  value  ;  but,  strange  to  say,  it  appears  to  present  little 
interest  to  the  mathematicians,  who  have  expended  an  infinite 
amount  of  labour  in  evolving  an  accurate  definition  of  a 
Fourier  series. 

To  the  mathematical  electrician  the  most  important  chapters 
in  the  book  are  those  on  Bessel  and  Elliptic  Functions  and  the 
new  chapter  on  Ellipsoidal  Harmonics.  In  the  chapter  on 
BesseFs  functions  references  are  given  to  the  British  Associa- 
tion tables  of  the  her,  bei,  her  and  Jcei  functions,  but  no  defini- 
tions are  given  of  them,  and  none  of  their  interesting  properties 
are  mentioned.  This  is  a  pity,  as  they  are  used  when  discussing 
high-frequency  currents  in  wires  and  eddy  current  losses  in 
cylindrical  cores. 

To  those  who  are  engaged  in  simplifying  or  extending  the 
formulae  for  the  inductance  of  helical  coils,  the  chapter  on 
elliptic  functions  will  be  a  boon,  as  it  gives  an  admirably 
concise  resume  oi  themain  theorems  on  the  subject.  A  good 
deal  of  work  has  been  done  recently  in  this  field  by  Andrew 
Gray,  Nagaoka  and  "Rosa.  When  reading  the  mathematical 
proofs  given  it  has  to  be  remembered  that  simpler  proofs  can 
sometimes  be  given.  Landen's  transformations  for  elliptic 
integrals,  for  instance,  follow  at  once  from  elementary  elec- 
trical considerations. 

To  evervone  who  is  a  thorough  mathematician  we  can 
recommend  this  book.  The  ordinary  mathematical  engineer 
or  physicist,  however,  will  probably  find  books  giving  graphs 
of  the  mathematical  functions  and  tables  of  their  values  more 
directly  useful.  Alex-axder  Russell. 

Telephonic  Transmission:  Theoretical  and  Apolied.  By  J 
G.  Hill.  (London  :  I>ongmaiis,  Given  &  Company.)  Pp.  xvi. ^ 
398.     21s.  net. 

This  hand-book  on  telephone  transmission  will  undoubtedly 
rank  for  many  years  as  the  standard  work  on  the  subject. 
The  work  opens  with  an  elementary  matiieraatical  intro- 
duction and  a  full  treatment  of  the  propagation  of  direct 
current  which  is  shown  to  be  identical  in  principle  with  the 
more  complex  conditions  for  alternating  current  speech  waves. 

The  complete  theory  of  telephonic  propagation  in  finite 
lines  with  known  terminal  conditions  is  given  and  the  various 
graphical,  hyperbolic  and  other  methods  of  calculation  are 
entered  into,  and  in  this  comiection  the  student  will  be  aided 
bv  the  presentation  of  examples  worked  out  in  detail.  The 
theory  and  ]iractice  of  loaded  lines  is  very  fully  dealt  with 
and  ])articulars  given  of  the  application  of  coil  and  con- 
tinuous loading  to  G.P.O.  underground,  overhead  and  sub- 
marine line-j. 
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The  principles  of  duplexing  and  multiiifexing  are  gone  into 
and  references  made  to  the  methods  adopted  for  rectifying 
capacity  unbalance  in  cable  lines.  In  this  connection  further 
details  might  have  proved  valuable,  but  the  author  was  prob- 
ably deterred  by  considerations  of  space,  and  this  also  applies 
to  the  information  on  thermionic  repeaters  and  to  multi- 
plexing methods.  Thes  subjects,  however,  are  still  in  a  state 
of  flux,  and  anything  written  in  much  detail  would  ])robably 
require  considerable  revision  in  a  short  time. 

The  methods  in  general  use  for  the  measurement  of  tele- 
phonic currents  and  of  the  various  line  and  apparatus  constants 
are  dealt  with  and  in  the  chapter  on  the  standard  cable  and 
its  use  the  practical  methods  of  standard  cable  measure- 
ments are  entered  into,  and  the  design  of  a  transmission 
scheme  is  touched  on.  A  chapter  is  devoted  to  cost  problems 
and  a  number  of  minimum  cost  formulae  given. 

The  most  serious  general  criticism  that  can  be  made  is 
the  paucity  of  foot  notes  giving  references.  Much  of  the 
information  embodied  in  this  book  is  to  be  found  in  the 
published  works  of  Kennelly,  Pupin,  Heaviside,  Campbell, 
&c.  ;  and  i;he  value  of  the  book  would  have  been  considerably 
enhanced  by  foot  note  references  to  the  above  and  other 
authorities'  work.  A  full  bibliography  is  also  very  wisely 
becoming  the  custom  in  modern  text  books,  and  it  is  unfor- 
tunate that  this  should  be  omitted.  It  is  to  be  hoped  that 
these  defects  will  be  remedied  in  future  editions. 

This  volume  represents  a  great  deal  of  laborious  work  on 
the  part  of  the  author,  and  forms  the  first  published  manual 
of  a  series  which  should  prove  of  considerable  value  to  the 
telephone  and  telegraph  engineer.  B.  S.  C. 

An  Elementary  Treatise  on  Differential  Equations  and 
Tlieir  Applications.  By  H.  T.  H.  Piaggio,  M.A.,  D.Sc  (London  : 
G.  Bell  &  Sons.)     Pp.  xvi.-|-2164-xxv.     12s.  net. 

The  author's  object,  as  stated  in  the  preface,  is  to  give  an 
account  of  the  central  parts  of  the  subject  as  simply  as 
possible,  at  the  same  time  indicating  its  several  directions 
of  development.  It  may  be  said  at  once  that  he  has  been 
reniarkably  successful  in  achieving  these  aims. 

An  initial  glance  through  the  table  of  contents  reveals 
an  unusual  order  of  treatment,  and  the  inclusion  of  matter 
which  one  does  not  expect  to  find  in  an  elementary  treatise. 
A  similar  glance  through  the  114  miscellaneous' examples 
at  the  end  of  the  book  raises  a  doubt  whether  such  a  wide 
range  of  equations,  appearing  to  include  pretty  well  every 
type  that  the  ordinary  student,  either  of  physics  of  or  the 
niore  elementary  portions  of  the  theory  of  curves  and  surfaces, 
is  likely  to  meet  with,  can  ])ossibly  be  dealt  with  by  a  student 
whose  knowledge  of  the  subject  is  derived  entirely  from  this 
little  volume.  For  instance,  examples  37  and  38  contain 
«/,.  in  their  enunciation,  although  the  book  contains  no  formal 
development  of  the  Besscl  functions.  But  turning  back  to 
an  example  at  the  end  of  the  concluding  chapter,  we  find  Jf 
defined  as  Bessel's  function  of  order  zero,  and  a  note  referring 
to  the  treatment  of  cases  of  Bessel's  equation.  And  we  note 
that  if  the  student  has  worked  out  exansple  8  at  the  end  of 
that  chai)ter,  he  will  have  obtained  the  three  types  of  Be.s.sel 
function,  and,  moreover,  quite  simply.  It  is  tyjiical  of  the 
author's  method,  and  a  perusal  of  tlie  work  shows  that  the 
student  by  the  time  he  has  worked  through  the  book,  excepting 
the  final  miscellaneous  exami)les  and  two  chapters  marked 
for  omission  on  a  first  reading,  will  find  that  h(^  has  been  |(>d 
by  an  exce])ti()nally  easy  ])ath  to  a  position  from  which  he 
can  deal  with  all  but  a  few  of  the  more  difficuir  problems  left 
over  for  a  second  reading.  {'._  "W.  de  T. 

The  Telegraphists'  Guide.  ]5.v  Jamks  Bi:i,l  and  S.  Wilsoit. 
(London  :  S.  Rentell  &  Company.)  Eighth  Edition.  Pp.  xv.-f- 
258.     5».  not. 

The  full  title  of  this  book  is  "  The  Telegra])hists'  Cuide  to 
the  Departmental  and  City  and  (Juilds  Examinations  in 
Telegra])hy."  Actually,  the  book  covers  the  ground  of  the 
J'ost  OfHce  examination,  but  fails  to  cover  completely  th(> 
ground  of  even  the  first  gradt>  of  the  City  and  Guilds  svllabus. 
Apart  from  the  niisleading title  the  (^uide  contains  a  "number 
of  errors  whiJi.  though  small  in  themselves,  are  liable  to 
confuse  the  student. 


Some  of  these  errors  should  have  been  eliminated  in  the 
proof  stage  ;  for  instance,  on  p.  23  a  statement  is  made  with 
reference  to  accumulators,  that  a  charging  current  of  43 
amperes  amounts  to  a  little  over  1  ampere  per  plate  in  a 
5-plate  cell.  On  p.  147  it  is  stated  that  the  signalling  of  a 
letter  E  hj  a  Wheatstone  transmitter  will  now  be  described, 
the  ensuing  description  is  that  of  a  letter  C.  There  are  a 
number  of  other  such  errors  as  :  E  for  C,  angle  for  axle, 
cell  for  coil,  in  various  places. 

There  is  also  a  tendency  to  place  the  cart  before  the  horse. 
The  student  who  adds  the  water  to  the  concentrated  acid 
when  making  up  a  bichromate  cell  as  directed  on  page  6 
will  doubtless  agree.  Instances  of  this  failing  are  the  use 
of  Ohm's  law  on  page  22  and  its  subsequent  explanation  on 
page  .37.  On  p.  162  a  cable  transmitter  is  described  and  dots 
and  dashes  referred  to  without  pointing  out  that  dots  and 
dashes  are  not  distinguished  by  their  length,  as  in  Morse  code. 
Surely  some  description  of  the  code  used  should  be  given 
before  describing  the  apparatus  used  and  the  "  shaping  "  of 
signals,  &c. 

In  a  few  cases  descriptions  are  so  badly  given  as  almost  to 
convince  the  reader  that  the  authors  are  not  wholly  con- 
versant with  the  particular  subject  described.  A  case  in 
point  will  be  found  on  p.  148  in  the  description  of  the  speed 
regulating  device  of  the  Wheatstone  transmitter. 

It  is  only  fair  to  add  that  the  strong  feature  of  the  book  is 
the  complete  description  of  duplex,  quadrup'.ex,  office  con- 
nections, concentrator  switches,  &c.,  and  the  careful  way  in 
which  the  directions  of  the  currents  in  duplex  working  are 
traced  out  under  all  possible  conditions.  Office  connections 
and  wiring  are  evidentlv  the  "  forte  "  of  the  authors. 


Correspondence. 

— ♦ 

ELECTRIC  VISION. 

TO    THE    EDITOR    OF    THE    ELECTRICIAX. 

Sir  :  In  the  course  of  my  recent  Presidential  Address  to  the 
Institution  of  Electrical  Engineers  I  referred  to  the  question 
of  electric  vision,  and  indicated  briefly  the  methods  by  which 
I  think  success  might  be  obtained  at  the  present  time. 

My  friend  Mr.  Campbell-Swinton  has  called  my  attention 
to  an  address  delivered  by  him  in  1911  to  the  Rontgen  Society, 
dealing  also  with  the  subject  of  electric  vision,  and  proposing 
methods  of  working  substantially  identical  with  that  suggested 
in  my  address.  I  am  glad  to  find  in  a  conversation  I  recently 
had  with  Mr.  Swinton  that  he  agrees  with  me  that  the  develop- 
ment of  wireless  transmission  and  the  valve  amplifier  carries 
the  proposal  a  long  way  towards  practicability. 

I  desire,  however,  to  call  attention  as  early  as  possible  to 
Mr.  Swinton's  work  in  this  direction. 

London.  L.  B.  Atkin-son. 

December  14th,  1920. 


A  QUESTION  OF  NOMENCLATURE  -WIRE  RADIO. 

TO    VHE    EDITOR    OF    THE    ELECTRICI.\X. 

Sm  :  In  the  evolution  of  a  new  art,  a  question  generally 
arises  about  the  proper  choice  of  nomenclature.  Frequently 
son\e  confusion  is  caused  by  the  variety  of  names  by  which 
different  authors  designate  a  new  invention  or  discovery.  A 
notable  example  is  that  of  the  three  electrode  vacuum  tube, 
which  for  some  time  has  been  known  under  different  names — 
audion,  valve,  triode.  electron  tube.  &c. 

A  similar  condition  prevails  at  present  in  the  designations 
used  by  ditferent  writers  for  wire-radio.  The  sv.stem  of  wire- 
radio  is  now  coming  into  general  use  throughout  the  world, 
a  great  deal  is  being  written  on  this  subject,  and.  because  of 
the  lack  of  an  accepted  universal  name,  the  system  is  designated 
dilYerontly  in  difterent  countries.  It  will  stiffice  to  mention 
only  the  following  : 

Germany  :    High-frequency  telephony  autl  telegra})hy  ; 

Japan  :    Wired-radio  ; 

Canada  :   Guided  wave  telephony  and  telegraphy  ; 
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United  States  :  "  Carrier-current  '"  telegraphy  and  tele- 
phony ;  and  popularly  the  system  is  generally  known  as 
**  wired-wireless." 

It  is  hardly  necessary  to  enij)hasise  the  desirability  of 
having  a  suitable  and  universally  accepted  name  for  this  new- 
branch  of  the  art  of  electrical  intercommunication.  I  would 
suggest  the  name  "  wire-radio."'  In  my  judgment,  the  term 
"  wire-radio  "'  is  suggestive,  and  at  the  same  time  sufficiently 
comprehensive  ;  it  conveys  the  idea  of  transmitting  signals 
of  radio  character  over  a  wire,  or  rather  guided  by  a  wire. — 
I  am,  &c., 

Washington,  D.C,  Gkoroe  0.  Squier, 

November  27.  Major-General,  U.S.A. 


KELVIN  r.  KAPP. 

TO    THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  Under  the  above  alarming  title  Mr.  Sayers  states  very 
clearlv  one  im])ortant  point  of  criticism  of  mv  Pajier  to  the 

i.e.e! 

In  cases  where  one  can  base  the  choice  of  cable  sections  on 
Kelvin's  law.  much  of  what  is  said  in  the  Paper  concerning  the 
working  of  distribution  systems,  is  of  no  economic  importance. 
Therefore,  Mr.  Sayers  suggests  in  paragraph  4  that  one  must 
know  at  what  jjoints  the  economy  law  has  to  give  wav  to 
heating  considerations. 

Kelvin's  law  is  based  on  a  number  of  factors  which  differ 
widely  in  different  schemes.  To  take  a  definite  example, 
however,  I  find  that  at  the  present  prices  of  cable,  assuming 
capital  charges  equal  to  10  per  cent.,  the  cost  of  power  lost 
in  the  cables  is  }^d.  per  unit,  and  the  load-factor  is  about 
30  per  cent.  Kelvin's  law^  gives  a  current  density  of  1,560 
amperes  per  square  inch  for  6, 600- volt  cable.  That  is  about 
the  safe  current  density  of  a  0-15  sq.  in.  cable  under  good 
conditions  of  heat  dissipalion. 

As  a  cable  layout  must  be  designed  so  amply  that  the  safe 
current  density  will  not  be  exceeded  under  the  worst  conditions 
of  failure  of  any  one  cable,  the  actual  current  density  in  normal 
W'orking  is  always  less  than  the  safe  figure.  Therefore,  a  0- 15  sq. 
in.  6,600-volt  cable  system  could  not  be  designed  according  to 
Kelvin's  law^  for  the  above  conditions,  but  if  each  cable  had  a 
very  much  smaller  cross-section  it  might  be  safe  to  work  it 
up  to  the  economical  current  density. 

It  may  be  surprising  to  some  of  your  readers  that  Kelvin's 
law  should  give  so  high  a  current  density,  considering  that  the 
cost  of  copper  is  relatively  low  to  that  of  coal  at  the  present 
time.  It  must,  however,  be  remembered  that  in  addition 
to  the  cost  of  the  copper,  the  cost  of  lead,  insulation,  &c., 
varies  with  the  cross-section,  and  this  latter  cost  has  increased 
more  than  the  former. — I  am,  &c., 

London,  Dec.  11th.  Reginald  0.  Kapp. 


TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  At  the  end  of  his  letter  to  you  in  your  issue  of  the  10th 
instant,  Mr.  Sayers  points  out  that  Mr.  Kapp's  Paper  to  the 
I.E.E.  gives  no  guidance  for  evaluating  the  constants  in  a 
heating  curve  of  the  type  referred  to. 

The  following  formula  may  be  of  interest  to  your  readers  : 
If  a  heating  curve  is  plotted,  and  any  three  readings  with 
an  equal  time  interval  between  them  taken  from  this  curve  are 
called  6 1,  do,  6.^,  the  time  interval  being  called  A,  the  final 
steady  temperature  is 

Proof  :    The  relation  between  time   and   temperature   is 

t 
given    approximately    by    the    law.     0  =  0(,{l  —  e~e),    so    that 

t  +  2A 


the    law. 


which 


{Oo'0.^  =  e-^  ;     (0,-6,). 


from 


The  time  constant  r-  can  also  be  obtain»'d  from  the  three 
readings  0,,  0.^,  O-y  by  th«*  following  formula 

which  follows  from  the  equations  given  above. 

I  find  that  by  continuing  the  curve  freehand  through  the 
])oints  obtained  on  te.st,  it  is  not  po.ssible  to  obtain  sufficiently 
accurate  values  of  the  time  coastant.  or  the  .steady  t^'mfjera- 
ture,  whereas  the  abov(!  formula  gives  very  fair  accuracy  if  A 
is  taken  equal  to  about  0  75  of  the  time  con.stant. — I  am,  &c., 

London,  Dec.  10th.  C.  G.  Carbothebs. 


which  simj?lifies  to  the  expression  given. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

TO   THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  With  the  Council  and  the  Press  adopting  the  attitude 
of  "you  scratch  my  back  and  I  scratch  yours,"  it  is  not 
surprising  to  read  your  one-.sided  report  of  the  Special  Meeting 
of  the  Institution,  although  one  hardly  expected  the  usually 
sober  Electrician  to  resort  to  '"  catch-penny  "  methods  to 
discredit  the  opposition. 

Your  report  states  that  '"  I  had  e\'idently  not  read  the 
notice  convening  the  meeting."  I  would  reply  that  your 
reporter  was  evidently  asleep  when  I  dealt  with  this  point. 
What  I  stated  was  that  the  instructions  as  to  returning  the 
proxy  papers  were  tucked  away  in  the  President's  letter, 
whereas  I  contended  they  ought  to  have  been  clearly  stated 
on  the  proxy  paper,  as  the  procedure  under  Company  law 
was  rather  limited  and  not  fully  known. 

As  to  your  criticism  of  my  '  fiat  rate  increase,"  I  pointed 
out  in  my  remarks  that  there  was  as  much  to  be  said  for  a 
"  flat  rate  increase  "  as  for  a  proportionate  increase  all  round, 
(the  Council's  proposals  are  neither),  and,  in  fact,  I  had  a 
further  amendment  on  the  latter  basis  ready  to  hand  in. 
I  put  forward  the  former  one  first,  as  it  was  simpler,  realising 
that  whichever  I  proposed  would  be  found  fault  with  by  my 
opponents. 

Your  closing  comment  as  to  my  "  spirit  failing  is  about 
as  untrue  a  statement  as  could  possibly  be  made.  I  was 
eager  to  fight  to  the  end  and  withdrew  my  demand  for  a 
poll  only  after  the  President  had  stated  unofficially  that  the 
Council  had  a  majority  of  14  to  1.  To  have  still  persisted 
would  have  been  to  have  challenged  the  President's  word, 
and  I  would  not  have  been  guilty  of  taking  such  an  extreme 
course. 

You  refer  to  the  small  support  accorded  me  at  the  meeting. 
Naturally  (and  provincial  members  will  doubtless  take  note 
of  it)  London  meiubers  can  always  dominate  the  meeting, 
and  what  concerned  them  most  was  that  my  opposition  was 
delaying  them  getting  away  to  dinner. 

As  to  the  ■  annoyance  ""  referred  to  by  Mr.  W.  E.  Warrilow 
in  his  letter  this  week.  I  do  not  propose  to  dwell  on  the 
reasons  prompting  his  attack,  or  his  unseemly  interjections 
at  the  meeting,  but  sufficient  is  it  to  say  that  tha^'e  of  us 
who  know  him  can  place  the  true  value  on  his  remarks. 

As  to  my  letter  which  you  huve  kindly  inserted  this  week, 
1  was  much  puzzled  at  the  mysterious  letters  "  E.M.C." 
after  my  name,  until  I  realised  that  thev  were  the  initials 
of  mv  tvpist  who  signed  the  letter  on  mv  behalf. — I  am,  &c., 

WestHam.  Fredk.  W.  Purse. 

Dec.  11. 

[We  apologise  to  Mr.  Purse  and  to  his  typist  for  the  \ui- 
warrantable  inclusion  of  the  hitter's  initials,  the  more  so 
as  we  are  sure  Mr.  Purse's  \news  are  entirely  his  own.  We 
refer  to  the  remainder  of  his  letter  in  our  "  Editorial  Notes.'  — 
Ed.  E.] 

Wo  leani  that  the  Ediswan  St.\ff  Association,  which  is  under  the 
patronage  of  the  managins:  director  (Mr.  C.  E.  Hunter)  and  one  of  the 
dii-ectoi-s  {^Ir.  E.  Gimminsrhani).  l»as  been  in  e.xistence  about  18  months 
and  is  making  gifat  ettorts  to  fulfil  its  objects,  viz..  to  promote  social 
into'course  between  the  members  of  the  statt.  A  series  of  entertam- 
ments  has  been  arranged  for  the  winter  montlis.  consisting  of  whist 
drives,  concerts,  &c.  At  a  concert  on  the  4th  inst.  at  St,  James's  Hall, 
Pondei-s  End.  an  excellent  pivgramme  was  provided  by  "  The  Mauves," 
a  ct)ncert  party  consisting  of  membei^  of  the  staff,  many  of  whom 
distinguished  themselves. 
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Western  Electric   L-abour   Saving 
Appliances. 

A  notable  example  of  the  household  electric  appliances  manufactured 
by  the  Western  Electric  Company  is  their  vacuum  sweeper,  which  is 
distinguished  by  being  filled  with  a  motor-driven  brush.  The  results 
aimed  at  in  the  construction  of  this  machine  are  (1)  simplicity  as  regards 
switching,  adjusting  the  brush  and  fixing  and  detaching  accessories  ;  (2) 
rcliabiUty — so  successful  has  this  been  that  it  is  claimed  it  is  almost 
impossible  to  damage  the  apparatus  accidentally  ;  and  (3)  light  weight. 
The  machine,  in  sweeping  order,  only  weighs  14J  lb. 

The  motor-driven  revolving  brush  was  introduced  to  save  the  exertion, 
entailed,  as  is  necessary  in  many  other  suction  sweepers,  in  making  the 
brush  revolve  by  pushing  the  machine  along  the  floor,  and,  moreover, 
the  rate  of  revolution  found  most  desirable  (1,400  revs,  per  min.)  is 
secured  by  means  of  gearing,  which  effects  the  necessary  reduction 
from  the  fan  speed  of  the  motor  (7,000  revs,  per  min.,  and  the  brush, 
with  the  motor-driven  system,  has  a  tapping  action  on  the  carpet,  thus 
raising  the  nap  and  loosening  the  grit,  while  the  suction  provided  docs 
the  rest.  The  brush  is  driven  by  a  completely  protected  belt  from  an 
extension  of  the  armature  shaft  through  a  brass  worm  gearing.  The 
pinion  which  meshes  with  the  worm  on  the  motor  shaft  is  made  of  raw 
hide,  firstly  to  avoid  noise,  and  secondly  in  order  that  it  may  strip  in 


nozzle  for  removing  dust  from  curtains,  ujjholstery,  electric  lighting 
bowls,  &c.  ;  (6)  a  flat  narrow  nozzle  for  cleaning  radiators,  the  crevices 
of  carved  furniture,  &c.  ;  and  (7)  an  ordinary-looking  oblong-shajied 
brush,  which  is  adjusted  at  one  end  of  the  long  rigid  tube,  which  in  turn 
is  connected  to  the  machine  by  the  flexible  tube.  By  means  of  this 
arrangement  a  person  of  average  height  can  reach  a  cornice  of  average 
height  without  a  step  ladder.  The  dust  is  disturbed  by  the  bristlee,  is 
then  sucked  through  an  orifice  in  the  brush  into  the  tubes,  and  finally 
into  the  dust  bag,  which,  by  the  way,  is  made  of  dustproof  material, 
and  has  a  double  funnel  inside  to  prevent  egress  of  dust.  There 
are  24  ft.  of  flexible  supplied,  and  the  end  connected  to  the  sweeper 
protected  by  a  steel  spiral  spring.  The  price  of  the  apparatus  is  £18  10s., 
with  an  addition  of  £3  10s.  for  the  accessories  or  "  tools."  The  above 
illustration  shows  the  worm  gear,  the  raw-hide  cog-wheel,  the  belt  with 
its  cover  removed  and  the  brush. 

Another  speciality  of  the  Western  Electric  Company  is  the  No.  2 
lock-stitch,  rotary-type,  electrically-driven  portable  sewing-machine, 
which  sews  a  maximum  of  about  1,200  stitches  a  minute,  the  high  speed 
being  due  to  the  rotary  as  compared  with  a  vibrating  motion.  The 
automatic  tension  in  this  machine  makes  it  possible  to  use  any  size  of 
thread  without  readjusting  the  tension,  and  bobbin  winding  and  shuttle 
threading  are  also  automatic.      The  total  weight  of  the  machine  is  35  lb. 


Kio.  1. — ^Genkkal 
View  OF  THE  Western 
Electric     V  a  c  i;  u  m 

SWEHVEU. 


Fig.  2. — A  I)iagra?imatic  View  of  the 
Sweeper  saowiNt;  .METiion  of  Drive. 


case  of  excessive  ovcrlond  oii^lhc  jimtor.  'I'lir' l)rush  need  not  always 
be  put  into  action,  as  the  suction  alone, "^wliicli  is__e((ual  to  l,(i()()  cubic 
feet  per  miiiiilc,  and  will  ])ull  a  vacuum  of  14  in.  on'jx-  water  gauge,  is 
<|uitec  apabii'  of  dealing  with  line  dust,  and  the  brush  need  only  be  en 
gaged  for  loosening  grit  and  material  of  a  t  bread -like  nature  from' the 
(•aq)et.  We  saw  lumjis  of  cotton  wool  <lisai)pear  Mito  the  niucliine 
without  any  (hogging  of  the  brush,  and  we  iniderstaii.l  this  is]  avoided 
by  the  u.se  of  wide  spacing  betweiMi  the  liristles  and  he  high  })olish  iiii 
the  «t*el  spindle.  '  •..  ;     ""^ 

The  motor  is  (tf  a  Univeisal  tyi'f.  and  is  suital>l(>  tor  any"  jiressuir 
between  30  and  -.■)()  volts.  It  is  air  eoulcd.  aiul  we  an>  informed  that  the 
l!)2l  model  will  have  a  fan  at  the  end  of  the  shafting  at  the  rear  of  the 
motor  to  make  the  air  cooling  even  more  etiieient.  Kvervthing  in  the 
use,  and  in  the  preiiaration  for  u.se,  of  the  a]iparntus  is  extremely  simjile. 
Oil  hol(<H  aro  i)n)vided  for  oiling,  there  is  a  rotar\-  switch  in  a  convenient 
position  for  switching  the  motor  off  and  on,  and  a  tilting  <leviee  for 
getting  over  tlu>  fringe  of  a  cnrjiet.  The  bushes  at  the  ends  of  the  bru.sh 
spindle  recpiin*  no  oil.  and  the  brush  can  easily  be  readjusted,  tho\igh 
this  is  not  usually  necessary  mitil  after  twi>  yeni-s  use. 

Then«  an'  seven  "  tools  "  which  coi.neet  on  to  the  front  of  the  nuiehine. 

and  an>  used  in  eonneition  with  operations  other  than  floor  cleaning: 

1)  A  connector,  which  is  snapjicd  on  in  a  S(>i ond  ;    (ll)  a  flexible  tube  ; 

3)  a  long,  strnight,  rigid  lube  ;  [(4)  a  bont  rigid  tube  :    (.'))  n  short  wide 


Ne-w    Rolling    Stock    on    the    London 
Electric  Rail\^ay  (Piccadilly  Line). 

A  Press  inspection  and  trial  run  of  one  of  the  new  trains  on  the  Picca- 
dilly  Line  took  place  on  the  8th  inst.  The  cars  composing  the  train 
are  part  of  a  contract  for  40  of  the  same  type  being  carried  out  by  Messrs. 
Cammell,  Laird  &  Company.  Each  car  seats  44  passengers,  and  there 
will  be  no  strap-hanging — in  the  literal  sense — straps  being  replaced  by 
hand -poles,  vertical  and  horizontal,  within  reach  of  any  passenger.  The 
length  of  the  new  car  is  50  ft.  overall.  The  door  arrangements  are  a 
special  feature  of  the  new  stock.  Each  car  has  one  double  and  two 
single  sliding  doors,  gi\nng  greater  facility  than  the  old  cars  of  entrance 
and  exit.  The  double  sliding  door  is  a  new  feature.  The  doors  are 
operated  by  air,  with  electrical  control.  If  a  door  in  closing  comes  in 
contact  with  a  passenger  its  action  is  reversed,  and  the  train  cannot 
start  until  every  door  is  closed.  Above  the  waist  of  the  ca  rthe  interior 
is  painted  in  cream  colour,  so  as  to  give  a  good  reflecting  surface.  An 
elliptical  roof  replaces  the  clerestory  roof  of  the  older  stock,  and  roof 
advertisements  will  be  restricted  so  as  to  give  more  light -reflection.  The 
electric  lamps  run  down  the  centre  of  the  roof  for  the  whole  length  of 
the  car. Ji^^  Emergency  lighting  is  supplied  from  a  storage  battery,  and 


Intkiuok  vikw  ok  the  new  •'Piccadilly 
Stock. 


Kail  WW   Rolling 


comes  into  operation  autoiuatically  in  the  event  of  any  failure  ofjthe 
ordinary-  car-lighting.  The  cost  of  the  40  new  cai-s  will  be  approxi- 
mately £120.000.  The  new  rolling-stock  will  relieve  congestion^  by- 
expediting  the  working  of  the  trains.  It  will  also  gradually  build  up  a 
six-car  train  service,  as  each  new  train  n'i)la<cs  and  n'leases  a  five-ear 
train  of  the  older  stock.  These  older  five-car  trains  can  then  be  divided, 
and  can  be  added,  car  by  car.  to  other  five-ear  trains  of  the  older 
stock  to  make  them  into  six-ear  trains.  This  will  mean  an  all-iound 
strengthening  of  the  services,  and  an  nil-round  lightening  of  the  overload. 
The  40  new  cars  will  mean  an  addition  of  more  than  ilCi  per  cent,  to  (he 
existing  ear-stn'ugth  of  the  Piccadilly  Line.  The  new  ears  rrpiesent  a 
total  pnin  of  1.760  seats,  and  1.7r)(t  .seats  >  12  journeys  (during  the  six 
•*  rush  ■■  Iioni-s  of  the  day)  will  total  uj)  to  21.12(1  ixtia  •■•nts  durirg  those 
hours. 
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Modern   Electrical   Goal  Gutters. 

The  proper  design  and  construction  of  electrically-driven  coal 
cutting  machinery  is  one  of  great  importance  at  the  present  time, 
when  labour  costs  are  so  high,  and  increased  output  is  so  necessary. 
Great  interest  has  therefore  been  taken  in  the  complete  exhibit  of 
this  equipment  which  was  shown  by  Messrs.  Mayor  &  Coulson  at  the 
Glasgow    Shipbuilding,    Engineering    and    Electrical    Exhibition. 
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i'^iQ  1- — M.  &  C.  Chain  Coal  Cutter  with  d.c.  Electric  Motor. 

This  included  cutters  of  the  bar,  chain  and  disc  tj^pes,  all  of  which 
are  standardised,  the  first  two  being  identical  except  in  respect  o  f 
the  cutting  members — bar,  or  chain  and  jib — and  the  parts  of  thg 
gear  head  directly  associated  with  them.  Thus,  by  removing  fro,j^ 
the  bar  coal-cutter  the  lower  part  of  the  gear  head  or  "  banjo  d 
wliich  carries  the  cutter  bar,  and  substituting  for  it  a  correspondij^g 
part  carrying  the  chain  jib  and  chain,  and  changing  the  relatj^g 


M|5rmfr^«^,W 

L^ ti=^: 

Fig  .  2. — Gear  Head  with  Back  Cover  Off  Showing  Bar  and  Gear.^ 

gear  wheels,  the  machine'can  be'converted  to  a  chain'coal'cutter. 
The  advantages  of  this  interchangeability  at  collieries  where  both  bar 
and  chain  machines  are  required  are  obvious. 

Another  important  feature  is  the  standardisation  and  intercnange- 
ability  not  only  of  the  working  parts,  but  of  the  principal  compo- 
nents.    The  machine  may  bo  said  to  consist  of  four  principal  parts  : 


Fio.  3. — Samson  Disc  Coal  Cutter  witji  D.C.  Electric  Motor. 

(1)  The  cutting  member  (bar  or  chain)  and  its  structural  support, 

(2)  the  gear  head,  (3)  the  motor,  and  (4)  the  haulage  gear.  The 
motors,  whether  three-phase,  direct-current  or  compi-e.ssed  air, 
are  all  of  the  same  external  dimensions,  and  occupy  the  same  position 
in  the  structure  of  the  machine.  The  three-phase  and  direct -current 
motors  enclose  in  their  casings  the  starting  s^vitches  and  their  con- 
nections with  the  windings,  so  that  the  motor  with  starter  is  a  self- 
contained  unit. 


The  reduced  length  of  these  coal  cutters  and  the  addition  of'a 
two-speed  haulage  gear  enables  them  to  be  adapted  for  long  wall,  for 
short  wall  and  for  fx>re  and  pillar  working,  and  also  for  driving 
narrow  plac«,'S  singly  or  in  pairs. 

The  slow  and  variable-speed  haulage  feed«  the  machine  while  it  ifl 
cutting,  and  the  highspeed  haulage  of  .50  ft.  per  minnte  traverses  the 
machine  from  heading  to  heading.  No  flitting  truck  i.<j  u-sed,  the 
machine  is  mounted  jicrmanently  on  its  owti  sledge,  and  Ls  hauled 
aloi.g  the  floor  of  the  roadways.  This  method  ha-s  pr'^ived  to  \^  the 
best  suited  to  the  underground  conditioiw  in  this  country. 

Mention  may  also  be  made  of  the  firms  .Sam.son  di.so  coal  cutter,  a 
special  feature  of  which  is  the  .simple  devic-c  by  which  the  cutter 
wheel  may  be  disengaged  from  the  gearing,  so  that  the  wheel  may  be 
at  rest  while  the  motor  is  in  mot'on. 

Illustrations  of  these  cutters  are  given  herewith. 


The  Valve  and  Lon^-dlstance 
Telephony. 

One  of  the  most  interesting  of  the  applications  of  the  electro- 
thermionic  valve  is  its  use  in  telephony  to  improve  transraission 
over  long-distances,  and  so  to  diminish  the  cost  of  line  construction. 
In  The  Electbician  for  May  7,  1920,  and  in  two  subsequent  issues 
we  gave  an  account  of  a  long  Paper  read  by  Messrs.  B.  Gherardi  and 
F.  K.  Jewett  before  the  American  Institute  of  Electrical  Ergireers 
on  this  subject,  wherein  they  dealt  in  a  most  exhaustive  fashion  with 
the  various  historical  and  technical  questions.  Those  engineers  in 
this  country  who  are  interested  in  this  subject  have  now  an  oppor- 
tunity of  seeing  at  the  showrooms  of  the  Western  Electric  Com- 
pany, at  62,  Finsbury-pavement,  London,  E.C.,  a  demonstration 
set  of  these  so-called  repeaters  working  on  artificial  cables.  The 
demonstration  is  designed  to  show  the  two  chief  types  of  repeater 
and  terminal  equipment  involved  in  long-distance  telephone  cables 
and  aerial  systems — ?.e.,  the  22  type  and  the  four-wire  equipment, 
details  of  both  of  which  were  given  in  the  Paper  to  which  we  have 
just  referred. 

For  purposes  of  demonstration  artificial  lines  which  attenuate 
transmission  by  amounts  corresponding  to  average  practice  in  the 
spacing  of  each  type  of  repeater  are  provided.  The  demonstration 
circuit  terminates  at  each  end  in  a  local  battery  set.  The  first 
section  of  the  artificial  line  has  an  equivalent  of  5  standard  miles, 
and  the  second  section  an  equivalent  of  7  standard  miles,  at  which 
point  the  first  repeater  is  inserted.  Between  the  repeaters  is  a  line 
of  14  standard  miles,  while  beyond  the  second  repeater  the  make  up 
of  the  circuit  is  similar  to  that  up  to  the  first.  It  should  be  pointed 
out  that  12  miles  is  by  no  means  the  maximum  gain  which  these  sets 
are  capable  of  giving,  but  only  in  isolated  cases  with  circuits  of  very 
good  impedance  characteristics  is  it  practicable  to  work  up  to  18  or 
20.  Factors  which  m:ist  be  carefully  taken  into  account  in  designing 
such  systems  are  the  uniformity  of  the  circuit,  the  balancing  net- 
works, the  spacing  of  the  repeaters,  the  passive  impedance  of  the 
repeaters,  the  gauge  of  the  circuit,  the  cut-off  frequency  of  the  loading 
and  the  terminal  line  impedance. 

The  repeater  sets  used  are  of  the  panel  type,  so  designed  as  to  be 
mounted  in  relay  rack  bays.  A  special  signalling  panel  is  alto  in- 
stalled, which  is  fitted  with  various  kinds  of  equipment  necessary 
to  illustrate  three  types  of  signalling  at  16-oycle  relayed,  at  135- 
cycle  relayed,  and  at  a  135-cycle  amplified.  An  interesting  set 
shown  in  connection  with  this  apparatus  is  the  gain  measuring  set, 
which  indicates  the  actual  amplification  introduced  by  a  repeater 
set  between  two  artificial  lines  to  an  accuracy  of  a  quarter  of  a  mile. 
A  series  of  four  wiiv  ivpeatcr  sets  are  also  .-hown.  these  being  similar 
in  design  to  those  employed  in  the  I'nited  States  for  four-v.ire  trunk 
cables  of  moderate  length.  A  description  c^f  these  was  also  given  in 
our  account  of  Messi-s.  Gherardi  and  Jewetts  Paper. 


Wireless  and  Air  Services. 


Tlio  lialfyearly  ri^jxnt  issued  by  the  Air  Ministry  on  the  Pmun^ss  of 
Civil  .\viation  states  that  the  wireless  direction  finder  apparatus  installed 
at  Croydon  has  proved  its  value  in  enabling  airc"raft  to  correct  their 
com-se  in  thick  weather,  while  the  equii)nient  of  aircraft  with  the  windless 
telephone  is  found  to  be  of  considerable  assistance  to  navigation. 
Stations  for  both  wiivless  telegraphy  and  telephony  aiv  now  in  being  at 
Croydon.  Lvinpne.  Castle  Bromwich,  Manchester  and  Renfrew.  Electric 
landing  lights  for  indicating  tlie  direction  of  landing  are  being  installed 
at  Croydon  aerodrome  and  trials  are  being  made  at  the  same  place  to 
test  the  value  of  powerful  searchlights  as  a  means  for  helping  to  locate 
aerodiomes. 
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Telephone  Charges. 


The  Select  Coininittee  on  Telephone  Charges  has  concluded  the  taking 
of  evidence  and  will  issue  its  report  in  a  few  days.  It  is  reported  that  its 
findings  will  follow  closely  the  recommendations  of  the  Departmental 
Committee.  It  will  recommend  the  abolition  of  the  flat  or  unlimited 
service  rate,  the  introduction  of  a  fixed  annual  charge  for  installaton 
and  a  uniform  charge  for  each  effective  local  call  ;  the  same  rates  will 
be  charged  for  supplying  the  telephone  service  to  private  residences  as 
to  business  ])remises,  and  a  uniform  message  fee  of  l.^d.  per  call  will  be 
adopted  throughout  the  country. 

The  following  is  an  abstract  of  the  evidence  of  the  later  witnesses 
heard  by  the  Committee  : 

Aid.  T.  Maloomson,  of  Jleigate,  said  that  the  councils  he  represented 
strongly  protested  against  the  proposed  curtailment  of  the  London 
area  to  a  radius  of  five  miles  from  Oxford-circus.  That  centre  had 
nothing  to  commend  it  from  a  business  point  of  view,  and  a  rigid  line 
of  five  miles  therefrom  would  have  the  result  of  including  parts  of  some 
populous  districts  and  excluding  other  parts  of  the  same  district.  A 
speedy  and  efficient  service  was  essential  to  outlying  towns  like  Redhill 
and  Rcigate,  where  large  printing  and  ])ublishing  businesses  had  been 
established,  and  assisted  to  relieve  congestion  by  placing  the  works  and 
workpeople  well  outside  the  Metropolitan  area,    ^m 

Sir  Charlks  Owens,  a  director  of  the  L.  &  S.W.  Railway  Comiiany, 
and  chairman  of  the  London  Telephone  Advisory  Committee,  stated 
that  the  committee,  which  consisted  of  representatives  of  the  Port  of 
London  Authority,  London  municipal  authorities  and  other  bodies, 
had  considered  the  report  of  the  l)e])artmental  Committee,  and  he  had 
taken  steps  to  ascertain  the  opinion  of  the  members  of  the  London 
Chamber  of  (Commerce  regarding  these  points.  To  the  questionnaire 
there  were  1,759  replies,  and  it  seemed  clear  that,  given  an  effective 
syrvice  and  improved  facilities,  some  increase  in  charges  would  not  be 
seriously  opposed.  There  was  a  very  large  preponderance  in  favour  of 
the  maintenance  of  the  unlimited  rate.  If  the  flat  rate  were  abolished 
and  message  late  established  there  should  be  a  big  discount  to  large 
users.  But  the  general  view  was  largely  in  favour  of  some  addition  to 
the  charges  foi-  the  existing  systeni  rather  than  the  abolition  of  all 
but  the  message  i-ate.  With  regard  to  i)ut)lic  boxes,  the  general  opinion 
was  that  these  should  not  be  subsidised  at  the  expense  of  the  regular 
subscriber,  but  it  was  thought  that  witii  efficient  management  the  cost 
of  the  public  call  should  not  exceed  ."kl.  His  view  was  that,  as  it  at  pre- 
sent cost  5d.  to  the  Post  Office,  and  as  the  telegraph  and  postage  rates 
had  been  doubled,  tiie  j)resent  ])ublic  call  office  charge  should  also  be 
doubled.  As  to  the  suggested  inner  and  outer  London  areas,  a  reduc- 
tion of  the  existing  area  was  a  retrograde  step.  The  tendency  was  to 
place  works  and  factories  farther  out,  and  the  proposal  of  the  Depart- 
mental Committee  would  undoubtedly  inflict  hardship  on  those  who  had 
offices  in  London  and  works  outside,  though  within  the  present  London 
area.  There  was  an  extremely  strong  feeUng  against  jjlacing  any  portion 
of  the  Port  of  London  outside  the  area.  There  should  be  three  alter- 
native rates — the  unlimited,  or  flat  rate,  the  measured  rate  and  the 
message  rate. 

Lieut. -Col.  W.  A.  .1.  O'Mcara,  R.K.,  supjmrted  the  views  of  Sir  Charles 
Owens,  and  said  the  automatics  was  tlie  coming  system.  It  was  at 
least  as  effective  as  thai  at  present  in  us(>  and  cost  less  to  operate. 
Hut,  as  it  was  not  possible  to  rij)  up  the  |)resent  installations  to  substitute 
automatic,  the  latter  eouhl  only  be  gradually  introduced.  He  thought 
the  outlook  of  the  Post  Office  at  the  beginning  was  not  sufficiently 
wide,  and  its  internal  orgaiusatidn  rather  cramping.  That  had  prevented 
the  free  and  full  develoi)nient  that  should  have  taken  ])lace.  Th(> 
existing  Tele|)h()he  Department  did  not  look  sufficiently  far  ahead, 
with  the  result  that  subsequent  installations  cost  more  than  they  need. 
There  were  other  ways  of  meeting  the  difficulties  of  increased  charges 
for  labour  and  material  than  increasing  the  charges,  and  he  suggested 
that  a  committee  of  experts  to  in<|uire  into  and  effect  economies  and 
map  new  trunk  routes  should  be  a  i)erma.us>t  part  of  the  telephone 
organization. 

Sir  Kvioi.vN  Murray,  Permanent  Secretary  to  the  P.O.  Telephone 
Depiutnient,  was  recalled  in  order  to  rei)ly  to  statements  made  by  wit- 
nesses o])p()sc(l  io  the  |)ropose(l  telephone  ciiarges.  He  considered  the 
suggestion  that  the  tclejjhone  branch  of  the  Post  Office  shouUl  be  a  .sepa- 
rate de|)arlnuint  was  im])raetieable,  and  if  practicable,  would  lead  to 
ineflicieney  and  extravagance.  The  tele])h()nes  and  telegraphs  weiv 
(•s.sentially  allied  services,  involving  in  many  respects  the  same  technical 
|>n)l)leins,  using  the  same  ])lant  and  offering  alternative  means  of  eom- 
niunication  between  two  i)oints.  Telegraph  and  ti-lephone  wiiTs  were 
))liicc(l  on  the  same  poll's  oi'  in  the  same  underground  hanr.el  ;  tlu>  same 
wires  could  be,  and  in  fact  in  .some  casi>s  were,  used  -inndtaneously  for 
tile  transnu.ssi()n  of  (el(>giams  and  for  convei-sation".  by  telei)hone.  The 
engineering  establishmcMits  mu  t  1h>  common  to  both  services,  and  the 
the  same  a]>i>lie(l  (o  other  technical  and  administrative  staffs.  If  the 
li(>ad(|uarters  eonti-ol  of  the  tel(>i)lione  weiv  divorced  from  that  of  the 
I'ostal  and  Telegraph  Services,  a  similar  sejiaralion  would  have  to 
ti>llow  in  the  local  administration  :  the  su])crvising  staff  would  be  ilu))li- 
eat<M I.  /)(•(•.>•,),) ,1(7  and  overhead  charges  wouhl  be  largely  incn>ased  and 
co-ordination  would  be  iviilact-d  by  adniinist ration  in  watertight  com- 
part menta. 

Tli(>  tariff  of  the  Departmental  Committee  would  yield  an  increase  on 
exislmg  rates  of  l>7  imm-  cent,  and  if  the  anticipated  ivdueficm  in  the 
calling  rate  was  realised  the  ineivase  would  be  .'iT  per  cent.  Thnniphout 
Ins  evidence  Col.  Webb  adopted  the  "  station  "  as  the  imit  of  compari.-Jon. 
The     n>ault    would    be    misleading   unK-ss    ihe    ratio   of    "stations   "    to 


"  lines  "  was  the  same  on  both  sides  of  the  comparison.  If  the  difference 
in  the  proportion  of  extensions  were  ebminated  and  the  comparison 
based  on  "  lines"  the  rates  in  America  would  work  out  at  nearly  13  per 
cent,  higher  than  Great  Britain  instead  of  6  per  cent,  cheaper,  notwith- 
standing "  the  intensive  development  "  in  America.  In  Montreal  and 
Toronto  a  business  subscriber  would  not  be  able  to  get  service  for  less 
than  £12,  while  under  the  P.O.  proposals  he  would  obtain  it  for  £8  and 
upwards.  The  minimum  charge  of  £12  in  Montreal  and  Toronto  would 
in  this  countrj'  cover  640  calls.  About  40  per  cent,  of  the  provincial 
subscribers  made  less  than  this  number.  The  charges  for  business 
connections  in  Montreal  and  Toronto  w-ere  higher  than  the  Post  Office 
tariff  at  every  point,  except  for  subscribers  making  from  700  to  2, SCO 
calls.  As  to  the  proposed  rates  in  New  York  and  London,  he  said  the 
London  charges  would  exceed  those  in  New  York  only  for  subscribers 
using  between  400  and  1,200  calls  per  annum,  while  the  New  York  charges 
for  the  big  users  were  considerably  higher.  Nearly  30  per  cent,  of  the 
London  subscribers  (those  who  made  fewer  than  416  calls  per  annum) 
would  be  less  than  the  New  York  minimum.  If  Col.  Webb's  proposed 
tariff  had  been  in  operation  in  1920-21  it  would  have  produced  an  in- 
crease of  £1,789,000,  or  23  per  cent,  more  than  the  present  rates,  but 
£4,105,000  less  than  the  proposals  of  the  Departmental  Committee,  and 
would  leave  a  deficit  of  £1,770,000,  which  would  increase  rapidly  with 
each  year. 

He  said  that  the  policy  of  the  Government  was  to  make  the  tele- 
])hone  services  pay,  but  not  to  make  more  than  a  working  margin  of 
profit.  If  there  were  a  considerable  surplus  they  might  reduce  the 
rental-charges  ;  if  a  very  large  one  they  might  reduce  the  cost  per  call. 
In  reply  to  the  chairman  as  to  whether  he  found  an  instrument  might 
be  found  which  could  be  put  into  a  subscriber's  house,  near  his  telephone, 
on  which  all  his  out-going  calls  could  be  recorded,  the  witness  said  that 
the  Post  Office  were  alwa^j's  experimenting  with  these  instruments,  but 
had  not  found  one  yet  that  was  really  satisfacton,-.  It  was  possible  that 
such  an  instrument  might  be  invented,  but  it  was  open  to  doubt  whether 
the  subscriber  would  pay  for  it  to  be  installed. 


London — Geneva    Wireless    Test. 


A  successful  demonstration  of  wireless  telephony  between  this  country 
and  Geneva  was  given  by  the  Marconi  Company  on  Sunday  morning 
in  connection  with  a  gathering  of  newspaper  correspondents  who  are 
engaged  in  reporting  the  2iroceedings  of  the  first  Conference  of  the  League 
of  Nations.  The  event  was  invested  with  special  interest  owing  to  the 
fact  that  Dr.  A.  Graham  Bell  .sent  a  wdreless  telephone  message  of  greeting 
from  London  to  Geneva,  and  Lord  Burnham,  C.H.,  also  spoke  to  Geneva 
from  London.  Both  speakers  xised  an  ordinary  desk  telephone  in  a 
directors  rf)om  at  Marconi  house.  This  instrument  was  connected  by 
a  P.O.  line  direct  to  the  wireless  apparatus  at  the  Company's  Chelmsford 
station.  This  apparatus  automatically  and  instantaneously  relayed  the 
message  to  Geneva,  so  that,  in  effect,  the  speakers  were  in  direct  com- 
munication with  Switzerland,  operating  the  wireless  plant  by  means  of 
their  voices.  Lord  Riddell  and  Senatore  ^larconi  also  sent  messages, 
which  were  spoken  on  their  behalf  into  the  transmitter  at  Chelmsford. 
All  the  messages  were  then  repeated  in  French. 

The  voices  of  Lord  Burnham  and  Dr.  Graham  Bell  were  reported  by 
(Geneva  to  be  very  clear,  that  of  the  former  being  instantly  recognised, 
whilst  Lord  Riddell's  "  Good  luck  to  you  all  "  brought  forth  loud  ex- 
l)ressions  of  "  Jlerei  ''  from  the  French  jounialists  present.  The 
demonstration  concluded  with  the  ])laying  of  two  gramophone  recoids. 
Kroislers  '"Caprice  Viervois  "  and  the  AlUes'  National  Anthems.  At 
(ieneva  the  messages  and  music  were  intercepted  by  the  aerial  at  the 
Marconi  receiving  station  and  carried  over  several  miles  of  land-line 
to  the  Confei-cnce  Hall  of  the  League.  The  journalists  there  were  able 
to  hear  every  word  by  means  of  ordinary-  telephone  receivers.  The 
I'learness  of  the  [speech  heard  at  Geneva  astonished  the  corn'spondents. 
who  had  not  hail  jirovious  experience  of  wireless  telejihony  :  but  even 
more  striking  evidence  of  the  value  of  this  means  of  commimieation  was 
forthcoming  when  the  telephone  receivers  w'ere  discarded  and  a  stentor- 
])hone  was  connected  to  the  iveeiving  apparatus. 


Home  Counties  District  Joint  Board. 

.\  meeting  of  the  undertakings  of  the  Home  Counties  (No.  9  Area) 
Joint  Industrial  Council  was  held  on  the  8th  inst.  at  the  Ministrj-  of 
Labour,  when  it  was  resolved  to  set  up  a  District  .loint  Board  for  the 
purpose  of  dealing  with  mattei-s  relating  to  the  conditions  of  emjiloyment 
and  irniuneration  of  the  technical  staff.  The  following  gentlemen  were 
elected  to  act  as  the  employers'  side  of  the  District  lioard  : — 

M  iniiri  pa  I. —A]d.  A.  Wilkinson  (Luton).  Aid.  Geo.  Radford  (Southend), 
Councillor  Ix-gg.  J.P.  (Rcigate).  R.  N.  Torpy.  M.l.C.E..  Robt.  W.  L. 
Phillip^  and  C.  A.  Blascheck  (borough  electrical  engineers  at  Tunbridge 
Wells.  Uedfonl  and  Canterbury).  CoinfHiin/. — G.  W.  S]>encer  Hawes 
(i{eading  Electric  Supply  Company).  T.  Hesketh  (Folkestone  Electricity 
Su|>|)ly  Company),  .1.  Eustace  (Electric  Supply  Cor^wration),  W.  E. 
Brandn>th  (Wycombe  (Borough)  Electric  Light  &  I'ower  Company), 
.\.  ,1.  Wray  (Hanburj-  &  District  Klectric  Supplj-  Com)Kiny)  and  G.  W.  F. 
Homer  (Ixwtherhead  &  District  Electricity  Company). 
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The    Lighting    of    Covered    La>vn 
Tennis  Courts. 


The   F.B.I,   and   Taxation, 


The  satisfactory  illumination  of  covcrod  lawn  tonnis  courts  has  always 
presentefl  a  (lifficult  ])r()l)lcm  to  ongint-ers,  and  an  account  of  an  attempt 
which  has  been  madt;  to  .solve  it  will  he  of  i^t^'l•(^st.  Thr;  system  under 
review  at  Queen's  Ciuh  at  West  Kensirifftori  will  therefore  be  of  interest. 
At  the  Queen's  Club  there  are  two  courts  side  by  side,  each  approxi- 
mately 40  ft.  wide  by  120  ft.  lonj;,  the  height  of  each  building  from  the 
floor  to  the  tiebeanis  being  about  20  ft. 

The  floor  and  walls  are  all  finished  dead  black  so  that  the  white  balls 
may  be  readily  distinguished,  and  in  view  of  the  bad  reflecting  pro- 
perties of  these  black  surfaces,  direct  lighting  by  means  of  gas-filled 
lamps  in  steel  reflector  fittings  was  decided  upon.     It  was  found  im- 


The  Lighting  of  the  Covered  Lawn  Tennis  Courts  at  Queen's 
Club. 

possible  to  have  the  lamps  directly  overhead  because  balls  are  frequently 
"  skied  "  amongst  the  girders,  and  after  various  experiments  the  choice 
fell  upon  500  watt  Osram  gas-filled  lamps  mounted  in  G.  E.  C.  angle- 
.  type  steel  reflector  fittings.  Five  of  these  are  mounted  18  ft.  high  along 
the  sides  of  each  court.  The  arrangement  is  c  early  shown  in  the  accom- 
panjnng  photograph.  A  feature  of  this  installation  is  the  uniformity 
of  the  illumination,  the  maximum  value  being  3.4  ft.  candles  and  the 
minimum  3  ft.  candles. 

The  installation  was  planned  by  the  Illuminating  Engineering  Depart- 
ment of  the  General  Electric  Company,  Ltd.,  67,  Queen  Victoria-street, 
E.C.,  in  co-operation  with  Mr.  Ross,  the  electriciar.  of  Queen's  Club.  We 
are  indebted  to  Mr.  E.  B.  Noel,  Secretary  of  the  Club,  for  permission 
to  publish  the  photograph  and  description  of  the  lighting  arrangement. 


Labour   Movements. 

By   ARTIFEX. 

Mr.  Frank  Hodges  denies  that  any  difliculty  is  being  experienced  in 
carrying  into  effect  the  new  terms  relating  to  output  and  wages. 

The  Welsh  tinplate  workers  have  decided  to  accept  a  sliding-scalc 
wages  arrangement.     Wages  will  now  be  regulated  by  the  jirice  of  steel. 

Mr.  Tom  Mann  is  relinquishing  his  post  as  general  secretary  of  the 
.\malgamation  of  Engineering  Trade  Unions,  having  reached  the 
retiring  age  of  65. 

The  Industrial  Court  has  disallowed  the  claim  for  a  flat  rate  of 
2s.  6d.  per  hour,  made  by  roll  turners.  It  advised  the  favourable 
consideration  of  a  tonnage-basis  scheme,  i)roposed  by  the  emjiloycrs. 

The  claim  of  the  Scottish  paviors  to  be  recognised  as  attiliated  with 
the  building  trades,  and,  as  a  consequence,  that  their  wages  rise  and 
fall  with  the  wages  in  the  building  trades,  has  been  disallowed  by  the 
Industrial  Court. 

The  Executive  Committee  of  tiic  National  I'nion  of  Scottish  Mine 
Workers  has  decided  to  co-()])crate  with  the  mine  owners  in  considering 
the  scheme  agreed  upon  between  the  Mining  Association,  the  Coal 
Controller,  and  the  Mining  Federation  of  Great  liritain  for  increasing 
output. 

The  Newcastle  Corporation  has  agreed  to  adopt  the  rates  i)aid 
according  to  the  grading  of  the  .Joint  Industrial  Council,  for  manual 
workers  in  the  ( 'ity  F]ngineer's  otilicc.  Those  emjjloyees  alivady  receiving 
a  higher  seal"  than  this  grading  shall  continue  to  receive  their  present 
pay- 
Should  manufacturers'  figures  of  cost  and  profit  be  open  to  examina- 
tion by  joint  industrial  councils  when  a  wage  claim  is  refused  ?  An 
affirmative  decision  to  this  question  was  given  by  delegates  to  the 
conference  of  the  National  Federation  of  General  workers,  representing 
1,500,000  trade  unionists,  last  week.  Failing  this,  they  demanded 
that  disputes  and  wage  claims  should  be  referred  to  courts  of  inquiiy. 
0  pen  to  the  public. 


The  burden  of  taxation  i.s  now  an  s<,rioug  and  the  effects  of  the  Exc€«» 
Profits  Duty  are  so  disastrfjUK  to  trade  and  industrj-  that  the  Fe<leration 
of  British  Indu.stries  has  fx-en  devoting  particular  attention  to  these 
questions  of  late.  Naturally,  they  fomi<d  th»-  principal  subject  of 
discussion  at  the  recent  annual  meeting  of  the  Federation  here. 

The  President,  .Mr.  W.  Pktek  RyLANOS,  who  was  re-electe*!  for  the 
ensuing  year,  said  that  indu.stry  could  no  longer  Im-at  any  .s[iecial 
taxation.  Pearlier  m  the  year  the  Taxation  Committee  asked  for  a  mf^dt^t 
flat  rate  tax  on  profits  of,  .say,  28.  in  the  pound,  which  would  have  been  a 
reasonable  substitute  for  E.l'.D.  at  40  per  cent.  Unfortunately  the 
Chancellor  of  the  P]xchequer  was  carried  away  by  the  trade  returns  of  the 
previous  12  months,  and  increased  E.P.I),  to  &>  fxrcent.,  and,  in  addition, 
imposed  a  Corjjoration  Tax  of  Is.  in  the  pf>und.  In  -July,  the  F.B.I. 
pointed  out  the  danger  to  the  commerce  of  the  country  of  carrying 
E.P.D.  up  to  the  last  day  of  prosijerity,  for  at  any  particular  moment 
there  was  an  accruing  liability  of  something  like  £iJ<iO,00<i,(XJ<),  but  the 
Chancellor  recused  to  re-cast  his  budget.  Government  economy  wa» 
an  urgent  necessity. 

At  the  Dinner  given  by  the  Federation  after  its  general  meeting,  Mr. 
Lloyd  George  said  he  was  glad  that  the  great  busine.ss  community, 
the  directing  brains  of  industrj-,  were  coming  together,  federating, 
combining  and  co-ordinating.  The  causes  of  the  jjeriod  of  depression 
into  which  we  were  getting  were  not  peculiar  to  our  country  ;  they 
affected  the  whole  world.  Before  the  war  we  sfdd  to  Eurrjpe  £246,000,000 
worth  of  goods,  equal  to  £600,000.000  or  more  at  present  pric-es.  We 
must  have  public  and  private  economy  of  the  most  constructive  and 
relentless  kind. 

At  a  subsequent  Conference  of  MANUFAcmtKR-s"  Assoc-iatioss 
affiUated  to  the  F.B.I..  ♦he  following  resolution,  moved  by  Sir  Algebnon 
Firth,  was  unanimously  adopted  :  "  That  this  meeting,  representing 
the  organised  industriesof  the  countn,-,  while  recognising  the  necessity 
of  special  direct  taxation  upon  production  as  a  temporary  expedient 
in  time  of  war,  is  unanimou.sly  of  opini(m  that  under  e.xisting  conditions 
such  taxation  is  fundamentally  unsound  and  cannot  be  continued 
without  endangering  the  stability  of  the  nations  industries,  and  ui^ed 
upon  His  Majesty's  Government  the  necessity  for  an  immediate 
withdrawal  of  the  E.P.D.  and  the  corporation  taxes." 

Referring  to  Mr.  Lloyd  Georges  sj)eech  of  the  previous  day.SirAlgemon 
Firth  said  it  reminded  him  of  an  American  stor}'  in  which  the  children 
in  a  certain  family  suggested  that  to  effect  economy  father  should  work 
harder.  Those  who  were  providing  the  enormous  income  were  in  the 
position  of  father,  and  the  Government  represented  the  children.  The 
taxable  capacity  of  the  country  did  not  exceed  £900,000,000. 

On  Friday  last  a  deputation  from  the  Federation  waited  upon  the 
Chancellor  i.nd  made  further  representations  on  the  subject. 


The  New  Motor  Freight  Exchange. 


As  already  announced  in  these  colunms,  the  •'  Transix>rt  World."  the 
new  weekly  "to  be  published  by  Messrs.  Benn  Brothers,  Ltd..  on  January 
■").  will  embody  a  novel  journalistic  feature  to  be  known  as  the  Motor 
Fi-eight  Exchange.  We  have  also  indicated  that  special  facilities  would 
be  given  to  our  readers  for  the  use  of  this  new  aid  to  business,  and  we 
are  now  in  a  position  to  give  more  e.vact  details  of  these  facilities.  The 
Motor  Freight  Exchange  will  be  divided  into  two  main  {)arts,  the  one 
gi^^ng  information  as  u  freiiiht,  awaiting  transport,  and  the  other 
announcing  transport  facilities  as  available  for  freight.  A  manufac- 
turer having  goods  to  send  from,  say.  Nottingham  to  Bradfonl.  will 
announce  that  fact  in  the  previous  week's  -  Transport  World."  in  order 
that  motor  owners  whoi?e  lorries  may  be  on  that  road  on  the  date  stated, 
may  place  themselves  at  the  service  of  the  manufacturer.  Conversely,  a 
motor  transport  contractor,  or  a  })rivate  lorr>-  owner,  who  is  sending  a 
load  front  Liverpool  to  Carlisle,  and  is  faced  with  the  pnxspect  of  an 
emiity  journev  from  Carlisle  to  Liverpool,  will  give  i>articulars  of  the 
facilities  which  he  can  offer  to  a  CarlisK  men-hant  in  onier  that  he  may 
find  a  load  for  his  i-eturn  empty  journey.  All  this  information  will  lx> 
given  in  the  most  succinct  and  briefest  form.  A  single  line  will,  in  most 
cases,  suffice  to  name  the  starting  point  and  the  destination,  the  amoimt 
of  fi-eight  or  the  capacity  of  ttu^  lorry,  the  date  of  the  projected  journey 
and  the  name,  telegraphic  addivss.  and  teleph'Mie  numl>er  of  the  adver- 
tiser. By  the  publication  of  large  masses  of  information  of  this  descrip- 
tion, a  new  prospect  ojkmis  up  both  to  lorry  owners  and  to  freight  users. 
The  publisher  of  the  •  Trnnsport  World  ■"  has  prepared  slip  forms  for 
the  convenience  of  advertisei-s  under  both  these  heads,  and  a  supply  of 
these  will  be  gladly  forwarded  to  any  who  may  ilesiiv  to  avail  themselves 
of  the  facilities  offeivd. 

This  brings  us  to  the  special  facilities  which  we  have  mentioned  as 
available  to  ivadei-s  of  The  Ei.k»trhian.  For  the  month  of  lanuary 
only.  Bt^nn  Brothers.  Ltd..  aiv  prepared  to  publish  in  the  •  Transiwrt 
World  "■  information  under  either  of  the  above  heads,  free  of  charge,  so 
that  everv  opportunity  may  be  given  to  our  ix^aders  of  availing  them- 
selves of  "the  new  service  and  testing  for  themselves  its  capabilities  and 
usefulness.  In  order  to  take  advantage  of  this  offer,  readere  should 
write  to  The  Publisher,  the  '"  Transport  World."  8.  Bo uverie- street. 
E.C.  4.  stating  that  they  are  subscribers  to  The  Electrician,  and  asking 
f  )r  a  supply  of  the  necessary  free  form.  The  first  issue  of  the  '"  Trans- 
port World  and  Motor  Fivight  Exchange  "  will  be  published  on  Jan.  5, 
and  fi-ee  advertisements  asking  for  freight  facilities  or  motor  loads 
should,  therefoi^,  have  reference  to  the  week  beginning  Jan.  7. 
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Gommercial    Topics. 

The  Madrid  Postal  Convention. 

The  international  Postal  Conference  concluded  its  labours  at  Madrid 

on  the  30th  ult.,  when  the  Madrid  Postal  Convention  was  signed.     One 

outcome  of  the  Conference  was  the  elaboration  of  a  Pan-American 

Postal  Union,  which  will  include  the  United  States,  the  whole  of  the 

Latin  American  republics  as  well  as  Spain.     When  the  Union  has  been 

ratified  postal  matter  will  circulate  anywhere  within  it  at  the  internal 

l.ostage  rates  in  the  participating  states.     This  will  give  the  United  States 

an  advantage  in  commercial  matters  as  it  will  get  the  benefit  of  lower 

rates  for  letters,  catalogues  and  samples  sent  to  South  America  and  Spain 

than  those  charged  for  postal  packets  from  Great  Britain.     It  is  to  be 

lioped  that  the  British   Government    may   be  able  to  adhere  to  the 

new  Convention  as  the   benefits  would  greatly   outweigh  any  loss  of 

revenue.     Under  the  new  International  Union  the  transit  dues  remain 

as  before,  but  as  they  are  payable  in  gold  this  is  equivalent  to  an  increase 

proportionate   to   the   depreciation   of   the   currencies   in    the   various 

countries. 

*         *         *         * 

British  Agents  in  New  Zealand. 

In  connection  with  the  ra,\nd  electrical  developments  in  various 
parts  of  New  Zealand  and  the  advances  made  in  the  application  of 
hydro -electric  power  to  various  industrial  purposes,  Mr.  R.  W.  Dalton, 
H.M.  Trade  Commissioner,  tliinks  there  is  an  increasing  prospect  of 
United  Kingdom  manufacturers  of  electric  plant  and  supplies  obtaining 
contracts  and  this  prospect  is  likely  to  improve  in  future.  In  a  recent 
communication  to  the  Department  of  Overseas  Trade  he  states,  in 
regard  to  tenders  invited  in  connection  with  this  electrical  development, 
that  in  many  cases  no  time  is  given  to  send  details  home,  except  by 
cable.  It  is  quite  i)ossible,  however,  for  purchasing  authorities  to  get 
satisfactory  tenders  in  New  Zealand  from  agents  for  overseas  firms. 
Taking  into  account  the  urgency  for  the  delivery  of  plant  for  almost 
all  the  works  propo.sed,  it  is  practically  impossible  for  firms  in  the 
United  Kingdom  to  secure  a  great  deal  of  the  business,  unless  they 
are  represented  in  New  Zealand  by  agents  who  are  capable  of  tendering. 
Mr.  Dalton  has  been  in  communication  with  the  Public  Works  De- 
))artment  and  other  authorities  regarding  the  period  allowed  for  sending 
in  tenders  in  the  case  of  the  larger  schemes,  and  steps  are  being  taken 
to  secure  adequate  time  being  given  in  those  cases  for  the  consideration 
of  tenders  from  home,  but  in  the  majority  of  cases  it  must  rest  with 
IJritish  firms  to  see  that  they  are  in  a  position  to  tender  through  agents 
in  New  Zealand  if  they  want  to  secure  contracts  for  the  smaller  schemes. 
In  view  of  the  large  number  of  small  schemes  (that  is,  up  to  £50,000 
in  value)  the  amount  of  business  represented  by  contracts  is  con- 
.slderable  in  the  total,  but  the  time  given  for  tendering  is  often  too 
sliort  to  allow  of  offers  being  sent  from  home.  It  is,  therefore,  desirable 
that  firms  should  have  agents  who  can  tender  for  these  on  the  spot. 
*^  *         *         *         * 

Japanese  Commercial  Depression. 

An  interesting  report  on  the  i)re8ent  condition  of  trade  in  Japan  has  been 
furnished  byMr.  E.  F.  Crowe,  C.M.G.,  Commercial  Counsellor  at  Tokio. 
According  to  Mr.  Crowe,  who  has  recently  had  interviews  with  many  lead- 
ing business  men,  there  is  no  hope  of  improvement  before  the  spring, 
but  he  adheres  to  the  view  that  the  country  as  a  whole  is  financiallj' 
sound.  For  the  period  up  to  the  end  of  August,  the  value  of  the  imports 
was  YI,897,000,000,  and  of  exports  ¥1,467,000,000.  The  returns  for 
trade  with  the  United  Kingdom  stand  at  ¥150,000,000  imports,  and 
Y75,000,000  exports.  Notwithstanding  the  heavy  adverse  balance  the 
yen  ia  worth  nearly  3s.,  instead  of  23.  OJd.,  the  par  rate  of  exchange. 
'I'his  fact,  oouplcd  with  the  large  and  steady  imports  of  gold,  which  exceed 
VI  20,000,000  since  the  commencement  of  the  year,  prove  that  Japan's 
liiiances  are  on  a  sound  basis.  In  cotton  and  other  branches  of  industry' 
tlic^ro  has  been  very  rash  speculation,  and  the  importation  has  been 
much  in  excess  of  requirements.  Prices  have  fallen  and  trade  difficulties 
have  supervened,  necessitating  (iovernment  intervention.  In  regard  to 
most  industries  there  has  been  a  failure  to  ^^ugf  the  consumptive 
capacity  of  the  country.  Dishonest  brokers,  when  confronted  with 
losses,  refuse  to  fulfil  their  contracts,  and  attenpt  ti>  get  assistance  from 
the  Government  in  order  to  be  kiqit  on  their  feet.  It  does  not  appear 
to  l»e  in  accordance  with  Ja]»anese  custom  to  ])roseeute  these  broker.*; 
and  where  foreigncra  are  concerned  it  is  often  thought  that  they  are 
imposed  upon  when  they  are  urged  to  efTe(^t  a  eom])romise. 

Some  months  ago  there  was  a  great  outcry  about  the  lateness  of  the 
<lclivery  of  l^ritish  textile  machinery.  All  interest  in  this  question 
has  now  vanishe<l,  many  niachinciy  contracts  have  been  cancelled, 
and  sucli  machinery  as  arrives  is  left  lying  in  the  open  in  t  le  Customs  com- 
pounds. One  of  I  he  larg(>st  items  in  the  imi)ort  trade  i.^  that  of  metals. 
•  During  the  war  large  fortunes  were  realised  by  the  iiii]  ortors,  and  the 
shortage  of  iron  and  steel  was  so  gixNit  that  many  new  iron  \vorks  weie 
commenced  and  big  sums  wern>  exj)ended  on  the  purchase  of  plant.  It 
is  said  that  to-day  not  one  of  the.se  new  iron  works  is  paying  its  way, 
Kcveral  Iiave  had  to  close  and  the  others  are  eiirrying  on  at  a  heavy  loss. 
There  are  two  s]>ecial  fuctor.s  connected  with  the  m(>tal  trade,  one  is  the 
licavy  importation  of  galvanised  she(>ts  and  (in  plates  by  concerns  in- 
exporienoed  in  the  business  who  now  find  theinsehes  burdened  with 
••normoHS  slocks  much  dei)re(iatcd  in  value.  The  second  is  the  surprising 
manner  in  whicli  Ja]>an,  which  is  a  copper  pinducing  and  exporting 
<'ountry,  suddenly  began  to  im]>«rt  ('oj)per.  In  normal  years  Japan 
export*  about  40,000  tons  of  copper  and  im,)orts  none.  For  the  first 
half  of  this  year  she  exported  onl\  3,500  tons  and  imported  20,0<X^  tons. 
There  was  no  domestic  demand  to  justify  such  tigunv"),  a  heavy  drop 
cusuedwith  (he  result  that  the  oopi>cri»ad  had  to  be  irexported  at  a  loss. 


^     Electricity  Supply. 


Blackpool  Corporation  has  received  sanction  to  a  loan'  of  £42,2.50 
for  new  boilers  at  the  electricity  works.  ^ 

S\viXDOX  Council  has  increased  the  salaiy  of  the  electrical  engineer, 
Mr.  F.  Xewey,  from  £450  a  year  to  £500  as  from  October. 

The  Urban  Council  of  Willesdex  proposes  to  apply  for  sanction  to 
borrow  £35,000  for  extensions  and  house  services. 

Buckingham  Corporation  has  asked  the  Lighting  Committee  to  report 
upon  the  question  of  acquiring  the  local  electricity  undertaking. 

Houghton-le-Spring  Urban  Council  has  appointed  a  committee  to 
report  ui)on  the  proposal  to  adopt  jjublic  electr  c  lighting. 

Horsham  Urban  Council  h?s  decided  to  obtain  authority  to 
borrow  £12,000  for  extensions  of  the  electricity  undertaking. 

The  Birmingham  Housing  Committee  have  decided  to  install  the 
electric  light  in  houses  to  be  erected  under  the  Mvkicipal  Housing 
Scheme. 

ACCRINGTON  Electricity  Committee  has  instructed  the  electrical 
engineer  (Mr.  A.  W.  Clegg)  to  proceed  with  the  scheme  for  extending 
the  eleetri  ity  works. 

Heston  &  IsLEWORTH  Urban  Council  has  been  authorised  to  raise  a 
loan  of  £4,900  for  laying  a  feeder  cable  along  Woodlands-road  and 
St.  John's  road  to  the  Isleworth  recreation  ground 

Under  the  revised  scale  of  salaries  of  the  National  Joint  Board  the 
chief  assistant  electrical  engineer  at  Burnley  will  receive  £547  per  annum, 
assistants  £354,  and  junior  assistants  £252. 

The  Ebbw  Vale  Steel,  Iron  &  Coal  Companj-  are  sinking  two  shafts 
for  a  new  colliery  at  Aberdeeg,  near  Newport,  which  will  be  worked 
entirely  by  electricitv  generated  at  the  company's  woiks  at  Ebbw 
Vale. 

Mr.  J.  H.  Clothier,  electrical  engineer  of  St.  Annes-on-Sea,  has 
reported  that  the  maximum  demand  for  electricity  considerably  exceeds 
the  highest  yet  recorded,  and  it  wiU,  therefore,  be  necessarj'  to  increase 
the  boiler  plant  before  next  winter. 

Warrington  Corporation  has  received  sanction  to  borrow  £20,361, 
the  estimated  amount  required  to  cover  capital  expenditure  for  the  next 
three  years.  A  tender  (at  £103,190)  for  two  additional  turbo-alternator 
sets,  each  of  6,000  kw.,  has  been  accepted. 

Crieff  Corporation  are  applying  to  the  Electricity  Commissioners 
for  an  order  to  generate  and  distribute  electricity.  Loch  Turret  is  to  be 
utilised  for  water  power,  and  Mr.  J.  E.  Macewan,  A.M.I.E.E.,  is  con- 
sulting engineer  for  the  Council. 

Leicester  Corporation  has  increased  the  charge  for  electric  current 
for  lighting  by  Id,  per  unit,  making  a  total  increase  of  100  per  cent, 
on  pre-war  rates.  The  charge  is  now  up  to  the  statutory  limit,  but  owing 
to  increased  charges  (£10,000  for  coal  and  £10,000  for  interest,  &e.) 
the  advance  in  the  price  was  necessary. 

AcCRiNGTON  Electricity  Committee  recommend  that  the  new  scale 
of  salaries  for  the  staff  approved  by  the  District  Industrial  Council  be 
adopted.  The  Borough  Electrical  Engineer  has  been  instructed  to 
prepare  a  report  regarding  the  installation  of  further  plant  at  the  elec- 
tricity works.  The  charge  for  electricity  has  been  increased  by  a  further 
5  per  cent. 

In  connection'^with  the  demand  for  ar  adequate  supply  of  electricity 
in  Barrow  and  surrounding  districts,  the  Electricity  Committee  is 
considering  the  question  of  employing  hydro-qjectric  plant.  It  is 
thought  to  be  feasible  to  utilise  the  waters  of  the  River  Leven,  which 
come  from  Windermere  Lake  at  Backbarrow.  The  estimated  expendi- 
ture is  £80,000,  and  a  report  will  be  submitted  by  Mr.  H.  R.  Burnett, 
the  borough  electrical  engineer. 

Edinburgh  Corporation  Electricity  Department  has  appealed  to 
consumers  to  be  economical  in  the  use  of  electrical  energy  between 
3.30  p.m.  and  6.0  p.m.,  owing  to  delay  in  the  erection  of  a  4,000-kw. 
turbo-alternator  and  three  boilers.  It  will  be  a  month  to  six  weeks 
before  these  are  ready  for  use,  and  at  present  both  stations  are  running 
without  adequate  spare  plant.  It  is  especially  asked  that  the  use  of 
electric  radiators  be  leduced  to  a  minimum  between  the  hours  mentioned. 

Keighlky  Corporation  has  decided  to  provide  a  transmission  line 
(mainly  overhead)  from  the  nearest  high-tension  main  in  the  borough 
to  Eastbuni  quarries,  for  the  purpose  of  a  general  supply  of  extra-high- 
tension  electricity  to  Steeton-with-p]astbuni  and  Sutton,  and  for  boosting 
up  the  voltage  on  the  trackless  trolley  lines,  at  an  estimated  cost  of 
£3,000,  subject  to  Messrs.  Dixon  &  Company  entering  into  an  agree- 
ment to  take  a  supply  at  Eastbuni  quarries  for  not  less  than  five  years. 
h  At  an  inquiiy  held  at  H.vkrogate  last  week  into  the  application  of 
the  Corporation  for  sanction  to  a  loan  of  f22.tHM)  for  the  electricity 
undertaidng.  the  Insjjcctor  (Col.  T.  C.  Ekin)  rcferrtxl  to  the  accumulated 
items  carried  forward  year  by  year  to  the  amount  of  about  £5,000 
and  suggested  that  these  sums  should  be  wijK-d  off  altogether. 
Mr.  G.  Wilkinson.  Borough  Electrical  Engineer,  said  the  undertaking 
was  turning  out  35  per  cent  more  electricity  than  last  year,  and  they 
were  very  much  pinched  for  boiler  room. 

Eastbourne  Corjwration  has  authorised  the  borough  electrica 
engineer  (Mr.  J.  K.  Bridges)  to  prepare  plans  of  plant  required  at  the 
electricity  works.  It  is  estimated  that  the  cost  of  a  Brush  "  Ljung- 
strom"'  turbo-.iltemntor  will  be  £33,380.  compared  with  £30,530 
]m^viously  rej>orted.  and  a  new  boiler,  coal  and  ash-handling  plant, 
extension   of    buildings   and    railway   siding,    two   new   deder  cables. 
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■enlargement  of  .sul)-stations,  Hwit (linear  and  transformer  equipment, 
•&C.,  will  bring  the  total  expenditure  to  ttifi.OOO. 

The  repeated  breakdowns  of  the  tramway  and  lighting  system  in 
JJelkast  culminated  on  the  fitli  Inst,  in  tlie  collapse  of  the  lighting  and 
])ower  supply.  Factories,  mills,  &c. ,  were  left  in  darkness  and  the  tramway 
service  stopped.  The  reason  given  by  the  electrical  engineer  (Mr.  Bloxam) 
was  that  the  very  heavy  fog  which  prevailed  had  resulted  in  the  con- 
densation of  moisture  on  the  windings  of  certain  generators  which  had 
not  been  running  since  8iinday,  and  which  were  cold  at  starting  time. 
The  machines  had  to  be  dried  by  eh'(ttrical  radiators  and  other  apj)aratus 
before  a  full  su])ply  of  current  was  available.  Such  a  condition  has  arisen 
only  twice  [ireviously  in  twenty  years. 

Nottingham  ('orporation  has  sanctioned  an  additional  expenditure 
■of  £324,000  on  the  new  power  station,  bringing  the  total  expenditure 
•on  the  fii-st  section  to  £1,193,000.  The  original  estimate  provided  for 
two  10,000-kw.  sets,  and  the  installation  of  an  additional  20,000-kw. 
set  was  I'ecommended  on  the  ground  of  economical  production.  A 
further  sum  of  £30,000  is  to  be  borrowed  for  the  extension  of  underground 
mains.  The  chairman  of  the  Klectricity  Committee  (Aid.  Huntsman) 
explained  the  reasons  for  laying  down  additional  plant  and  said  that 
the  annual  amount  allocated  for  the  extension  of  mains,  &c.,  had 
already  been  expended,  extra  high-tension  mains  having  been  laid  to 
several  large  factories  and  warehouses. 

Owing  to  the  breakdown  of  one  of  the  alternators  at  the  Dalmarnock 
power  station  of  Glasgow  Cori)oration,  the  supply  of  energy  for  power 
has  had  to  be  curtailed  for  a  few  days,  and  it  is  reported  that  no 
electric  power  was  available  for  industrial  purposes  between  2  p.m. 
and  5.30  p.m.,  except  in  cases  where  the  sto])page  of  operations  would 
involve  wastage  of  material  required  in  carrying  on  continuous  pro- 
cesses. The  breakdown  occurred  in  the  alternator  of  the  first  set  of 
the  five  20,000  kw.  turbo-alternators  to  be  erected  at  Dalmarnock.  The 
])re8ent  demand  requires  i)lant  capable  of  producing  77,000  kw.,  and  as 
the  existing  facilities  are  fully  taxed,  the  breakdown  of  such  a  large  unit 
meant  a  serious  disturbance  of  the  supply  arrangements.  The  break- 
down was  due  to  the  alternator  having  been  burnt  out,  and  the  engine 
had  to  be  immediately  shut  down.  As  soon  as  the  accident  occurred, 
Mr.  li.  B.  Mitchell,  manager  of  the  department,  made  arrangements  for 
continuing  a  restricted  service  through  the  other  stations  at  Port  Dundas, 
St.  Andrew's  Cross  and  Go  van.  A  number  of  shipyards  and  engineering 
works  closed  their  departments  where  electricity  is  essential  for  power 
purposes  at  two  o'clock,  and  inaugurated  a  system  of  night  work.  A 
second  turbo-alternator  set  was  nearing  completion  at  Dalmarnock,  and 
this  alternator  was  substituted  for  the  alternator  which  broke  down,  and 
■the  full  service  has  now  been  restored. 

Electric  Traction. 

Sunderland  Corporation  is  making  arrangements  with  the  Sunderland 
District  Tramways  Company  for  the  through  running  of  tramway  cai-s 
-and  the  Ministry  of  Transport  will  be  asked  to  sanction  the  scheme. 

Application  has  been  made  to  the  Ministry  of  Transport  by  the 
London  Electric  Railway  Company  for  an  extension  of  time  for  the 
-construction  of  the  railway  which  will  link  up  Edgware  and  Hendon 
with  the  Golders  Green  and  Charing  Cross  line. 

Before  proceeding  with  the  work  of  converting  the  Pilrig-Nether 
Liberton  tramway  route  to  electric  traction,  Edinburgh  Tramways 
Committee  has  decided  to  consider  the  details  of  the  estimates  of  the 
cost  of  the  various  routes  proposed  to  be  electrified. 

In  view  of  the  deadlock  in  the  negotiations  between  the  employers 
and  employees  in  the  tramway  industry  over  the  recent  demands  for 
an  increase  of  wages,  the  Ministry  of  Labour  summoned  the  National 
Joint  Industrial  Council  for  the  Tramway  Industry  to  meet 
luiderthe  chairmanshij)  of  an  officer  of  the  department  on  Wednesday. 
The  outcome  of  this  fresh  confeitMice  was  unsatisfactory  as  no  agi-eemcnt 
was  arrived  at. 

The  London  County  Council  has  approved  an  estimate  of  £6,311  fo^' 
the  installation  of  the  selector  telei)hone  control  system  on  the  northern 
isection  of  the  C'ounciTs  tramways.  On  the  26th  ult.  the  official  ins[)e(- 
tion  took  place  of  the  ])ortion  of  the  new  tramway  between  Lee-green 
and  Eltham,  and  the  new  line  was  o])ened  for  public  traffic  on  the  29th 
ult.  The  tramway  is  partly  on  the  overhead  and  partly  on  the  conduit 
:system  of  traction. 

A  White  Paper  issued  by  the  Ministry  of  Transport  on  tramwayS' 
LiOHT  railways,  and  trackless  trolley  undertakings  covers  the 
year  ended  31st  December,  1918,  for  companies,  and  Slst  March,  1919, 
for  local  authorities.  Returns  for  the  years  1919  and  1920  will  be 
issued  early  next  year.  The  present  White  Paper  embraces  some  new 
features.  In  addition  to  the  net  receipts  from  the  operation  of  tramways 
particulars  are  given  of  the  income  derived  from  other  sources  and  the 
total  net  income.  The  total  capital  expenditure  on  tramways  in  the 
United  Kingdom  to  the  end  of  the  financial  year  1918-19  was  £82,842.722, 
■an  increase  of  £1,864,884,  or  2. 3  percent,  compared  with  the  year  1913-14. 
The  total  gross  receipts  during  1918-19  were  £24,635,266  and  the  working 
•expenses  £17,751,277,  leaving  net  receipts  of  £6,883,989.  Though  the 
maintenance  and  renewal  work  undertaken  during  the  year  was  inado- 
•quate,  the  ratio  of  working  expenses  to  receipts  w^as  72.06  per  cent. 
compared  with  64.35  per  cent,  in  1913-14.  The  number  of  car  miles  run 
was  9.59  per  cent,  less  than  in  1913-14,  but  the  number  of  passengers 
■carried  (4,567,640,078)  increased  by  320,378,376  33  per  cent.  The  car 
miles  run  by  local  authorities  was  244,162,588  (decrease  18,512,575) 
and  by  companies  76,215,788  (decrease  15,488,721).  The  passengers 
■carried  were  :  Local  authorities,  3,632,525,882  (increase  935,766,818) 
^nd  companies,  925,114,196  (increase  195,400,068). 


Institution  Notes. 

At  the  annual  meeting  of  th'-  Bikmiv-ham  and  District  Electric 
rt.iB  on  Saturday,  Mr.  A.  C.  Wynne  wa.s  elected  president,  Mr.  H.  F. 
Steventon  and  Mr.  N.  Deykin  vice-presidents,  and  Mr.  .J.  W.  Mayall 
secretary.  The  club  membership  is  141,  compared  with  109  at  the  end 
of  last  session. 

An  interesting  afternoon  was  spent  by  the  Ki.vc's  College  Esgineeb- 
ING  SortETY  on  the  8th  inst.,  when  the  memlx-rs  visited  the  works  of 
Automatic  &  Jillectric  Furnaces,  Ltd..  of  Grays  Inn-n^ad,  W.C,  and 
wi:nes.sed  demonstrations  of  the  Wild-Bartield  automatic  steel  hardening 
furnaces. 

It  is  announced  that  the  London  Branch  R.E.  Old  Combades' 
Association  is  to  be  affiliated  with  the  Old  Comrades'  AasociationB  of 
the  1st  and  2nd  London  Divisional  Engineers  and  the  London  Electrical 
I'^ngineers.  Communications  should  be  addressed  to  the  secretaries  of 
either  of  these  associations  at  10.  V  ictoria  Park-square,  E.  2  ;  the  Duke 
of  York's  H.Q.,  King's-road.  Chelsea ;  or,  108,  Heathwood-gardena, 
Charlton,  S.E.  7. 

We  have  received  from  the  British  Electbicu.  &  Allied  Masp- 
FACTURERS'  ASSOCIATION  a  pamphlet  in  which  is  given  a  general  survey 
of  the  electrical  instruments  of  all  kinds  manufactured  by  members  of 
the  section.  This  indicates  in  no  uncertain  fashion  the  range  of  measore- 
ment  and  degree  of  accuracy  obtainable  by  their  means.  The  pamphlet 
is  intended  to  serv  •  an  educational  (urpose,  particularly  among  overseas 
buyers,  who  have  not  the  same  facilities  for  keeping  in  touch  with  British 
progress  and  development  as  have  the  residents  in  this  country.  Mem- 
bers of  the  section  responsible  for  this  publication  have  adopted  the  col- 
lective trade  mark  "  Beama-Satis."  We  are  glad  to  learn  that  it  is  the 
intention  of  the  Association  to  send  a  copy  of  this  pamphlet  to  all  import- 
ant orerseas  tecinical  training  colleges  and  any  of  these  institutions  who 
have  not  received  a  copy  are  requested  to  apply  for  one.  We  hope  to 
refer  in  a  more  detailed  way  to  the  contents  of  this  pamphlet  in  a  lat«r 
issue. 

Obitnary. 

Telegraphy  suffers  a  severe  loss  by  the  death  of  Dr.  Alex.  MtnRHKAD, 
F.R.S.,  which  took  place  at  his  residence  in  Short  lands,  Kent,  on  Monday 
last.  He  took  out  many  patents  relating  to  telegraph  and  electrical 
instruments  and  apparatus,  and  was  for  some  years  a  member  of  the  old 
firm  of  Latimer,  Clark,  Muirhead  &  Company,  Ltd.  Subsequently  he 
founded  the  firm  of  Muirhead  &  Company,  Ltd.,  and  continued  his 
activities  in  telegraphy  and  wireless  telegraphy.  He  was  joint  inventor, 
with  Sir  Oliver  Lodge,  of  the  Lodge-Muirhead  system  of  wireless  tele- 
graphy. Dr.  Muirhead,  who  was  72  years  of  age,  suffered  from  ill- 
health  in  recent  years. 

We  regret  to  announce  the  death  of  ilr.  W.  Woodward,  electrica 
engineer,  which  took  place  on  Tuesday.  He  was  educated  at  Marl- 
borough, and  graduated  B.Sc.  at  Manchester.  Subsequently  he  served 
an  apprenticeship  to  the  Westinghouse  Company  at  Trafford  Park. 
Subsequently  he  was  with  the  Lancashire  Electric  Power  Company  for 
a  short  while  before  going  to  Siemens  Bros.'  Dj-namo  Works,  at  Stafford, 
where  he  was  engaged  principally  on  the  testing  of  a.c.  and  d.c.  turbo- 
generators. He  left  there  to  take  charge  of  the  power  station  at  Tal-y- 
bont  for  the  Aluminium  Corporation.  Later  he  was  engaged  by  the 
Lancashire  Dynamo  &  Motor  Company,  and  was  in  charge  of  thnr  test 
bed.  Two  years  ago  he  went  to  the  Aircraft  Mfg.  Company,  at  Hendon, 
in  whose  employ  he  was  at  the  time  of  his  death.  Electrical  men  who 
knew  him  admitted  hi.^  capacity  and  sound  knowledge,  and  he  will  be 
missed  by  a  large  circle  of  friends  and  acquaintances. 

Little  attention  was  paid  in  the  lay  press  to  the  death  of  that  dis- 
tinguished industrialist,  Mr.  Jacob  Higson,  M.I.M.E..  M.I.Mech.E.. 
M.Ins  .C.E.,  who  died  at  Northwood,  Middlesex,  on  Nov.  IS.  The  eldest 
son  of  Peter  Higson,  of  Lancashii-e,  he  was  one  of  the  earliest  inspectors 
of  mines  under  the  Act  of  1851.  Mr.  Higson  was  bom  in  1S37  and  edu- 
cated at  Owens  College.  Manchester.  After  seeing  service  in  the  Crimean 
War,  he  returned  to  Manchester  and  founded  the  firm  of  J.  &  P.  Higson. 
mining  engineers,  of  which  he  continued  the  senior  partner.  He  assisted 
in  laying  the  fii-st  electric  cable  between  the  British  Isles  and  America 
in  1858,  but  his  work  lay  .chiefly  in  his  special  field  of  mining.  He 
was  prominently  connected  with  the  I^ncashire  coalfield  and  with  the 
collieries  of  South  Wales,  and  was  a  dirt^ctor  of  many  mining  companies 
with  intei-ests  in  Spain,  Portugal,  North  am^  South  America  and  South 
Africa.  He  was  keenly  interested  in  the  welfare  of  all  who  worked 
under  him  and  he  was  ever  ready  to  help  them. 

We  regret  to  record  the  death  of  Mr.  George  Leask  Black,  assistant 
chief  engineer  and  manager  of  Glasgow  Corporation  electricity  depart- 
ment, which  took  place  suddenly  at  Port  Banuatyne  on  the  8th  inst. 
.Ml'.  Black  was  a  native  of  Aberdeen,  and  was  educated  at  the  Gordon 
Tcdmical  College  in  that  City.  He  entered  the  service  of  the  Corpora- 
tion 22  years  ago  as  district  mains  superintendent  for  the  Western 
ai-ea.  In  1917  he  succeeded  Mr.  R.  B.  Mitchell  as  mains  superintendent, 
and  in  the  spring  of  the  present  year  he  again  succeeded  Mr.  R.  B. 
Mitchell  as  assistant  engineer  and  manager.  Mr.  Black  held  a  lecture- 
ship in  the  Royal  Technical  College,  Glasgow.  He  was  an  Associate 
Member  of  the  Institution  of  Electrical  Engineers,  and  a  Member  of  the 
Nati'>nal  Research  Committee  on  Buried  Cables.  He  was  also  a  member 
of  the  Committee  appointed  by  H.M.  Office  of  Works  to  draw  up  rules 
for  a  Scottish  mode  of  measurement  for  electrical  work,  and  was  chair- 
man of  the  Engineering  Societv  of  the  Glasgow  Corporation  Electricity 
Department.  Mr.  Black,  who 'was  well  known  iii  electrical  engineering 
circles,  was  held  in  high  esteem  by  rll  who  knew  him. 
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Imperial  and  Foreiign  Notes. 

An  agreement  has  been  made  between  the  interests  represented  by 
Sir  William  Mackenzie,  the  City  of  Toronto  and  the  Ontario  Hydro- 
Eleetric  Commission,  by  which  the  City  of  Toronto  and  the  Hydro- 
Electric  Commission'  acquire  the  Electrical  Development  Company, 
which  operates  the  transmission  service  between  woronto  and  Niagara 
Falls,  the  Toronto  Electric  Light  Comjjany,  which  competes  with  the 
civic  electric  plant,  and  the  Metropolitan,  vScarborough  and  Port  Credit 
Radial  Railway,  which  terminates  in  Toronto.  The  agreement  has 
been  approved  by  the  Provincial  Government  and  by  the  City  Council, 
subject  to  a  vote  of  the  ratepayers.  The  total  price  for  the 
Metropolitan  Radial  Railway,  the  Electrical  Development  Company  and 
the  Toronto  Electric  Light  Company  is  832,734,000  (£8,183,500).  The 
City  contributes  to  the  purchase  87,811,000  (£1,953,000),  for  which  it 
acquires  the  Toronto  Electric  Light  Company  and  the  Radial  railways 
centring  in  the  city.  The  balance  of  the  amount  is  assumed  by  the 
Hydro-Electric  (commission. 

An  imjKjrtant  scheme  of  Hydro-electric  Development  in  British 
Columbia  is  projected  by  the  Bridge  River  Power  Company, Ltd.  It  is  pro- 
posed to  utilise  the  power  furnished  by  the  Bridge  River,  and  this  will 
necessitate  a  tunnel  through  the  Mission  Mountian,  discharging  on  the 
shores  of  Seton  Lake,  which  is  about  six  miles  from  Lillooet.  In  that  dis- 
tance a  fall  of  1,240  ft.  will  be  obtained,  and  the  total  estimated  horse 
power  obtaiflable  is  400,000,  Mr.  H.  Holgate,  consulting  engineer,of  Mon- 
treal,has  furnished  a  memorandum  on  the  scheme  to  H.M.  Trade  Commis- 
sioner in  Montreal,  who  reports  that  the  project  combines  all  the  features 
desirable  in  building  up  a  great  commercial  enterprise.  There  are  two 
transmission  lines  from  the  Bridge  River  Power  site,  one  running  beside 
the  G.  E.  Railway,  and  the  other  beside  the  Canadian  Pacific  Railway. 
Every  effort  will  be  made  to  induce  the  development  of  big  industries 
in  British  Columbia,  and  from  the  limitless  supplies  of  mineral,  &c.,  to 
be  found  there  it  is  believed  that  a  prosperous  future  lies  before  the 
Province.  It  is  believed  that  the  Provincial  Government  will  be 
willing  to  render  material  help  in  the  way  of  exemption  from  taxa- 
tion, &c.  Two  maps  indicating  the  location  of  the  power  site  togethe  r 
with  reports  on  the  scheme  by  Canadian  engineers,  may  be  seen  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S  W   1. 


H.M.  Consul-General  at  Quito  has  recently  received  inq.uiries  from 
local  firms  for  electrical  material  and  tools,  distilling  machinery  and 
machinery  for  the  manufacture  of  confectionery,  &c.  He  suggests  that 
catalogues  should  be  forwarded  to  the  inquirers,  whose  names  will  be 
furnished  to  United  Kingdom  firms  by  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  S.W.  I. 

According  to  the  "  Electrical  Review  "  of  Chicago,  the  Pacific  Gas 
AND  Electric  Company,  of  San  Francisco,  transmit  energy  from  their 
new  Pit  River  hydro-electric  works  at  an  exceptionally  high  voltage 
The  energy  will  be  transformed  at  the  station  by  16,667  k.v.a.,  127,000- 
volt  single-phase,  water-cooled,  outdoor  type,  Westinghouae  trans- 
formers connected  in  star  to  obtain  220,000  volts.  There  will  be  two 
banks  of  three  of  these  transformers,  making  a  total  rating  of  100,000  k.v.a. 

Arrangements  have  been  completed  for  the  constnict  on  of  the  Grand 
Canal  d'Alsace  and  its  power  stations.  The  canal  will  connect  Hunin- 
gen  with  Neuhof,  a  suburb  of  Strassburg.  There  will  i  e  eight  locks, 
and  it  is  estimated  that  the  water  power  at  each  will  be  sufficient  to 
drive  four  100,000  h.p.  electric  power  stations.  The  portion  between 
Huningen  and  Brisach  will  be  constructed  first,  and  the  estimated  cost 
of  the  stations  and  lock  on  this  portion  is  600,000,000  f.  If  the  canal 
is  to  pay  its  own  way  it  is  calculated  that  the  price  of  electricity  will  be 
about  4  centimes  per  unit. 

It  is  announced  that  an  amalgamation  has  been  formed  for  a  period 
of  80  years  of  the  Siemens  &  Halske  and  the  Siemens-S'jhuckert 
Electrical  Companies,  the  Gelsenkirciien  Mining  and  the  Deutsch- 
Luxemburg  Mining  &  Iron  &  Steel  Companies.  The  combination, 
which  will  be  known  as  the  Siemens-RhineElb'  '^chuckert  Union,  is  to 
issue  ()  per  cent,  jjrcfcrcnce  shares,  having  single  votes  for  an  amount  of 
up  to  the  equivalent  of  their  existing  ordinarv  capital.  The  combined 
ordinary  share  capital  is  4(iO  million  marks.  The  prefei-ence  shares  are 
not  to  be  offered  for  subscription,  but  will  J)e  interchanged  between  the 
comi)anieH,  although  thoy  will  form  the  means  of  rai.sing  fresh  money  in 
case  of  necessity.  It  i.s  lioix-d  in  this  way  to  prevent  the  danger  of"  the 
control  over  any  of  the  individual  undertakings  jiassing  into  foreign  liands. 

In  their  report  for  th(>  y.ar  ended  .luly  31  last  the  direetons  of  the 
Allgemkinu  Km:ktki7,?tats  <;eski,lscii.\'kt  of  Berlin  state  that  the 
turnover  both  in  ((uantity  and  value  was  gi-eater  in  the  previous  12 
months,  and  the;,  recommend  out  of  the  iu>t  j)rolit  of  ■4.1.707.000  marks 
a  dividend  of  14  ))er  cent,  on  the  share  capital  of  2(K'  OOO.OOO  marks, 
eompaivd  with  27,()31,0()()  marks  and  10  ])er  cent,  in  1!U8-1<».  All  the 
departments  weiv  exceptionally  well  emiiloved,  and  manufacturing 
extensions  were  neee.ssaiy.  while  the  working  up  of  copper  was  resumed 
on  a  large  scale  at  the  cable  factory.  A  number  of  larue  ship  cixMnes 
weix>  built  by  (he  turbine  department,  particularlv  oil  engines,  and  work 
was  started  at  the  (>Iectrie  steel  and  rolling  ,i,ili;  with  two  electric  steel 
furnaces.  A  denuind  has  developed  in  direct  trade  with  i?elgium. 
France,  England  and  Italy  for  large  generator  units  for  industrial  iiower 
stations,  the  driving  of  rolling  mills  and  the  eleetiieal  equipment  for 
iiuhistnal  establishments.  A  sub.stantial  de-line  took  jtlace  in  the  re- 
quiirments  of  the  electric  tramways,  owinu  (  ■  the  unfavourabK-  workine 
results,  but  business  in  (he  electric  railwav  i)ranch  is  beginning  (o  develop 
particularly  in  r«>la(ion  (o  o(her  countries,  and  a  number  of  electric 
loeomotiv.>s  havv  been  delivered  to  Sweden  and  o(liei-s  ai-e  on  order 


Miscellaneous. 

H.M.  the  King  has  been  pleased  to  grant  his  patronage  to  the  forth- 
coming International  Building  Trades  Exhibition. 

On  Dec.  3  the  Royal  Assent  was  read  to  the  following  Acts  of 
Parliament : — Falkirk  &  District  Tramway  Order  Confirmation  Act, 
and  Dumbarton  Burgh  &  County  Tramways  Order  Confinnation  Act. 

The  Department  of  Overseas  Trade  has  issued  a  booklet  explaining 
how  the  Department  as.sists  the  British  exporter,  and  how  information 
is  distributed.  Particulars  are  also  given  of  the  organisation  of  the  staff 
and  special  mis.sions  to  study  overseas  markets. 

By  putting  up  the  remarkable  speed  of  66-97  miles  i)er  hour  on  Brook- 
lands  track,  Mr.  D.  R.  O'Donovan  has  captured  the  flying  kilometre 
record  in  both  the  miniature  clas.ses  A.  and  A.l.  He  was  mounted  on  a 
2}  H.p.  velocette  two-stroke  motor-cycle,  equijiped  with  the  C.A.^^ 
light-weight  magneto. 

Arrangements  were  made  at  a  conference  between  the  Engineering 
and  National  Employers'  Federation  and  re25re.sentatives  of  the 
Amalgamated  Engineering  Union,  which  terminated  at  York  last 
week,  for  inaugurating  a  shift  system  for  the  absorption  of  the  un- 
employed in  the  industry.  The  system  which  will  be  applied  nationally 
will  be  the  subject  of  consultation  with  the  works  committees  in  each 
case.  Each  shift  is  to  have  a  half-hour  break  for  a  meal.  The  first 
shift's  week  will  consist  of  43  hours,  for  which  47  hours  vn]\  be  paid  : 
the  second  of  37^-  hours,  for  which  47  hours  will  be  jjaid  ;  and  the  third 
of  37J  hours,  for  which  50  hours  will  be  paid.  The  provisions  apply  to 
workmen  employed  on  engineering  work  in  engineering,  boilermaking 
and  foundry  departments. 

A  device  for  running  30  c.p.  and  100  c.p.  pointolites  on  alternating- 
current  CIRCUITS  of  any  voltage  or  frequencj'  has  just  been  completed 
in  the  Ediswan  lamp  laboratories.  The  device  consists  of  a  small  trans- 
former and  ballast  resistance  coupled  with  a  small  synchronously-driven 
commutator.  The  commutator  is  started  by  a  slight  twist  with  the 
fingers.  Both  half  waves  of  the  alternating  current  are  rectified  by  the 
commutator,  and  the  arc  is  thus  fed  with  a  unidirectional  current  pul- 
sating with  double  the  frequency  of  the  supply.  The  de\'ice  is  compact, 
being  only  7  in.  by  5  in.  by  12  in.,  and  simple  and  reliable  in  its  working. 
It  has  the  further  advantage  of  being  applicable  to  other  uses  where  a 
rectifier  of  small  power  is  used  in  small  cell  charging  or  electrolytic  work. 
This  device  will  be  on  the  market  shortly.  Experiments  are  being  con- 
ducted for  adapting  the  device  to  pointolites  of  500  c.p.  and  1,000  e.j). 

A  PRACTICAL  JOKE  which  had  a  fatal  result  was  the  subject  of  a 
charge  at  the  Linlithgow  Sheriff  Court  recently  when  a  young  miner 
named  Docherty  was  brought  before  Sheriff  Moffatt  on  a  charge  of  having 
held  a  piece  of  electric  cable  in  such  a  way  as  to  make  an  electric  con- 
nection between  the  fuse  controlling  the  electric  light  in  the  "  bothy  "  in  a 
mine  and  the  handle  on  the  door  of  the  '  bothy,'  whereby  Alex.  Ellis, 
in  taking  hold  of  the  handle,  received  a  fatal  electric  shock,  Accused 
pleaded  guilty  and  it  was  stated  on  his  behalf  that  on  the  Sunday  prior 
to  the  occurrence  Docherty  put  his  hands  on  the  fuse,  which  was  un- 
covered, and  sustained  a  shock.  This  fact  suggested  to  him  that  he 
might  play  a  joke  on  his  comrades.  Prisoner  was  acquitted  of  any 
malicious  intei  t  or  any  wilful  attempt  to  do  seriously  bodily  harm, 
and  he  was  fined  £20,  with  the  option  of  40  days"  imprisonment. 

Business  Items,  &c. 

The  Enterprise  Manufacturing  Company  have  ajjpointed  Messi>. 
Thos.  H.  Raines  &  Company,  10,  Neville-street,  Newcsatle-on-Tym. 
to  look  after  their  increasing  business  on  the  North-East  Coast. 

The  partnership  between  Edward  Howarth,  Arthur  Howarth  and 
Percy  John  Worth,  electrical  and  motor  engineers.  457a.  Stockport-road, 
Longsight,  Manchester,  has  been  dissolved  Debts  by  Mr.  Artlun 
Howarth,  who  continues  the  business  as  Howarth,  Bros.  &  Worth. 

The  partnership  between  Adam  Reid,  Geo.  Reid  and  John  Sim.  trading 
as  Adam  Rkid  &  Company,  electrical  and  motor  engineers,  at  9,  West 
C'oats-road,  Cambuslang,  has  been  dissolved,  so  far  as  concenis  John 
Sim.  The  business  will  be  continued  under  the  same  name  and  at  tin- 
same  address  by  Adam  and  Geo.  Reid. 

The  New  Showrooms  of  the  Edison  Swan  ?]leetrie  Comiianv.  Ltd.- 
a(  33/35,  School-laue.  Liver])ool,  wei-e  formally  o]H>ned  on  the  6th  inst- 
ill the  ]ne.sence  of  a  representative  gathering  of  contractors,  who  ex- 
jjre.ssed  their  satisfaction  with  the  arrangements  of  the  new  premi.ses. 
The  showrooms  are  purely  for  (he  ■  Trade  "'  and  juivate  customers  can 
only  make  use  of  (hem  upon  an  introduction  from  their  contractors. 

Bniikniptcies   and   L.iqniclalIons. 

The  first  meeting  of  ereditois  of  .Ias.  Wm.  L\^To^.  electrician.  •">. 
Noble's  Bank.  Hcndon,  Sunderland,  will  take  ]ilace  on  Dee.  17,  at  3. 
Manor  place.  Sunderland,  and  the  jniblie  examination  on  Dec.  23.  at 
the  Court  House,  John-s(ree(.  Sunderland. 

.\  meeting  of  credi(ors  of  the  Electrical  Kn«;inkering  Society. 
Ltd.  (late  Electrical  and  MECH^N1CAL  Co-operative  Trading 
Society.  Ltd.)  (in  voluntary  liquidation),  will  be  held  at  the  office  of 
Messrs.  Gla.ss  &  Edwanls.  .5.  Cook-s(ree(.  Liverpool,  on  Dee.  21.  Claims 
a'v  (o  be  sen(  (o  Mr.  A.  J.  Glass.  Liquida(or.  by  Jan.  17th. 

Claims  again.st  (^has.  Wm.  Dixon,  electrical  engineer,  la.  Clarke  >- 
buildings.  Shaftesbury-avenue.  London.  W.C..  undera  deed  of  assignment 
executed  by  him  on  Aug.  3.  1920.  are  to  be  sent  by  Dee.  23  to  Mr. 
W.  A.  J.  Osbonie  (Messrs.  Corfield  &  (Mpwell).  Balfour  House.  Finsbuiy- 
pavement,  London,  E.G. 
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Catalogues,  Price   Lists,  &c. 

A  leaflet  on  tlic  "  Handilite  "  Maonkto  Flash  T^amp  has  been  issued 
l)y  the  General  Klectric  (.'ompany,  Ltd.  Of  new  design,  it  is  manu- 
fii'tured  at  the  company's  Witton  Works,  and  it  is  claimed  that  no 
■  refills  "  are  re((uired,  that  it  is  sini])le  in  construction,  inexhaustible  anri 
always  ready  for  use.  The  company  has  also  issued  folder  No.  H.  2,387. 
which  is  devoted  to  an  illustrated  descrii)tion  of  the  "  Ma^et  "  pedestal 
electric  heater. 

Faults  frequently  occur  in  underfjround  cable  jointing  through  mois- 
ture percolating  into  the  joint  bo.x  after  the  compound  has  contracted. 
As  the  compound  cools  a  vacuum  is  formed  and  air  is  drawn  int(j  the 
box  through  the  glands.  Through  this  channel  moisture  will  soon  find 
its  way  and  eventually  the  in.sulation  is  reached.  In  order  to  overcome 
this  defect  Messhs.  W.  T.  Hk.nlkv's  Telegraph  Works  Company,  Ltd., 
have  placed  on  the  market  the  "  Dickinson'  "  patent  cover.  In  a 
leaflet  i-ecently  issued  by  the  company  illustrated  jmrticulars  of  this 
cover  are  given.  It  is  simple,  though  of  stout  construction  and  requires 
no  actual  fitting.  It  is  so  constructed  that  air  can  enter  immediately 
contraction  commences  without  letting  any  moisture  through  and  the 
lid  can  be  replaced  immediately  after  the  compound  has  been  poured 
into  the  box. 

Messrs.  Siemens  Biothcrs  &  Company,  Ltd.,  have  jjublished  two  new 
leaflets,  viz.,  il.'JSa,  which  describes  the  Siemens  Dry  Battery  Lightixo 
Kql'IPMENTS  for  motor  cycle  sidecar  lamps  and  rear  lamps  andifor  motor 
scooter  lamps,  and  .iSSb,  relating  to  lamps  for  pedal  bicycles.  Where 
very  i^owerful  lights  are  not  necessary  or  desirable,  these  ef(uipments 
possess  notable  advantages  over  other  methods  of  illumination,  one 
of  the  chief  of  which  is  their  reliability.  The  l)atteries  are  of  the  Cfim- 
])any"s  well-known  make  and,  when  used  with  reasonable  care,  they  may 
l)e  depended  u])on  to  give  complete  satisfaction.  Apart  from  the  ques- 
tion of  cleanliness  this  form  of  lighting  requires  little  attention.  The 
complete  sets  are  compact,  neat  in  appearance,  strongly  made,  easily 
accommodated,  and,  all  things  considered,  they  are  reasonable  in  first 
cost  and  in  re))lacements,  both  of  batteries  and  bulbs.  The  latter  are 
of  the  ordinary  flash  lamp  type  such  as  can  be  obtained  from  almost 
any  accessory  dealer.  The  batteries  will  supply  current  for  the  lamps 
continuously  for  hours,  Vjut  the  best  results  are  obtained  if  the  period  of 
use  does  not  exceed  one  or  two  hours  at  a  time.  In  order  to  convey  some 
idea  of  the  capabilities  of  these  dry  batteries,  it  may  be  mentioned 
that  one  battery  mentioned  in  leaflet  No.  538a,  supplied  current  to  a 
sidecar  lam])  for  periods  of  two  hours  per  day  for  six  days  per  week, 
and  gave  an  aggregate  service  of  over  .50  lighting  hours.  The  firm 
have  also  issued  a  striking  showcard,  printed  in  colours,  relating  to 
these  diy  battery  lighting  sets  and  they  will  be  supplied  to  traders  on 
a])i)lication. 

Two  new  folders  have  been  issued  by  the  British  Thomson-Houston" 
Comp.\NY.  One  describes  and  illustrates  the  Tungar  batteiy  charger, 
an  effective  and  original  form  of  rectifying  and  transforming  device  for 
charging  accumulators  on  alternating  cuirent.  The  Tungar  consists 
essentially  of  a  special  bulb  which,  in  the  manner  of  a  thermionic  valve, 
gives  a  uni-directional  flow  to  the  alternating  current  ;  and  a  trans- 
former, which,  prior  to  rectification,  reduces  the  voltage  to  the  required 
value.  Tungars  are  made  in  several  types  and  sizes  for  use  in  private 
and  public  garages  and  battery  charging  stations.  Although,  perha])s. 
their  chief  use  is  in  connection  with  the  charging  of  motor-car  batteries, 
they  have  many  other  applications.  For  example,  a  number  of  Tungars 
have  been  purchased  by  the  Marconi  Comj)any  for  charging  the  accumu- 
lators used  in  connection  with  experimental  wireless  telephony. 

The  other  folder  describes  the  Pyroti])  electric  lead  burner  for  use  on 
a.c.  circuits.  Briefly,  this  device  consists  of  an  auto-transformer,  con- 
nected on  the  primary  side  to  the  ordinary  lighting  circuit,  and  on  the 
low  voltage  side  to  a  spring  sli])  and  a  carbon  jjcncil  fitted  into  an 
insulated  handle.  The  spring  clip  is  for  attachment  to  the  lead  close 
to  the  point  of  work.  When  the  circuit  is  completed  by  bringing  the 
carbon  into  contact  with  the  lead,  an  intense  heat  is  generated  and  the 
lead  in  the  vicinity  of  the  carbon  is  immediately  melted.  The  Pyrotip 
burner  provides  the  simplest,  most  economical  and  most  effective  means 
of  burning  lead  in  the  repair  of  accumulators.  The  folders  should  prove 
of  interest  to  every  manufacturer,  re|)airer  or  user  of  accumulators. 
Applications  for  copies  should  be  made  to  the  B.T.H.  Company,  at  77, 
Uj)per  Thames-street,  E.C.4.  Limited  quantities  of  these  folders, 
ov.M'-printed  witli  nani»  and  address,  will  hv  su[)i)lied  to  dealers. 

Personal  and  Appointments. 

Mr.  A.  Peden  Rutherford,  late  burgh  electrical  engineer  at  Leith.  has 
been  presented  by  the  employees  with  a  revolving  office  chair. 

Prof.  James  C.  Irvine,  C  B.E.,  Ph.IX.D.Sc,  Professor  of  Chemistry 
in  the  University  of  St.  Andrews,  has  been  appointed  Principal  of  the 
University  of  St.  Andrews. 

Dr.  J.  N.  Princ,  reader  in  electro-chemistry  at  the  University  of  Man- 
chester, has  been  appointed  head  of  the  ])hysical  chemistiy  branch  of  the 
lesearch  dejjartment  at  Woolwich  Arsenal. 

Mr.  A.  H.  Darker,  cliief  engineer  and  manager  of  the  electrical 
<lepartment  of  Messi-s.  J.  Stone  &  Company,  Ltd.,  Deptfoi-d,  has  now 
returned  to  London  after  conoJuding  a  business  tour  round  the  world 
occupying  some  two  years  and  nine  months.  ^  |j^|^ 

Mr.  C.  R.  Webb,  of  the  Cable  and  Line  Construction  Department  of 
the  Western  Electric  Company,  has  accepted  the  appointment  of 
assistant  mains  su])erintendent  to  Shanghai  Municipal  Council.  As  a 
token  of  their  ap})reciation  and  good  wishes  for  his  future  success  his 
colleagues  have  presented  him  with  a  travelling-clock,  silver  pencil 
and  autograph-album.  Mr.  Webb  was  married  on  the  1st  inst.and 
sails  for  the  East  to-morrow,  Saturdav. 


Tenders  Invited   and  Accepted 

Walsall  Tiuardians  requin-  tenders  b\  Dc .  '.iH  for  lighting  the 
infirmary  and  the  men's  day  room  at  the  workhou.se  electrically. 

Littleborough  Urban  Council  invite  tendere  for  the  supply  and 
aying  of  h.t.  cables  and  roadwork.     Tenders  to  the  Clerk  by  Dec.  20. 

Xapier  (X.Z.)  Council  require  tenders  by  .Jan.  17  for  a  '/M)  kw.  gas- 
electric  generating  .set. 

Antwerp  municipality  require  tenders  bj-  Jan.  25  for  20  5-ton  electric 
cranes.  SjK-cifications  can  -be  .seen  at  the  Department  of  Overaeaa 
Trade,  35,  Old  (^ueen -street,  London,  S.W.l. 

Toxteth  Park  Guardians  require  tenders  bj-  Deo.  20  for  three  months 
electrical  and  engineers"  supplies.  P'orms  of  tender  from  the  Clerk,  15» 
Hitfh  Park-street,  Liverpfjol. 

Paisley  Corjioration  want  tenders  by  Deo.  27  for  electric  light  wiring 
in  connection  with  the  Whitehaugh  housing  scheme.  Plans  may  be  seen 
at  the  office  of  the  Master  of  Works,  13,  Gilmour-street,  Pai.sley. 

Portrush  Uiban  Council  require  tenders  by  Jan.  1  for  a  ga.s  plant, 
engines,  dynamos,  booster  and  balancer,  switchboard,  accumulators 
and  underground  and  overhead  mains.     .S|>ecifications  frr<m  the  Clerk. 

Leyton  Urban  Council  require  tenders  by  .Jan.  11  for  electric  wiring 
in  142  houses  on  the  Barclay  estate.  S|>eoifioations  from  Mr.  J.  H. 
Jacques,  2,  Fen-courf,  Fenchurch-street.  L<jndon.  E.C.3. 

Tenders  are  invited  by  .Jan.  26,  1921,  for  the  supply  and  deliverj-  to 
the  Postmaster-General's  Department,  State  of  Qieenslaxd,  of  tele- 
])hone  a{)paratus  and  jjarts  (schedule  509).  Tender  forms  at  oflpoe  of 
High  Commissioner  for  Australia,  4(*(j.  Australia  Hou.se.  Strand,  W.C.2. 

H.M.  Minister  at  Montevideo  (Sir  C.  Mallet,  C.M.G.)  reports  that  the 
Management  of  the  Usinas  Electricas  de  Montevideo  is  inviting  tenders 
by  11  a.m.  Jan.  14,  1921,  for  the  construction  and  erection  of  a  10,000 
kw.  generating  plant  (steam  turbine  direct  coupled  to  a  3-phase  alter- 
nator, with  exciter,  steam  pipes,  &c.),  and  surface  condensing  plant. 

Tenders  have  been  invited  for  the  conversion  of  the  first  zone  of  the 
Chilean  State  Railways  (from  Valparaiso  to  Santiago)  to  electric 
traction.  The  offers,  which  are  of  two  classes,  will  be  opened  on  March 
31,  1921.  The  first  class  is  from  those  proposing  to  furnish  the  electric 
power,  and  the  second  the  rolling-stock  and  equipment. 

The  Deputy  Postmaster-General,  Melbourne,  requires  tenders  by 
Jan.  4  for  the  supply  of  switchboards  (schedule  1653),  and  the  Deputy 
Postmaster-General,  Brisbane,  will  receive  tenders  until  Jan.  19  for 
the  supply  of  testing  and  telegraph  instrument  (schedule  517)  for  the 
Australian  Commonwealth  Postmaster-General's  Depts.  Specifica- 
tion at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.l. 

The  New  Zealand  Public  Works  Department  require  tenders  by 
Feb.  11,  1921,  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings 
in  connection  with  the  5langahao  electric  power  plant.  The  Depart- 
ment also  require  tenders  (by  Jan.  21)  for  steel  pipe  lines  and  fittings  in 
connection  with  the  fourth  pipe  line  for  the  Lake  Coleridge  power  plant. 

The  Rand  Water  Board  (Johannesburg)  invite  tenders  by  Jan.  13 
for  the  supply  and  erection  of  a  steam  boiler,  superheater,  stoker. 
economisers,  &c.  (contract  No.  191),  at  the  Swartkopjes  primping  station  ; 
also  steam  turbo-driven  centrifugal  pump,  condenser,  piping.  &c.  (con- 
tract No.  192).  Specifications  may  be  consulted  at  the  Department 
of  Overseas  Trade,    35,  Old    Queen-street.  S.W.l. 

The  Southland  (N.Z.)  Electric  Power  Board  invite  tenders,  by 
Jan.  18.  for  supply  of  plant  for  the  Lake  Monowai  hydro-electric  scheme. 
including  two  3,530  k.v.a.  generators,  a  105  kw.  generator  exciter,  a 
(S600/1 10  volt,  105  kw.  motor-generator  exciter,  a  battery  charging  set. 
a  00  cell  battery,  two  5.000  h.p.  and  one  150  h.p.  water  turbines,  trans- 
formers, &c.  Specifications  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London.  S.W.l. 

The  City  of  Auckland  (N.Z.)  invite  tendei^  for  the  supply  and  erection 
of  one  3.()00  kw.  and  one  5.000  kw.  turbo-alternator,  mtaiy  converters 
(1,500  kw.  and  500  kw.)  switchgear  and  transformers,  also  water  tube 
boilei's,  conveyor  pumps,  pipework  and  h.t.  and  l.t.  cables.  Specifica- 
tions. &c..  from  the  consulting  engineei-s.  Messrs.  Preece.  Cardew.  8. 
Queen  Anne's-gate,  S.W.  1,  and  tendt  rs  by  noon.  FebmaPk-  22.  1921.  to 
Mr.  Alex.  Wyllie.  C/o.  Messi-s.  Price  Canlew,  &  Rider. 

The  Electricity  Commissioners  of  Victoria  (Australia)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morttcll  Power 
Scheme,  including  25.000-12.500  kw.  turbo-alternators.  600  kw.  turbo- 
alternators,  transformers,  switchgear.  cables,  transmission  steel  towers, 
steel  telephone  poles,  &e.  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent -General  for  Victoria.  Victoria  House,  ilelboume- 
place.  Strand,  London.  W.C.2,  and  drawings  can  be  seen  at  the  ofiices  of 
Messrs.  John  Coates,  &  Company,  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon  Feb.  24,  to  Mr.  R.  Liddelow.  secretary. 
Electricity  Commissioners.  673,  Bourke-street  West,  Melbourne. 

Sunderland  Corporation  has  accepted  the  tenders  of  Ferranti,  Ltd., 
for  72  meters  and  Furguson.  Pailin,  Ltd..  for  h.t.  switchgear. 

Brighton  Corporation  has  placed  an  order  with  Bruce  Peebles  & 
Company  for  the  supply  of  two  1.000  kw.  motor  converters. 

Wednesbury  Corporation  has  accepted  the  tender  of  the  Midland 
Electric  Corporation  for  Power  Distribution,  Ltd..  for  laying  service 
cables.  &c..  in  connection  with  the  supply  of  electricity  to  113  houses 
at  £6  per  house. 

The  London  County  Council  has  accepted  the  tender  of  Sir  William 
Arrol  &  Company,  Glasgow,  for  two  transporters  or  cranes  at  £31.726  ; 
and  that  of  Eraser  &  Chalmers.  Ltd.,  for  weighing  machines  at  £2,025, 
and  for  coal  conveyors  for  Greenwich  power  station  at  £29,409. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED* 

The  following  abstract  Uom  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane.  London.  W .C. 

Whenever  'he  dare  applied  for  differs  from  the  date  on  which  the  application  was 
lodged  at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1919  Specifications.- 

152,693  Taggart.    Negative  and  positive  resistance  vacuum  tube  devices  especially  for 
use  in  wireless  telegraphy.     (25/7/19.     Cognate  application,  22,960/19.) 

152,811  Western  Electric  Co.     (Western  Electric  Co.)     Modulating  and  transmitting 
systems  for  electric  signalling.     (7/8/19.) 

152,818  Fuller,  Fuller  fe  Fuller.     Galvanic  batteries.     (13/8/19.) 

152,821  KjELLBERG.    Assembly  of  metal  parts  for  electric  or  other  welding,  rivetting  or 
like  operations.     (16/8/19.) 

152,843  Railing  &  Taylor.     Electric  lamp  fittings.     (13/9/19.) 

152,859  Harrison.    Adjustable  tension  spring  in  connection  with  phonopore  super- 
imposed or  buzzer  telephones.     (15/10/19.) 

152,868  Cutler.     Electric  water  heaters.     (27/10/19.) 

152.873  Wrighton  &  Edison  Swan  Electric  Co.     Electric  bells.     (4/11/19.^ 

152.875  Haddan.    (Regan.)    Current-collecting  shoes  for  train  control  systems. 
(7/11/19.^ 

152,879  Ashcroft.     Electrolytic  apparatus.    (9/7/19.    Divided  application  on  152.402. 

152,896  Maschinenfabrik  Oerlikon.    Controlling  electro-mechanical  power  sets  for 
propelling  vehicles  and  ships.    (3/11/19.) 

152,901  Levin.     Feeding  attachments  for  electrolyte  cells.    (31/12/19.) 

1920  Specifications. 

139,522  Siemens-Schuckertwerke.     Heat   and    measuring   appliances   for   electrical 

purposes.     (12/9/16.) 
141,033  Western  Electric  Co.    Amplifying  systems  comprising  thermionic  devices 
(28/3/19.) 
Provides  means  whereby  the  ratio  of  amplification  can  be  varied  without  varying 
the  impedance  presented  by  the  amplifier  as  a  whole  to  the  impulses  which  are  to  be 
amplified  by  the  use  of  an  impedance  shunted  across  the  terminals  of  the  secondary 
of  a  transformer  used  to  step-up  the  voltage  of  the  incoming  currents.    The  cathode 
of  a  vacuum  tube  of  the  three-electrode  type  is  connected  to  one  end  of  this  impe- 
dance, and  a  connection  is  made  from  the  control  electrode  by  means  of  an  adjustable 
contact  to  a  desired  point  on  the  impedance,  thus  varying  the  proportionate  part 
o'  the  potential  drop  across  the  impedance  which  is  applied  between  the  control 
electrode  and  the  cathode,  and  correspondingly  vary  ing  the  amplification  in  the  output 
circuit  of  the  tube. 
144,293  Western  Electric  Co,     Electric  signalling  systems.    (20/9/18.) 
145,715  Krupp   Akt-Ges.     Apparatus   for   electromagnetically  extinguishing   the    arc 

which  is  produced  on  the  breaking  of  an  electrcal  circuit.     (11/6/19.) 
147,590  Krupp  Akt-Ges.     Electromagnetic  chucking  device.     (23/6/19.) 
152,904  Wade.     (Booth  Electric  Furnace  Co.)     Electric  furnaces.     (9/1/20.) 
152,915  Turner.     Wireless  telegraph  receivers.     (13/2/20.) 

152,917  Bvgrave.     Intercommunicating  telephone  systems.    (22/7/19.    Divided  appli- 
cation on  140,561.) 
152,926  Margerison  &  Shenton  &  Co.     Electric  starting  and  regulating  switches. 

(13/3/20.) 
152,933  Railing  &  Saunders.     Multi-pole  junction  box.    (17/4/20.) 
152,942  Bakker  &  Bureau  voor  Uitvinders.    Distributing  and  draw-in  boxes  for 
electrical  installations.    (17/7/19.  Divided  application  on  134,195.    Addition 
to  134,195,) 


APPLICATIONS  FOR  PATENTS. 

June,  30th.  1920. 

17.947  Siemens-Schuckertwerke.     Vacuum  apparatus,     (13/8/15,  Germany.) 

17.948  Siemens  -  Schuckertwerke.      Anodes    for     Vacuum   apparatus.      (29/10/15, 

Germany.) 
17,962  Martinetto.     Maximum   and   minimum  cut  out  switch  for  polyphase  circuits 

(15/10/15,  Italy.) 
17,967  Romagnoli.     Means  for  fixing  wires  to  insulators. 

July  2. 
18,013  Krupp  (F.)  A.  G.     Apparatus  for  electro-magnetically  extinguishing  aic  pro- 
duced on  breaking  of  electric  circuit.    (11/6/19,  Germany.) 

18.018  Krupp  (F.),  A.  G.    Switch  operated  by  current  of  air.    (27/12/18,  Germany.) 

18.019  Krupp  (F.),  A.  G.    Suppressing  spark  produced  on  breaking  circuit  having  self- 

induction.     (23/10/15,  Germany.) 
18,028  Krupp  (F.),  A.  G.    Connections  for  regulating  two  part  divided  current  circuit. 

(2/1/17,  Germany.) 
18,070  Railing.     Electrical  indicators. 
18,073  Railing  &  Taylor.    Conduit  boxes. 
18,119  Cox.     Electric  light  fittings. 

18. 139  Robinet  DE  LA  PicKARDAis.    Wiring  System.    (5/2/19,  France.) 

18.140  Soc.  Anon,  des  Etabs  L.  Bleriot.     Regulation  of  electrical  machines. 

France.) 

18.153  SiEMKNS  &  Haiekf,  a.  G.     Amplifying  devices.     (25/10/16  Geimany). 

18.154  SiFM  '  s  -  ScHUCKEhTWEFKE.      Electrodes  for  vf-.-m   apparatus. 

Germany.) 

'18,168  Sachs.    Switches.    ( 13/3/19,  Germany.) 

18,170  Lacknitzer  Eisenwerk  Ges.     Electric  machines.     (2;12/19,  Germany.) 
18,220  Orling.     Electro-capillary  contrivances. 

18,223  Parsons  &  Ball.     Apparatus  foi  reception  of  electro-magr.etic  waves. 
18,235  Krupp  (F.),  A.  C.    Continuous  current  gyroscope  motor.    (18/11/15,  Cei  many.) 
18.241   Krupp  (F.),  A.  G.     Overload  switches  having  power  storing  device.     (21.6/17, 

Geimany.) 
18,244  Krupp  (F.),  A.  G.     Arrangement  for  excitation  of  continuous  cuirent  generators. 

(6/1/15,  Germany.) 
18,261   Krupp  (F.),  A.  G.     Arrangement  for  testing  electrical  gyroscopic  firing  apparatus. 

(2/1/19,  Geimany.) 
18,277  Chauveau.     Automatic  switch  for  distant  control.     (13/4/19,  France.) 

18.313  Siemens  &  Haiske,  A.  G.     Electric  amplifiers.    (7/i'/16,  Gennany.) 

18.314  Sikmens  &  Halske,  A,  G.    Control  of  relays  for  wireless  telegraphy.     (27  5, 19, 

Germany.) 
18,316  Sikuens-Schuckertwerke.     Arc  welding  apparatus.    (ll/7/'l-9,  Germany.) 
18.335  B.  T.-H.  Co.  (G.  E.  Co.)     Electric  welding  elcctiodes. 
18.387  SiMMS  (General  Railway  Signal  Co.).     E'cctric  switch  machines  and  interlcckir.g 

systems. 
18,407  Telephon  Ges.    Telephonographs.    (17/7/19,  Germany.) 
18,412  Charlet.     Electric  machines. 

July  3. 
18,430  Sharp.     Switches  for  bells,  &c. 
18,442  WooDBURN.     Electric  welding  apparatus. 
18,444  Mautsch.     Electro-mechanical  starting  and  cperating  ficni  a  distance.    (10/4,  H, 

Belgium.) 
18,462  Weston  Electric  Co.    Telephone  exchange  systems.    (29/12/16.  U.S.) 
18,486  ScHBMBER  &  JoKscH.     Electric  transmission  of  motion.    (11/7/19,  Austria.) 
18,492  Bkyoon  &  CuMMiNGS.     Galvanic  batteries. 
18,508  Capener  &  Rose.     Switches. 

'   '  July  5,  1920. 

18.544  Broapbbnt,     fendant  elpctric  light  fittings. 
18,567  Elbctromotoks,  Ltd.,  &  Gfeenhaloh.     Elfctric  machines. 
18,578  Cavbron.     Incandescent  lamps. 


18,584  Saunders.     Accumulators. 

18.607  DE  Forest.     Electric  signalling.    (17/4/19,  U.S.) 

18.608  ZoLLER.     Electric  lamps.    (7/11/13,  Germany.) 

18.641  Weston  Electric  Co.    Telephone  systems.    (14/6/19,  U.S.) 

18.642  Western  Electric  Co.     Methodof  coating  metallic  articles.     (20/9/16,  U.S.) 

18.643  Western  Electric  Co.     Radio  transmission  system.    (2/10/16,  U.S.) 

18.644  Western    Electric  Co.    Telegraphic  ciphering  and  deciphering  mechanism. 

(13/9/18,  U.S.) 
18,652,  18,656  Radio  Corporation.     Radio-signalling.    (6/1/16,  U.S.) 
18.653  Radio  Corporation.     Receivers  of  electrical  oscillations.    (18/6/14,  U.S.) 
18,654,  18,655  Radio  Corporation.     Wireless  signalling-apparatus.    (5/4/15.  U.S.) 

18.657  Radio  Corporation.    Wireless  signalling-apparatus.    (2  4/15,  U.S.) 

18.658  Radio  Corporation.    Wireless  telegraphy.    (24/2/15,  U.S.) 

18.659  Radio  Corporation.     Receivers  of  electrical  oscillations.    (25/2/14,  U.S.) 
18.660,18,664  Radio  Corporation.    Apparatus  for  radio-signalling.    (1/2/16,  U.S.) 

18.661  FiADio  Corporation.    Vacuum  valve  detectors.    (10/3/17,  U.S.) 

18.662  Radio  Corporation.    Vacuum  valve  devices.    (10/3/17,  U.S.) 

13.663  Radio  Corporation.    Wireless  signalling-apparatus.    (1/2/16,  U.S.) 
18,687  Eureka  Vacuum  Cleaner  Co.    Switches.    (18/1/17,  U.S.) 

18.691  Entz  Motor  Patents  Corporation.     Electric  controllers.    (18/7/17,  U.S.) 
18,702  Siemens-Schuckertwerke.     Electiic  arc  welding  apparatus.  (4/7/19.  Germany.) 
18,718  Joksch  &  ScHEMBER.     Electric  Steelyard  Weighing  machine.    (8/7/19,  Austiia.) 
18,726  Whitehead  &  Whitfield.    Means  foi  connecting  electrical  conductors. 

July  6,  1920. 
18,786  Haines.     Automatic  distant  control  of  hydro-electric  machinery. 

18.797  Western  Electric  Co.     Regulatingtransmission  over  electric  circuits.    (10/9,18, 

U.S.) 

18.798  Western  Electric  Co.    Telephone  substation  circuits.    (9/9/16,  U.S.) 

18.799  Western  Electric  Co.     Wireless  signalling  systems.     (1/12/15,  U.S.) 

18,831   Hund-^  &  Weber   Ges.     Starting   and  stopping   device   for   motors.     (8/7/14. 
Germany.) 


18,832  Orling.     Relays. 

18.837  Siemens-Schuckertwerke. 

18.838  Siemens-Schuckertwerke. 
18,849  Siemems-Schuckertwerke. 

Germany.) 

18.860  Siemens-Schuckertwerke 

18.861  Siemens-Schuckertwerke 


Galvanometer.     (2/2/18,  Germany.) 
Line  telegraphy.    (18/12/18,  Geimany.) 
Portable     electric     welding     apparatus. 


(3/5/19- 


(20,2/19,       ' 


(7,12  18, 


Electric  ship  compasses.    (16/12/18,  Germany.) 
Electric  ship  compasses.    (9/12/18,   Germany.) 

18,883  Margerison  &SKENTON.     Switches,  &c. 

18,892  COLViLLE  &  Sons  &  Inglis.     Electro-magnetic  appliance  for  handling  plates,  &c* 

18.909  Erskine-Murray.     Resistances. 

18.910  Weston  Electric  Co.     High-frequency  signalling.    (3/3/16.  U.S.) 

18.911  Western  Electric  Co.    Telephone  substation  circuits.     (27/8/17,  U.S.) 

18.912  Western    Electric   Co.    Telegraph   ciphering   and   deciphering   mechanisms. 

(4/12/18,  U.S.) 

18.913  Western    Electric   Co.    Telegraph   ciphering  and   deciphering   mechanisms. 

(9/12/18,  U.S.) 

18.938  Johnson  &  Phillips,  Bowden,  Carney  &  Thompson.     Protective  devices  for 

a.c.  distributing  systems. 

18.939  Petra  A.G.  FUR  Elektromechanik.    Transmission  of  electric  impulses.  (13/3/19, 

Germany.) 

18.940  Hogan.     Receiving  radio  signals.     (27/11/16,  U.S.) 

18,957  Siemens- Schuckertwerke.  Reduction  of  overhearing,  Lc,  in  two  or  four- 
wire  circuits.     (22/3/19.  Germany.) 

18,958,  18,959  DE  Miles.     Electric  furnaces.     (25/1/18,  U.S.) 

18,970  VON  DER  We  ID.  Inductors  for  magneto-electric  machines.  (12/6/20,  Switzer- 
land.) 

18.977  CoRBiNO.     Transformer  of  three-phase  currents  to  d.c.     (26  5'17,  Italy.) 

18.978  Macmillan.     Electric  machines.     (31.''5/17.  U.S.) 

18,987  Schroter.     Vacuum  fuse  for  electrical  circuits.     (29/1/14,  Germany.) 

18.991  Schroter.     Electrical  discharge  valve.     (23/1/18,  Germany.) 

18.992  Corbino.     Transfoimation  of  polyphase  currents.     (28;7,''17,  Italy.) 

18.998  Armstrong.     Wireless  receiving  systems     (29/10/13,  U.S.) 

18.999  Seibt.     Electric  discharge  tubes.     (24/10/13,  Germany.) 

19.004  Compagnie  pour  la  Fabrication  des  Compteurs  et  Materiels  d'Usines  a 

Ga^.    Transformers  for  measuring  electric  currents.    (30/6/19,  France.) 

19.005  Compagnie  pour  la  Fabrication  des  Ccmpteurs  et  Materiels  d'Usines  a 

Gaz.    Transformers  for  measuring  electric  currents.     (26/6,  14.  France.) 

19.006  Compagnie  pour  la  Fabrication  des  Compteurs  et  Materiels  d  Usines  a 

Gaz.     Rheostat-transformers  with  adjustable  transformation  ratio  and  phase 

difference.     (8/5/19,  France.) 
19,009  General  Electric  Co.  &  Thompson.     Electron  discharge  devices.' 
19,020  Ziegenberg.     Galvanic  batteries  and  electric  lamps. 
19,063  Radio  Communication  Co.  &  Scott-Taggart.     Modulation  systems  for  wiieless 

signalling,  &c. 
19,080  Falksley  &CLIPST0NE.     Electric  lamp  controlling  apparatus. 
19,094  Lightfcot.     Electric  heating. 

July  7.  1920. 
19,104  Bushrod  &  Thurrowgood.     Pneumatically-operated  electric  switches. 

19.107  Barth.    Voltage  regulator.    (4/4/19,  Germany.) 

19. 108  Barth.    Terminal  connections  of  dynamos.    (5  4. 19,  Germany.) 
19,146  Berthenod.     Electric  lighting  systems. 

9,166  Krupp  (F.)  A.  G.     Electrical  distance  control  of  valve  gear  of  hydraulic  gun 

pointing  gear.     (4/12/16,  Germany.) 
19,180  Krupp  (F.)  A.  G.     Electro-magnetic  chuck.    (18/6/19.  Germany.) 

19.196  B.T.H.  Co.     Wireless  signalling  systems.    (29/10/13,  U.S.) 

19.197  B.T.H.  Co.     Electron  discharge  devices.    (29,10. 13.  U.S.) 

19.198  B.T.H.  Co.     Amplification  of  electrical  variations.    (8/11/15.  U.S.) 

19.199  B.T.H.  Co.     Electron  discharge  apparatus.     (5/'6/16,  U.S.) 
19.205  Seibt.    Telephones.    (1/3/16,  Geimany.) 

19.222  Lewis.     Eliminating  line  lesistance  losses. 

19,228  Silent  Valve  Motors  Corporation.     Electric  generating  apparatus.    (15/9/13. 

U.S.) 
19.271  Rail  Welding  &  EcNciNG  Co.     Arc  welding.    (26/1.20,  U.S.) 
19,304  Vail-KimesCo.     Automatic  cut-out  for  motors. 

19.331  Ges.  fur  Drahtlcse  Telegraphie.    Transmitters  for  wireless  teltgraihy,  &c. 

(3/7/14.  Germany.) 

19.332  Ges.     fur     Drahtlose     Telegraphie.    Cathode-tuhe    generators.     (15/7/15 

Germany.) 

19.333  Ges.  FUR  Dr'.htlcseTeiecraphie.    Wireless  telegraph  Iransmissicn.    (24/12/I& 

Germany.) 

19.334  Ges.  fur  Drahtlose  Telegraphie.  Production  of  high  Fo*-er  currents  of 
constant  frequency.    (31/12/15,  Geimany.) 

Ges.  FUR  Drahtlose  Telegraphie.    Telegraphy.    (9  11, 16,  Germany.) 

Electric  condenseis.    (6,3/17,  Germany.) 
Wireless  telegraph  transmitters.  (2C/10/17, 


19,335 
19.336 
19,337 


Ges.  fur  Drahtlose  Telegraphie. 
Ges.  fur  Drahtlose  Telegraphie. 
Germany.) 
19,338  Ges.  fur  Drahtlose  Telegraphie 


Arrangement  for  minimirir.g  less  in  rto- 
duction  of  oscillations  by  means  of  vacuum  tubes.    (6  12, 17.  Germany.) 

19.339  Ges.  FUR  Drahtlose  Telegraphie.    Wirelesstransmitters.    (6/12/13,  Ceirrany.) 

19.340  Ges.  FUR  Drahtlose  Telegraphie.     E!e«ric  ccnde r.sers.  (24/3/14,    Ctimany.V 

19.341  Ges.  fur  Dkahtlcse  Teiegraphib.     Means  for  maintaining  constant  the  speed 

of  an  electric  motor.    (9  2  16.  Germany.) 

19.342  Ges.  fur  Drahtlose  Telegraphie.    Coatse  and  fire  adjustment  for  tuning  and 

coupling  devices  for  wireless  telegraph  apparatus.    (10. 11 ,  17,  Geimany.) 

19.343  Ges.  fur  Drahtlose  Telegraphie.    Arrangement  for  locating  undergrcurd,  Ic, 

conducting  objects.    (23/11/17.  Germany.) 

19.344  Gbs.  fur  Drahtlose  Telegraphie.    Cathode  tubes.    (29/1/18,  Germany.) 

19.345  Gbs.  fur  Drahtlcse  Teiegraphie.     Method  for  directive  wireless  teltgraphy- 

with  separated  antenna-.     (11/6/18,  Ormany. 
19  346  Gbs.  fur  Drahtlose  Telegraphie.    Cathode  tubes.    (10/10 /IS.  Germany.) 
19,347  Ges.  fur  Drahtlose  Telegraphie.  Frequency  muhiplieis.  (26/10/18,  Germany.)' 
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Companies'    Reports,    &c. 


EASTiJKX  TELE(;RAJ'il  CO.,  LTD. 

The  eighty-ninth  ordinary  general  meeting  of  the  Eastern  Tclegia])li 
<'()mpany,  Ltd.,  was  held  on  Wednesday,  Dee.  15,  1920,  at  Electra  Hou.se, 
rin8biiry-|)avenient,  London,  E.('.,  Sir  J.  Deni.son-Pender,  G.B.E,, 
K.O.M.Cj!.,  the  ehairnian  of  the  Company,  presiding. 

The  SECRETARY  (Mr.  A.  R.  Hardie)  having  read  the  notice  eoi.- 
vening  the  meeting  and  the  auditoi-s'  report. 

The   Year's  Accounts. 

Tliu  CHAIRM.-VN  said:  G^ntlemin,  wh<^n  I  had  tir-  i)leasure  of 
m;3ting  the  stockholdBr.s  last  yoar  I  remarked  that  our  gross  revenue 
had  reached  a  figiin^  consid  n-ably  in  excess  of  any  previous  year  in 
thu  history  of  th:;  Company,  and  was  no  less  than  .£1,438,000  more  than 
t!i3  pra-war  year  1913  ;  but  the  gross  r.>venue  shown  in  the  accounts 
now  b3fore  you  excsjds  that  of  last  year  by  £fi!)-l-,O00,  the  total  of  the  year 
uud3r  review  having  amnunt'jd  to  £4,O.")9,O0i).  Thes?  are  remarkable 
(i'^urji,  but  we  must  not  overlook  the  fa^jt  that  this  large  income  has  not 
been  earned  without  a  very  considerable  increase  in  working  expenses, 
which  were  approximately  £653,039  more  than  1918.  P'ull  details  are 
given  in  the  accounts  now  before  you,  and  as  abnormal  conditions  still 
])revail,  and  our  expanses  have  not  yet  become  so  stabilised  as  they  were 
b:^fare  the  war,  I  will  not  attempt  to  analyse  them  in  detail.  I  may 
mention,  however,  that  the  bulk  of  the  increase  is  due  to  extra  payments 
irixie  to  the  staff,  pirtly  in  the  form  of  permanent  augmentations  of 
the  scales  of  pay,  and  partly  in  the  shape  of  temporary  payments  to 
meet  to  some  extent  the  present  abnormal  conditions  of  life. 

Notwithstanding  these  exceptionally  heavy  expenses,  our  net  revenue 
aniaunted  to  £1,851,883,  or  £40,426  in  excess  of  last  year.  Therefore, 
after  providing  for  income  tax  and  excess  profits  duty  payable  in  England, 
wliich  I  am  glad  to  say  is  £43i|,977  less  than  the  preceding  year,  and 
interest  and  dividends  on  debenture  and  preference  stocks,  there  is, 
with  the  amount  brought  forward,  an  available  balance  of  just  over 
£1,316,000.  So  that,  after  deducting  the  amount  required  to  pay  a 
dividend  of  10  per  cent,  free  of  income  tax  on  the  ordinary  stock  for 
the  year  emiing  Dec.  31,  1919,  which,  I  may  incidentally  remai-k,  is  2 
per  cent,  more  than  the  dividend  and  bonus  paid*  during  previous  years, 
there  is  a  surplus  of  £916,000,  out  of  which  we  have  carried  to  the  general 
reserve  fund  £500,000,  the  same  amount  as  last  year.  No  doubt  we 
could  have  carried  a  larger  sum  to  this  fund  and  reduced  the  amount 
<arried  forward  to  the  next  accounts  accordingly ;  but,  as  explained 
in  the  report,  we  have  decided  to  carry  forward  the  exceptionally  large 
sura  of  £416,000,  in  view  of  the  additional  heavy  taxation,  &c.,  which 
we  shall  have  to  meet  in  1920. 

The  general  reserve  fund  has  been  debited  with  £573,264  in  respect 
of  a  new  cable  between  Porthcurnow  and  Gibraltar,  and  the  partial 
renewal  of  some  of  our  main  line  cables,  &c. 

Increase  of  Capital. 

As  foreshadowed  at  our  last  meeting,  we  have  in  contemplation  a 
heavy  programme  of  cable  laying  and  renewals,  and  this  was  further 
referred  to  at  the  special  meeting  called  to  authorise  the  increase  in  the 
ordinary  capital  of  the  Compiny  by  one  million  pounds.  During  the 
current  year  we  have  expended  about  £1,200,000  on  additional  cables 
from  Malta  to  Alexandria  and  from  Aden  to  Bombay. 

Last  year  I  addressed  you  at  considerable  length,  having  then  con- 
sidered it  necessary  to  review  our  position  in  consequence  of  the  war, 
and  I  commented  upon  the  innumerable  difficulties  which  had  to  be 
overeome  in  order  to  provide  the  best  serviee  possible  under  the  circum- 
stances for  all  concerned.  I  then  stated  that  the  combined  interests 
of  this  country  and  our  Allies  had  claimed  pur  first  consideration,  and 
that  our  regular  customers  had  been  subjected  to  many  restrictions  in 
oonsaquence  of  wliich  their  comraerical  service  had  been  hampered, 
and  that  their  telegrams  had  been,  and  were  still,  sufifering  serious  delay. 
Fully  realising  that  as  public  servants  it  was  our  duty  to  remedy  this 
unsatisfactory  state  of  affairs  at  the  earliest  possible  moment,  every 
effort  has  been  made  on  our  part  to  re-establish  such  a  service  for 
<ommercial  correspondence  as  wis  generally  acknowledged  to  be  second 
to  none  in  speed,  secrecy  and  fr.^edom  from  errors  in  transmission. 
T  am  now  glad  to  be  able  to  report  that  a  great  improvement  has  already 
taken  place,  and  when  the  whole  of  the  additional  cables  ordered  by 
this  Company  and  the  Eastern  Extension  (bmpany  are  laid  and  working 
we  fully  anticipate  that  our  public  service  will  be  even  better  than  it 
was  before  the  war. 

Every  effort  is  being  made  to  overcome  the  shortage  of  staff,  so  as 
to  relieve  our  present  employees  and  reduce  the  amount  of  overtime 
which  they  are  now  called  upon  to  ]ierforni.  Our  school  originally 
in  this  building  has  been  transferred  to  Hampstead,  where  we  have  beeii 
able  to  more  than  double  the  accommodation  for  the  trainhig  of  j'ouiig 
men  in  the  particular  requirements  of  our  serviee:  Two  hundred 
probationers  can  be  accommodated  and  trained  at  a  time,  and  as  they 
iiualify  and  pass  out  to  our  stations  others  are  engaged  to  keep  the 
figure  constantly  up  to  that  number. 

In  accordance  with  the  authority  given  to  the  Directors  at  the  extra- 
ordinary general  meeting  held  on  March  3rd  last,  the  issue  of  1,000,000 
new  ordinary  shares  of  £1  each  was  offered  to  the  ordinary  stockholders 
at  par,  and  was  taken  up  by  them  to  the  extent  of  933,121  sharcs.  The 
staff  of  the  C()m])any  was  given  the  option  of  applying  for  the  i-emaining 
balance  of  66,875)  shares,  and  appUcations  weiv  received  from  them  for 
■over  three  times  the  number  of  shares  available.  The  same  action 
•was  adopted  by  the  Eastern  Extension  and  Western  Companies,  but 


as  their  staffs  are  not  so  numerous  a.s  ours,  they  did  not  abfiorb  the  whole 
of  tfie  unissued  balance.  Those  Companies  generouBJy  pla<;ed  the 
balance  left  over,  after  making  the  allotments  to  their  staff,  at  the  dis- 
])03al  of  this  Company,  which  will  go  s^jme  way  towards  meeting  the 
applications  of  our  own  staff,  although  these  additional  »hares  will  not 
meet  the  total  applications  received.  Oentlemen,  with  those  remarkB 
1  l)eg  to  projm.se —  _ 

r-^"  Th'it  the  printed  reports  and  acrounls  o  tne  JJireaors  jar  thi  year  ended 
Di  ".  31,  1919,  HiibmiUnd  to  thU  meeting,  be  and  the  same  are  hereby  received 
and  adopted.  That  the  dividend  of  3^  per  cent.,  less  income  tax,  paid  in 
respect  of  the  preference  stock  of  the  Company,  and  the  dividend  of  10  per 
rent.,  free  of  income  lax,  paid  in  respect  of  the  ordinary  itocf:  of  the  Company 
for  the  uear  ended  Dec.  31,  1919,  be  approved.'''' 

Mr.  Francis  Alexander  Johnston  second  the  motion,  which  wa«  carried 
unanimously. 

The  retiring  auditors  were  reappointed  and  the  proceedings  terminated 
with  a  hearty  vote  of  thanks  to  the  Chairman,  Directors  and  Staff  at 
home  and  abroad. 


EASTERN  EXTENSION  AUSTRALASIA  AND  CHINA  TELE- 
GRAPH CO.,  LTD. 

The  eighty-sixth  ordinarj'  general  meeting  of  this  Company  was  held 

on  Dec.  14,  under  the  presidency  of  Sir.  J.  Desisox-Pendeb,  G.B.E., 

K.C.M.G.,  theChairmin  of  the  Company.      The  general  manager  and 

•  secretary  (Mr.  F.  E.  Hesse)  having  read  the  notice  convening  the  meeting 

and  the  auditors'  report, 

The  CH.\IRMAN  said:  Gentlemen,  in  presenting  the  report,  with 
audited  accounts,  for  1919,  which,  I  pre.sume,  you  will,  as  usual,  take  as 
read,  your  directors  have  agai.-^  to  express  their  regret  that,  for  the 
same  reasons  that  prevailed  in  the  War  years,  they  were  unable  to  hold 
the  annual  general  meeting  in  May.  Ha\-ing,  however,  recently  made 
certain  arrangements  for  accelerating  the  adjustment  of  the  traffic 
accounts,  it  is  hoped  that  we  shall  be  able  to  hold  our  next  meeting 
at  a  much  earlier  date.  The  enforced  delay  in  holding  the  meeting 
did  not,  however,  prevent  the  payment  to  the  shareholders  at  the 
usual  time  of  the  final  dividend  for  the  year  1919,  as  your  directors 
considered  from  the  estimated  figures  before  them  that  they  would  be 
justified  in  making  a  total  distribution  of  10  per  cent.,  free  of  income 
tax,  without  waiting  for  the  shareholders'  approval.  This  distribution 
compares  with  a  total  distribution  of  8  per  cent,  for  1918.  Turning 
now  to  the  printed  accounts,  which  I  think  you  will  agree  are  highly 
satisfactory,  it  will  be  seen  that  the  gross  receipts  for  1919  amounted 
in  round  numbers  to  £2,446,000,  against  £2,070,000  for  1918,  showing 
an  increase  of  £376,000,  notwithstanding  the  fact  that  the  revenue 
for  the  latter  year  was  £562,000  higher  than  in  1917.  Comparing  the 
revenue  of  the  past  year  with  that  of  the  pre-war  year  of  1913,  there  is 
an  increase  of  over  300  per  cent.  For  the  current  year  the  traffic  is  being 
well  maintained.  The  handling  of  this  greatly  increased  traffic  has 
naturally  involved  a  considerable  addition  to  the  worldng  and  other 
expenses  for  the  past  year,  which,  in  round  numbers,  amounted  to 
£961,000,  against  £620,000  in  1918,  or  an  increase  of  £.341,000.  This 
absorbed  most  of  the  increased  revenue,  but  fortunately  the  reduction 
from  80  per  cent,  paid  in  1918  to  40  per  cent,  paid  in  1919  for  Excess 
Profits  Duty,  reduced  the  expenditure  on  this  account  by  £455,000. 

1  <  IXCREASED  EXPESDITCRE. 

The  principal  items  of  increased  expenditure  are  :  Additional  pay- 
ments to  staff  and  other  expenses  in  connection  with  the  war,  £109,000. 
.\dditional  expenses  attending  the  maintenance  of  cables,  £33,000  ;  and 
war  taxation  in  Netherlands  India,  amounting  to  £115.000,  jr  a  tot^lof 
£257,000.  The  war  taxation  in  Netherlands  India  was  imposed 
at  the  end  of  1917,  and  made  retrospective  from  1914.  The  final 
assessments,  however,  were  only  delivered  to  the  Company  a  few  months 
ago  owing  to  delays  caused  by  the  Company's  endeavours  to  obtain  more 
favourable  treatment  than  the  local  authorities  were  disposed  to  grant. 
The  payment  in  question  covers  six  ;^'.'ars  war  tax  from  1914  to  1919 
inclusive.  It  has  been  agreed  with  the  Inland  Revenue  authorities  here 
that  the  Company  shall  receive  relief  for  Excess  Profits  Duty  in  England. 
at  the  rates  applicable  to  the  years  in  which  the  liftbility  occurred,  and 
the  net  payment  for  the  Netherlands  Indian  War  tax  amounted  to 
only  £31,000.  The  balance  wo  now  have  to  deal  with  is  £1,041,(XH). 
plus  the  balance  of  £41,000  brought  forward  from  191S,  making  together 
£1,082,000.  Out  of  this  we  have  distributed  £300,0<.H1  in  payment  of 
the  10  per  cent,  dividend,  and  now  propose  to  transfer  to  the  general 
reserve  fund  £350,000 ;  also  to  make  a  further  provision  of  £200,000 
on  account  of  investment  fluctuations,  which  will  make  up  the  depre- 
ciation shown  in  the  Company's  securities  at  the  end  of  1919  withm  a 
few  thousand  pounds,  and  carry  forward  £232,000.  Your  directors 
consider  it  advisable  to  retain  this  large  sum  owing  to  the  uncertainty 
prevailing  regarding  taxation  liability,  and  to  the  large  expenditure 
required  in  the  near  future  for  developing  antl  improving  the  Company's 
service  in  the  Far  East.  The  additional  cable  which  we  have  arranged 
to  lay  between  Madras  and  Singapore,  of  large  carrying  capacity,  is  now 
in  course  of  manufacture,  and  is  expected  to  be  laid  and  opened  for  traffic 
early  next  year.  The  existing  two  cables  between  Madras  and  Penang 
are,  at  times,  taxed  to  their  utmost  capacity.  You  will  remember  that 
the  Great  Northern  Telegraph  Company's  through  route  to  the  Far 
East  materially  assisted  in  carrying  the  China  and  Japan  traffic  up  to 
1914,  when  it  became  interrupted  and  is  not  yet  restored.  Consequently, 
our  cables  are  still  carrying  this  traffic  in  addition  to  the  large  increases 
in  other  directions,  and,  as  1  have  just  mentioned,  additional  carrying 
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capacity  is  now  much  needed.  When  the  Great  Xorthem  route  is  again 
working,  we  shall  bo  relieved  of  some  of  the  traffic,  but  in  any  case,  the 
new  cable  will  benefit  the  telegraphing  public,  and.  therefor  ,  we  have 
no  hesitation  in  incurring  the  expenditure  for  the  additional  cable 
between  Madras  and  Singajjore. 

Sir  .John  then  referred  to  the  issue  of  the  new  shai'c  capital,  and  con- 
cluded by  moving  the  adojition  of  the  report  and  accounts,  and  that  the 
dividend  of  10  per  cent,  (tax  free),  paid  in  respect  of  the  share  capital 
of  the  Companv  for  the  year  1919,  be  approved. 

Col.  the  Hon.  ARTHUR  G.  BRODRICK,  T.D.,  A.D.C,  seconded,  the 
motion,  which  was  carried  unanimously ;  and  resolutions  were  after- 
wards passed  re-electing  the  retiring  directors,  Mr.  J.  C.  Denison- Pender, 
M.P.,  and  Sir  A.  ■!.  Leppoc  Cappel,  K.C.I.E.,  and  re-appointing  the 
auditors.  Messrs.  Ueloitte,  Plender,  Griffiths  &  Company.  A  cordial 
vote  of  thanks  to  the  Chairman,  directors,  general  manager  and  staff 
terminated  the  j)roceedings. 


THE  WESTERN  TELEGRAPH  COMPANY,  LTD. 

The  eighty-seventh  ordinary  general  meeting  of  the  Western  Telegraph 
Company,  Ltd.,  was  held  at  Electra  House,  Finsburv  Pavement,  on 
December  15,  1920,  Sir  .John  Denison-Pexder,  G.'B.E.,  K.C.M.G., 
chairman  of  the  Companv,  presiding. 

The  SECRETARY  (.Mr.  E.  Steer  Hoclson),  having  read  the  notice 
convening  the  meeting  and  the  auditors'  certificate. 

The  Year's  Accounts. 
The  CHAIRMAN  said  :    Gentlemen,  it  is  with  much  jjleasure  that 
the  Board  submit  for  your  consideration  what  we  feel  sure  you  will 
agree  is   a   very   satisfactory   statement   of   accounts.     From   this  you 
wili  observe  that  the  revenue  from  all  sources  has  increased  by  a  little 
over  £719,000,  and  it  is  giatifying  to  know  that  this  represents  a  greater 
volume  of  tratiic  with  all  the  States  of  South  America  which  are  served 
by  the  Company's  system  of  telegraphic  cables.     The  large  increase  of 
revenue  has  not  been  earned  without  a  corres])onding  extra  cost.     The 
net  increase  in  working  expenses  amounted  to  £276,000  and  income  tax, 
excess  profits  duty  and  cor))oration  profits  tax  were  more  by  £1.51,000. 
The  result  is  that  after  j)aying  ([uarterly  dividends  amounting  to   10 
per  cent.,  free  of  income  tax,  for  the  year,  there  has  been  transferred  to 
the  general  reserve  fund,  £450,000  ;    to  provision  on  account  of  invest- 
ment   fluctuations,    £145.000  ;     to    maintenance    ships"    reserve    fund, 
£.50,000  ;    and  to  land  and   l)uil(lings  depreciation  fund,  £.50,000.     Al- 
though £4.50,000  has  l)een  credited  to  the  general  reserve  fund,  I  must 
remind  you  that  £317,000  has  been  debited  that  fund,   being  part  of 
the  cost  of  new  cables  and   r^'newals  and  loss  on  sale  of  investments. 
The  realisation  of  these  investments  was  necessary  to  pay  for  the  new 
cable  manufactured  ])iTor  to  the  recent  issue  of  new  share  capital.     The 
net  increase   in   the   general   reserve   fund   is   conseciuently   only   about 
£133,000.      The  ])rovision  on  account  of  investment   fluctuations  repre- 
sents the  ditlercnce  between  the  cost  and  the  market  value  as  at  the  close 
of  our  financial  year.      Referring  to  the  additional  share  caj)ital,  103,965 
shares  of  £10  each  were  offered  to  the  Shareholders  at  par,  being  at  the 
rate  of  one  new  for  every  two  old  shares.     Of  these  about  90,000  were 
accepted.     The  balance  was  offered  to  the  staff  at  par  uj)  to  a  maximum 
of  20  shares  per  member  to  be  held  for  not  less  than  three  years.     About 
5, .500  shares  have  been  accepted  on  these  terms. 

New  Cables. 
Our  new  (•al)lc  tiom  North  Brazil  to  the  Island  of  Barbados  was  laid  in 
Sei)tembcr  last.     A  short  time  before,  an  ex])editi()n  started  to  lay  the 
connecting  cable,  owned   by  our  American  friends  the   Western    Union 
Cable  (>)mj)any,  from  Barl)ad««  to  Florida,  there  to  join  up  with  the  vast 
landline  system  of  the  Intter  Comj)any  in  the  I'nitcd  States.     At  almost 
the  last  moment,  however,  we  were  all  sur])rised  to  learn  that  the  .Anierican 
(fovernment  refused  to  permit  the  Western  Ui  ir>n  Company  to  land  its 
cable  on  American  soil,  the  objection   being  that  the   Western   Union 
inl-ended  woi'king  in   conjunction  with  us.  a   'British  Coin|)any  holding 
exclusive  rights  fiom  (he  Govei'iinient  of  Brazil  for  submarini^  (■al)l<'  com- 
nninication.      1  would  iinpT'css  upon  you  the  fact  thai  we  hold  no  excl'i- 
sive  privileges  for  international  cai)les  and  in  evidence  of  this  an  American 
(!al)l(>  Company  owns  cai)lcs  from  Bio  de  .laneiro  and  Santos  to  Uruguay 
and  Argentina,  also  a  Kreneh  enterjjrise  has  a  cable  from  Pernambuco.  to 
West  Africa  and  thene(>  lo  France  ;    another  FrcMich  Company  owns  a 
cable  from  North  Brazil  to  the  United  States  of  North  .America.      Before 
the  war  (he  Germans  also  owned  a  eabli>  from  Pernan'buco  to  the  West 
.\frican  Coast   and  on  to  (iiM'many.      The  rights  we  hold  are  for  cables 
connecting    Biazilian    poits  in   which    Brazil   luMself  is  alone  interested. 
A   ivgr('ttable   feature  of   this  unfortunate  incident    is   'o   us,   a    British 
com|)any.  the  active  opposition  of  the  British  Minister  in  U'ashingt.)n. 
who  went  even  further  than  the  United  States  (Jovernment  and  issued 
instructions   to   the   Commander  of   the   British   ship  chartered    by   the 
Western    Union   Company   to   lay   this  cable   not   to   iin)ee(<l   with   the 
work;    however.  thes(>  instructions  were  not  sup]iorted  by  our  lM>reign 
OHicc  and  the  calile  was  laid,  with  the  end  inioyed.  outside  the  Unit(-d 
Slates  Territorial  watei-s.  at  a  position  agreed  upon  with  the  United  States 
Government.      It  is  hoped  that   eommuniealion   will  shortly  be  made, 
these  two  sections  joined  iij).  and  a  new  service  of  1  rathe  then  ojiened 
between   Brazil  and  Ihe  United  States,  lull  it  may  not   i)e  by  the  route 
originally  conlem]ilate(l.      At  the  Inst  general  me(>ting  1  ivferifd  to  the 
continued  inter/'iption  of  tlu^  original  cal>le  i)et\ve(Mi  St.   \in<"ent.  Cape 
N'erd  Islands,  ami    I'eriiainliuco :     w<>  have  I\m>  cables  connecting  th<-se 
poinN     a  large  jiortion  amounting  to  nearly  1.000  miles  was  last  month 
\erv  suei'(>ssfuli\   renewed  and  the  cable  is  again  in  good  woikinu  order 


In  the  near  future  we  are  committed  to  lay  additional  cables  on  the 
Brazilian  Coast  between  Pemambuco  and  Maranham,  Pemambuco 
and  Maceio,  Victoria  and  Rio  de  .Janeiro,  and  Rio  de  .Janeiro  and  Santos. 
We  intend  also  to  afford  additional  facilities  to  Santa  Catharina  and  Rio 
Grande  do  Sul.  These  places  I  have  mentioned  are  all  along  the 
Brazilian  coast,  and  will  form  collecting  grounds  for  our  main  cable  as 
well  as  carry  local  traffic.  An  order  has  been  placed  for  the  necessary 
cable  to  renew  the  older  section  between  Lisbon  and  Madeira.  The 
existing  cable  has  been  laid  some  years  and  would  have  been  renewed 
before  had  not  the  war  prevented  our  carrjang  out  the  work.  This 
l>rogramme,  with  cable  for  stock,  will  entail  a  further  exiDenditure  of  close 
un  one  million  pounds. 

I  conclude  by  mo\nng — 

"  2'hat  the  report  of  the  Directors  and  the  accounts  for  the  year  ended 
30th  June,  1920,  nov)  submitted,  be  approved  and  adopted." 

The  Rt.  Hon.  the  EARL  OF  MIDLETON,  K.P.,  seconded  the  motion, 
which  was  carried  unanimously. 

The  retiring  auditors  were  re-appointed,  and  the  proceedings  termin- 
ated with  a  hearty  vote  of  thanks  to  the  Chairman,  Directors  and  Staff. 


P  The  account;,  of  Water  Softeners,  Ltd.,  for  the  past  year  show  a 
surplus  of  £5,462,  which  is  to  be  carried  forward. 

The  directors  of  the  Lancashire  Dynamo  &  Motor  Company  have 
declared  an  interim  dividend  of  9d.  per  share  on  the  ordinary  shares. 

The  directors  of  the  Chili  Telephone  Company  have  declared  an 
interim  dividend  at  the  rate  of  6  per  cent,  per  annum,  tax  free. 

The  Tees  Power  Station  Company,  Ltd.,  has  declared  a  dividend 
of  5-2  Y)eT  cent,  for  the  year  ended  Sept.  30,  and  £306  has  been  carried 
forward. 

The  Yorkshire  (W.  Riding)  Electric  Tramways  Company  has 
declared  a  balance  dividend  of  3  per  cent,  on  the  6  per  cent,  preference 
shares  for  the  half-year  ending  the  31st  inst. 

The  International  Automatic  Telephone  Company  has  declared  a 
dividend  of  9  l/5d.  per  share  (less  tax)  on  the  preference  shares,  partly 
on  account  of  arrears,  payable  .Jan.  1. 

The  directors  of  Fuller's  United  Electric  Works,  Ltd.,  state 
that  owing  to  industrial  depression  they  consider  it  advisable  to  defer 
payment  of  an  interim  dividend  on  the  preference  shares. 

A  dividend  of  3  per  cent,  has  been  declared  by  the  Consolidated 
Signal  Company,  Ltd.,  on  preference  shares  for  the  past  half-year, 
making  6  per  cent,  for  the  year.     A  sum  of  £1,200  is  carried  forward. 

The  Board  of  Referees  under  the  Finance  Acts  have  increased  the 
statutory  percentage  not  subject  to  excess  profits  duty  to  eight  per  cent, 
in  the  case  of  the  United  River  Plate  Telephone  Company,  Ltd. 

The  following  companies  will  be  struck  off  the  Register  of  Joint 
Stock  Companies  unless  cause  to  the  contrary  is  shown  before  Feb.  28, 
1921  :  British  Radium  Corporation  ;  Electric  Wiring  &  Fittings  Com- 
pany ;  Radium  Lamj). 

The  ])reference  share  and  transfer  books  of  the  Aitomatic  Telephone 
.Manufacturin(;  Company,  Ltd.,  will  be  closed  from  the  18th  to  25th 
inst.  inclusive  to  prepare  the  dividend  warrants  on  the  6  per  cent,  pre- 
ference shares  for  the  half  year  ending  the  31st  inst. 

The  i)rofit  of  the  Barbados  Electric  Supply  Corpn.,  Ltd..  for  the 
year  ended  .June  30,  1920,  is  £4,617  ;  £3,494  has  been  written  off  UTider- 
writint;  commission,  preliminary  expenses  and  discount  andexjienses  of 
issue  of  debentures,  £1,127  charged  for  repairs  and  renewals.  The 
ca])ital  exj)enditure  was  £7,917. 

For  the  year  ended  July  31.  the  net  profit  of  the  Hughes- Johnson 
Stampings,  ].,td.,  after  making  ])rovision  tor  bad  debts.  <lej)reeiati(>n 
and  other  charges,  is  £17,096,  and  with  £1,295  brought  forward  the  total 
is  £18,390.  A  dividend  of  10  per  cent,  is  proposed,  with  bonus  of  Is. 
l)er  share,  after  i)lacing  to  reserve  £4,500.     The  carry  forward  is  £1,2S0. 

The  directors  of  the  Bur.mah  Electric  Tramways  &  Lighting 
Company,  Ltd.,  have  declared  a  dividend  of  14  j)er  cent.  (14s.  per 
share),  less  tax,  on  the  preference  shares  for  the  peiiod  ended  Nov.  30. 
1920.  A  sum  of  £15,000  is  carried  to  general  reserve  and  depreciation 
fund.  £500  to  sj)ecial  reserve  for  depreciation  of  investments,  and  £.388 
forward. 

The  Dela(;oa  Bay  Development  Corporation.  Ltd..  icjort  that 
for  year  ended  30th  June,  the  net  profit  in  Lourenro  Maiques  was 
£23.603.  The  net  loss  as  ])er  jirofit  and  loss  accomit  is  £10.005,  which 
after  deducting  amount  standing  lo  credit  of  profit  and  loss  account 
(i;7.918)  makes  a  debit  balance  of  £2,087.  The  falling  off  in  piofits  is 
almost  entirely  due  to  depreciation  of  Portuguese  currency.  Expendi- 
lun-  on  capital  account  was  £10,741. 

The  directors'  report  of  the  India-Rubber,  (Jutta-Pkrcha  & 
Telegk  APH  Works  Company.  Ltd..  for  the  year  ended  Sept.  .30.  states 
that,  after  making  i)rovision  for  doubtful  debts  and  excess  ))rofits  dut\. 
the  net  ]M-ofit  is  £73.299  13s.  3d.  Adding  £HH>.3(>S  6s.  3d  biouglit 
forward  and  deducting  the  dividend  on  the  jireference  shares  .(£12, .100 
and  the  interim  dividend  on  the  ordinary  shares  (£18.750).  the  dispo.>^able 
balance  is  £142,417  19s.  6d.  The  warrants  for  the  half-yearly 
dividend  on  the  i)refei-ence  shar-es  are  payable  on  the  1st  ))rox.  With 
regani  to  the  ordinary  shares,  although  the  balance  is  ani]ily  suffieirnt 
to  pay  the  usual  dividend,  the  directors  feel  oblimd  to  dcft-r  recommend- 
ing the  ]>ayment  <if  a.  further  dividend  owing  to  the  imsiiit  scarcity  of 
cash.     This  has  been  brought  about  by  flu-  large  cash  payments  the\ 
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liave  been  compelled  to  make  to  the  (ioveinment  for  excess  profits 
duty  and  income  tax,  and  also  to  the  hijj;hcr  costs  of  raw  materials 
and  labour  which  have  gon(;  to  form  our  present  stocks.  The  directors, 
however,  hope  it  may  be  possible  later  on  to  pay  a  six  months'  dividend 
to  the  ordinary  shares  out  of  the  balance  shown  at  the  end  of  the  year. 
Mr.  Ludwif5  Breitmeyer,  who  presided  over  the  annual  meeting  of  the 
Capk  Electric  Tramways,  Ltd.,  last  week  said  that  during  the  past 
year  they  carried  25, 921, 52!)  passengers  on  the  Ca])('  Town  and  Port 
Elizabeth  systems,  earning  £325,085 — a  decrease  of  2,()71,fi47  pas.sengers 
and  an  increase  of  £23.293  in  traffic  receipts.  The  falling  off  in  the 
number  of  passengers  was  due  to  the  prolonged  strike  in  July  and 
Au2;ust  last  year,  while  the  larger  receipts  were  due  to  the  increases  in 
the  fares.  The  heavier  labour  charges,  in  addition  to  the  higher  cost 
of  all  supplies,  had  increased  the  ratio  of  working  expenses  to  revenue 
from  ()3-13  to  71-27  ])er  cent.  Now  that  the  cost  of  living  in  South 
Africa  appeared  to  be  showing  signs  of  a  decrease,  a  general  improvement 
in  conditions  would  take  place.  Twelve  new  cars  had  been  sent  to 
("ape  Town  and  would  be  soon  put  into  operation.  After  deducting 
interest  and  amortisation  of  debentures  the  net  profit  was  £36,497,  and 
with  amount  brought  forward  the  available  sum  was  £47,703.  From 
that  £12,000  has  been  st>t  aside  for  reserve,  and  it  was  proposed 
to  declare  a  dividend  at  the  rate  of  5  per  cent.,  leaving  £11,141  to  be 
carried  forward.  The  "  B  "'  debenture  issue  of  £150,000  had  been 
redeemed.  He  was  very  optimistic  as  to  the  company's  future 
prospects,  and,  given  normal,  conditions,  the  business  would  continue 
to  im])rove.  The  Municipality  had  not  exercised  their,  purchase 
powers,  which  were  in  abeyance  for  a  further  five  years.  The 
Municipality,  however,  had  approached  the  company  with  a  view  to 
purchasing  the  whole  of  the  ('ape  Town  system. 

The  net  profit  of  Febranti,  Ltd.,  for  the  year  ended  June  30,  1919f 
after  charging  interest  on  debenture  stock,  notes  and  loans,  and  making 
usual  allocation  to  depreciation  reserve  and  provision  for  taxation, 
including  excess  profits  duty,  amounted  to  £18,251.  The  net  profit 
for  the  year  to  30th  June  last,  after  making  similar  provisions,  was 
£36,622.  Leasehold  land  and  buildings,  plant  and  machinery  were 
valued  in  April,  1919,  and  the  figures  have  beeh  adopted  as  book  vzlue 
of  these  assets.  In  consequence  £50,000  has  been  transferred  from 
depreciation  reserve  to  general  reserve.  Works  are  now  fully  engaged 
upon  manufacture  of  electrical  meters,  instruments  and  transformers  ; 
a.  dividend  of  6  per  cent  (less  tax)  was  paid  on  the  preference  shares  on 
account  of  arrears  in  November.  1919,  and  a  further  dividend  of  12  per 
cent,  (less  tax),  being  two  years'  arrears,  is  payable  on  the  11th  inst. 

At  the  meeting,  on  Friday,  the  chairman  (Mr.  A.  W.  Tait)  announced 
that  all  outstanding  matters  with  the  Government  in  respect  of  munitions 
contracts  had  been  settled  and  they  were  upon  the  point  of  making  a 
final  payment  which  would  close  all  accounts  between  them  and  the 
Government.  With  regard  to  taxation  also  considerable  progress  had 
been  made,  and  various  outstanding  points  of  principle  had  been  settled. 
The  liability  up  to  30th  June,  1917,  had  been  agreed,  and  in  respect  of 
the  year  to  June,  1920,  proper  reserves  have  been  made  for  taxation 
before  arriving  at  the  figures  shown  in  the  accounts.  The  net  profit  for 
the  year  to  30th  June,  1919,  after  providing  for  expenses  and  charging 
interest  on  debenture  stock  and  making  the  usual  allocation  to  depre- 
ciation reserve  and  jjrovision  for  taxation,  amounted  to  £18,251,  while 
the  profit  for  the  year  to  30th  June,  1920,  after  making  similar  provision, 
was  £36,622.  The  year  ended  30th  June,  1920,  commenced  a  new  era 
in  their  affairs.  It  was  the  first  full  year  of  the  trial  of  the  poficy  of  the 
company  to  produce  three  definite  lines  of  manufacture,  namely  meters, 
power  transformers  and  measuring  instruments.  The  results  on  the 
whole,  considering  the  difficulties  which  had  had  to  be  overcome,  might 
be  regarded  as  satisfactory,  and  the  output  in  measure  of  quantity  as 
well  as  monetary  value  showed  a  very  large  increase  on  the  figures  of  any 
previous  year,  excluding  the  munitions  period.  The  output  would  have 
been  still  greater  had  it  not  been  for  the  fact  that  tliey  were  considerablv 
hampered  in  obtaining  regular  deliveries  of  raw  materials.  Those  con- 
ditions were  now  improving  somewhat,  and  if  the  present  demand 
continued  they  should  be  able  to  show  a  further  improvement  during 
the  current  year.  When  conditions  improved  the  directois  would  submit 
a  scheme  for  the  reorganisation  of  the  existing  capital,  and  for  providiny 
the  additional  capital  required. 

At  a  meeting  of  Tube  Investments,  Ltd.,  last  week  the  chairman 
(Mr.  A.  Chamberlain)  said  it  was  a  real  satisfaction  to  be  able  to  present 
so  sound  a  balance-sheet  and  to  report  in  such  a  hojjeful  manner  on  the 
position  and  prospects  of  the  Companv.  Their  divitlends  were 
approximately  derived  as  to  £155.000  fron'i  i)rofits  for  the  year,  and 
£102,000  from  profits  made  in  previous  periods,  and  about  £70,000  of 
undivided  ])r()fits  remained  in  their  various  com])anies.  After  referrina 
to  the  manufactures  of  the  various  companies,  he  said  they  1  ad  ivplaced 
their  armament  trade  with  standard  ami  peaceful  lines.  Ali-eady 
thej-  had  had,  or  could  be  sure  of,  six  good  months  of  the  i)resent  year. 
They  anticipated  that  befoi-e  they  were  in  the  grip  of  the  coming  t rath- 
depression  they  would  have  one  more  satisfactory  balanc(>'-sheet. 
Their  order-book  was  not  quite  so  full,  cancellations  were  not  unknown, 
complaints  that  customers  could  rot  afford  to  pay  the  prices  demanded 
were  more  frequent,  and  bad  debts,  a  feature  of  trade  ..that  had 
disappeared  during  the  war,  were  becomirg  alarming  in  their  frequency. 
Anybody  would  be  blind  if  he  could  not^read  the  signs  and  forcsee'a 
critical  period  for  our  own  industry,  for  our  county's  industry  ai  d  the 
industry  of  the  world.  However,  "he  was  convinced  that  the'y  should, 
as  always,  get  through  somehow.  The  cost  of  eveiythirg^  was  so 
terrific  th-at  an  increasing  number  of  people  refused  to  buy  ;  the  high 
prices  had  stifled  demand.     Consequently  there  were  large  stocks  on 


haifi  and  unemployment  ;  with  unemployment  would  come,  first, 
reduced  pr  jfits  ;  secondly,  reduced  lalxjur  costs,  either  by  greater 
outp:it  per  head  or  by  reduced  wages,  or  Ixjth,  until  priceis  reached 
such  a  level  as  to  once  more  stimulate  demand.  Thrf-e  guilty  parties 
had  contributed  to  making  prices  higher  and  unemployment  greater 
than  they  need  have  been.  First,  the  Government  had  most  information 
at  their  disposal  and  should  show  the  countn,-  a  lead.  Instead  of  that 
they  were  the  greatest  spendthrifts  and  drifters  imaginable.  Secondly, 
the  capitalists  had  taken  advantage  of  the  demand  being  in  excess  of 
production  to  exact  an  appreciably  higher  rate  of  profit  than  in  pre-war 
times.  The  ability  to  raisf;  pnifits  was  immensely  increased  bv  the 
great  amalgamations  that  hafi  taken  place  in  recent  years,  and  by  the 
greatly  increased  efficiency  of  trade  as-sociations.  The  incentive  and 
silf-justification  for  increasing  profits  was  largely  due  to  the  conviction 
that  the  Excess  Profits  Duty  was  a  mo.st  unfair  and  injurious  form  of 
taxation  and  the  endeavour  to  pay  it  by  an  increased  profit,  people 
not  realising  that  that  only  resulted  in  a  vicious  circle  of  increasing 
costs  that  left  us  where  we  Ijegan  and  the  war  not  paid  for.  In  his 
opinion  industry  as  a  whole  both  could  and  would  have  to  work  for  a 
smaller  reward  than  it  received,  and  it  would  have  to  do  that  even  if  the 
Government  cut  down  their  expenditure  to  the  8fXJ  or  9<X)  millions 
talked  of.  The  E.P.D.  should  be  abolished  or  altere-d,  and  the  corpora- 
tion tax  as  at  present  collected  would  not  do.  In  the  third  category- 
were  the  working  classes,  who  had  taken  the  same  advantage  as  capital 
of  the  demand  being  greater  than  supply  and  had  exacted  theii  share 
of  the  spoil  in  reduced  output  or  mor^  wages  or  both,  and  it  had  resulted 
in  the  same  \-icious  circle  and  in  their  being  no  better  off  than  before. 
The  two  last  causes  of  unemplo\-ment  were  in  the  way  of  being  cured. 


Ne\v^  Gompiinies. 

AUDENSHAW  ENGINEERING  COMPANV,  LTD.  (171,591).— Private 
company.  Regd.  Nov.  24.  Capital  £3.000  in  £1  shares.  To  carry  on 
the  business  of  constructional,  manufacturing,  hydraulic,  electrical, 
mechanical  and  general  engineers.  &c.  Directors  are  :  S.  H.  \Miitley, 
D.  Ardem  and  A.  Y.  Sutherland.  Secretarj-  :  H.  Whitehead.  Reg. 
office  :    Denton-rf)ad,  Audenshaw,  near  Manchester. 

AIREDALE  ELECTRICAL  &  MFG.  COMPANY.  LTD.  ( 171,825).— Private 
company.  Reg.  Dec.  3.  Capital  £1,500  in  £1  shares.  To  carry  on 
the  business  of  electricians,  electrical,  motor,  mechanical,  telephone  and 
general  engineers,  manufacturers  of  electrical  apparatUJ,  &c.  Permanent 
directors  are  :  J.  E.  L.  Blythe,  R.  \".  Broberg  and  L.  E.  Wood.  Reg. 
office  :    153,  Ryan-street,  Bowling,  Bradford,  Yorks. 

DALTON,  DO^TNES  &  COMPANY.  LTD.  (171,937).— Private  company. 
Reg.  December  10.  £5,000  in  200  preference  shares  of  £10  each  and 
3,000  ordinary  shares  of  £1  each.  To  take  over  the  business  carried  on 
at  Manchester  by  Amedee  A.  H.  Papillon  as  Dalton,  Downes  &  Company, 
and  to  carry  on  the  business  of  manufacturers,  exporters  and  importers 
of  and  dealers  in  electrical  and  general  vacuum  cleaners,  electrical 
apparatus,  lamps,  &c.  Permanent  directors  are  :  Amedee  A.  H.  Papil- 
lon, P.  Trotman(joint  manager)  and  R.  Hall  (secretary-).  Reg.  oflSces  : 
37a,  Fountain-street,  Manchester. 

FRANCIS  LAW.  LTD.  (171,708)— Private  company.  Reg.  Nov.  29. 
capital  £1.000 in  £1  shares,  to  carry  on  the  business  of  electrical  engineers 
dealers  in  electrical  goods,  motors,  &c.  Permanent  directors  are  F.  H.  R. 
Law  (chairman  and  managing  director)  and  A.  English.  Reg.  oflSce  : 
Tower  Buildings,  Cowpasture-road.  llkley. 

J.MES  &  JaBRvTT,  LTD.  (171.636).— Private  companv.  Regd. 
Nov.  25.  Capital  £25,000  in  £1  shares.  To  carr>-  on  the  business" of 
civil,  mechanical,  electrical  and  general  engineers,  contractors,  &c. 
Directors  are  :  W.  L.  James  and  J.  J.  Jarrett.  Reg.  office,  Salisbury 
CJiambers,  Castle-street,  Cardilf. 

KE^NfcTH  H.  KERR,  LTD.  (11,505)— Privat  -  companv.  Reg.  in 
Edinburgh  Nov.  23,  capital  £3.00t»  in  £1  shares,  to  carr>-  on  the  bu^ess 
oi  electrical  engineei-s,  manufacturers  of  electrical  apjdiances,  fomiders, 
mechanical  engineers,  &c.  Fii-<;t  directors  are  K.  H.  Kerr  and  Wm. 
Kerr  (Dalbeattie.  Kirkcudbriizhtshire)  and  J.  (.:.  Abbott.  Solicitors: 
.1.  W.  Whitclaw  &  Edgar.  Royal  Bank  Buildings.  Dumfries. 

LO^DO^  BATTERY  &  CABLE  COMPANY.  LIMITED.  (171.816).— Private 
company.  Reg.  Dec.  3.  Capital  £.").01H)  in  £1  shares.  To  take  over 
tlie  business  of  electrical  and  general  engineers,  makei-s  of  accumulators 
and  batteries,  &c..  carried  on  as  the  London  Battery  Company.  E.  W. 
Clark  is  director  and  secretan-.  Res.  office  :  Hcsketh-road.  Forest -gate. 
E.7. 

LITHANODE  COMPANY.  LTD.  (171.574).— Private  companv.  Reg. 
Nov.  23.  Cajiital  £2.000  in  £1  shares.  To  take  over  the  business  of 
maiuifactuivi-s  of  acciiimilatoi-s,  dry  batteries,  electrical  fittings  and 
a])paratus  and  general  engineers  carried  on  by  Lithanode.  Ltd.,  and  to 
adopt  an  agreement  with  A.  B.  Beall.  A.  B.  Beall  is  first  managing 
director.     Reg.  office  :    190.  Queens-road.  Batteisca.  S.W. 

MA^  CHE  Th  R  PRIVATE  1  El  Et  HOh  E  &  ELECT  R. C  LIGHTING  COMPANY. 
LTD.  (171.817).— Private  cumpany.  Keg.  Dec.  ;].  Capital  £20.0tX>  in 
£1  shares.  To  cari-j'  on  the  business  indicated  by  title.  Secretary-  : 
W.  Hilton.     Reg.  offices  :   25.  Coojier-street.  ^Manchester. 

A.  MUNDA'y,  LTD,  (171.846.)— Private  company,  reg.  Dec.  6.  capital 
£5.000  in  £1  shares,  to  carry  on  the  business  of  electric  lighting,  heating 
and  gas  engineers,  dcalei-s  in  electrical  appliances,  &c..  and  to  adopt  an 
agreement  with  A.  I.  Munday.  who  is  permanent  governing  director. 
Reg.  office,  59,  Watling-strcct!  E.C. 
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NEWCASTLE  AND  SUNDERLAND  0X7-ELECTRIC  WELDING  AND 
METALLURGICAL  COMPANY,  LTD.  (171,250). — Private  company.  Eeg. 
Nov.  6.  Capital  £5,000  in  £1  shares.  To  carry  on  the  business  of 
welders  and  artificers  in  metal  and  all  kinds  of  engineering  works. 
Solicitors:    Pakeman,  Son  &  Read,  11,  Ironmonger-lane,  E.G. 

NORTH-WESTERN  ANGLO-SWEDISH  ELECTRIC  WELDING  COMPANY, 
LTD.  (171,795.) — Private  company,  rcg.  Dec.  2,  capital  £30,000  in  £1 
shares,  to  carry  on  business  as  indicated  by  the  title.  Reg.  oflSce,  340, 
Liver  Building,  Liverpool. 

OLIVER  PELL  CONTROL,  LTD.  (171,946).— Reg.  December  10. 
Capital  £100,000  in  £1  shares  (25,000  8  per  cent,  part  preference  and 
75,000  ordinary),  to  acquire  certain  assets  of  Oliver  Pell  Electric  and 
Manufacturing  Conii^any,  Ltd.,  and  The  Varley  Magnet  Company,  Ltd., 
and  to  carry  on  the  business  of  electrical,  constructional,  consulting, 
telegraph,  telephone  and  mechanical  engineers,  machinists,  &c.  Direc- 
tors are  :  C.  Oliver  (chairman),  W.  M.  D.  Pell,  C.  H.  Barclay,  H.  Denton 
and  B.  Varley.  Sec.  :  W.  M.  D.  Pell.  Reg.  office  :  Cambridge  Place, 
Burrage-road,  Woolwich,  S.E. 

PEWSEY  ELECTRIC  LIGHTING  COMPANY,  LTD.  (171,577).— Reg. 
November  23.  Capital  £5,000  in  £1  shares.  To  carry  on  the  business 
of  an  electric  lighting  company  in  all  its  branches  in  England  or  else- 
where. Directors  are  :  A.  J.  Phillips,  G.  B.  Nicol,  F.  J.  Kunkler,  A. 
Waylen,  A.  Rawlins  and  A.  Cook.  Secretary :  T.  Fowle.  Office  : 
Power  House,  High-street,  Pewsey,  Wilts. 

PRINCESS  ENGINEERING  COMPANY,  LTD.  (171,718)— Private  com- 
pany. Reg.  Nov.  29,  capital  £2,000  in  £1  shares,  to  carry  on  the  busine  s 
of  motor,  electrical  and  general  engineers,  &c.  First  directors  are  A. 
Keighley  (secretary  and  managing  director)  and  A.  H.  Taylor.  Reg. 
office  :   Princes-road,  Wells,  Somerset. 

G.  J.  THORNTON  ALDER  &  COMPANY,  LTD.  (171,811).— Private  com- 
pany. Reg.  Dec.  3.  Capital  £2,000  in  £1  shares.  To  carry  on  the 
business  of  electrical  and  general  engineers  and  contractors,  manufac- 
turers, agents  and  dealers  in  all  kinds  of  electrical,  mechanical  and 
general  engineering  appliances,  &c.  First  directors  are  :  G.  W.  Alder 
(and  secretary)  and  T.  D.  Clapham.  Reg.  office  :  53,  Victoria-street. 
S.W.I. 

TULLAMORE  ELECTRIC  LIGHT  &  POWER  COMPANY,  LTD.  (5,065). 
— Reg.  in  Dublin,  Nov.  1.  Capital  £25,000  in  £1  shares.  To  carry 
on  business  as  indicated  by  the  title.  First  directors  are  :  P.  J.  Egan, 
E.  Williams,  M.  Scally,  A.  J.  Lumley,  W.  C.  Graham,  N.  Redmond, 
and  P.  Smyth.  Secretary  :  T.  J.  Kelly.  Reg.  office  :  Harbour-stBeet, 
Tullamore. 

TWINING  MODELS,  LTD.  (171,378).— Private  company.  Reg.  Nov.  12- 
Capital  £7,500  in  £1  shares.  To  take  over  the  business  of  a  manu- 
facturer of  and  dealer  in  mechanical  and  other  models  and  shades  for 
artificial  illumination  appliances  carried  on  by  E.  W.  Twining  at 
Dychurch-lane  and  Kingswell-street,  Northampton,  as  E.  W.  Twining, 
Son  &  Company.     E.  W.  Twining  is  permanent  director. 

THOS  RIGBY,  LTD.  (171,820).— Private  company.  Reg.  Dec.  3- 
Capital  £1,000  in  £1  shares.  To  adopt  an  agreement  with  T.  Rigby,  and 
to  carry  on  the  business  of  electrical  engineers  and  contractors.  First 
directors  are  :  T.  Rigby,  G.  Scholefield  and  Mrs.  A.  D.  Rigby.  Reg. 
office  :   134a,  Woodhouse-lane,  Leeds. 


Prices  of  Metals,  Chemicals,  &c. 


TuESDAT.  Dec.  14. 
Ino  Dec. 

—  £10    0 

—  £2    0     0 

—  id. 


Copper—                              '  Woe. 

Bestselocted per  ton  £86     0     0 

Electro  Wirebars...           „  '  89    0     0 

H  C.  win  basis per  lb.  Is.     IJd. 

She.  t  „  Is.     3d. 

Phospkorhrome  Wire  (Telephone) — 

Phf)af)lu)rbronze 

wirc.bHsis  „  le.  5Jd.                —              id. 

Braaa  H()/4(i— 

KoH.hasis      „  Qa.   9.fd.                     —               

S}uM>l ,  Ixisis   „  Ib.  2id.                    —                

Wire,  basis     „  Is.  2id.                    

Pig  Iron  — 

Cl(  veland  Warrants     per  ton  £11   17     6                —              

GalviiTiiNcd       steel 

wircbasis  8SWQ          „  £37     0     0               —               _ 
Lead  Pig- 

Kriniish ,  £26  10     0               —           £2    0     0 

For.ipn  or  Colonial            „  £24     7     6                —          £2     2     6 

Tin— Intiot   215  1'      n               _            £3   10     0 

Wire,  basis    per  lb.  0     2  lOJ            —              J,d. 


Salnmmoti  wc. — Percwt.ll0s.-105a. 
Sulphur  (Flowers).— Ton  £16  los. 
M       (\<<<\\  Brimstone). — Per  ton 
£16  158. 
8ulphurtc     Acid    (Pyrites,  168*). — 
Per  ton.  £9  178.  Cd. 


Copper  Svlphale. — Per  ton  £40. 
Boric     Acid  (Crystals) —Per     ton 

£74. 
SodiiimBichromate.—'PeT  lb.  lOJtl. 
Sodium  Chlorate.— Per  lb   SJd. 


Arrangements  for  the  Week. 

FRIDAY,  December  17th  (to-day>. 

Institution  of  Mechasical  Engineers. 
6  p.»i.     At    Storey's    Gate,    London,    S.W.     Paper   on    "  Thermo - 
djTiamic  Cycles  in  Relation  to  the  Design  and  Future  of  De- 
velopment   of    Internal-combustion   Motors,"    bv   Dr.    W.    J- 
Walker. 

Junior  In.stitution  of  Engineers. 
7.30  p.m.     At  Royal  United  Service  Institution,  Whitehall,  London. 
S.W.     Presidential    Address   on    "  Some    Reflections    on    Our 
Industrial  Situation,"  by  Right  Hon.  Lord  Weir  of  Eastwood. 
Institute  of  Metals — Sheffield  Local  Section. 
7:30  p.m.     At  the  University,  Sheffield.     Paper  on  "  Some  Allovs 
in  the  Foundry,"  by  Mr.  J.  K.  Smith,  O.B.E. 
Electro-Harmonic  Society. 
8  p.77i.     At  Cannon-street  Hotel,  London,  E.C      Smoking  Concert. 
SATURDAY,  December  18th. 

North  East  Coast  Institution  of  Engineers  and  Shipbuilders. 
6:30  p.rn.     At  the  Technical  CoUege,  Sunderland.     Joint  Meeting 
with  the  Sunderland  Technical  College  Engineering  Society. 
Debate  on  "  Workman  Representation  on  Directorates." 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics." — "  The  State  of  Aerial  Transport  "  :  "  Aiishii> 
Mooring,"  by  Flight  Lieut.  F.  L.  C.  Butcher  ;  and  "  The  Hewitt-Crocker 
Helicopter." 

"  The  Cabinet  Maker." — (Special  Christmas  Nurnbcr).  "  A  Tale  of 
the  Antique  Trade  "  ;  Concerning  the  Nature  of  Material ;  and  ""  Practi- 
cal Upholstering  :   The  Renovation  of  Old  Work." 

"  TheTlhemical  Age." — "  The  Discolouration  of  Sulphate  of  Ammonia  : 
Cause  and  Remedy." 

"  Farm  and  Home." — Report  of  Smithfield  Show  (illustrated) ; 
"  Farmers  and  the  Agricultural  Bill "  ;   and  "  Modem  Cattle  Feeding." 

"  The  Fruit -Grower." — "  Lessons  of  the  Commercial  Shows "  ; 
"  Insurance  against  the  Submarine  "  ;  and  "  Trade  Exhibits  at  Smith- 
field  Show." 

"  Hardware  Trade  Journal." — "  Profit  Sharing  for  Ironmongers  "  ; 
"  Hints  on  Drilling  "  ;    "  Hardware  in  the  Making  (II.)." 

"  The  Gas  World." — "  A  Study  in  Gas  Statistics  ;  Annual  Meetings  of 
the  National  Gas  Council  and  of  the  Federation  of  Gas  Employers  ; 
and  Summaries  of  Gas  Bills  to  be  promoted  next  year. 

"  Gardening  Illustrated."- — "  Some  Wild  Flowers  of  Vancouver  "'j 
Apple,  "Lane's  Prince  Albert"  (illustrated);  and  "Rock  Garden  iu 
the  Autumn." 

"  The  Transport  World." — First  issue,  January  5,  1921. 


Forty   Years  Ago. 

(The  Electrician,  December  18,  1880.) 

The  London  Institution. — The  lecture  on  Thursday  night  was  by 
Dr.  0.  Lodge,  on  "  The  Relation  between  Electricity  and  Light." 

The  Post  Office  and  the  Telephone  Companies. — At  the  moment 
of  going  to  press  we  learn  that  judgment  in  this  case  will  be  delivered  on 
Monday  next.  It  is  confidently  stated  that  there  will  be  an  appeal 
whatever  may  be  the  decision. 

The  Electric  Light. — The  directors  of  the  South-Eastom  Railway 
have  decided  to  experimentally  light  their  Charing  Cross  Station  with 
the  Brush  system  of  electric  light,  and  the  Cannon-street  Station  b\- 
that  of  the  British  Electric  Light  Company. 

Use  of  the  Photophone. — It  is  suggested  by  the  Hevur  IndusiricUe 
that  Professor  Graham  Bell's  new  instrument  may  with  advantage  be 
used  for  communication  between  ships  and  lighthouses.  It  is  difficult 
to  see  how  such  communication  could  be  carried  out  with  a  moving  body 
like  a  ship. 

The  Photophone. — As  might  be  expected  the  photophone  is  giving 
rise  to  many  novel  experiments  and  suggestions.  A  correspondent  asks 
whether  intermittent  magnetic  rays  would  not  in  all  likelihood  produce 
sound  in  a  body  upon  which  they  are  dircct<?d  ?  Ho  should  try  for 
himself.  Somo  ingonuity  will  be  needed  to  shut  otT  the  local  noise 
occasioned  by  the  act  of  interrupting. 

The  Brush  Company. — The  energy  displayed  by  this  company  is 
gratifying.  The  English  people  will  have  to  adopt  the  electric  light 
whatever  betides.  Really  it  was  time  some  one  with  a  little  busine.'«s 
tart  and  push  appeaivd  upon  the  scene.  Wliethor  the  light  be  good, 
bad  or  indifToixMit,  is  not  now  the  question  ;  but  if  success  in  business 
comes  bv  hard  work  there  be  those  that  command  it. 


Rtihl)fr.     Piirnfino.  Is.Ud.:   ptantntion  1st  latex,  Is.OJd.  lb. 

The  metal  prices  are  supplied  by  British  Insulated  &  Holsby  Cables. 
Ltd.,  and  the  rubl)cr  prices  by  W.  T.  Ilenley"s  Telegraph  Works 
Company,  Ltd. 


The  Editorial,  Advertisement  and  Publisking  Offices  of  "  Thb 
Electkician  "  are  ai  8,  Bouverie  Street,  London,  E.C.A.  Telegrams  : 
Ben()rotric,  Fleet,  London.     Telephone  :  City  9S53  (4  lines). 

The  subscription  to  "  The  Electbician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
men/  Ratts  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  dot* 
of  publication. 
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ACCUMULATORS 


FROM     THE 


oJtd  insiUatitui 


Large  Stationary  Cell 


TO    THE 


Small   Ignition    Cell 


ELECTRiaL 
STORAGE  CO 
LfMITEDV 


CUFTON  JUNCTION.  Nr.  MAISCHESTER 


London  Office: 
39,   VICTORIA   STREET,    S.W.I. 

WA     cb*?'^**"  ^^P''*  ^"'^  Showrooms: 
220,    SHAFTESBURY    AVENUE,    W.C.  2. 


STANDARD  CLEAR  CLOTH  VARNISH 


We  prepared  our  book  of  Insulat- 
ing Specialities,  not  simply  to 
catalogue  Standard  insulating 
materials,  but  to  act  as  a  guide 
to  those  into  whc^se  business  insula- 
tion enters.  When  difficulties 
arise,  this  book  will  help  tc  solve 
them.      Write    to-day    for    a    copy. 

INSULA.  TTIVG  1 

Varnishes  t>  Co^poundsl 

Siandaicl  insulating  specialities  are  rc-ularlv 

used  l.y  the  Icailiny  electrical   maniifacturin<^ 

finns,   liyhiMig  and  power  stations,  railwavs*" 

tianiways,etc.  Definite proofofiheirpracticalutili'ty' 

Catalogue  and  Expert  advice  where  necessary  from 

PINCHIN,   JOHNSON  &   CO.,   LTD 

GENERAL  BUILDINGS.   ALDWYCH.   LONDON.    W.C  i' 
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JOSEPH  SANKEY&SONS.LTD. 


ALBERT  ST.  WORKS 
BILSTON.  STAFFS. 

Telegrams:  "  SAN  KEY,  BILSTON."  Code:   LIEBER'S.  Telephone:   115  BILSTON. 

Manufacturers  of  SHEETS  and  STAMPINGS  of  all  descriptions  for      Registered  Trade  Marks 
Dynamos,  Motors,  Transformers,  &c.,  and  for  Electrical  Work  generally.  \/$y^.„ 

"STALLOY." 

"LOHYS   EXTRA." 

"  LOHYS." 

"LOLLOSS." 

"INSULINE." 


STALLOY 

Telephone 

Receiver 

Diaphragms. 


MAHERst     or 


STALLOY 

(RAXENX) 

LOW  HYSTERESIS.  LOW  EDDIES.  HIGH  RESISTANCE. 


Representative  =  ROBERT   JENKINS,  i68,   Regent  Street,   LONDON,   W.  i. 

Telegrams:  "Permeable,  PHor.'E,  London."        Telephone  :  Regent  5S08. 


THE  NIFE  LAMP 


MADE     OF     STEEL 
THROUGHOUT. 


CONTAINS     NEITHER 
LEAD    NOR    ACID. 


LASTS    A     LIFETIME. 


20    HOURS' 
BRILLIANT     LIGHT 
ON    ONE     CHARGE. 


This  lamp  contains  one  of  the  wonderful  NIFE  accumulators  that  have  proved  so  successful  for  Miners'  Lamps,  and  for  use 
in  factory,  garage  or  home,  it  is  the  very  best  obtainable.  It  is  the  o-  !y  lamp  in  the  world  that  will  not  deteriorate  while 
standing   idle   through    the   summer — the    NIFE   cell   lasts   for    ever.       Theie   is    no   loss   of   current   when  the  lamp   is   out   of    use- 

DELIVERIES    FROM     STOCK. 

BATTERIES    LIMITED,    REDDITCH. 


GUARANTEED  BRITISH   MAKE. 


AMPERES 


VOLTS 


SUPPORT   HOME   INDUSTRIES. 


COMBINED 


AMMETERS  &  VOLTMETERS 


MOVING    IRON    and    MOVING    COIL. 


SEND    US     YOUR    EyQUlRFES. 


WHITE  ELECTRICAL  INSTRUMENT  CO..  Ltd. 

2.  4  &  6.  GLOUCESTER  STREET, 
CLERKEN\A/ELL.        E.C. 


T<-ltphonp:  «JJO  CITY, 


Telegrams:  VOLTOGRAPH   LONDON 
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'"  MICANIte  £  INSULATORS"" 

|f|l^^'  EMPIRE  WORKS.  "  »V^ 

WALTHAMSTOW.       LONDON.  E.  17. 

Ill  lUM  ■  Raw  Mica,  in  original  cases  as  imported.  Mica  Spittings,  Mica  Washers,  Mica  Segments  cut  and  gauged. 
Canadian  Amber  Mica  for  Tramway  Motors.     Clear  Mica  for  Magneto    Condenser.-,  Stoves.     Ground   \  ica,  etc. 

IfllCANITC   S The  standard  built-up   MICA    INSULATION.     Moulding  Micanite,  Commutator  Micarite.  Flex  ble 

Micanite,    Micanite    Paper,    Micanite    Cloth,    Micanite    Silk,    Mitanite    Tape,    Heat-Resisting    Micanite   Plate, 
Micafolium,  Micanite  Tubes,  and  Micanite  Commutator  Rings,  in  all  shapes  and  sizes. 

rAAULIIl  I  A  Manufactured  Product  of  Paper  and  Synthetic  Resin.  The  Ideal  High-Tension  Insulatiun  for  oil- 
immersion,  Transformer  Cylinders,  Sheets,  Tubes,  Bobbins.  Condenser  type  insulators.  Terminals,  etc.,  for 
Higli-Tension  operation. 

EMPIRE    ^IIED   INSULATING   MATERIALS   (Yellow  or  Black)  !-High  Grade  oiied   insuiaung  cioth 

1'    per.  Linen,  Canvas,  Silk  and  Tapes  (straight  cut  or  bias). 

LEATHEROIP,      PRESSPAHN,      VULCANISED      HARD      FIBRE 

SHEETS.    RED     ROPE     PAPER,    SHELLAC    VARNISH, 

ADHESIVE     RUBBER     TAPE. 

Telegrams  :-"MYTlLITE,    PHONE,    LONDON."  Telephones  :-\^ALlHAMSTO\V    738,    739   and   c-ll 


TO  Our  Many  Customers  and 
Friends  throughout  the  Elec- 
trical Industry,  We  extend  our 
thanks  for  their  valued  and  generoCis 
patronage  during  the  year  1920. 
At  the  same  time  we  wish  them 
all  a  Very  Merry  Christmas  and 
a  New  Year  of  Health  and  Happi- 
ness   and    Prosperity. 


J.  H.  TUCKER  &  CO.,  L^d 


SWITCHES.     ACCESSORIES.      IRONCLAD  GEAR.     SWITCHGEAR.  i 

King's   Road,  Tyseley, 

BIRMINGHAM. 
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THE  VAUGHAN  PATENT  ELECTRIC  BLOCK  CRANE 

SINGLE  GIRDER  TYPE. 


The  Admiralty 
The  India  Office 
The  Ministry  of  Munitions 
Messrs.  Allen,  W.  H.,  Son  &  Co..  Ltd 
,,      Brown,  John  .iitCo.,  Ltd. 
,,      Chesterfield  Tube  Co., Ltd.  Chesterfield 
Chloride  Electric  Storage 

Co.,  Ltd.   -        -      Clifton  Junction 
„      Diamond  Coal  Cutter  Co., 

Ltd.  ...        -        Wakefield 
etc.,  etc. 


A   FEW  USERS. 

Missrs.  Electromotors,  Ltd.        -    Manchester 
Green,  E.,  &  Son,  Ltd.  -      Wakefield 
„      The  Irish  Paper  Mills  Co.,  Ltd. 

Dublin 
Massey,  B.  &  S.,  Ltd.     -    Manchester 
„      Metropolitan-Vickers  Electrical  Co., 

Ltd.,  Manchester 
„     Thornycroft,  John  I.,  &  Co.,  Ltd, 

Southampton 
,,      Vickers,  Ltd.  -         -  Sheffield 

etc.,  etc. 


STANDARD  SIZES,    i  ton,  1  ton,  U  tons,  2  tons,  3  tons,  and  4^  tons. 

A  very  useful  Crane  for  workshops,  stores,  etc.,  where  loading  and  unloading  is  required  to 

be  carried  out  with  speed  combined  with  safety.     It  saves  time  and  money  and  soon  pays 

for  itself.       A  girl  can  work  it.     Please  ask  for  our  descriptive  Booklet  No.  7. 


The  VAUGHAN  CRANE  Co.,  Ltd. 


OPENSHAW,  N. 
MANCHESTER. 


(Formerly  VAUGHAN   &  SON.  LTD.) 


Also  Makers  of  Electric  and  Hand  Travelling  Cranes,  Overhead  Runways,  Hand  Pulley  Blocks,  etc. 

Telegrams:     "VAUNTING,  MANCHESTER."  elephones :     256  OPENSHAW,  5113    CENTRAL. 


Can  we  Af Ford  Not  io  Insial  -them? 


The  capital  expenditure  involved  in  replacing  an  ineffici- 
ent set  of  accumulators  with  a  new  »et  of  Tudor  Cells  is 
naturally  a  serious  matter,  but  it  must  be  remembered 
that  to  continue  as  you  fare  will  mean  continual  loss 
due  to  reduced  efficiency. 
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THE  TUDOR  ACCUMULATOR  CPU^ 
2  NorFolK  St.  Strand  W.C.2 

WORKS -DUKINFIELD  Tiear  MANCHESTER 
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AIR    FILTRATION 

WITHOUT     Loose    Moisture. 

EXPANDED  METAL  is  the  best  medium 
for  air  filtration.  It  gives  the  maximum  effect 
with  the  minimum  resistance. 

REVOLVING  DISCS  are  self-cleansing ; 
they  avoid  the  use  of  pumps  and  sprays  and 
produce  a  perfectly  even  distribution  of  water 
and    air  over  the    whole   surface. 


Midlands    Office  : 

C.    PEGLER 

Worcester    Chambers 

14,  New  Street 

Birmingham. 

JelepJwne:    "J 447  Central 

London  Cf  District 
Office : 

LIONEL 

DEKTEREFF 

1  4,Hanov  erSqu  are,  W.  1 
Telephone:  421  May  fair 


Agents  for   Scotland     c- 
In  laud 

EDMISTON 
BROWN  &  Co,  Ltd. 

219,  St.  Vincent  STREET' 

Glasgow- 

Telephone:     llSg-gO 

Centra!. 

S.     Jl'a/es    District 
Office  : 

J.  G.  ELLIS  &  Co. 

Western     Mail 

Chambers 

Cardiff. 

Telephone :    2Sg2   Cardiff 

l yne    &     Tets 
District  Office  : 

J.E.FAVELL&Co. 

2.  North  Street 
Saville    Rovx 

N  EWC  ASTL  E-ON  -  T  Y  N  E- 

Telephone ;    368S   Centra! 


CLEWORTH,  WHEAL  &   CO.,  LTD,, 

Grange  Works,  Castleton,  Lancs. 

Telephone  :     995  ROCHDALE 

are  the  sole  Patentees  and  Manufacturers 

of  this  apparatus. 
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SANDYCROFT       LTD. 


WORKS 


Sandycroft 
Chester. 


LONDON 
OFFICE  : 

4,  Broad  St. 
Place, 

E.C.  2. 


SINGLE    SPEED    CASCADE    WINDING     ENGINE 

The  Originators  and  Manufacturers  of  the 

CASCADE    MOTOR. 

SINGLE  SPEED.     Speed  and  torque  control  superior  to  that  of  the  Slip  Ring  machine,  but  no  Slip  Rings.     Will  mn 
perfectly  steadily  at  2  per  cent,  of  full  speed  against  full  load  torque. 

TWO  SPEED.     Provide  an  eflScient   means   of  driving    Compressors,   Fans,   Pumps,   etc.,    when   reduced  output  is 
required.     Reduce  acceleration  losses  in  winding  engines  and  haulages. 

MULTI^PEED.     The  most  efficient  variable  speed  A.C.  drive. 

SYNCHRONOUS.     Will  start  against   2  to  2*5  times  full  load  torque,  and  can  be  synchronised  by  unskilled  labour 
or  by  automatic  control. 


FOOL        PROOF. 


THESE  ARE  THE  LAMPS  YOU  WILL 

EVENTUALLY  SELL. 


SCEANDO 


HALF-WATT"    TYPE 


DRAWN   WIRE 


LAMPS 


WRITE  for  PRICES  and  DISCOUNTS. 


Manufactured  by 

CROWTHER  &  OSBORN,  LTD., 

7,  BLACKFRIARS    STREET, 

SALFORD,  MANCHESTER. 


LAMP  WORKS:    BOLLINGTON,   MACCLESFIELD. 
GLASSWORKS:  SALFORD  and  BREDBURY. 

Telep-ams:  "CRANDOS."  Telephone:  7207  CITY. 
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COSTS 


Brin{(iii8  them 
together 

Have  you  ever  considered  the  relation  between  light  and 
produdlion  ?  Do  you  realize  that  a  saving  of  3  minutes 
a  day  of  your  workmen's  time  would  (in  wages 
alone)  pay  the  whole  operating  co^  of  your  lighting 
in^allation,  and  that  in  the  average  fadlory  it  is  often 
possible,  by  improving  the  artificial  lighting,  to  save  ten 
or  twenty  times  as  much  as  this  ?  Think  what  a  6'^o  or 
12%  increase  in  effedlive  working  time,  without  any 
corresponding  increase  in  wages,  would  mean  to  the 
amount  and  per  cent.  coSl  of 


your  output.  The  high 
efficiency,  brilliancy  and 
extraordinary  physical 
^rength  of  Mazda  lamps  are 
essential  to  any  lighting 
scheme  which  shall  ensure 
larger  output  and  lower  co^s 

Our    Itluniinatino     (^,naineers    will 
gladly    and    freely    adcise   you    in 
ihis  matter 


l-i^3 


The   BRITISH    THOMSON-HOUSTON   CO.  LTD 

Mazda     House,     77,      Upper    Thames      Mreet.     Londoa.      E.C.4 
Works:  Rugby  Branches  in  ail  large  Towns 
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SUBSTATION    CONVERTING    PLANT 

INSTALL 

MERCURY     ARC     RECTIFIERS. 


EFFICIENCY 
HIGH. 


SMALL    DIMEN- 
SIONS AND 
LIGHT  WEIGHT. 

NO 
FOUNDATIONS.' 

4- 

ANY    PRESSURE 

UP  TO 
1500  VOLTS  D.C. 


300  K.W.,  600  Volt  Mercury  Arc  Rectifier  Equipment  Operating  in   parallel 
with  Motor  Generators  on  Traction   Load. 


SIMPLE    AND 
RELIABLE 

NO  RUNNING 
PARTS. 

NOISELESS. 

4- 

OVER  130 
LARGE     PLANTS 

WORKING 
OR    ON    ORDER. 


FOJ?   PARTICULARS  APPLY    TO 


POWER-RECTIFIERS    LIMITED, 

9,  OLD  QUEEN   ST.,  WESTMINSTER,   S.W.  1. 


iiiiii»miniiiuuuuuuu>iutJui)iii»iji]uui)iM]iMiiiiiiiii[iiiiii][jiiiiMiiiiiiiiumM)umi!wwwi 


Mflaim 
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p.  &  G. 

ESTABLISHED   1889 


E.  p.  S. 

ESTABLISHED   1882 


AMALGAMATED 


AND   NOW 
MANUFACTURING     THE 

BEST  ACCUMULATOR 

ON    THK   MARKET. 


PRITCHETT  &  GOLD 


AND 


ELECTRICAL  POWER  STORAGE  Co.,  Ltd., 

50.    CFO£VE^CR  GARDENS.    VICTORIA,    LONDON,    S.W.I. 


Tclcplione  : 
\'iClorin.    3()()7  (4  linen 


T  cIcRrftms  : 
StoroRf.  Sowe«t,  London. 
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TERMINAL 
BOX  E3 


The  efficiency  of  the  Henley 
Patent  Lead  Cone  Gland  is 
due  to  the  peculiar  property  of 
lead  ie.:    two    freshly   scraped 
surfaces   will  adhere  .together. 
This  principle   has     been    ap- 
plied   tc    the    Henley    Patent 
Lead  Cone   Gland. 
The  Lead  Cone  when  placed  in 
position  round  the  sheathing  of 
the    ^nble    ?dV«eres    firmly   and 
makes  a"  perfect    mechanical 

S'^P-  •      f         A 

The   cast  iron   grip    is   forced 

upward  on  to  the  lead  cone 
bv  means  of  the  studs  and 
nuts  until  the  Cone  firmly 
grips,  the  lead  sheathing. 
No  ordinary  strain  can  break 
-.uch  a  joint  and  it  is  impossible 
for  the  cable  to  pull  through. 
•THE  GREATERTHE  PULL- 
THE  TIGHTER  THE  GRIP." 


r\vrite  for  List  I  I  101. 

W     T.    HENLEY'S 

TELEGRAPH 

Works  Co  Ld. 

BLOMFIELD  ST. 

LONDON. 

E.C.2. 


,v^-^.,,«««^w-««««««^ 
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Does  not  need  constant  attention 


The  Austin  Automatic  House  I/ighting  and 
Power  Set  is  simpler  and  cheaper  than  a  hand 
controlled  plant  of  the  same  power  ;  in  addition, 
it  is  self- starting,  self- regulating,  and  self- 
stopping. 

It  particularly  meets  the  needs  of  householders 
in  districts  where  pubUc  electric  supplies  are  not 
available. 

A  large  storage  battery  is  used  with  the  plant, 
In  the  event  of  fuel  running  out,  the  battery 
will  *'  carry  on." 

The  reputation  of  the  Austin  Motor  Co. is  such 
that  you  can  rely  imphcitly  on  the  high  standard 
of  workmanship  maintained  throughout. 


THE  AUSTIN  MOTOR  CO.,  Ltd., 

NORTHFIELD,    BIRMINGHAM. 


For  Agency  terms 
and  full  particulars 
apply  to  Electrical 
Dept, 


j^^^j^^^j^^^j^^^jC^^^j^^^j^^^j^^^j^^^j^^^j^^^j^^^j^^^j^^^j^^ 


BowNUTs  orEyebolts 


FOR 


EVERY    MACHINE   YOU    MAKE 


r^£S£  S/^££rS  MIL 

//vr£R£ST  rou 

SEND     FOR    THEM 


w^HUGHESJOHNSON  •  STAMPINGSL™ 
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GOODWILL 

You  may  inflate  its  value— you  may  boast  of  its 
omission  altogether — you  may  speak  of  it  as  an 
"asset"  and  believe  it  such,  or  you  may  criticise 
its  presence  strongly  and  adversely 

on    the    Balance    Sheet,    BUT 

from  the  larger  aspect,  in  its  relation  to  business  and 
other  interchanges  between  man  and  man,  com- 
munity and  community,  Nation  and  Nation,  >  ou  can 
neither  inflate  its  value  nor  omit  it — it  IS^  an  asset  of 
untold  worth,  and  your  only  cause  for  justifiable 
criticism  would  be  if  it  were  left  out  of  the  accounts 
at  any  time,  but  especially  at  this  Season  of  the  Year. 
THEREFORE  TO  ALL  OUR  BUSINESS 
FRIENDS  IN  EVERY  QUARTER  OF  THE 
GLOBE  WE  SEND  THE  OLD,  OLD   WISH 

A    MERRY    XMAS 

and  A  PROSPEROUS   NEW  YEAR 


Johnson  &  Phillips,  Ltd. 

Cahle^MakfiTS  &  Electrical    Engineers  since     75. 

Charlton,  London,  S.E.7. 

City  Office  :  I  2.  Union  Court,  Old  Broad  St..  E.C.2. 
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QUALITY 

FIRST 


POWER  CABLES 


OF    EVERY   DESCRIPTION 

FOR 

EVERY        PURPO  S  E 

Wtsftm  £keTmC0mp4fJtf.LmTed. 

\A/orks  :      NORTH     \A/OOL\A/ICH,    LONDON,    E.  16. 


m 


SIS 


s 


MfSri£LLJ'£j 

NEWEST    TYPES 

OSC  I  LLATO  RS 

S\A/IVEL   AND    TRUNNION^ 
DESK     and     BRACKET^ 

12   &  16   D.C.  &  A.C. 

WITH      ADJUSTABLE      RANGE       OF       OSCILLATION  '^f 

AND      STATIONARY       POSITION 


WE   MAKE   ALL   Klt^DS  OF  ELECTRIC^  FANS^ 
FOR   ANY    VOLTAGE   OR   PERIODICITY 

ERCOLE     MARELLI     &    Co.,     Ltd. 

Fan  House.  19-20.  Garlick  Hill 

Queen  Victoria  Street 

LONDON.  E.G.  4. 

Tel^koHf  ;  Central  734.  TrUfframt ;  Aurrtia,  Cannon,  London 
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S^ilcH  on  Edis^vHti 


Anyone  can  'economise,'  but  it  takes  a  wise  man  to 
economise  without  -acrificing"  efficiency. 

Economy  in  all  overhead  charges  is  a  first  essential  of 
to-day.  Economy  in  lighting-  is  particularly  urgent  during 
the  winter  season.  But  if  '  economy  '  means  badly  lighted 
offices  and  workshops,  then  economy  is  just  aiiother  name 
for  waste — waste  of  time — waste  of  power — waste  of  energy. 

The  secret  of  true  economy  in  lighting  is  found  in  the 
Royal  Edisw^an  Lamp. 

The  Royal  Ediswan  Lamp  will  give  you  a  better  light 
and  yet  reduce  your  lighting  bill. 

ROYAL 


DiSWAN 

GAS  F  I  LL.  E  D 
ELECTRIC  LAMPS 

THE  EDISON  SWAN  ELECTRIC  CO.,  LTD. 

PONDERS     END.     MI15DLESEX. 

Telegrams    and    Cables:    ■■  Ediswan.    En.'.j'.d."    Code:       ■  Western   Union." 
"  A.B.C.  "  (5th  Edition).    Telephone  :  520  Enfield  (6  Li.nesi. 
London  Showrocms : 
123-135.  Qneen  Victoria  St..  E.C.  4.  anJ  71.  Victoria  St..  S.W.  I. 
Branches :    Aberdeen.  Brighton.  Bristol.  Belfast.   Birmingham.  Cardiff.   Cork, 
Dublin.  Dundee.  Glasgow.  Hull.  Leeds,  Leicester.   Li%-erpool.   Manchester, 
Middlesbrough,       Newcastle-upon-Tyne,       Nottingham.       Sout'r..\~.v::n. 
Sheffield,    Swansea. 

AUSTRALIA :    Melbourne.    Sydney,    Brisbane,    Etc. 
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DO    YOU 

SEE 

THAT 

MARK? 


IT  REPRESENTS  ALL  THAT  IS 
CORRECT  AND  DESIRABLE  IN 
IRONCLAD  SWITCH  &  FUSE  GEAR. 
QUALITY,  STRENGTH,  SIMPLICITY 
AND    LOWEST    POSSIBLE    PRICES. 

I  r  IS  A  TRADE  MARK  TO 

reMEMber 

The  famOQs  GLASGOW  SWITCH  can  b:  delivered   from   Stock 

MIDLAND    ELECTRIC    MFG.    CO,    LTD., 
BARFORD  STREET,  BIRMINGHAM. 


do;  YOU 

'  THAT 
MARK^ 


LONDON— Hogan&  Wardrop,  j.Gresham 
IJidgs..  Basinshall  St.,  E.G. 

Manchester— T.  a.  Nunwick,  314, 

Corn  Exchange  Bldgs. 


NEWCASTLE-ON-TYNE.— 

K.    K.  Suiheriand,  Milburn  House. 
GLASGOW— W.    Brown   &  Co.,  20o-3a, 
St.  Vincent  Street. 


DUBLIN  —  Ingram    &    Myers,    200,  7Gt. 

Hrunswick  Street. 
BRISTOL— Simpson  Baker  &  Co..    4,   St. 

Augustine's  Place,  Tramways  Ceutre. 


And  all  Electrical  Wholesalers, 


mamwE 


m 


S.  SMITH  &  SONS'  CHRONOGRAPHS 


at  the 

NAIIONAL  PHYSICAL  LABORATORY. 


Newest  Type  of  Chronograph  Watch 
EVERY  CHANCE  OF  ERROR  ELIMINATED. 


Holders  of  FIVE   Royal  Warrants  and  Watch  and  Chronometer  Makers  to  the  Admiralty. 

It  type  of  Chronogrraph  Watch.    4^.  LATEST       SUCCESS! 

THE  ^^1^ 

CHRONOMNIA" 

or  Reckonall.  ^ ^  -,«..«. 

August,  1919    92i  marks. 


Recordi  In  Hoort, 
Miuatet,  Secondi  and 
ont-flfth  lecondt. 


In  Sterllnc  Sllvrr  Catci 
Olhtr  Chronocrapht  • 


£15     IS     0 

0    upward 


On?  cf  many  Testimonials  : 

41 1.  Lafayette  Ave  , 

Biooklyn,  NY. 

USA, 

Nov.  I3th.  1919. 

S  Smith  ^  Son,  Ltd., 
London, 
England. 

Dear  Sirs, 

More  than  twenty  years  ago,  or  en 
August  29th,  1899.  1  bought  of  you  a 
Silver  Watch,  No   84-46. 

Permit  me  to  pay  a  tribute  to  the 
^  nry  excellent  time-keeping  qualities  of 
tiiis  watch  which,  although  in  almost 
constant  use  during  all  these  years,  con- 
tinues to  be  equally  as  good  now  as  the 
day  1  bought  it. 

May  I  ask  that  you  forward  me  your 
illustrated  Price  List  of  Gents'  Watches 
from  which  1  can  select  a  watch  of 
equally  fine  make  but  with  a  case  of  18 
carat  gold. 

Very  truly  yours, 

R.  B    DINZEY 


With  Railway 
Speed  Recording 
Dial  10/-  extra. 
With  Ransf  nf 
figures  f 0 
countine  pnljb- 
fions  forMedical 
Profession  ZO/- 
".       extra. 


Perfection  of  Start  — 
Stopping  and  Flyback 
action. 


£10  10 


Drear  RolledJCold 
4ct.  uold  Case      .. 


£21       0 
131    10 


Ploaso  writ*  for   our   Supplomentary  Catalogue   of   Chronosruphs   ^--oni   £2  2  O.    K!nd!v    mention   "The    El'.ctriciati. 

ONLY  Address  ti*-      TRAFALGAR     SO.,   W.O.  E.t.  ISSl 
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HE  economical  and  satisfactory  erection  of  masts  and  towers 
for  large  wireless  stations  should  be  entrusted  only  to  those 
whose  experience  has  been  entirely  successful. 

Wooden  structures  have  many  advantages  over  steel,  giving 

as  they  do  a  greater  effective  antenna   height    and  absorbing  less 
power  in  eddy  current  losses. 

They  permit  the  installation  of  a  smaller  generating  plant,  uith 
consequent  reduction  in  capital  outlay  and  annual  charges,  or, 
alternatively,  the  employment  of  smaller  masts  to  communicate 
over  a  given  distance. 

They  are  economical  to  erect,  as  suitable  material  is  usually 
available  near  the  site,  with  consequent  reduction  in  transport 
charges. 

When  properly  erected,  they  have  the  greatest  stabiUt}*.  A 
large  number  of  "  Elwell  "  wood  towers  from  300  to  714  ft.  in  height 
have  been  erected,  and  not  one  has  failed. 

The  illustration  shows  the  type  of  structure  installed  at  Honolulu, 
Rome,  Portsmouth,  &c. 

Mr.  C.  F.  Elwell  has  a  unique  and  en- 
tirely successful  experience  in  mast  construc- 
tion, which  will  be  placed  at  your  disposal  on 
receipt  of  information  as  to  your  requirements. 

Estimates  submitted  for  wood  or  steel 
towers  or  complete  Elwell  Poulsen  Arc  Wire- 
less Stations  in  aiw  part  of  the  world. 

Equipments  are  held  in  stock  for  com- 
mercial ranges  up  to  3  000  miles  and  efficient 
operation  is  guaranteed. 

C .  F.  ELWELL. 


ouse 

T'elepJion^.   R.effent:   1 0  0  7 
7e/eyrams£/raJroeny.  Wes(cent  Lonc/ari 
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CABULT  WIACX  8  PLEX 


WE  guarantee  that 
the  Insulated 
Cables  we  manufac- 
ture, namely,  "Saturn  " 
Brand,  are  equal  in 
every  respect  to  "Asso- 
ciation "  makes.  Better 
Cables  aad  Wires  than 
"  Saturn  "  it  is  impos- 
sible to  procure.  Yet 
the  prices  we  can  quote 
show  a  distinct  advan- 
cage  to  the  buyer. 
Particularly  does  this 
apply  to  large  sizes. 


Ask  us  for  an  estimate 
and  samples. 


ffW-5inllk©0.?» 

L.YDBa*OOK      CLOa 


B.K.B.  ELECTRIC  MOTORS,  LTD. 


B.K.B.  Direct  Current   Motors. 

Featherweisrht  Type  with  Ball   Bearings, 

1/100  h.p.  up  to  1/8  [h.p. 

Open-Protected   Type,    1/16  h.p.  up  to  2  h.p. 


IMMEDIATE    DELIVERIES 
from  STOCK,  1/4, 1/2,  3/4  h.p. 


QVICK  DELIVbRIES  OTHER  SIZES. 


iiii'iiiiiiiiiiiiiiiiiiiiiiiiii 


iiQ 


•Phone:  5630/31  London  Wall.  FINSBURY     COURT, 

Telegrams :  FINSBURY     PAVEMENT, 

Beakaybee.  London.  LONDON,    E.C.2. 

Managing  Agents:   BERKELEY  &  YOUNG,  Lid. 


"  Holdtite"  Tape  in  Tidy  Tins 

You  can  cret  2  ounce  to  6  ounce  coils  of  "  Holdtite"  Black  Adhesive 
Tape  I",  "I"  or  l"  boxsd  in  neat  tins.  The  tin  stops  waste  because 
you  are  able  to  keep  the  last  few  inches  of  "  Holdtile  "  as  clean  as  the 
first — and  the  size  is  just  right  for  the  tool-bag. 

"  Holdtite  '*  Tape  is  made  from  high  grade 
cotton  sheeting  free  from  all  defects  ;  the 
rubber  compound  is  thoroughly  impreg- 
nated into  the  sheeting.  Contains  n(^  free 
sulphur,  at,d  will  not  corrode  copper  wire. 
"  Holdtite"  does  not  soil  ilu-  hands.  The 
price  Is  right. 


HOLDTITE"    IN    TINS. 

United  States  Rubber  Co.,  Ld. 

47-48,  P'arringdon  St.,  London,  E.G.  4. 

Lixr.RrooL:        Birmingham:         CiLA.SGOw  : 
41-55.  Wa]ipine;.  \  6,  Temple  Row.     4S-30,  Cadogan  St. 
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Hia  MAJESTY  KINO  QEOROE  V. 
ro  H.M.  KINO  EDWARD  VII. 
TOH.M     QUEEN  VICTORIA. 


EFFICIENT. 


SAFE. 


RELIABLE. 


•  Y      APPOl N  TM  ENT. 


WAYGOOD  OTIS  LIFTS 


Offices:     54-5,    FETTER    LANE,    E.G.  4. 

Telephone:   HOLBORN  2001.       Telegrams:     WAYGOOD.  FLEET.  LONDON 

62-3,    LIONEL    STREET,    BIRMINGHAM. 

Telephone:  Cen.  40  BIRMINGHAM.    Telegrams:  WAYGOOD,  BIRMINGHAM. 
Works:    FALMOUTH     RO.,     LONDON,    S.E.I. 


We   have   Large  Stocks   of 

IRONCLAD  SWITCHGEAR 
LC.  DISTRIBUTION  BOARDS 
CONDUIT  &  CONDUIT  FITTINGS 
CABLES  AND  FLEXIBLES 
LIGHTING         ACCESSORIES 


'Phone : 
City  8363. 


MJLLWU 

^TDiCITr  »o,   EVERVTMIN 

HTTHIMC  f..  EIECTKICIT 

ELECTRICAL  COMPANY  I 


Teief  ram« : 

MILTRICITY, 

FLEET, 

LONDON, 


17.  WHITEFRIARS  ST..  LONDON.  E.G.  4. 


ii 


"FORMITE 

Made    by    the   following    British    Patents 
under    licence  from  THE  BAKELITE  Co. 


1921.  1922.   21588ofl9C8.  26814  cf  1911 
6293.  6294  of  1912.  7284  of  1915. 


Write  for  Samples  and  Leaflets  to — 

THEDAMARD  LACQUER  CO.,  LTD., 

BIRMINGHAM 
or  Selling  Agents  for  British  Isles 

PINCHIN,  JOHNSON  &  CO.,  LTD.. 
Minerva  House,  BEVIS    MARKS,  LONDON,   E.G. 


POINTS  : 


I. — Wound  for  all  standard 
voltages  and  speeds. 

2. — Two  oil  rings  per  bear- 
ing. 

3. — Easily  convertible  from 
open-bracket  type  to 
semi  or  totally  enclosed. 

4. — Terminals  either  open 
or  screwed  for  conduit. 

5. — Robust  construction. 

6. — Sparkless  commutation. 


EFFICIENCY. 

The  guaranteed  efficiency  of  the 
M.S.  BULL  MOTOR  is  86% 
Full  Load. 

OUTPUT. 

The  guaranteed  output  of  the  M  S. 
BULL  MOTOR  is  4  h.p.  at  1  350 
R.P.M.,   continuously  rated. 

DELIVERY. 

The  guaranteed  delivery  of  the 
M.S.  BULL  MOTOR  is  21  days 
for  all  standard  speeds. 

A.G.E.   ELECTRIC    MOTORS,    Ltd., 

BULL   MOTOR    WORKS. 

'tf^Z-    STOWMARKET,   Suffolk,    ^''^r''; 

Stowmarket.  Stowmarket. 

BRANCH  OF  AGRICULTURAL  &  GENERAL  ENGINEERS,  LTD. 

ASSOC  :at:.\'G: 

AVELINC  &  PORTER.  LTD..  BXRFORD  &  PERKINS.  LTD..  E.  H.  BENTALL  &  CO..  LTD. 
BLACKSTONE  &  CO..  LTD..  PETER  BROTHERHOOD.  LTD..  CHARLES  BURRELL  4  SONS 
LTD..  BURRELLS  HIRING  CO..  LTD..  CLARKES  CRANK  &  FORGE  CO..  LTD.,  DAVEY. 
PAXMAN  &  CO.,  LTD.,  RICHARD  GARRETT  &  SONS.  LTD..  JANES  &  rREDK. 
HOWARD,  LTD.,  L.  R.  KNAPP  &  CO.,  LTD..  E.  R.  &  F.  TURNER,  LTD.,  A.  C.  E 
ELECTRIC    MOTORS.    LTD. 


We  are  specialists  in  High  Efficiency  and  Lijht  Weight  Dynamos  and  Motors. 
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THE 


MACINTOSH 


I 


GABLE 


CO., 
Ltd. 


ELECTRIC      CABLE      MAKERS, 
ENGINEERS    &    CONTRACTORS. 


DERBY : 

LIVERPOOL  : 

LONDON: 

Ashbourne  Road  Mills.                       Rice  Lane, 

Walton.                   22/3, 

Jewin  Street,  E.G.  1. 

Vulcanised  India  Rubber 

and                  Paper  Insulated, 

Lead  Covered                          Contracting  and  Box 

Bitumen  Cables,  &c. 

and  Armoured 

Cables,  &c. 

Departments. 

"  Macintosh,  Derby." 
Derby  1200. 

"Conductor, 
Waltc 

Liverpool." 
►  n  73. 

"Lark  Barb." 
City  1603. 

BRANCH    OFFICES: 

LONDON : 

MIDLAND: 

W.  of  ENGLAND  : 

MANCHESTER  : 

Amberley  House, 

75,  Empress  Rd., 

Colston  Yard, 

Cambridge  Street, 

Norfolk  St., 

DERBY. 

Colston  Street, 

MANCHESTER. 

STRAND. 

BRISTOL. 

"  Gillesando,  London." 
Gerrard  26«1  &  47iO. 

"  Conductor,  Bristol." 
Bristol  312. 

"  Macintosh,  Manchester.'* 
Central  7l47. 

NEWCASTLE: 

YORKSHIRE  : 

SCOTLAND : 

IRELAND: 

26,  Mosley  St., 

66,  Albion  Street, 

47.  Waterloo  St., 

5,  South  Anne  St., 

NEWCASTLE. 

LEEDS. 

GLASGOW. 

DUBLIN. 

"  Macablc." 
Central  .^812. 

• 
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HYDRAULIC       MACHINERY 

FOR    THE    ELECTRICAL    TRADES. 

MICA,    INSULATING     AND    ARMATURE    PRESSES. 


ALSO 

CARBON     EXTRUDING 
PRESSES 


PUMPS, 
ACCUMULATORS, 
INTENSIFIERS, 
and  VALVES,  Etc 


SEND  YOUR  ENQUIRIES. 


LLUS7FA7BD    CATALOGUE     AND 
QUOTATION    SENT    ON    REQUEST 


Small  Hot  Plate  Press  for 
Insulating  Materials. 


Heavy  Hot   Plate   Press,   for  Mica  Sheets,    BaLelite,   and 
similar   Materials. 


H0LLIN6S  &   GUEST.   LTD.  thimble  mill  lane.  BIRMINGHAM 


_ 


^s 


tg^-WuA:^ 
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HYDRAUUC  Variable  Stroke  PUMPS 

and  Rotary  MOTORS 


PORTABLE  QUAYSIDE  JIB  CRANE  WITH  y  .       .  r  r,  I 

LiFTiNo,  SLEWING  AND  TRAVELLING  Irdnsmission  ot  Power  DV 

MOTIONS    OPERATED  BY  PATENT    /-)-/    Drcx^Ci  ,r.a.    ,  ,r,   Fr^ 
HYDRAULIC  TRANSMISSION  SYSTEM.^/'    r^f^SSUPe    Up  CO 

2.500  LBS.  PER  SQ.  INCH 

HYDRAULIC  GEARS  LIP 

Con trdc tors  Id  HM  ADMIRALTY 3 nd  WAR  OFFICE 

BEAVOR  LANE. HAMMERSMITH. 
LONDON.  W.  6. 


M 


'telephone:  '^e/eqrams. 

HAMMERSMITH  'HYCEARlTm,  PHONE* 

1933  &  1934  LONDON 

"DinectOPS". 
o.  CLUCK.STEIN    .     CW.BOOTH    -    C  W.  OATLCY. 
HKMACTACCART  W  G  RIDDELL     Q.BX. 


^ 
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PITMAN'S 
TECHNICAL  BOOKS 


New,  Revised,  and  Enlarged   Editiov. 

TELEGRAPHY. 

By  T.  E.  Herbert.  A.M.I.E.E.,  A  detailed  exposition  of 
the  Telegraph  System  of  the  British  Post  Office.  Recommen- 
ded by  the  Examiners  for  the  Gty  and  Guilds  Institute  Ex- 
amination. Enlarged  by  100  pages.  040  illustrations. 
18/-  net. 

POWER  WIRING  DIAGRAMS. 

By  A.  T.  Dover,  M.T.E.E.,  A.Amer.I.E.E.  A  Handbook  of 
Connection  Diagrams  of  Control  and  Protective  Systems  for 
Industrial  C.C.  and  A.C.  Machines  and  Apparatus.  Pocket 
size,  with  254  illustrations,  7/6  net. 

POLYPHASE  CURRENTS. 

By  A.  Still,  A.M.I.C.E.,  M.I.E.E.  A  practical  treatise  on 
poljrphase  vforking  for  electrical  engineers  dealing  with  the 
subject  in  such  a  manner  as  will  be  of  service  to  engineers  and 
students  who  have  not  sufficient  mathematical  knowledge 
for  the  study  of  more  advanced  treatises.  With  101  illustra- 
tions.    7/6>  net. 

New  Edition  Revised  and[EnIargt(l. 

MODERN    ILLUMINANTS    AND    ILLUMINATING 
ENGINEERING. 

By  Leon  Gaster  and  J.  S.  Dow.  The  most  modem  prac- 
tice is  described  in  this  new  edition  which  deals  impartialh'^ 
with  all  systems  of  lighting.     213  illustrations,  25/-  net. 

PRACTICAL    ELECTRICAL    LIGHT    FITTING. 

By  F.  C.  AIlsop.  A  treatise  on  the  wiring  and  fitting  up  of 
buildings  deriving  current  from  Central  station  mains  and 
the  laying  down  of  private  installations.  Sixth  Edition  242 
illustrations  6/-  net. 

DIRECT-CURRENT   ELECTRICAL  ENGINEERING. 

By  J.  R.  Bark,  A. M.I.E.E.  Treats  specially  of  main  prin- 
ciples showing  how  they  arc  applied.  The  instruments  and 
apparatus  described  indicate  the  best  modern  practice.  294 
illustations  15/-  net. 

ALTERNATING  CURRENT  WORK. 

By  W.  Perken  Maycock,  M.I.E.E.  An  introductory  book 
for  engineers  and  students.     With  260  illustrations.    7/6  net. 


THE  ELEMENTS  OF  ELE'.TRO  TECHNICS. 

By  A.  P.  Young,  O.B.E.,  M.J  E.K.  Explains  in  simple 
language  the  fundamental  principles  of  the  electrical  industry. 
With  178  illustrations.     7/6  net. 

ELECTRIC  LIGHTING  IN  THE  HOME. 

By  Leon  Caster.  Explains  in  sim])le  language  the  essen- 
tials of  good  lighting.     6d.  net. 


WHITTAKER'S     ELECTRICAL    FNGINEERS' 
POCKET  BOOK. 

Originated  by  KENELM  EDGECUMBE,  M.I.E.E.  New 
Edition,  ite-written  by  Specialists,  and  Edited  by  R.  E. 
NEALE,  B.Sc.  Hons.  Useful  and  valuable  information  on 
Every  Branch  of  Electrical  Engineering  is  contained  in  this 
book.     Pocket  size,  U70  pp.  wiUi  323  illustrations,  10/6  net. 

Wnlefora  Copy  of  PITMAN'S  TECHNICAL  BOOK- 
SHELF contaiiting  parlicidars  oj  New     Books,   post  Jrce 
ftoiii 

SIR  ISAAC  PITMAN  &  SONS.  Ltd. 

PARKER   ST.,   KINGSWAY.   LONDON,  WC.2. 


PALMER,  RILEY&Co.,Ltl 

Electrical  Supplies 

CONFERENCE      LAMPS 

LARGE   &   COMPREHENSIVE  STOCKS 

IMMEDIATE    DELIVERY 

EXPORT  TRADE  SPECIALLY  SERVED 


OFFICES,  SHOWROOMS  &  STORES:— 

ACCRINGTON,    Lanes. 

Phcnes:    2745    Accrington.        Telegrams:  "  Export,  Accrington. 
179  Shipley  (Yorks). 


INSTRUMENT 
TRANSFORMERS. 


LA  METALLURGIOUE  ELECTRIOUE 

(formerly  Vedovelli  Priestley  &  Co.) 

5,  CHANCERY  LANE, 
LONDON,      \A/.C.  2. 

Agents:  WILLIAMS     &     PELL. 


URNOCl 


W'c    Manufaclure   Earthing    Grips    for   light   and    heavy  duties. 
Send  us  your  enquiries.      Large  quantities  always  in  stock. 

G.   TURNOCK,   ""^y^^JAT" 

41.    HIGH   ST.,   ASTON,   BIRMINGHAM 
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IT  SNAPS! 

WHEN    IT    MAKES. 
WHEN  IT  BREAKS. 


A 


tO/tS    AJYIP. 

CRABTREE  SWITCHES  (QUICK 
MAKE  AND  BREAK)  IN  BOTH 
FLAT    AND    SUNK    TYPES. 


jACRABmEE6c°L^^ 


MANUFACTURERS 
OF  QUICK  MAKE 
AND  QUICK  BR^AK 
TUMBLER  SWITCHES 
riu-m-:  blS.WcdsaU 


HEAD  OFFICES 

;  AND  WORKS. 

^.^RtlSHALL  STREET 
M' :  WAlISALL.  ENGLAND 

Ttimi^anv:  ""Qiiaiitxj  WaLsalL  " 


NOW 
READY. 


Price  25s.  net. 
By  Post  26s. 


ELECTRIC   SWITCH  & 
CONTROLLING   GEAR. 

By  C.  C.  GARRARD,  Ph.D.,  M.I.E.E.,  etc. 

Second  Edition,  Revised  and  Enlarged. 
670   pages,    540  illustrations. 

Thoroughly  revised,  the  Second  Edition  of  this  work,  which 
classifies  Electric  Switch  and  Controlh'ng  Gear,  incorporates 
recent  data  regarding  High  Tension  Gear,  Lightning  Arres- 
ters,    and    a    new    section    dealing    with     Contactor    Gear.  > 

Complete  with  10  valuable  Appendices,  the  volume  is 
descriptive  of    the    latest  and    best    in    Design  and   Practice. 

BENN    BROTHERS,    Ltd.,    "The    Electrician'     Offices,    8,    Bouverie    Street,    EC  4. 
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Willson  Service  for  Electricians. 


■'i 

k& 

'^^^^^^^^^^S^ 

w^m 

L,,,..,aAMHBU^  ^i 

J ^™ 

««.-«-«.— ----,-i:i?v'-:^^ 

•w 

i^ 

rii 

'■           /l//^-^"'^-^'  ^'^'  ^'  '•     ^""^  WijM  "  A'cnal."    A/aae  with  beds  up  to  14  /.  ng,          \ 
\         -LVI      aamitiivg  ut>  to  \o    t!'  be-iveen  cenlrei.     Price  frovi  £2^g,  acco' ding 
:          to  length  of  bed.       Write  for  booklet,  <SrV.,  giving  full  descripiion  of  complete 
'■          range  of  IVihoii  Lathes. 

Telephone:  46  Halifax. 
Telegrams:  "Lathe,  Halifax." 


HSnaon 

(Smith.  Barker  &  Willson.  Ltd.) 
LATH  E  S  P  EC  I  A  L I  ST  S 
South        Ovenden,        Halifax. 


A.B.C.  Code,  5th  &  6th  Edition. 
Western  Union,  5  Letter  Edition- 
Marconi  International. 


•T^HE  Willson  Gap  Bed 
^  Lathe  has  long  proved  its 
usefulness  to  the  Eleclrical 
Trade.  Repeat  orders  testify 
the  opinion  of  leading  eleclrical 
manufacturers.  Use  has  proved 
to  these  people  that  for  turning 
and  finishing  commutators,  a/c 
slip-rings,  Willson  accuracy  is 
unsurpassed. 

For  machining  driving  pullies  Willson 
Lathes  hold  record  t  mes,  from  rough 
castings  to  finished  job. 

J.  J.  M 


THE  BRITISH  ELECTRIC  PLANT  CO..  LTD., 

WORKS  :      ALLOA,     N.B. 

OFFICES  :      66,  CARRICK  STREET,  GLASGOW. 

Phone:   CEIMTRAL,  5724.     Telegrams  :"  BEPCO." 


0 


rr^r. 


'ft  I  'A, 


T-lx.„U„„-         f  Central  12600  London. 

LCentral6484    Birminghamt 


HAROLD   J.  C.    FORRESTER.    C.P.A., 

CHARTERED      PATENT      AGENT 
AND    CONSULTING     ENGINEER. 

Jessel  Chambers.  Central  House 

83.  89.  90.  Chan:ery  Lane,  75,  New  Street 

London,  W.C  Birminghan), 


LORIVAL 

The  superior  All-British  Insulating  Material 

MOUl^DINCS 

ROD 

SMEET 

Can    be  supplied  in    various   colours    without 
increase  in  price. 

UNRIVALLED    for    EASE    of    MACHINING. 


Write  or  Call:  LORIVAL  MFG.  CO.,  LTD., 
6,  LLOYD'S  AVENUE,  E.C3. 


W    P    T    OMPSON. 

res    NM.M.ch.E..  F.I.C.P.A 

G   C 

Vl.M  -^ 

DYMOND. 

vE..  F.LC.P.A. 

w. 

P.  THOMPSON 

& 

CO., 

1  2, 

CHURCH    STREET,    LIVERPOOL.               1 

Chartered  Patent 

Ag^ents. 

H    F 

M.Sc.  Hon. 

.  POTTS.                                         J 

Chem.,F.LC.P.A. 

V.   ARMSTRONG. 

M.Tl,.  F.I.C.P.A. 
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ELECTRIC    FIRES 


Christmas    Greetings 

We  guess  perhaps  you  ve  never  heard 
About  the  Christmas   "  Jingobird  "  ? 
It  means  good  luck  without  an  end, 
When  sent  like  this  from  friend  to  friend. 


BELLING  &GOm  Actual  Makers.  EDMONTON.  LONDON,  N.I  8. 


ALFRED  HERBERT  LTD.  COVENTRT. 


COMPLETE    MACHINE    SHOP    EQUIPMENT 

!Vlachine  Tools  of  our  own  Manufacture — Specialized  Line  of  Turret 
Lathes— Milling  Machines —Hig^li  Speed   Drills 
Imported  Machines  of  leading  American    makes. 

Rquipment  of  our  own  Manufacture — Coventry  Pumps  and  Fittings  — 
Coventry  Adjustable  Reamers — Coventry  Concentric  Chucks — Coventry 
Collapsing  laps — Coventry  Automatic  Threading  Tools. 
Small  Tool  Equipment  of  every  kind  for  prompt  delivery. 
Second-hand  Machine  Tools — large  Stocks  immediately  available. 
Coventry  Self  opening  Dieheads  and  Dies  — 30,000  Standard  Die  Sets 
carried  in  stock —  Special  Department  for  quick  supply  of  Special  Dies. 
New  Quick  Change  Drill    Chucks  for    prompt    supply    in    two    sizes. 
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The  PRESSURE  Testing  of   E.H.T.   Cables 
with  CONTINUOUS  CURRENT. 


"DELON"  APPARATUS 

(PATENT) 

PORTABLE   TYPE: 

up  to  150,000  volts. 

LABORATORY   TYPE  : 

up  to  350,000  volts. 


Every  Mains  Engineer 
in  charge  of  E.  H.  T. 
Cables  should  be  familiar 
with     this     apparatus. 


I 


The   ELECTRICAL   ENGINEERING 
and    EQUIPMENT   CO.,   LTD. 

Bank    Buildings,    109-111,    New    Oxford    Street,    London.    W.C  1. 

Telegrams  :  THERMOTYPE.  WESTCENT,  LONDON.        Telephone  :   CERRARD  133  &  7058. 

Provincial  Representatives  : 
A.  WALKINGTON.  6,  Melton  Grove,  West  Bridgford.  NOTTINGHAM. 
D.  M.  HALl.  North  Green  Hill  Cottage.  PAISLEY. 
THAIN  &  THOMSON    Commercial  Buildings,  7,  Side,  NEWCASTLE-ONTYNE. 


«VULMOS!L 

Genuine  Vulcanized  Fibre. 

MOSSES  &  MITCHELL.  '"  Vo^oSS.^E'i^r" 


SKATOSKALO  BOILER  SGALIN6  TOOLS 

SOLE    MAKER 

FRANK    GILMAN, 

9,    Westfield    Road,    BIRMINGHAM, 

Set  Advertiument  next  wetk  on  page  in. 


HIGH    GRADE 
BRITISH     MADE 

Domestic 
Telephones. 

Alio  INTERCOMMUNICATIVE  and 
S'-LECTIVE. 

IMMEDIATE    DELIVERY. 

Contractors    and    Dealers     interested 
should  communicate  to 

G.  H.  SMITH. 

M  anuf  acturer's    Representative. 

1 2,  Mortimer  St.,  London,w.i 


/ 


FROM    STOCK 

ACETONE 

BUTYL  ALCOHOL 
BUTYL   ACETATE 


/ 


Buyers  of  the  above  Specialit  e 
sliould  placo  their  enquiries  wiin 

FREDK.      CRANE      CHEMICAL      CO., 

BORDESLEV      GREEN. 
London  :    F.   LETT  &  CO  ,  25, 


[MICAL      CO.,      LTD.,        ■ 

BIRMINGHAM.      I  ■ 
Great   Sutton  Street,  E.G.      I  | 


Teleerams:   LATHE   LIVERPOOL. 


A.  HARRISON  Ld., 

WOOD  TURNING   MILLS,    BOOTLE.   LIVERPOOL. 

ELECTRICAL  REELS 
&  BOBBINS 


OF    ALL   SIZES   AND    IN    ALL 
KINDS     OF     WOODS. 


•Phones:   175  &  1050  SOOTLE. 
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FULLER  WIRES  & 

CABLES 


RUBBER     &    BITUMEN 
INSULATED      CABLES 

Single   and    Double   Wire 
Armoured    &    Trailing    Cable  i. 


FULLER'S     UNITED     ELECTRIC     WORK8,     Limited, 

General  Sales  Offices  : 
IDDESLEIGH     HOUSE.     CAXTON     STREET,     WESTMINSTER,     LONDON,     SW.   1. 

Telegrams—Blocbat,  Vic.  London.  Telephone— Victoria  6863-4. 

Ni  Branches — 

Midland  Baildinc,  3.  New  St..  BIRMINGHAM.  200-208.  St.  Vincent  St.,  GLASGOW.   11,  Cambrian  Place,  SWANSEA. 

Works— WOODLAND  WORKS.   CHADWELL  HEATH,  E. 


ACCUMULATORS 

CARBONS 

DRY  &  INERT 

BATTERIES 

EBONITE 

CONDENSERS 

CARBON  BLACK 


WIRELESS  EXPERIMENTERS. 


Make  up  your  own  sets  and  save 
expense — it  is  more  instructive  and 
efficient. 


I  have  a  large  stocK  of  Service  Ap- 
paratus   at    extremely    low    prices. 

ink,  lii.  RECEIVERS  BROWNPHONES 

AMPLIFIERS  VALVES 

VARIABLE  CONDENSERS     ACCUMULATORS 
EARTH  MATS,  etc. 

C.W.  Spark  and  Telephone.  Range  800 — 
30,000  Metres.  Good  solid  instrument  giving 
splendid    results.     Price  £15. 

An  Amplifier  or  Telephone  can  be  attached.  It 
can  be  used  as  a  separate  Hetrodyner,  or,  if  cali- 
brated, as   a   Wavemeter. 

Special  Terms  to  the   Trade. 


Latest 

bingle 

Valve 

Wiieiess 

Ueceiver 


W.  R.  H.  TINGEY,  92,  Hatton  Garden,  E.G 


Phone— MUSEUM     7499. 


XXVlll. 


THE  ELECTRICIAN. 


December  24,  1920. 


MORISON'S 

EVAPORATORS    MAINTAIN 
HIGHEST   BOILER    EFFICIENCY 


IN 


POWER     STATIONS 


RICHARDSONS,  WEST6ARTH  &  CQ:  L^ 


HARTLEPOOL. 


MIDDLESBROUGH. 


SUNDERLAND. 


no^^n 


REG.  TRADE     MARK 


The  Durable  Anti- Corrosive 


The  long  life  of  "  Bitumastic "  Solution  would  alone  make  it  a 
iilghly  efficient  rust  preventive  ;  but  it  also  has  many  other  ^advantages 
over  ordinary  paints,  for  it  costs  much  less  per  cwt.,  covers  a^far  greater 
area,  and  dries  in  about  one-fifth  the   time.  "f^A 

Its  use  saves  much  expense  for  repairs  and' renewals  to  .structural 
steel  and  iron  work,  corrugated  iron  roofs,  etc. 

SoleJMahers— 
WaileS^DoVe  TBitUmaStic'  Ltd.,     NewcasHe-on-Tyne.  London/GUsgow.' 
_^  Liverpool.  Leeds,   Birmingh&mi    Manchester,   Cardiff,   etc. 


f^ 
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MISCELLANEOUS   ADVERTISEMENTS. 


.•N/X^'NA.w? 


CONTRACTS  OPEN.  LEGAi.  NOTICES,  PARTNERSHIP  AND  AGENCY  ADVT S.,  is.  lA.  per  li.e,  single  colmnn. 
APPOINTMENTS  VACANT  AND  WANTED.  SALES  BY  AUCTION.  PLANT  AND  MACHINERY  FOR  SALE  AMU 

WANTED,  PREMISES  FOR  SALE,  TO  LET  AND  WANTED,  &c.,  is.  per  line,  single  column. 
EDUCATIONAL  ANNOUNCEMENTS,  12s.  per  inch,  single  column. 
SITUATIONS  VACANT. — To  account,  is.  per  line.     Average  10  words  to  a  line. 
SITUATIONS  WANTED.— 9d.  per  line  (10  words),  minimum  2s.  3d.  (prepaid)  (4  insertions  for  price  of  3). 

Rep'ies  to  Advertisements  can  be  addressed  to  the  Offices  to  be  called  tor.  but  where  these  replies  are  to  be  sent  on  to  Advr.  tiae 

by  post  6d.  mus.  be  added  for  postage. 
CallorWpite-  ^^^   "ELECTRICIAN-    ADVERTISEMENT   DEPARTMENT. 
,.,    ,,„  PHONE  :  8,  Bouverie  Street.  Fleet  Street.  Undon,  E.C.4.  ..  senbrSneet  Undon." 

City  9653.     Extension  17. 


'^WVU'X/V'' 


TENDERS     INVITED. 

/COMMONWEALTH    OF    AUSTRALIA. 

Postmaster-General's  Department. 
TENDERS  are  invited  up  to  26/1/21  for  the  supply  and  delivery  to  the  Postmaster- 
General's  Department,  State  of  Queensland,  of 

TELEPHONE  APPARATUS  and  parts  as  per  Schedule  509. 
Tender  forms,  &c.,  may  be  obtained  at  the    Office  of  the    High    Commissioner  for 
Australia,  Room  406,  Australia  House,  Strand,  W.C.  2. 

GEO.  H.  WISE, 

Postmaster  General. 


COMPANY    NOTICES. 

HE  EASTERN   TELEGRAPH  COMPANY,   LIMITED 


T 


NOTICE  is  Hereby  Given  that  the  TRANSFER  BOOKS  of  the  ORDINARY  STOCK 
of  this  Company  will  be  CLOSED  from  the  7th  January,  1921, to  the  14th  January, 
1921,  both  days  inclusive. 

By  Order, 
Electra  House,  Finsbury  Pavement,  A.  R.  HARD  IE,  Secretary. 

London,  E.C.2,  2nd  December,  1920. 

THE    EASTERN     EXTENSION    AUSTRALASIA    AND 
CHINA  TELEGRAPH  COMPANY,   LIMITED. 
The  SHARE  REGISTER  of  this  Company  will  be  CLOSED  from  the  7th  to  the  14th 
January,  both  days  inclusive. 

By  Oroer, 
Electra  House,  Finsbury  Pavement,  F.  E    HESSE,  General  Manager. 

London,  E.G.  2,  December  16th,  1920. 


EDUCATIONAL     NOTICES. 


UNIVERSITY  ENGINEERING  COLLEGE 


UNIQUE   SUCCESS   of    the    "  U.E.C."    SYSTEM   of    Individualised 
Correspondence  Tuition  in  training  for  all 

ENGINEERING  EXAMINATIONS, 
including  those  leading  to — 

A.M.I.E.E..  A.M.Inst.CE..  A.M.I.Mech  E., 

and  the  degree    B.Sc.Engg.. 

and  for  Technical  Appointments,  during  the  past  Twelve  Years. 
(Approved  by  Ministry  of  Labour.) 

A  "  U.E.C."  Course  will  speedily  return  you  many  times  the  outlay  through 
the  ADVANCEMENT  SECURED  Professionally. 

Submit  your  requirements  in  confidence  to  : — 

Secretary's  Department  (Desk  M.), 

University  Engineering  College, 

Westgate-on-Sea,  Kent, 
asking  for  a  FREE  copy  of  the  New  "  U.E.C."  Prospectus  No.  8. 


T 


HE  POLYTECHNIC,  REGENT  STREET,  W.l. 


ELECTRICAL  ENGINEERING  DEPARTMENTS. 


H 


OME  OFFICE 


A  SPECIAL  COURSE  of  SIX  LECTURES  will  be  delivered  on  FRIDAY  EVENINGS 
at  7.45  p.m.,  by 

PHILIP  KEMP,  M.Sc.Tech.,  M.I.E.E.,  Head  of  Department, 
on 
ALTERNATING  CURRENT  WAVE  FORMS. 
Date  of  first  lecture,  JANU^^RY  14th,  1921. 


^LINSPEC- 

-.cn  of  ir.e 
Factor/ 


The    Home  Secretary  is  about  to  appoint  twoadd:*  ---    -    - 
TORS  of  FACTORIES  to  undertake  electrical  inspec- 
Senior  Electrical  Inspector  of  Factories,  in  factories  anc  :  >,    i  r»  -. 

Acts,  in  any  part  of  the  United  Kingdom.    They  will  be  re.,...  ^-    . . .ipuce.s 

the  Home  Secretary  may  from  time  to  time  direct.  .. .,.,,„„„,, 

The  scale  of  salary,  exclusive  of  War  Bonus,  will  be  £400  p«r  annum,  nsing  c/  aan^a 
increments  of  £20  to  £650  per  annum.  The  War  Bonus  at  present  payable  en  the  imnal 
salary  is  £326odd.  The  appointments  will  be  for  5  years  certain  (sub;ec:  to  a  years 
probation)  and  will  be  capable  of  renewal  at  the  expiration  cf  tr^t  penod. 

Candidates  should  be  between  25  and  40  years  of  age.  r>„„».-. 

Applications  should  be  addressed  not  later  than  January  22,  1921.  to  tneFKiTATE 
Secretary,  Home  Office,  Whitehall,  S.W.  1,  from  whom  forms  can  be  ob^ned.         m 

Responsible  experience  in  large  modem  extra  high  tens-.on  electnar/  supply  nncer- 
takings  will  carry  special  weight.  ,  .,  u      j  ...1  w..<v». 

Recommendations  or  testimonials  will  only  be  considered  ;f  based  on  F^^on^i™*^ 
I  edge  of  the  candidates  ;  and  candidates  are  advised  not  to  seek  polmca!  cr  sccia!  innnence, 
which  will  prejudice  rather  than  assist  their  candidature. 

Home  Office,  Whitehall,  S.W.  1 

December  17,  1920. 

pITY   OF  YORK 

ELECTRICITY  AND  TRAMWAYS  DEPARTMENT. 

ELECTRICAL  INSPECTOEt 
WANTED   ELECTRICAL   ENGINEER  to  undertake  the  installation  and  rnainten 
ance  of  motors  and  telephones.    Wage^£5  per  week  and  free  occupar.on  of  fia..  wito 

'  Full  particulars  as  to  conditions  of  service  and  duties  of  the  appointment  m^y  be 
obtained  on  application  to  the  Engineer  and  Manager.  Eleancity  OfSos.  t-t-^cro- 
street,  York. 


The  Course  will  deal  with  the  composition  of  periodic  waves,  various  causes  of  dis- 
tortion, harmonic  analysis,  measurement  of  wave  form,  and  effects  on  machinery  and 
apparatus. 

Fee  for  the  Course,  7s.  6d. 


TRANSFORMER  DRAUGHTSMAN  —  SENIOR  —  Re- 
quired with  first-class  transformer  experience.  Salary  £w.  5s-.  or  mc-e 
according  to  training  and  experience.— Apply  by  letter  only,  giving  tu..  particulars^ 
The  English  Electric  Company,  Ltd..  Central  Designs  Drawing  OfSce.  Transto.m«r 
Section.  Caxton  House,  Westminster,  S.  W.l. ■ 

JUNIOR     DRAUGHTSMAN     REQUIRED    by    firm    of 
Electrical    Engineers.     State  age.  experience   and   salary  required.— J.  L.  K., 

Electrician  Offices,  8,  Bouverie-street,  London,  E.C.  4^^ 


AGENTS     WANTED. 


AGENTS  and  TRAVELLERS  WANTED,  xo  Solicit 
Subscriptior.;  and  Orders  for  Benn  Brothers'  Publicarions  and  Scientific  and 
Technical  Books.  Liberal  commission  and  bon^^  .  Ex':eUent  opponumty  fw  smjMl 
men  to  make  useful  additions  to  their  income.— Wnte  for  particulars  to  Circtoaticn 
Manager,  Benn  Brothers,  Ltd..  8,  Bouvene-street.  London.  E.C.  -.. 


WANTED. 


WANTED  TO  Puniiase,    second-hand,   the   following   2- 
phase,  ALTERNATING  '^  JRRENT  MOTORS,  wound  :cr  2CS  vo'.ts.  com- 
plete with  Starters  and  suitable  for  running  off  the  County  of  London  supply  : — 
One  8  B.H.P. 
One  5  B.H.P. 

Tenders  giving  full  particulars  with  permission  to  view  should  be  addressed  to  Barrcw. 
Hepburn  &  Gale.  Ltd..  239.  Long-lane,  S.E.I.  ^ 


WANTED.— At  once,  all  sizes  of  NEW  D.C.C.   COPPER 
WIRES  from  11-19  S.W.G.  inclusive.    Also  24-42  S.W. G.  all  co^™»|l   Snwll 

quantities  or  complete  large  stocks  purchased  for  prompt  cash.— WESTERN    EN- 
GINEERING COMPANY^^wansea. 

WANTED  particulars  and  prices  for  the  supply  of  a  Second- 
hand STEAM  GENERATOR.  500  to  l.OOOkw..  480  to  550  volts  Dirort  Current, 
with  Condenser.  &c.— J.  L.  I..  Electrician  Offices,  8,'Bouverie-street.  London,  E.G.  4. 


APPOINTMENTS   VACANT 


ELECTRICAL  INSTRUMENTS.— WANTED  by  Metro- 
politan-Vickers  Electrical  Company,  Ltd..  Trafford  Park,  Manchester,  qualified 
men  for  calibrating  (a)  instruments,  and  (b)  meters,  in  the  works  test  room,  and  also  for 
(c)  checking  instruments  and  meters  after  installation.  Technically  trained  men  used  to 
polyphase  work  preferred. — Apply  in  first  instance  by  letter,  stating  age,  experiencejand 
salary  requ'red,  to  Employment  De.-'artment.  .f^!d^P"*'%^  ^ 


FOR    SALE. 


^OR  SALE. 


PARTICULARS  AND  VALUABLE  STATISTICS,  relating  toj'over  1,500  British 
Colonial  and  Foreign  Electricity  S  jpply  Undertakings  are  given  in  the  1920  Edition  of  the 
"  Electrician"  Tables.  Bound  in  limp  cloth,  pnce  10s.4net,ibyipost  10s.  9d.— Benn 
Brothers,  Ltd.,  8,  Bouverie-street,  London,fE.C.4.  »_»« 
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TMMED 

[ATE 

DE] 

LIVERY  F] 

ROM  STO 

MOTORS. 

CK. 

NEW  3-PHASE 

H.P. 

Revs. 

Volts. 

Periods. 

Type. 

1-0 

1500 

440     . 

....     50     ... 

. . .     Squirrel  Cage. 

3-0 

1500 

440     . 

....     50     ... 

Ditto 

5-0 

750 

440     . 

....     50     ... 

. . .     Slip  Ring. 

10-0 

750 

440     . 

....     50     ... 

Ditto 

20-0 

750 

440     . 

....     50     ... 

Ditto 

12-5 

1500 

400     . 

....     50     ... 

DitJo 

15-0 

1500 

400     . 

....     50     ... 

Ditto 

200 

1500 

400     . 

....     50     ... 

Ditto 

40-0 

1500 

400     . 

....     50     ... 

Ditto 

50 

1000 

400     . 

....     50     ... 

Ditto 

100 

1000 

400     . 

....     50     ... 

Ditto 

15-0 

1000 

500     . 

....     SO     ... 

Ditto 

65-0 

1000 

400     . 

....     50     ... 

Ditto 

200 

750 

400     . . 

....     50     ... 

Ditto 

500 

750 

400     . . 

....     50     ... 

Ditto 

Also  large  number  of  220/380  Volt  Motors. 

GUY  CHANTRILL  &  COMPANY,  35 

Finsbury  Square,  London,  E.C.  2. 

POR  S^ 

ILE. 

DRS  IN  STOC 

NEW  D.C.  MOT 

K. 

Several  sizes  of  each  size  res 

dy  for  immediate  delivery. 

Type. 

Pc 

wer. 

Volts. 

Speed. 

Type. 

Rl 

i 

250 

1,600 

.     Open  protected 

R2 

1 

250 

1,600 

R3 

2 

250 

1,600 

R3 

1 

250 

1,300 

R4 

2i 

250 

1,550 

R4 

2 

250 

1-200 

R5 

3 

250 

1,050 

R5 

3 

480 

!,050 

.     Enc.  ventilated 

R5 

4 

480 

1,400 

R6 

5 

480 

1.250 

R7 

5 

480 

900 

R7 

8 

480 

1,200 

R3 

10 

.  .*       220 

1,000 

.     Open  protected 

R9 

15 

480 

1,200 

.     Enc.  ventilated 

RIO 

20 

480 

1,000 

Prices  on  Application. 

PLATING  DYNAMOS. 

PI 

.       50 

amps 

6 

1,600 

.     Open  protet  ted 

Prices  on  Application. 

CUTTING  BROS., 

LTD.,  Park  W 

arks,  Stamford. 

Telegrams  : 

"  Cutt 

ng,  Stamford." 

Telephone  :  N 

0.  12,'    Stamford. 

XrOR  S 

ALE 

MISCELLANEOUS. 


YOUR  BOY  will  want  an  XMAS  PRESENT.  ''  The 
Design  of  Model  Aeroplanes,"  by  F.  J.  Camm,  will  keep  him  interested  for  months 
It  contains  a  Foreword  by  Mr.  F.  Handley  Page,  and  22  instructive  chapters,  simply 
written  and  fully  illustrated,  on  the  building  and  flying  of  model  aeroplanes.  Post  free 
8s.  3d.,  from  the  Book  Department,  The  Electrician,  8,  Bouverie-street,  London,  E.C.  4. 

REPETITION  WORK.— BowDEN  Wire,  Ltd.,  Victoria- 
road,  Willesden  Junction,  London,;N.W.  10,  have  a  section  of  the  Capstan  and 
Automatic  plant  available  for  repetition  precision  work,  castings  and  rod  up  to  1  inch. 
Accuracy  in  execution  and  satisfaction  in  deliveries  assured.  Automobile  and  electrical 
manufacturers  are  invited  to  forward  their  inquiries. 


tt 


CONTINUOUS  CURRENT  GENERATOR,  25  k.w.,  at  900  revs,  per  min,  together 
with — 

One  C.C.  8}  H.P.  MOTOR,  at  1,325  revs,  per  min. 
One  C.C.  7^  H.P.  MOTOR,  at  660  revs,  per  min. 
One  C.C.  9i  H.P.  MOTOR,  at  880  revs,  per  min. 
One  C.C.  10  H.P.  MOTOR,  at  1,120  revs,  per  min. 
One  C.C.  6.5  H.P.  MOTOR,  at  1,200  revs,  per  min. 
One  C.C.  li  H.P.  MOTOR,  at  800  revs,  per  min. 
One  C.C.  5i  H.P.  MOTOR,  at  700  revs,  per  min. 
One  C.C.  2  H.P.  MOTOR,  at  1,240  revs,  per  min. 
One  C.C.  3  H.P.  MOTOR,  at  500  revs,  per  min. 

All  machines  are  by  good  makers,  are  in  first-class  running  order,  complete  with  Starters 
and  wound  for  110  volts.— Apply  Barrow,  Hepburn  &  Gale,  Ltd.,  239,  Long-lane,  S.E.I 
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OR  SALE. 


OFFICES  without  a  copy  o1  the  "  Electrician"  Electrical  Trades'  Directory  for  1920 
are  without  the  only  publication  Ihat  contains  a  complete  Trades'  Directory  ct  the 
Electncal  Industry.  1,450  pages,  50,000  entries.  Price25s.net.  Postage  (Inland)  Is — 
OBNN  Brothers,  Ltd.,  8.  Bouverie-street.  London.  E.C.4. 

■pOR   SALE,  3  H.P.  440  volt  D.f.  New  MOTOR,  bv  Scott, 

J-       Belfast.- G.  Needham,  Ltd.,  Bloom-street,  Salford,  Manchester. 


■pOR  SALE.— Second-liard  MULTIPOLAR  DEPOSITING 

-*  CENERATCR,  ty  Thcmas  Parker,  Wolverhamptcn,   No.  (C«6    3  tCO  sttt" 

volts,  430  revs.     Complete  with  brush  gesr  and  new  set  of  Moigarite  brushes      Will 
accept  £300.— J   L.  H.,  Electrician  Offices,  8,  Bouverie-street,  Londcn,  E.C.4. 

I  OH     "^'^^l^J^S  0.8  in.  and  140  yard.s  0.5  in.  3-core  paper, 

A  v.-'     lead-covered  double-armoured  SERVED  CABLE.     77  yards  0  8  in    Ditto 
unarrrDU red.— Apply,  Kvncch,  Ltd.,  Witton,  Birmingham. 

-DATTERY    CHARGING   DYNAMOS,   Lucas    or    Rctax, 

"J  r^  'u"f°'*'  20-amrere  Aero  Dynamos,  with  auto  cut-out,  Juncticn  box.  Switch  box 
and  Dash  lamp,  Enclosed  ball  bearings  unused,  RAF..  £5.  ICs.— Di.  CN  &  Co  91 
yueen  Victoria-street,  E.C.  4. 


E 


VERYTHING  ELECTRICAL.- Cheap  ! 

elsewhere  try  Ascco  Limited.  The  Park,  Golders  Green, 


Before  buying 

N.W.3. 


NOTICE. 


ANTI-SULPHURIG"ENAME| 
Should  be  used  in  all  ACCUMULATOR  ROOMS  I 

iPLi  MAKini'  ^°^  Protection  from  Acid  Fumts.  ^^^ 

CDICCITUC  QOnC    1  I  ninnil     nn    l  rn  Mack's-rd..  Bermondsav  Hi 


nn    I  in  Mack's-rd.,  Bermondsey  I 
UU,  LIU.         LONDON.  S,E. 


MEWBURN,  ELLIS  AND  PRYOR, 

CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 
70,  Chancery  Lane,  London. 
Telegrams  :  "  Patent  London."  'Phone  :  243  Holbom. 


MEWBURN.  ELLIS  AND  PRYOR, 

CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 
3,  St.  Nicholas  Buildinss.  Newcastle-on-Tyne. 


BRUCE  PEEBLES  &  CO.  LTD 
Ensineer*.  EDINBURGH 


PEEBLES 


£lectrical  Madunery 


Special  Issues  of  the  Electrician 


2000th  issue,  Sept.  15,  1916. 

Forty  years   oj  pros^ezs  reprinted  in  hook  form 
5  /• ,  fhis  postage  5  /9 . 

First  Mining  Number 

Second  Mining  Nunaber    - 

First  Textile  Number 

First  Iron  and  Steel  Number    • 

First  Marine  Number 

First  Power  Station  Number    • 

Second  Power  Station  Number 

Second  Marine  Number 

Second  Iron  and  Steel  Number 

Third  Materials  Handling  Number 

Second  Textile  Number 

Manufacturers  Annual  Number,  April  30,  1920    2/6  each 

Fourth  Power  Station  Number  -  -  -        2/6  each 

Third  Marine  Number 1   -  each 

Copies  oj  the  above  can  be  supplied  on  appli- 
cation, and  orders  treated  strictly  in  rotation. 


"THE  ELECTRICIAN'  OFFICES,  8,  BOUVERIE  ST.,  LONDON,  E.C.  4. 


ifi  hook  form . 

Cloth  coevts 

10/-  each 

15/-  each) 

A  limited 

5/-  each 

numberonly 

5/-  earh)- 

available. 

5/-  each 

10/-  each 

. 

5/-  each 

. 

21/-  each 

.          -         - 

2/6  each 

. 

2,6   each 

. 

2/6  each 

_gLECTRICAL   POWER   ENGINEERS'    ASSOCIATION 

STALYBRIDCE,    HYDE 


AND 


N-CSSLEY    AND    DUKINFIELD    TRAMWAY' 
ELECTRICITY    BOARD.  "^amwat. 

t,^^^  ENGINEERS,  tefcte  sccfpting  any  position  on  the  Staff  of  the  ibove  Undm 
tjiking,  are  reccn  mended  to  ccn-municate  with  the  undersigned. 

102,  St.  Georee-1  S^qua,??'  ^-  ARTHUR  JONES, 

London,  S.^.l.  General  Secretary 


I  mSULATION  Q  BAD  S  \ 

^      holder-harridenlldT 

•■^\  Noble  House  i5-37     Noble  Sr. London  EC 
^U'    C^ta's  ort  request      P/ionc    395S  Ccntrdf. 
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BENN  BOOKS. 

Notes  on  Theory  &  Design 
of  Continuous  Current 
Machines. 

By   Prof.   S.   P.   SMITH. 

By   Post,  5/5 

Electric  Switch  & 
Controlling  Gear. 

SECOND     EDITION. 

By  Dr.  C.  C.  GARRARD. 

By   Post.  26/. 

Electric   Welding. 

By  H.  S.  MARQUAND. 

By   Post.   13/3 

Electrical   Handling    of 
Materials. 

Vol.   I.— ELECTRICAL   EQUIPMENT. 

By  H.  H.  BROUGHTON. 

By   Post.   26/. 

Design    of   Aeroplane 
Engines. 

By  J.  WALLACE. 

By   Post.  15,9 

Primary   Batteries . 

Their   Theory,    Construction    and    Use. 

By  W.  R.  COOPER. 

By   Post,   16/. 

Localisation  of  Faults  in 
Electric  Light  &  Power 
Mains. 

By  F.  C.  RAPHAEL. 

By   Post.   13/3 

Electric    Mains    and 
Distributing  Systems. 

By  J.  R.  DICK  and  F.  FERNIE. 

By   Post.   18/9 


Book    Department ; 

BENN  BROTHERS,  LTD.,  "Electrician"  Offices, 
8,   Bouverie   Street,  LONDON,   E.C.  4. 


Good  Workmen 
appreciate 
Good  Steel. 

The  keenest  judge  of  a  High- 
Speed  Steel  is  the  workman  who 
uses  it. 

He  knows  the  good  steels  from 
practical  experience. 

The  fact  that  '^SPEEDICUT" 
has  won  its  approval  is  a  good 
criterion  of  its  excellence. 

FIRTH'S 

"  SPEEDICUT  " 

HIGH   SPEED  STEEL 

will  take  heavier  cuts  at  greater 
speeds,  and  will  stand  up  for 
longer  periods  between  grindings. 

The  "  SPEEDICUT  "  reputation 
is  founded  on  three  generations 
of  experience. 


i 


Thos.  Firth  &  Sons,  Ltd. 
Sheffield. 


m 
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ELECTRICITY      METER     IvIANUFACTURF.R  S 
SOLAP  \^/'ORKS^BIRMINGHAM. 


Telephone  ;     Central  2161. 


Telegrams:     "Solar,  Birmingham.'' 


Uo  ndon  Office  and  Test  Room : 

Telephone:     London  Wall  3600  (Ext.  no). 


139,  QUEEN  VICTORIA  ST.,  E.C.4. 

Telegrams:     "  Solarique,  Cent,  London." 


initiii 


(A489 


^$ 


.il:iiH«-51!} 


G-' 


For     House     Lightin 

At  a  time  like  the  present,  when  the  cost  of  living  has  risen  so 
enormously,  anything  which  will  assist  in  lessening  household 
expenses    is    largely    sought     by     the     thrifty     householder. 

Hence  the  extraordinary  popularity  of 

ELASTA 

D  R,A^O</  N   \>yiR,E 

ELECTRIC  LAMPS 


(VACUUM  G.  GASFILLED  TY 
amongst  all  users  of  Electric  Light 


PE.S) 


LOW  CURRENT  CONSUMPTION.  UN- 
VARYING  RELIABILITY  and  EX- 
CEPTIONALLY  LONG  LIFE  are  ihe  qualities 
which  ha.  e  made  the  "ELASTA"  Lamp  famous 
throuRhoi.    the  world. 

POPE'S  ELECTRIC  LAMP^Co.,  Ltd. 

Principal  Sales  Departme 
EUsta  Houae,   5  Arthur  St.,    London,    W.C.2 

Telephone — Gerrard  6074  (2  lines). 
Telegrams — Duramentum,  Westcent,  London. 

Works:   Hythe  Rd.,    WillesJen.   N.W.lO 
Northern    Branch  :   21    Manesty's    Lane.    Liverpool. 


■■•"5js|j«;::::!i..... 


IMPORTATMT 
AN>JOUN  CfMEKT 


We     will     accept     your 
STOCK    ORDER 

for  the  season's 

requirements, 
delivering  any  re- 
quired quantities 
immediately,  and 
the  balance  as  and 
when    required. 


^^^^ 
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Large  Electrical  Plant 


The  illustration  shows  two  750  kw.  G.E.C.    Rotary  Converters  installed  in  the 
Power  House  of  a  large  Lincolnshire  Industrial  Undertaking. 

Another   machine   of  the   same  size  has  also  been    supplied    to  this  Company. 


The    General    Electric    Co.,     Ltd.,     manufacture    Large 
Electrical  Units  of  every  description,  including  : 

TURBO-ALTERNATORS.  SLOW-SPEED  ALTERNATORS. 
D.  C.  GENERATORS.  ROTARY  CONVERTERS. 

MOTOR    generating;   SETS: 

MOTORS  FOR  EVERY  CLASS  OF  INDUSTRIAL  DRIVE. 
CUBICLE  SWITCHBOARDS.     OIL  SWITCHES,  &c.,  &c. 


llliistraicd  Bulletins  on  applicaiion. 


THE  GENERAL  ELECTRIC  CO.,  LTD., 


Head  Office:  67,  QUEEN  VICTORIA  STREET,  LONDON,  E.C.  4. 

Engineering     Works 


ncct  TRUE  HARK. 


Wilton  Works,  Birmingham. 

Fraser  &  Chalmers  Engineering  Works,  Erith,  Kent. 

Branches  throughout  the   United  Kingdom  and  in  all  the  principal  markets  of  the  world. 


ijzrtAC'iutt. 
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TranspoitVCbrld 

&  MOTOR  FREIGHT  EXCHPKNGE 

TReloumaTof  tBeT^acf  Carryirur  Indiistty 


Weekly  4d.         Annual  Subscription  2 Is.  post  free. 

FIRST  ISSUE  JANUARY  5,   1921. 


q  Week  by  week  "TRANSPORT  WORLD"  will  treat  with  matters  of  vital 
importance  to  all  producing  businesses. 

|T[  TRANSPORT  WORLD'S  Motor  Freight  Exchange  solves  the  Transport  problem 
by  furnishmg  the  means  of  cheapening  transport,  eliminatmg  delays,  reducing 
packing  charges,  lightening  labour  of  multi-handling,  and  vastly  speeding-up 
delivery. 

^  Delivery  difficulties  are  no  less  important  than  those  of  production-  and  call 
for  urgent  attention.  Efficiency  here  means  better  relations  with  your  customers, 
prompter  payment,   greater  output. 

(TT  An  announcement  of  goods  coming  ready  for  delivery  will  be  seen  by  the  whole 
of  the  Motor  Carrying  Industry.  Carriers  who  by  handling  the  load  can  employ 
a  vehicle  which  would  otherwise  run  empty,  will  quote  you  at  once.  Such  an 
announcement  will  cost  only  Is,  6d.  per  consignment  however  large,  and  secure 
for  you  the  immense  advantages  of  Motor  Road  Transport. 

Send  for  Ful    Prospectus  now. 


BENN  BROTHERS  Ltd.,  Publishers,  8,  Bouverie  Street,  London,  E.G. 4. 
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SUBMARJNE 
CABLES 


SIEMENS 

BROTHERS    5'  C°E» 

REGISTERED     OFFICES 

CAXTON     HOUSE,  WESTMINSTER 

LONDON     S.VV.l 
T^iamsStemensyic, London"  Tphone:Victoria^^9CX&\,n^ 

GENERAL  OFFICES  J?  WORKS 

WOOLWICH. LONDON.  S.E.  1 8. 
T^mTn^Stemenr.hbo/it'/cA"  T^^honeidfy  6jOO 

INCANDESCENT   ELECTRIC  LAMP  VXTORKS 

DALSTON     LONDON    E  8 

CABLES   &  WIRES 

Aerial,  Undei5|;round.8''  Submarine 

fbrlel^grapliyffelephony.  S' Transmission 

of  Kovoer 

TELEGRAPHS  5^  TELEPHONES     i^ 

^Manual  SiAutDnutic 

COMPLETE   WIRELESS 
INSTALLATIONS 

SIGNALLING  APPARATUS 

for  Hailuu^^i",  Ships, ^ines.  Etc— 

OVERHEAD  LINE  MATERIAL 

of  ever3?  description 

PRIMARY  GALVANIC  CELLS 

Fluid  &Dry 

INCANDESCENT  ELECTRIC  L\viPS 


AUTOMATIC 
TELEPHONE 


.^. 


^  X 


Ef" 


i'<ie^(^ 


OVERHEAD 
EQUIPMEI^ 


MINING  TELEPHONE  6" 
SIGNALUNO  APPARATUS 


TELEGRAPH     APPARATUS 


PRt«T^Ry  CELL5 


xxxvi. 


THE  ELECTRICIAN. 


December  24,  1920. 


ERITH'S 

FEED  WATER  HEATER 

Used  in  Central  Stations,  &c., 
saving  10%  fuel   by  recovering 

LATENT   HEAT 

from  auxiliary  exhausts. 


Send  for  Catalogue  213  N. 


ERITH'S  ENGINEERING  CO.,  Ltd. 

83,     KINGSWAY.     W.C.  2,     LONDON. 


^   i^  <^ 


Non-sludging  H.T.  Transformer 
and  Switch  Oiis. 

REESOILS  LIJMITED 


"k^  % 


% 


^_^         RIB?  TBADt  MAAK. 


OILS 

1,  Eldon  Square,  NEWCASTLE-ON-TYNE. 

rolophones— 1919  and  1920  CENTRAL.  Telefrrr.ms— "  REES"  NEWCASTLE 

London  Office:    17.  VICTORIA  STREET.  WESTMINSTER. 

Telephone— VICTORIA  3057.  Telegrams—"  REESOLINE  PHONE  LONDON." 

Non-Sludging  Turbine  and 
Crankchamber  Oils. 


CV 
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Notes. 


Submarine  Cable  Progress. 

The  fact  that  the  Eastern  Telegraph  and  its  associated 
companies  were  able  to  report  at  the  annual  general  meetings 
last  week  record  receipts  for  the  year  1919  proves  that  the 
submarine  telegraph  service  has  not  yet  been  seriously  affected 
by  the  developments  which  have  occurred  in  wireless  telegraphy, 
and  probably  it  will  be  many  years  before  there  will  be  any 
serious  competition  between  the  two. systems.  In  speed,  secrecy, 
efficiency  and  reliability  the  older  method  of  transmitting 
news  and  intelligence  still  po.ssesses  advantages  over  its. 
more  modern  rival,  though  it  is  true  for  various  purposes  radio 
telegraph  services  are  employed  as  feeders  for  the  submarine 
telegraph  companies.  It  is  not  surprising  therefore  to  learn  that 
the  gross  receipts  of  the  parent  company,  the  ICastern  Telegraph 
Company,  were  £694,000  more  than  in  1918,  and  were  over 
£2,000,000  in  excess  of  the  year  1913.  Similarly,  the  Eastern 
Extension  Company's  gross  revenue  was  £376,000  over  1918 
and  the  increase,  compared  with  1913,  was  over  300  per  cent.  ; 
while  the  Western  Telegraph  Company  were  able  to  record  an 
increase  of  £719,000  in  gross  revenue  over  the  previous  year. 
In  each  case  there  was,  ^lotwithstanding  a  heavy  increase  in 
the  expenses,  a  larger  net  income,  and  dividends  of  10  per  cent, 
for  the  year  were  declared,  compared  with  8  per  cent,  in  1918, 
after  making  ample  provision  for  reserve,  depreciation  of 
capital  investments,  &c.  This  highly  satisfactory  state  of 
affairs  is  due  to  careful  management  and  prudent  methods  of 
finance  in  the  past,  and  judging  by  the  directors'  reports  and 
the  records  of  the  com])anies,  the  Eastern  group  were  never  so 
firmly  established  and  their  prospects  never  before  so  bright  as 
at  present. 

> 

New  Cables  and   Repairs. 

Though  the  work  of  repairing  and  renewing  old  cables  and 
laying  new  ones  was  held  up  by  the  war,  in  the  prosecu- 
tion of  which,  by  the  way,  the  companies  rendered  invaluable 
services,  each  of  them  has  been  seriously  at  work  during 
the  year  under  review  in  carrying  out  renewals  and  in  laying 
new  cables,  &c.  For  sonie  time  after  the  .\rmistice  there  were 
complaints  of  delay  in  the  handling  of  commercial  messages, 
especially  to  the  East.  This  delay,  which  was  due  to  the  heavv 
Government  traffic  having  priority  over  ordinary  messages, 


to  the  bad  state  of  repair  of  some  cables,  and  to  the  fact  that 
some  of  the  lines  of  the  Great  Northern  and  Indo-Europi.'an 
Telegraph  Companies  were  out  of  use,  has  now  been  greatly 
minimised,  if  not  eliminated.  The  Eastern  Company  has 
embarked  upon  a  heavy  programme  of  cable-laying  and 
renewals  ;  it  has  laid  a  new  cable  between  Porthcurnow  and 
Gibraltar  and  has  effected  a  partial  renewal  of  some  of  ?t.« 
main  line  cables  :  it  has  laid  additional  cables  from  Malta 
to  Alexandria  and  from  Aden  to  Bombay  at  a  cost  of  about 
£1,200,000.  Other  improvements  and  extensions  are  being 
carried  out  and  the  Eastern  Extension  Company  is  also  laying 
a  new  cable  of  large  carrying  capacity  between  Madras  and 
Singapore.  Among  other  steps  taken  to  improve  tlie  strvice 
is  the  equipment  of  a  new  cable-lanug  and  repairing  ship, 
the  ■■  Lady  Pender,"  which  was  brought  into  use  during  the 
year.  A  substantial  portion  of  the  heavy  cost  of  these  improve- 
ments and  new  cables  is  being  met  out  of  reserve,  and  it  is 
anticipated  that  when  the  whole  scheme  has  been  carried  out 
the  companies  will  be  ablo  to  give  even  a  better  ser\"ice  than 
in  pre-war  days  The  Western  Telegraph  Company  is  engaged 
on  a  somewhat  similar  task  of  expansion  and  development. 
A  length  of  about  1,000  miles  of  one  of  the  cables  between 
St.  Vincent,  Cape  Verde  Islands,  and  Pernambuco  has  been 
renewed;  additional  cables  are  to  be  laid  on  the  Brazilian 
coast  between  Pernambuco  and  Maranham,  Pernambuco  and 
Maceio,  Rio  de  Janeiro,  Victoria  and  Santos,  <.tc. 


Rival   Cable  Companies. 

The  new  cable  laid  by  the  Western  Company  from  North 
Brazil  to  the  Barbados  has  aroused  a  good  deal  of  jealousy  and 
rivalry  in  certain  circles  in  the  Uuited  States,  The  Western 
Union  Telegraph  Company  proposed  to  lay  a  cable  between 
Barbados  and  Florida,  which  would  join  up  with  the  Western 
Company's  line,  but  the  U.S.A.  Government  prevented  the 
Compaiiy  from  landing  it  on  the  American  coast,  because  it 
was  alleged  that  the  Western  Company  held  exclusive  rights 
from  the  Government  of  Brazil  for  submarine  cable  communica- 
tion. Though  the  Company  possesses  exclusive  rights  for 
certain  local  serNTces  it  is  difficult  to  see  how  it  can  be  main- 
tained that  it  has  a  monopoly  of  international  communication, 
for  another  American  Company  and  two  French  Companies 
own  international  cables  which  land  in  Brazil  and  we  suspect 
that  commercial  rivalry  may  have  more  to  do  with  the 
question  than  the  reason  given.     Anyhow,  the   cable  is   at 
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present  buoyed  at  a  point  outside  the  territorial  waters  of 
the  U.S.A.,  pending  the  completion  of  negotiations  between 
the  parties.  The  line  would  form  an  important  link  in  an 
alternative  route  connecting  South  America  with  Europe,  and 
as  it  would  assist  in  maintaining  a  regular  service  of  commercial 
and  trade  intelligence  it  is  to  be  hoped  that  a  way  out  of  the 
difficulty  will  be  found. 


International  Cables. 

The  dispute,  as  well  as  the  difficulty  over  the  allocation  of 
the  former  German  cables,  shows  what  importance  is  still 
attached  by  Governments  as  well  as  commercial  interests 
to  the  maintenance  of  submarine  cable  services.  We  recently 
referred  to  the  question  of  the  ex-German  cables  and  at  that 
time  we  were  under  the  impression  that  a  friendly  agreement 
would  be  made  between  the  interested  powers.  Apparently 
we  were  mistaken,  for  the  Communications  Conference,  which 
has  been  sitting  at  Washington  for  over  10  weeks,  has  now 
broken  up  without  result  and  the  present  handling  of  the 
cables  will  continue  until  March  15th  next,  when,  unless  an 
arrangement  has  meanwhile  been  made,  a  fresh  international 
conference  will  be  convened.  It  was  found  impossible  to 
reconcile  the  rival  claims  of  the  Government  of  the  U.S.A. 
on  the  one  hand  and  those  of  Japan  and  France  on  the  other. 
The  conference  was  marked  by  a  series  of  disputes  which  on 
many  occasions  reached  a  deadlock.  The  British  delegates 
endeavoured  to  act  as  mediators,  the  British  interest  in  the 
discussion  being  confined  to  the  Halifax-Penzance  cable,  which 
Great  Britain  was  willing  to  give  up  in  exchange  for  an  American 
cable  landing  in  Canada.  In  fact,  if  the  other  Powers  had  been 
willing  the  British  representatives  could  have  settled  their 
part  in  the  dispute  early  in  November  and  have  retired  from 
the  Conference,  but  the  cables  were  treated  as  one  subject. 
As  Japan  was  opposed  to  any  intervention  on  the  part  of  any 
other  power  in  Yap  Island,  no  solution  could  be  found. 


The  French  Attitude. 

The  French  also  adhered  to  their  original  attitude,  although 
the  Americans  were  willing  that  France  should  retain  her 
share  of  the  ex-German  New  York- Azores- Brest  cable  if  she  per- 
mitted its  extension  by  the  United  States  to  Central  and 
Northern  Europe,  with  a  proposed  landing  in  Denmark. 
France  did  not  object  to  this,  but  refused  the  Americans' 
demand  that  messages  intended  for  such  destinations,  which 
would  only  be  relayed  through  Brest,  should  be  handled  there 
by  American,  and  not  French,  operators.  The  Italians 
requested  the  extension  of  the  Azores  cable  to  some  place 
in  Italy,  possibly  Genoa.  But  in  view  of  the  complications 
and  lack  of  agreement  on  the  other  points  raised  by  other 
powers  no  agreement  was  reached  in  regard  to  the  Italian 
demands  and  the  Conference  broke  up  without  result.  The 
rivalry  displayed  througliout  the  proceedings  as  well  as  the 
activity  of  all  cable  companies  in  carrying  out  extensions  and 
renewals  proves  that  the  submarine  cable  is  still  very  much 
alive  as  a  means  of  international  communication. 


The  Pre  War  Electricity  Supply  Contracts. 

Electricity  supply  companies  will  read  with  p'oasure  the 
report  of  the  judgnuMit,  given  in  anotluT  colunui,  of  Mr.  Ji'sticE' 
Lawrence,  aiunilling  three  agreements  which  were  made  in 
1901,  1906  and  1911  respectively  by  the  North  Metropolitan 
Electric  Power  Supply  Company  for  the  supply  of  electricity 
in  bulk  to  the  Stoke  Newiiwrton  Borough  Council.  The 
agreements  were  entered  into  before  the  "  coal  clause  "  came 
into  general  use,  and  when  the  company  was  anxious  to 
increase  the  number  of  its  consunxers.  Naturally  the  com- 
l)any's  posif  ion  was  seriously  affected  by  the  war  ;  the  price  of 


coal  increased  from  17s.  6d.  in  1914  to  58s.  10|d.  per  ton  in 
1920,  and  wages  advanced  in  a  similar  ratio.  The  result  was 
that,  according  to  the  company's  estimate,  they  were  losing 
over  £2,600  a  year  by  suppljang  the  Council,  and,  as  they 
failed  to  come  to  a  friendly  arrangement  with  the  latter,  they 
applied  to  the  Court  under  the  Courts  (Emergency  Powers) 
Acts  of  1917  and  1919  for  relief.  After  a  carefiil  re\aew  of  the 
facts,  the  Judge  held  that  there  had  been  such  an  alteration 
of  trade  conditions  owing  to  the  war  that  it  would  be  a  serious 
hardship  upon  the  company  to  enforce  the  terms  of  the  agree- 
ments, and  the  case,  therefore,  came  within  the  ambit  of  the 
Acts. 

A   Power  to  be  Sparingly   Used. 

We  fully  appreciate  the  Judge's  reluctance  to  interfere 
with  contracts.  The  facts  were,  however,  somewhat  pecidiar, 
and  at  least  two  of  them  were  the  result  of  agreements  made 
in  the  early  days  of  power  supply,  when  Power  Companies 
were  developing  the  "  bulk  "  supply  demand.  At  the  time 
the  parties  did  not,  and  could  not,  have  contemplated  such  a 
radical  change  of  circumstances  as  that  brought  about  by  the 
war,  and  as  the  altered  industrial  conditions  were  proved  to 
have  been  the  cause  of  a  heavy  annual  loss  to  the  company, 
we  think  it  just  and  equitable  that  relief  should  have  been 
given  from  the  onerous  conditions  of  a  long-term  contract. 
We  agree  with  Mr.  Justice  LAWRE^XE  that  this  emergency 
power  is  one  which  should  be  sparingly  used,  and,  that  only 
under  the  stress  of  very  urgent  causes  should  the  Government 
interfere  in  any  agreement  made  by  two  parties  of  full  legal 
capacity.  However,  we  think  that  the  position  of  the  North 
Metropolitan  Company,  and  similarly  situated  companies, 
justifies  the  exercise  of  such  a  power.  In  future  the  situation 
will,  no  doubt,  be  clear  enough,  for  it  is  now  the  custom  to 
introduce  coal  and  wages  clauses  into  all  supply  agreements, 
and  thus  the  cost  of  electricity  wiU  go  up  or  down  automatically 
with  the  increase  or  decrease  of  the  works'  costs. 


Progress  in  Lamps  and  Lighting. 

The  opening  meeting  of  the  Illuminating  Engineering 
Society  each  session  is  customarily  devoted  to  reports  of 
progress  and  the  exhibition  of  novelties  in  connection  with 
lighting  and  photometry.  The  proceedings  on  December  14th 
were  no  exception  to  either  rule,  for  the  meeting  furnished 
good  indications  of  progress  and  provided  some  interesting 
exhibits.  A  feature  of  Mr.  Leon  Gaster's  opening  address 
was  the  account  of  work  done  during  the  vacation,  largely 
through  the  agency  of  joint  committees,  of  which  a  considerable 
number  have  now  been  formed.  At  the  same  time  it  is  evident 
that  the  international  relations  of  the  Society  are  being 
resumed,  one  item  of  news  being  that  the  section  of  industrial 
hygiene  operating  under  the  International  Labour  Office 
of  the  League  of  Nations  at  Geneva  is  devoting  attention  to 
industrial  lighting.  This  latter  subject  has  been  much  to  the 
fore  lately  and  seems  destined  ultimately  to  be  treated  on  an 
international  basis,  as  the  requirements  in  all  the  leading  coun- 
tries are  substantially  the  same.  The  report  presented  at 
the  meeting  by  the  Committee  on  Electric  Lamps  and  Lighting 
Appliances  takes  a  hopeful  view  of  the  present  position  in 
regard  to  the  manufacture  of  metal  filament  lamps  and  fittings. 
It  is  satisfactory  to  note,  for  example,  that  the  production  of 
gas-filled  lamps  has  increased  five  to  six  times  during  the 
past  year.  We  should,  however,  like  to  receive  some  fuller 
data  regarding  the  jierformance  of  such  lamps,  especially 
those  of  low  wattago ;  while  a  glance  at  many  of  the  shop 
windows  in  London  is  enough  to  show  the  need  for  the 
Illuminating  Engineering  Society  to  continue  its  efforts  to 
ed\icate  the  consumer  in  the  best  methods  of  nsivg  these 
amps. 
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The   Institution   Subscription. 

Mk.mbers  of  all  classes  of  the  Institution  of  Electrical  En- 
giiit'crs  must  prepare  to  pay  increased  subscriptions  from  the 
beginning  of  the  New  Year,  and  we  have  no  doubt  they  will 
cause  a  minimum  of  embarrassment  to  the  Council,  the  Hono- 
rary Treasurer  and  the  Administrative  Stafi  if  they  pay  up 
both  pleasantly  and  quickly  as  Mr.  Purse  has  announced  his 
intention  of  doing.  For  Mr.  Purse  is  now  a  reformed  char- 
acter. At  the  confirmatory  meeting  on  Friday  last  he  ex- 
plained that  he  had  really  only  opposed  the  resolutions  of  the 
Council  in  the  Pickwickian  sense,  and  that  now  having  done 
his  duty  by  his  followers  he  was  prepared  to  support  the 
Council  through  thick  and  thin.  Nevertheless,  the  opposition 
was  not  entirely  silent.  Mr.  Joseph,  whose  more  appro- 
priate name  should  surely  be  Jeremiah,  pointed  out  the  need 
for  retrenchment  in  view  of  falling  prices,  and  protested 
against  the  undemocratic  position  of  the  rich  life  member. 
The  meeting  heard  him  patiently,  which  was  the  most  that  he 
could  expect.  We  are  not  at  all  certain  that  the  most  inter- 
esting point  was  not  made  by  Mr.  A.  H.  Ai^len,  who  elicited 
the  information  that  the  cost  of  circulating  the  proxies  for  the 
first  meeting  was  £65,  and  for  the  second  £55.  He  wisely 
refrained  from  commenting  on  tliis  and  we  shall  do  the 
saiu(%  but  apostles  of  economy  might  please  note. 


The   Engineers*   Club. 

The  proposal  to  form  an  Engineers'  Club  in  London  is 
gradually  leaving  the  realms  of  the  abstract  for  those  of  the 
concrete.  From  the  correspondence  that  has  been  received 
both  by  ourselves  and  our  contemporaries  and  from  what  we 
have  gathered  in  conversation  in  many  engineering  circles, 
it  is  evident  that  there  is  no  objection  at  least  to  the  principle 
of  such  a  social  institution  being  inaugurated  at  the  earliest 
possible  moment.  We  have  already  said  that  we  are  in  hearty 
agreement  with  the  proposal,  which  we  shall  support  with 
every  means  in  our  power,  and  we  sincerely  wish  success  to 
the  new  venture.  But  in  order  that  that  success  may  be 
obtained  certain  pitfalls  must  be  avoided.  Membership 
must  not  be  confined  within  too  narrow  limits,  any  tendency 
to  '•  cliquishness  "  must  be  checked,  comfort  must  not  be  dis- 
placed by  inordinate  decoration  and  the  cold  welcome  of  the 
baronial  hall,  the  service  must  be  good  and  speedy,  the  sub- 
scription must  not  be  too  high^nor  too  low. 


A  Great  Opportunity. 

It  will  be  said  that  this  is  too  idealistic  to  be  possible.  But 
of  this  we  are  certain  :  no  Engineers'  Club  in  London  can  be 
either  a  financial  or  a  social  success  if  those  responsible  for  its 
management  are  going  to  follow  slavishly  all  the  moth-eaten 
and  wasteful  methods  which  are  traditional  in  so  many  of 
similar  institutions  in  the  metropolis.  This  is  not  a  good  time 
for  starting  clubs,  and  many  clubmen  are  earnestly  considering 
from  how  many  clubs  they  can  resign,  rather  than  how  many 
fresh  ones  they  can  join.  This  is  at  once  a  disadvantage  and 
an  opportunity  for  an  Engineers'  Club.  For  thoiigh  it  may 
make  obtaining  members  difficult  at  the  outset,  ii  the  com- 
mittee follows  the  policy  of  doing  their  best  to  please  members, 
and  the  members  do  their  best  to  coalesce  with  one  another, 
its  waiting  list  will  soon  assume  extraordinary  proportions. 
And  then  at  last  we  shall  be  able  to  find  a  comfortable  place 
to  have  dinner  after  an  Institution  meeting,  and  a  place,  also, 
where  the  hospitality  of  the  engineers  of  this  country  may  be 
extended  to  international  visitors. 


hear  the  same  old  .Hjjeakers.  Each  year  regret  is  expressed 
that  the  amount  subscribed  is  not  larger,  and  each  year  there 
is  the  same  resolution  to  do  better  next  time  ;  a  resolution 
which  unfortunately  is  never  fulfilled.  This  year  waa  no 
excejjtion.  The  President,  Mr.  E.  Manville,  M.P.,  drew 
some  distressing  comparisons  between  the  motor  trade,  where 
a  sum  of  £85,000  is  available  for  relieving  distress,  the  civil 
ergineering  profession  where  a  fund  of  £100,000  exists  for  the 
same  purpose,  and  the  electrical  industry  which  in  fifteen  years 
has  only  been  able  to  scrape  together  £37,000  for  relie\'ing 
those  who  through  no  fault  of  their  own  may  require  assis- 
tance. Matters  would  be  even  worse  than  they  are  were  it 
not  that  very  few  demands  have  so  far  been  made  upon  the 
fund.  That  state  of  affairs  cannot  continue  to  exist ;  and  when  it 
ceases  the  Fund  will  find  itself  in  the  same  position  as  the  cele- 
brated Mr.  Montague  Tigg  under  somewhat  similar  circum- 
stances. 


The  Need   for  Greater  Publicity. 

The  position  on  Wednesday  remindtd  us  of  the  preacher 
who  points  out  to  a  meagre  congregation  the  need  for  regular 
church  attendance.  The  withers  of  the  non-attendants  remain 
unwrung  because  they  do  not  feel  the  blow.  Most  electrical 
engineers  we  feel  sure  are  not  ashamed  of  their  lack  of  support 
of  the  Benevolent  Fund  simply  because  they  are  not  aware  cf 
its  existence.  This  must  be  changed.  As  Mr.  Fletcher 
rightly  said  at  the  dinner  the  basis  of  the  Fund  must  be  broad- 
ened and  some  way  must  be  found  of  tapping  the  untold 
thousands  who  do  not  contribute  to  its  support.  Might  we 
suggest  that  what  is  wanted  is  not  sporadic  effort  centering 
round  a  Festival  Dinner,  but  constant  pressure  from  a  body 
of  well  organised  voluntary  supporters  who  would  be  respon- 
sible for  the  collection  of  small  weekly  or  monthly  subscriptions 
from  each  firm  or  section  of  a  firm  in  the  electrical  industry. 
Without  wishing  to  disparage  in  any  way  the  hard  work  and 
enthusiasm  of  the  present  officials  we  also  feel  that  much 
more  might  be  done  by  a  proper  system  of  organisation  by  an 
expert.  Money  getting  for  charitable  purposes  is  now  as  much 
a  profession  as  selling  lamps. 


Electrical   Benevolence. 

We  could  almost  write  an  account  of  the  Festival  Dinner  of 
tlie  Electrical  Trades  Benevolent  Institution  without  attend- 
ing that  function.     Each  year  we  see  the  same  old  faces  and 


A   Plea   for    Real 
Development. 

Those  who  were  present  at  the  hmeh  given  by  the  British 
Electrical  Development  Association  last  Friday  were  wit- 
nesses of  two  unusual  phenomena  :  The  appearance  of  Mr. 
Hugo  Hirst  in  the  role  of  a  pessimist  and  of  Mr.  Gordon 
Selfridge  as  a  publicity  agent,  not  on  behalf  of  those  thousand 
and  one  things  that  he  is  in  the  habit  of  laying  so  persuasively 
before  the  buying  public,  but  on  behalf  of  electricity  as  a  bene- 
factor. Mr.  Hirst,  on  the  other  hand,  told  us  nothing  about 
the  supply  of  electricity  at  small  fr.ictions  of  a  penny  per 
unit,  but  insisted  that  the  outloqk  was  dark.  We  were  passing, 
he  said,  through  an  industrial  crisis,  when  both  money  and 
goods  were  short,  an  unusual  and  awkward  combination 
which  would  at  least  lead  to  widespread  unemplcyment. 
Nevertheless,  he  felt  sure  that  the  world  would  go  on  and  that 
electricity  would  play  a  great  part  in  national  reconstruction. 
It  would  therefore  seem  that  Mr.  Hirst's  pessimism  was  not 
so  black  after  all  and  was  more  closely  allied  to  the  optimism 
of  Mr.  Selfridge,  than  would  appear  at  first  sight. 
The  Benefits  of  Pessimism. 

If,  however,  we  had  to  choose  between  Mr.  Hirst's  pessi- 
mism and  Mr.  Selfridge's  optimism  we  should  prefer  the 
former.     A  pessimist  is  a  much  derided  creature.     For  one 


734 


THE  ELECTRICIAN. 


December  24,  1920. 


thing  people  make  jokes  about  him,  which  they  never  do 
about  an  optimist.  But  behind  much  that  is  exaggerated,  and 
much  that  is  quite  wrongheaded  in  his  composition  there  does 
lurk  a  discontent  divine  or  otherwise,  with  present  day  con- 
ditions. And  it  is  this  discontent  which  contains  the  germ  of 
future  improvements.  For  this  reason  we  should  like  to  see 
a  little  more  pessimism  and  discontent  in  certain,  not  in  all, 
quarters  of  the  electrical  industry  so  that  from  them  there 
might  chance  to  arise  a  real  desire  that  the  use  of  electricity 
should  be  developed  in  every  possible  way  and  to  the  fullest 
extent.  A  determination  in  fact,  as  Mr.  Atkinson  said,  to 
make  every  town  in  this  country  the  equal  of  Amsterdam, 
where  there  is  not  a  single  house  but  is  equipped  with  electric 
light. 

We  agree  that  the  presence  of  this  desire,  at  least  among 
certain  sections  of  the  electrical  industry,  is  evidenced  by  the 
formation  of  the  British  Electrical  Development  Association 
and  by  the  work  that  it  has  been  so  far  possible  for  this  body 
to  carry  out.  For  in  a  life  of  twenty  months  it  stands  to 
reason  that  much  of  its  work  has  been  of  a  preliminary 
character,  and  that  progress  has  been  rendered  slower  by 
"  boom  "  conditions  in  the  electrical  industry.  Nevertheless, 
both  from  the  fact  that  its  growth  must  be  naturally  slow  and 
that  it  is  no  good  waiting  until  such  a  body  as  this  is  really 
wanted  to  start  it,  its  promoters  did  well  to  inaugurate  it  when 
they  did  and  to  engage  on  such  useful  activities  as  housing, 
tariffs,  design  of'  domestic  appliances  and  the  collection  and 
circulation  of  information. 

The  Work  of  the  Few  ;  the  Duty  of  the  Many. 

This,  as  we  have  said,  is  all  very  well,  but  what  has  been  and 
is  being  done  is  the  result  of  the  work  and  self-sacrifice  of  the 
few  for  the  benefit  of  the  many.  That  sort  of  thing  cannot 
continue.  A  body  such  as  the  British  Electrical  Development 
Association  is  of  no  real  value  unless  it  represents  the  industry 
as  a  whole,  and  unless  the  industry  as  a  whole  both  supports 
and  uses  it  to  the  utmost  of  its  power.  If,  therefore,  such  a 
body  as  the  British  Electrical  Development  Association  is 
necessary  to  the  electrical  industry  (and  we  have  no  doubt 
we  voice  the  general  sentiment  when  we  say  it  is  necessary) 
its  formation,  governance  and  support  must  not  be  the  task  of 
the  few,  but  the  duty  of  the  many. 

The  largely  attended  gathering  of  Friday,  the  optimistic 
utterances  and  the  vociferous  applause  all  show  that  there  is 
enthusiasm  for  the  development  idea,  perhaps  greater  after 
lunch  than  before  it,  but  still  existing.  This  in  itself  is  a 
pleasant  change.  For  the  tinie  is  not  long  past,  if  it  is  alto- 
gether past,  when  electricity  supply  authorities,  as  the  late 
Lord  Salisjutry  said  of  the  British  Empire  and  treaties, 
granted  connections  with  more  or  less  gra-etulness  rather  than 
sought  them  in  a  business-like  manner,  or  looked  after  them 
when  they  had  obtained  them.  Electrical  contractors,  too 
have  not  shown  that  enthusiasm  for  development  which  would 
have  been  for  their  own  good,  the  good  of  their  consumers, 
and  indeed  of  the  whole  electrical  industry.  Even  the  manu- 
facturers, though  better  1  liiin  the  other  two  da.sses,  have,  as 
often  as  not,  followed  methods  which  have  not  led  to  real 
business  being  done. 

|{k.m,  Dkvki.oi'mknt  v.  HrMOKi'M  Progress. 

Are  we  to  believe  that  this  state  of  things  is  past?  We 
sincerely  hope  it  is.  For  if  it  is  not  we  may  just  as  well  give 
up  all  idea  of  renl  ehMtrical  development  and  content  ourselves 
with  that  humdrum  progress  from  year  to  year  which  comes 
to  all  old-established  iirms  who  supjily  a  long  felt  want  and 
are  not  managed  too  recklessly. 

We  are  too  fond  of  trumpeting  what  electricity  and  the 
elect  lie  il  iii(ln>;t'-y  his  doiv.      It  would   be  more  to  the   point 


now-a-days  to  find  out  what  electricity  and  the  electrical  in- 
dustry has  still  to  do  and  compare  what  has  been  done  with 
what  remains  to  do.  The  result  would,  we  are  sure,  be  start- 
ling, and  would  show  that  if  we  are  to  make  any  impression 
on  that  vast  untilled  field  in  reasonable  time  a  British  Elec- 
trical Development  Association  supported  by  the  whole 
industry  without  prejudice  is  eminently  necessary. 

Glare  v.  Chiaroscuro. 

For  these  reasons  we  prefer  the  chiaroscuro  of  ^Ir.  Hirst 
to  the  glare  of  Mr.  Selfridge,  though  w^e  do  not  see  any  reason 
for  real  pessimism.  For,  while  the  slump  in  other  trades 
cannot,  of  course,  help  affecting  the  electrical  industry  to 
some  extent,  there  is  every  reason  to  suppose  that  there  will 
be  an  equal  or  even  greater  beneficial  effect.  The  slump  will 
mean  the  substitution  of  economies  for  lavish  expenditure,  tlie 
search  for  ways  of  reducing  the  high  cost  of  labour,  the  desire 
for  better  organisation  and  use  of  material,  the  paring  down  of 
everything  that  is  not  an  absolute  necessity  and  the  deter- 
mination that  every  penny  of  capital  shall  give  its  full  worth 
of  productive  power. 

Under  all  these  headings  electricity  can  help.  But  its 
advantages  must  be  brought  to  the  notice  of  those  who  can 
employ  it  for  their  own  advantage.  That  is  the  work  of  the 
British  Electrical  Development  Association.  But  in  order 
that  it  may  do  this  the  Association  must  be  supported  by  the 
whole  electrical  industry.  This  support  at  the  present  time 
contains  too  large  a  proportion  of  lip-service,  combined  with 
a  good  deal  of  platitude  and  a  wealth  of  pious  aspiration. 
This  is  dangerous,  for  it  is  liable  to  obscure  that  what  is  wanted 
most  is  not  these  vocal  qualities  but  money,  energy  and  hard 
work.  For  these  there  is  no  substitute.  Without  them  the 
British  Electrical  Development  Association  must  fail,  with 
them  it  will  prosper  exceedingly,  and  .'^o  will  the  eh  ctrical 
industry. 

Buried  Cables  Research. 

The  value  of  the  scientific  rating  of  electrical  plant  has  been 
recognised  ever  since  the  early  days  of  the  profession.  For, 
having  produced  a  machine  for  a  certain  cost  the  engineer 
soon  discovered  the  necessity  of  determining  the  maximum 
possible  output  of  that  macliine.  Considering  the  va.st 
amount  of  capital  sunk  in  underground  systems,  it  is  therefore 
a  little  astonishing  that  such  scant  attention  has  been  paid  to 
obtaining  the  maximum  output  from  this  important  i)art  of 
the  plant.  And  this  being  so  it  will  be  agreed  that  the  Council 
of  the  Institution  of  Electrical  Engineers  made  an  opportune 
move  in  deciding  to  finance  an  extensive  research  into  the 
subject. 

Ax  Om^oRTUXE  Report. 

Opportune  as  was  the  decision  six  years  ago,  when  the  scheme 
was  launched  under  the  aegis  of  the  Research  Committee,  the 
report  on  the  results  of  the  research  which  has  just  been  pub- 
lished is  still  more  opportune.  iVs  will  be  seen  from  the 
abstract  which  appears  on  another  page  of  this  issue  the  work 
has  been  divided  between  Mr.  S.  W.  Melsom  and  his  as.sistants 
at  the  National  Physical  Laboratory,  Prof.  E.  W.  Marchant  at 
Liverpool  University,  and  Mr.  E.  Fawsett  at  Newcastle.  .\ 
bibliography  of  the  available  literature  on  the  subject  was  pub- 
lished by  Messrs.  S.  W.  Melsom  &  liooTH  in  1914,  and  a 
programme  of  the  research  \vas  formulated  by  the  Com- 
mittee about  the  same  time  with  the  assistance  of  the 
National  Physical  Laboratory.  This  gave  a  starting  i)oi»it 
for  much  useful  investigation,  and  since  then  a  large  amount 
of  experimental  work  has  been  carried  out,  the  results  being 
(Mubodied  in  the  sixteen  tables  and  thirty-eight  figures  of  the 
re]>ort  now  under  notice. 
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Details  of  the  Researches. 

The  greater  part  of  the  investigation  was  naturally  done  at 
the  National  Physical  Laboratory,  where  twenty-seven  flifferent 
cables  were  tested,  first  lying  on  the  floor  of  a  room,  and  then 
laid  under  the  various  conditions  which  are  typical  of  the 
general  practice  followed  in  underground  work  in  this  country. 
The  work  done  at  Newcastle  consisted  in  the  determination 
of  the  eflfects  of  depth  of  burying  on  current  carrying  capacity 
of  armoured  cable,  while  at  Liverpool  a  series  of  vulcanised 
bitumen  cables  laid  solid  in  stoneware  troughing  were  exami- 
ned for  temperature  rise  under  various  conditions. 

The  report  only  claims  to  be  of  a  preliminary  nature,  and 
itiswellthatthisisso,  for  the  impression  we  receive  on  reading 
it  through  is  that  not  only  are  there  aspects,  which  have  not 
received  attention,  but  along  directions  actually  investigated 
there  is  much  that  is  not  brought  to  a  logical  conclusion. 
When  all  is  said  and  done,  the  object  of  a  research  should  be  to 
enable  us  to  say  what  current  a  given  cable  will  carry  under 
given  conditions,  and  possibly,  to  assist  us  in  determining  and 
defining  those  conditions.  Any  report  purporting  to  deal  with 
such  matters  will  therefore  only  have  fulfilled  its  function,  when 
the  published  results  enable  an  engineer,  without  jeopardising 
the  supply  or  unduly  shortening  the  life  of  his  cable,  to  obtain 
the  highest  financial  return  on  the  capital  sunk  in  the  buried 
portion  of  his  system.  As  it  stands,  the  report  does  not  go 
very  far  in  this  direction,  though  in  alleviation  it  may  be  said 
that  it  is  not  alone  in  this  respect.  For  this  is  not  the  first 
time  that  we  have  had  to  criticise  preliminary  researches  having 
been  put  forward  as  finished  work. 

The  Principles  of  Good  Research. 

One  of  the  principles  of  a  good  research  ii  that  it  shall  lead 
to  a  generalisation  of  some  kind,  and,  although,  Mr.  Melsom 
and  Prof.  Marchant  both  comply  with  these  requirements  to 
a  certain  extent,  the  useful  data  with  which  the  report  is  packed 
is  generally  undigested.  We  feel  that  it  is  a  mistake  to  divorce 
practical  results  from  theoretical  considerations  in  any  research, 
for  after  all  the  analysis  of  results  and  their  interpretation  by 
means  of  a  comprehensive  theory  should  be  the  true  criterion  of 
the  value  of  both  investigation  and  investigator.  The  omission 
is  so  obvious  in  the  heating  of  Buried  Cables  Report  that  we 
think  it  would  have  been  better  to  have  limited  the  scope 
of  the  investigation  to  a  narrower  field  and  to  have  carried  one 
of  the  branches  dealt  with  nearer  to  a  practical  conclusion. 

As  an  example  of  what  we  mean,  we  may  cite  a  paragraph 
on  the  effect  of  armouring  in  which  conductor  temperatures 
with  various  currents  have  been  obtained  for  a  10,000  volt 
cable  in  both  the  armoured  and  unarmoured  state.  If  required 
for  a  different  size  of  cable  from  the  one  tested  or  for  use  with 
a  cable  buried,  the  results  in  the  form  in  which  they  are 
given  may  be  positively  misleading,  whereas,  if  they  had  been 
carried  out  to  specific  constants  for  the  thermal  resistivity  of 
the  armouring,  and  made  more  general,  they  would  have  been 
nion^  widely  useful. 

Weak  Staff  Work. 

We  are  afraid  the  faults  of  the  report  are  largely  due  to  weak 
"  staff  work."  Mr.  Edison's  prescription  of  98  per  cent,  of 
perspiration  is  there,  but  we  miss  the  2  per  cent,  of  inspiration. 
What  comparison  is  there,  for  instance,  between  the  work  on 
ground  temperatures  and  that  carried  out  by  IMatsumoto  at 
Tokio  a  few  years  ago  ?  It  is  usually  accepted  as  a  feature 
of  good  research  work  that  only  one  independent  variable 
should  be  verified  at  a  time,  but  violation  of  this  principle,  which 
we  admit  is  difficult — as,  for  instance,  in  dealing  with  seasonal 
changes  of  ground  conditions  leads  to  confusion  of  the  results. 
If  the  temperature  and  moisture  content  of  a  soil  are  both 


allowed  to  vary,  the  influence  of  either  on  the  current  carrnng 
capacity  of  a  cable  can  not  be  deduced  with  any  degree  of 
certainty. 

Factors  for  Coxsideratiox. 

There  are  many  factors  to  be  con.sidered  in  a  research  of 
this  kind.  Some  are  of  the  nature  of  coastants,  such  as'^the 
safe  working  temperature  of  the  diel<.*ctric  and  values  of 
thermal  resistivity  of  the  different  materials  u.sed  in  cabi«' 
making.  These  are  more  or  less*  under  control,  but  othiT 
variables  are  quite  out  of  control,  and  involve  intelligent 
appreciation  of  the  limitations  which  they  impose.  Among 
the  latter,  are  the  effect  of  moisture  content  on  the  thermal 
resistivity  of  the  ground  and  the  correct  ground  temperature 
to  be  adopted  as  a  datum  line.  It  seem-s  to  us  that  the  foun- 
dation on  which  the  research  should  have  been  built  is  the 
consideration  of  the  safe  temperature  at  which  a  cable  may  b** 
worked.  The  report  throws  very  little  light  on  this  important 
matter.  A  few  paper  samples  have  been  tested  for  the  effect 
of  heat  treatment  on  the  tensile  strength  of  this  material,  but  it 
is  not  certain  that  theteasile  strength  of  paper  is  the  criterion 
which  limits  the  life  of  a  buried  cable.  BEaving  come  to  some 
definite  conclusion  on  this  fundamental  matter,  the  next 
step  will  be  to  determine  the  effect  of  the  other  factors,  nature, 
shape  and  thickness  of  dielectric,  effect  of  armouring,  Ac, 
&c.,  the  effect  of  each  change  being  compared  for  a  wide  range 
of  sizes.  Above  all,  each  step  must  be  connected  with  the 
fundamentals  of  the  problem  by  some  definite  Unk. 

The  results  of  much  of  the  investigation  of  three-core  cables 
depends  on  a  somewhat  complicated  formula,  which  appears 
to  have  been  accepted  without  verification,  although,  to  our 
knowledge,  results  obtained  from  it  differ  considerably  from 
those  obtained  by  the  use  of  a  formula  published  by  another 
acknowledged  authority  on  the  heating  of  buried  cables.  In 
any  case,  it  seems  doubtful,  whether  such  a  formula  will 
apply  to  a  cable  in  contact  with  a  heat  conducting  surface,  as 
in  the  National  Physical  Laboratory  tests  "  in  air."  The 
method  of  suspending  the  length  adopted  by  Prof.  Marchaxt 
seems  to  promise  more  reliable  results. 

Items  of  Interest. 

The  pertinacious  reader,  with  a  certain  amoimt  of  leisure 
will  find  much  of  real  interest  in  the  report.  For  instance,  the 
increased  carrying  capacity  of  a  cable  obtained  by  burying  is 
greater  with  a  low  tension  than  with  a  high  tension  cable  owing 
to  the  conductor  of  the  cable  with  the  thinner  dielectric 
benefitting  more  by  tlie  cooling  of  the  soil  than  the  conductor, 
which  is  more  thickly  covered.  Also,  as  the  rat*^  of  tempera- 
ture rise  of  a  cable  in  ducts  is  more  rapid  than  when  laid  solid 
or  direct  in  the  ground,  it  follows  that  for  intermittent  loading 
— the  usual  case — a  cable  laid  in  the  ground  will  be  bett-er  able 
to  carry  peak  loads  than  one  in  duots. 

Not  the  least  interesting  part  of  the  report  is  the  statement 
on  the  work  outstanding,  and.  as  several  investigators  have 
been  busy  outside  our  own  country  since  the  bibliography  of  the 
published  work  was  issued  in  1914.  we  suggest  that  the  research 
be  extended  to  the  preparation  of  an  up-to-date  bibliography 
of  the  subject.  A  very  comprehensive  research  has  for 
instance  been  carried  out  in  Japan,  and  the  Americans  are 
frequently  publishing  results  of  the  investigations.  A  list 
of  such  references  incorporated  in  the  next  report  woidd  not 
only  be  useful  to  readers,  but  the  information  so  collected 
would  no  doubt  be  of  considerable  a.ssistance  in  actually 
bringing  the  research  to  a  successful  issue.  There  is  a  good 
deal  more  work  to  be  done,  and  now  that  the  Electrical  Re- 
search Association  have  taken  over  the  investigation  under 
peace  conditions,  we  hope  they  will  not  be  long  in  producing  a 
report  which  will  provide  the  means  for  overcoming,  most,  if 
not  all,  of  the  present  difi&culties  of  this  important  question. 
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The   Impedance   of    Submarine    Cables. 


By     DOUGLAS    C.     GALL. 


The  characteristic  impedance  of  submarine  cables  is  a 
subject  upon  -which  little  actual  experimental  work  appears 
to  be  available.  Probably  this  is  because  of  the  difl&culty  in 
getting  access  to  laid  cables,  for  the  purpose  of  testing.  This 
is  an  unfortunate  handicap,  for.  as  recent  tests  have  shown,  a 
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Cable 


two  cables  are  each  over  a  thousand  mUes  in  length,  so  that 
they  become  for  practical  purposes  infinite  to  even  the  lowest 
frequencies. 

The  Impedance  op  an  Infinite  Cable. 
The  impedance  of  an  infinite  cable  is  given  by  the  expres- 
sion : — 
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Impedance,  of  Cable  ■  Z 


Pi 


Phase  Displacement  between  P,  &  P2  measured  direct 
on  Phase  shiFter  of  Potentiometer  ■ 

Fig.  1. 

very  wide  field  for  research  lies  at  the  bottom  of  the  sea. 
In  April  last  a  series  of  tests  upon  the  cables  leaving  the 
Eastern  Telegraph  Company's  station  at  Porthcurno  was 
made,  which  has  given  a  better  knowledge  of  the  impedance 
of  submarine  cables  than  has  hitherto  existed. 

Dr.  Drysdale's  alternating-current  potentiometer  *  was 
used  for  testing  the  impedance,  the  cable  being  "fed  from 
a  source  of  alternating  current  through  a  non-inductive 
resistance,  and  the  potential  drop  across  this  resistance, 
and  the  potential  at  the  sending  end  measured  upon 
the  potentiometer.  Fig.  1  shows  the  diagrammatical 
arrangement.  For  the  lowest  frequencies  for  which  a 
suitable  phase-shifter  was  not  available  a  bridge  method 
was  used. 

Since  making  these  tests  Mr.  Tinsley,  realising  the 
importance  of  the  low  frequency  testing,  has  devised  a 
new  form  of  very  low  frequency  sine-wave  generator 
and  furthermore  has  extended  its  application  to  a 
direct  reading  alternating  current  potentiometer,  with 
which  it  is  hoped  shortly  to  carry  the  tests  down  to 
extremely  low  frequencies. 

Table  I. 


Length 
Nauta 


Frequency. 

Impedance. 

9. 

5-0 

560-0 

41-4 

100 

405-0 

40-2 

16-6 

3240 

39-5 

250 

271-0 

38-6 

40-0 

207-0 

37-4 

70-0 

175-0 

34-6 

1250 

139-0 

30-8 

225-0 

114-0 

26-7 

450-0 

92-4 

20-9 

Table  I.  is  a  set  of  readings  of  the  imv«edance  of  one 
of  the  large  core  cables  whose  total  length  is  about  a 
thousand  miles  and  whose  constants  for  the  first  50 
miles  are  given  in  Fig.  2.  These  constants  are  those 
measured  by  direct-current  methods  at  the  time  of  instal- 
lation. Tal)le  I.  gives  the  actual  impedance  at  various 
frequencies,  measured  at  the  sending  end. 

Range  op  Tests. 
The  impedances  of  eight  cables  were  tested  in  this  manner,and 
of  these  two  arc  here  selected  as  covering  the  lo.-gest  range  of 
frequency.  The  second  having  the  constants  given  in  Fig.  3 
measured  by  direct  current  methods,  at  the  time  of  installa- 
tion, gave  values  of  impedance  at  the  various  frequencies 
shown  in  Table  11.  In  the  particulars  of  the  constants  by 
direct-current  measurement  of  the  cables  the  core-ratios  of 
resistance  divided  by  capacity  are  given  ;  since  these  are  the 
only  constants  known,  and  it  is  U})on  these  ratios  that  it  has 
been  the  practice  to  calculate  the  impedance  of  the  cables, 
assuming  that  as  the  insulation  was  so  nearly  perfect  and  the 
inductance  so  very  small,  they  might  be  neglected.     These 
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(1) 


where  r  is  the  resistance,  x  the  reactance  equal  to  2-/L,  g  the 
conductance,  and  h  the  susceptance  (/  is  frequency,  L  induc- 
tance and  G  capacity). 

In  the  case  of  the  submarine  cable  it  has   been  usual  to 
contract  this  to  : — 


-y 


(2) 


Since  x  and  (j  were  neglected. 

This  gives  a  numerical  value  to  the  impedance  of- 
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where  K  is  the  core-ratio. 
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Length 
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Resist  1 

Capscitu 
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Nauts 

Ohms 

Mfds: 

K. 

0-0 

■252 

•017 
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.*— 

f-68 

■105 

16 
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Cable  No.  1.    By 

Direct  -  current 

Measurements. 


Fig.  3. 

Constants    of 

Cable  No.  2.     By 

Direct    -current 

Mkastremknts. 


Usuallv  K  is  in     -.-^^^^  so  that  the    numerical    value 
microfarads 

of  the  impedance  becomes  : — 

Z=399v/j (3) 

The  argument  of  the  impedance  will  be  Vj  or  45  deg.  at  all  fre- 
quencies. 

In  Fig.  4  the  locus  of  the  inipedance  observed  in  Table  1.  is 
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Table  II. 


Frequency. 

Impedance. 

9- 

50 

708-0 

43-1 

100 

5140 

42-0 

150 

418-0 

41-9 

16-6 

3950 

42-0 

200 

365-0 

41-5 

25-0 

329-X) 

40-9 

300 

305-0 

40-5 

400 

2650 

40-9 

500 

235-0 

40-3 

60-0 

216-0 

40-8 

3000 

1100 

27-5 

5000 

960 

230 

plotted,  and  the  frequency  marked  against  the  curve.  On  the 
same  diagram  impedances  calculated  from  the  usual  formula 
(3)  are  plotted  on  a  straight  line  at  45  deg.  By  plotting  in 
this  way  the  discrepancies  between  the  observed  and  values 
calculated  upon  the  usual  assumption  are  readily  comparable. 
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400 


If  a  small  amount  of  inductance  is  included  in  the  equation 
(1)  the  locus  of  impedance  bends  up  at  the  higher  frequencies 
as  shown  in  the  dotted  curve.  It  is  found  upon  substitution 
of  values  of  Z  in  equation  (1)  that  no  rational  values  of  the  four 
constants  hold  for  even  a  small  range  of  frequencv.  This 
means  that  the  "  constants  "  of  the  cable  change  theb  values 
with  the  frequency,  and  cannot  therefore  be  regarded  as 
constants  for  the  purpose  of  numerical  calculation  over  varpng 
frequencies. 

Results  on  a  Heterogeneous  Cable. 

Much  greater  irregularity  is  apparent  in  the  impedance 
values  of  cable  2  than  in  the  former  example.  If  the  details 
of  the  cables  are  examined  it  will  be  noticed  that  this  second 
is  of  very  heterogeneous  construction,  being  full  of  jointings 
of  various  size  pieces.  The  cause  of  the  irregular  values  prob- 
ably lies  in  the  reflections  taking  place  from  the  change  of 
core  constants  occurring  at  these  joints.  In  the  former  case 
the  cable  is  of  much  more  uniform  construction,  and  this 
effect  therefore  not  pronounced. 

The  importance  of  the  instability  of  the  cable  constants  is 
very  great.  Its  effect  is  immediately  felt  in  the  duplexing  of 
the  cable,  and  various  "  fakes  "  and  devices  have  to  be  added 
to  the  artificial  line  which  is  constructed  to  reproduce  the  core- 
ratios  of  the  cable  found  from  direct-current  measurements. 
These  "  fakes  "  fill  in,  in  effect,  the  vectors  of  impedance 
which  lie  between  similar  frequencies  in  the  locus  curves  in 
Fig.  4.     For  instance,  in  the  case  of  the  first  cable  for  impulses 


of  a  frequency  of  100  a  '^  fake  "  is  nece.s.sary  which  gives  the 
artificial  line  an  additional  impedance  equal  to  the  distance 
between  the  point  marked  KX)  on  the  observed  curve  and  the 
point  marked  100  on  the  calculated  curve.  Not  only  must  it 
have  this  numerical  value,  but  produce  the  phase-displace- 
ment of  thi.s  vector  al.so,  if  the  balance  is  to  be  perfect. 

The  difficulty  of  adding  devices  to  an  artificial  line  which 
behaves  as  a  theoretically  perfect  cable  is  thus  clearly  shown, 
tince  what  is  reqmred  at  one  frequency  may  be  quite  different 
from  the  requirements  at  another,  so  that  a  selective  arrange- 
ment is  essential.  This  is  effected  to  some  extent  by  placmg 
the  "  fakes  "  at  different  parts  of  the  artificial  line— the  lower 
the  frequency  the  more  remote  the  "  fake." 

The  use  of  the  square-topped  impulse  for  signalling  introduces 
a  whole  gamut  of  frequencies  with  each  closing  of  the  key, 
and  unless  the  artificial  line  offers  exactly  the  same  impedance 
as  the  cable  to  every  one  of  these,  the  recorder  at  the  .sending  end 
will  be  disturbed,  and  the  duplex  working  very  difficult.; 

Summary  of  Conclusions. 

In  summarising  the  conclusions  which  present  themselves 
in  consequence  of  these  tests,  the  following  may  be  said  : 
The  measured  impedance  of  the  submarine  cable  differs  in 
both  magnitude  and  phase-angle  from  the  calculated  value, 
when  such  calculation  is  based  upon  the  cable  constants  of 
resistance  and  capacity  mea.surod  by  direct-current  methods. 
This  is  shown  by  the  change  of  phase  angle  with  frequency. 
In  general  the  angle  was  found  to  decrease  with  increasing 
frequency.  Several  general  tendencies  are  obvious  throughout 
the  tests,  but  it  does  not  seem  probable  that  the  behaviour  of 
any  particular  cable  could  be  predicted  with  any  degree  of 
accuracy  in  regard  to  its  impedance  and  phase-angle  at 
various  frequencies,  upon  a  knowledge  of  its  core-resistance 
and  core-capacity  measured  in  a  tank,  nor  from  its  dimensions — 
the  tests  called  for  in  the  usual  specifications. 

Investigation  into  dielectric  losses,  shielding  effect  of 
brass  tape,  armour,  and  sea-water,  and  the  effective  increase 
in  the  resistance  of  the  core  resulting  therefrom,  and  its 
dependence  upon  potential,  ciirrent  and  frequency,  may 
permit  of  dealing  with  greater  certainty  with  the  behaviour 
of  new  cables,  but  it  is  probable  that  variation  in  materials, 
complex  secondary  phenomena  and  reflection  consequent  upon 
the  unavoidable  jointing  of  different  cable  sizes  of  different 
constants  would  introduce  ambiguous  effects  which  from  their 
inherent  nature  could  not  be  amenable  to  exact  calculation. 
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For  the  correct  duplexing  of  any  cable,  measurement  of  the 
actual  laid  cable  would  therefore  be  the  only  definite  method. 
If  the  cable  behaviour  were  measured  over  a  large  range  of 
frequency  covering  all  those  up  to  the  sensitivity  of  the  instru- 
ment in  balance,  and  the  artificial  line  constructed  to  follow 
the  beha\'iour  exactly,  the  balance  would  be  satisfied. 
The  Shortcomings  of  the  Artificial  Line. 

Constructed  to  imitate  the  constants  of  the  cable  measured 
by  direct-current  methods,  the  artificial  line  can  be  nothing 
more  than  an  approximation,  checked  and  harassed  into  a 
passable  performance  of  its  duty  by  the  ingenuity  of  the  man 
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who  balances  in  the  devising  of  "  fakes  "  determined  by  trial 
and  error,  to  follow  as  he  may  be  fortunate  enough  the 
deviations  of  the  cable  impedance  over  the  gamut  of  frequencies 
occurring  in  every  impulse.  The  separation  of  the  frequencies 
for  the  purposes  of  balancing  would  probably  simplify  the 
"  faking  "  problem. 

One  thing  further  is  worthy  of  notice.  It  is  upon  the  low 
core-ratio  cables  that  the  deviation  of  the  impedances  from  their 
calculated  values  is  most  pronounced,  thus  introducing  the 
greatest  difficulties  of  balance  where  maximum  speed  is 
expected.     Fig.  5  shows  the  deviation  of  cables  of  various 


core-ratios  from  their  values  calculated  from  direct-current 
measurements, 

The  whole  of  these  tests  were  carried  out  by  Messrs.  Gave  and 
Wood,  of  the  Eastern  Telegraph  Company,  in  conjunction 
with  Mr.  Tinsley  and  the  writer,  the  alternating-current 
potentiometer,  high  and  low-frequency  alternators  and 
general  apparatus  for  the  tests  being  lent  by  Messrs.  H.  Tinsley 
&  Company,  South  Norwood,  at  the  request  of  the  Eastern 
Telegraph  Company,  to  whom  the  writer  and  Mr.  Tinsley  are 
much  indebted  for  the  facilities  afforded  and  their  help  and 
accommodation  given  during  the  period  of  the  te-t  . 


Research    on    the    Heating    of    Buried    Cables.^ 


This  comprehensive  report  is  divided  into  several  sections.  A 
short  summary  of  the  hi.story  of  the  investigation  and  a  statement 
of  work  still  outstanding  is  first  given.  Section  I.,  by  Mr.  S.  W. 
Melsom  and  Miss  V.  Cockburn,  deals  with  work  done  at  the  National 
Physical  Laboratory  on  paper-insulated  cables  laid  imder  various 
conditions.  Section  II.  consists  of  a  report  by  Mr.  E.  Faussett 
on  work  at  Newcastle-upon-Tyne  on  extra-high-pressure  paper- 
insulated  cables  laid  direct  in  the  ground  at  different  depths. 
Section  III.,  by  Prof.  E.  W.  Marchant,  summarises  tests  at  Liver- 
pool University  on  vulcanised  bitumen  cables  laid  solid  in  stone- 
ware troughing. 

Summary  of  Published  Work. 

As  a  first  step  in  this  investigation  a  sumniary  of  all  ])ubhshed 
work  bearing  on  the  current-carrying  capacity  of  cables  laid  under- 
ground was  prepared  by  the  Institution.  The  American  and  German 
mathematical  work  was  fairly  complete  as  far  as  cables  laid  direct 
in  the  ground  were  concerned,  but  some  of  the  tables  required 
redetermination,  and  inadequate  information  was  available  on 
cables  laid  either  solid  in  bitumen  or  drawn  into  ducts.  Accordingly, 
research  was  initiated  in  this  direction  at  the  three  centres  named 
above,  under  the  original  Buried  Cables  Sub-Committee  and  the 
North  East  Coast  Sub-(!ommittee,  both  now  transferred  to  the 
British  Electrical  and  Allied  Industries  Research  Association. 
Other  special  points  such  as  large  variations  in  the  thermal  re- 
sistivity of  different  cables,  dielectric  losses  in  high-tension  three- 
coro  cables,  and  safe  working  temperature  limits  have  also  been 
studied. 

In  the  original  report  a  list  of  eight  outstanding  problems  for 
further  investigation  is  given.  As  a  preliminary  it  is  regarded 
as  essential  that  the  Association  should  determine — (a)  maximum 
permissible   temperature   rise,    (h)    normal    maximum   temperature 
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of  Boil,  (r)  tluMinal  resistivity  of  the  soil,  and  (r/)  the  thermal  re- 
sistivity of  the  cables  on  which  a  table  of  ])erniissible  currents  for 
cables  laid  under  various  conditions  should  be  Imsed.  Other 
points  mentioned  ai-e  the  i-elative  rating  of  high  and  low  tension 
cables,  the  cfTect  of  running  two  or  more  ealies  in  the  same  troughing. 

*  Abstract  of  u  report  ])ivscnlr«l  lo  tlie  Institution  of  Klcetrical 
Enpinoers  by  (lie  British  J'Mectrical  and  Allied  Industries  l^esearoh 
Association. 


the  eifect  of  loading  for  only  a  few  hoiirs  daily,  the  amount  of 
moisture  in  soils  and  the  maximum  temperatm-e  to  which  a  cable 
may  be  subjected  for  an  indefinite  period  without  deterioration. 

Section    I.— Paper-Insulated    Cables    Laid    Under    VAEiors 
Conditions. 

Cables  Laid  est  Air. 

In  these  tests  the  cable  core  M'as  used  as  a  resistance  thermo- 
meter,  changes  in  total  resistance  measured  by  a  Kelvin  double 
bridge,  giving  the   average  temperature  rise.     A  similar  method 
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was  appUed  to  the  lead  sheath.  A  necessary  ]m>liminary  was  an 
accurate  knowledge  of  the  tempcratui-e  coefficients  of  both  lead 
and  copjjer,  for  which,  after  detailed  tests,  an  average  figure  of 
()t)0390  at  20"C.  for  copper  was  obtained,  Avhile  for  lead  the  average 
was  000385  at  the  same  tem2X>ratiu-e,  for  PC. 

As  a  basis  of  coin]>arison  tests  of  cables  in  air  aix?  first  discussed. 
A  series  of  diagrams  are  pi-esentcd  showing  the  rate  of  heating, 
of  which  Fig.  1  is  selected  as  typical.  While  a  01  sq.  in.  low 
pressure  single  cable  attains  its  maximum  tem]ieratui-e  in  2  to  :Uii-s., 
the  larger  cables  (Ol;")  sq.  in.  three-core  extra-high-jiressure)  I'e- 
quire  about  8  his.  Jn  Fig.  2  the  time  i-equiivd  for  cables  of  various 
sizes  to  attain  maxinuiin  temperature  is  shown.  The  values 
obviously  dejiend  both  on  the  size  of  the  conductors  and  the 
thickness  of  dielectric  ;  accoitUngly,  the  product  of  the  ( ross- 
section  and  the  overall  diameter  is  plotted  against  time. 

Curves  aiv  next  presented  ivlating  to  euri-ent  and  temperature 
rise,  and  it  is  i-einarkcd  that  distinctly  diffei-ent  l>ehaviours  may 
be  found  even  in  cables  nominally  of  the  same  type.  I-Mg.  .'}  is 
interesting  as  showing  the  eflfect  of  diffei-ent  coloured  surface 
The  effect  of  armouring  is  gi-eatest  in  the  small  siz.es.  but  in  any 
ease  is  i-elatively  siualj.  As  noted  above,  colour  is  apjwirently 
of  some  infiuenee.  l)ut  it  is  rather  the  dilTercnce  l>etween  a  )>right 
and  dark  surface  that  is  i-evealed in  Fig.  3.  No  appi-eciable  diffei-euce 
has  been  itxorded  for  dii-cct  curifiit  and  alternating  current. 

Buried  Cables. 
Under  the  heading  of  fniried  caliles  are  groiqunl  :    (1)  armoured 
cables  laid  ilirect  in  ground.  (2)  cables  drawn  into  a  sir^^-way  glazed 
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stoneware  duc-t  with  spif^ot  joints  laid  direct  in  ground,  and  {'.i) 
Ciibles  laid  solid  in  bitumen  in  stoneware  troughinfr.  Full  par- 
ticulars of  the  cables  examined  are  given  in  tables  presented  in 
the  original  report.  The  depth  of  laying  is  2  ft.  to  the  top  of  the 
liiict  or  cables.  The  ends  emerge  into  two  observation  huts,  100  ft. 
aj)art,  and  are  sunk  4  ft.  Ijelow  ground-level,  walls  being  of  6-in. 
concrete. 

The  method  used  in  applying  the  Kelvin  double  bridge  was  to 
su})er- impo.se  a  small  direct  current  on  the  alternating  current, 
])rimary  measiuements  of  ciurent  being  made  with  a  dynamometer 
tvfie  ammeter,  working  in  ( onjunction  with  a  small  transformer  : 
a  hot-wire  ammeter  was  also  used  in  circuit  to  indicate  the  small 
direct  cunent  ])assing  during  observations  about  20  amperes  were 
drawn  from  accumulators  as  compared  with  .'500  ampeies,  alternating 
current.  Besides  observations  on  cores  the  temperature  rise  of 
the  outside  of  the  cable  was  noted  by  observing  the  temperature 
rise  of,  the  lead  sheath. 

The  eH'ect  of  c.\])osure  of  the  entls  of  the  cables,  at  the  observation - 
huts,  is  discussed.  The  distribution  of  temperature  iri  ducts  was 
studied  by  means  of  distributed  thermo-junctions,  and  in  the 
original  report  these  lesults  are  shown  diagrammatically.  But 
the  displacement  of  a  junction  5  mm.  in  either  direction  may 
occasion  a  10  per  cent,  change  in  the  observed  temperature — which  is 
far  greater  than  the  "  end-eti'ect."  This  method  was  ultimately 
al)andoned  as  little  leliance  can  be  placed  on  measurements  by 
nieans  of  a  thermometer  pushed  into  a  duct.  Subsequently  a 
01  sq.  in.  cable  with  a  number  of  potential  leads  fixed  at  various 
points  was  tried.  From  various  observations  the  conclusion  is 
drawn  that  the  connecting  factor  for  "  end-efTect  ""  does  not  exceed 
1-4  per  cent.  However,  the  end-eftect  in  cabks  laid  solid  in  bitu- 
men or  armoured,  while  eliminated  for  the  purpose  of  tests,  is  a 
serious  factor  in  the  rating  of  cables.  Thus  with  350  amps,  in  one  case 
the  temperature  rise  of  cable  in  ground  was  .'i^'^C,  but  in  the  rise  of 
the  la.st  10  ft.  (5  ft.  in  soil  and  5  ft.  in  hut)  rises  as  much  as  45°C'. 

Some  preliminary  observations  on  forced  ventilation  have  been 
made  and  are  to  be  continued.  In  order  to  study  natural  ventilation 
cables  wei-e  run  alternatively  with  the  duct-holes  closed  and  open. 
No  appreciable  ditlerencc  in  the  temperature  rise  A\as  noted  in  the 
two  cases. 

Effect  of  Conditions  of  L.wing. 

The  effect  of  conditions  of  laying  is  illustrated  by  a  table  com- 
paring the  current,  /,,  required  to  produce  a  given  temperature 
rise  in  air,  with  the  ciurent.  /.>,  required  to  produce  the  same 
tem|-)eratui'e  rise  Avith  the  cable  buried.  In  specified  cases  A\ith 
cables  laid  solid  in  bitumen,  f^'I^  varies  from  1-25  to  1-23  ;  with 
armoured  cables  dii-ect  in  ground  from  1-22  to  1-21,  and  for  cables 
drawni  into  stoneware  ducts  from  0-98  down  to  0-95.  These  were 
low   pressure   cables  :     with   high   pressure   cables   /^  /i    might   be 
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loMcr,  and  in  one  case  was  aj)i)ro\iiuately  unity  as  compared  A\ith 
1-21.  Further  tests  of  high  pressui-e  cables  laid  direct  in  the 
ground  ai-e  accordingly  being  made.  Some  results  are  shown  in 
Fig.  4. 

The  follo\\-ing  table  shows  the  rates  at  whicli  the  tempcratuivs 
of  cables  rise  when  laid  under  the  three  systems  : — 
Thekm.\l  Constants  of  Cable.s. 

In  the  original  report  a  comparison  is  made  between  observed 
Hgures  and  values  calculated  from  German  tables  and  l.E.E. 
wiring  rules.  For  3-core  cables  the  comparison  gives  the  most 
variable  and  interesting  i-esults,  but  judgment  is  deferred  until 
final  rcsult.s  with  the  largest  buried  tables  are  available. 


Perio<i. 

'       Dnct, 

i 
SoUd  in 
bitumen. 

After    7i  hn* 

9.'>0 

88-fi 
92o 
956 
97-f) 

98-8        t 
1000        i 

„      20    „      

980 

„      40    

990 

„      60    

998 

,,      HO    

99-8 

,,     100    , 

I  WO 

Armoured 
direct  in 
ground. 

8.5-5 
.91  4 

931 

9.i8 

97-9 
100-0 


Thermal  resistivity  of  insulating  material  .varies  considerably 
mth  different  cables.  Thus  in  one  case  the  heating  effect  of  a 
3-core  cable  was  little  greater  than  for  a  concentric  cable,  although 
50  per  cent,  more  watts  were  l)eing  put  into  it.  The  thermal 
resistivities*  of  a  numl>er  of  different  types  are  tabulated  in  the 
original  report. 
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Fig.  4. — Curves  showing  Comparison  between  O-l  sq.  in.  Coscex- 
TRic  Cable,  carrying  200  Amps,  and  Laid  in  Three  Different  Wats. 

Thus  a  01  single  low  tension  cable  has  the  value  1,200,  a  0.2 
single  low  tension  cable  800.  For  concentric  low  tension  cables 
values  from  620  to  1,160  ;  for  3-core  cables  values  from  420  to 
1,050  are  recorded.  In  general  the  higher  values  of  thermal  resis- 
tivity are  met  with  in  low-tension  cables,  and  this  fact  deserves 
further  attention. 

Char.uteristks  of  Soil. 

The  natural  temperature  of  the  soil  may  vary  greatly,  according 
to  the  period  of  the  year,  ^■alues  recorded  daily  near  cables  are 
plotted  by  the  author.  After  a  sjiell  of  hot  weather  in  .\ugust, 
1919,  the  temperature  at  a  depth  of  2  ft.  rose  to  tiSF.  Moisture 
records  at  Teddingtnn  vary  from  9-15  per  cent.,  while  in  Newcastle 
20  per  cent,  was  usual  in  winter.  Svstematic  observations  are  to 
l)e  made  at  each  of  the  thi-ee  centi-es  for  an  entire  year. 

Section  II.     Tests  on  E.H.P.  FArER-iNsruATE  »  Cables 

L.AID    DiKECT   IN    THE    (^ROIND    AT   DIFFERENT    DePTH.S. 

Tests  were  made  on  thi-ee  lengths  of  01  sq.  in.  3-core.  lead-.overed 
and  armoured  low-tension  cable  at  various  times  in  the  year.  The 
three  depths  adopted  wei-e  1.  2  and  4  ft.  from  the  ground  surface 
to  the  top  of  the  2-in.  concrete  sbb  over  the  cable  (approximately 
U,  2J  and  4.1  ft.  to  centi-e  of  cable).  The  results  show  considerable 
variation  between  tests  at  1  and  2-ft.  depths,  but  a  fairly  constant 
difference  lietween  those  at  1-ft.  and  4-ft.  depths.  The  average 
increase  in  temperature  for  the  same  current  at  2  ft.  over  that  at 
1  ft.  is  4  per  cent.,  at  4  ft.  15-7  per  cent.  This  is  equivalent  to 
rating  the  2-ft.  cable  at  2  }ier  cent,  and  the  4-ft.  cable  at  7-5  per 
cent,  less  current  than  the  cable  at  1  ft.  for  the  same  temperature 
rise  in  eoi-e.     The  n^sults  ai-e  shown  in  Fig.  a. 

Tests  on  the  moistuiv  in  the  soil  weiv  made  at  intervals.  This 
was  never  far  fimm  20  per  cent. 

Section  111.  Tests  on  VrLCANisEO  Bitvmen  Cables 
Lau>  Solid  in  Stoneware  Tkovghino. 
.\  set  of  four  paii-s  of  feeders  with  nominal  sections  of  01.  0-25, 
0-4  and  0-6  sq.  in.  wei-e  laid  at  a  depth  of  about  3  ft.  lielow  ground. 
The  cable  was  insulated  by  two  layers  of  fibre  served  on  the 
conductor,  then  two  layei-s  of  bitumen  ta}x>.  The  length  of  cable 
tested    was   61    ft.    between   end    pillai-s.    and    was   supported   by 

•  Thermal  i-esistivity  is  expressed  in  terms  of  the  difference  of  temp- 
erature ill  degrees  C.  required  to  laise  the  flow  of  one  j  nde  of  heat 
per  tec.Mid  between  op   o^ite  .;  ce.<!  o"  r  <.<ntimetre  cube. 
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jjorcelain  bridges  in  stoneAvare  trough?,  filled  uith  bitumen  and 
covered  with  flat  tiles.  Tapping  points  were  connected  to  the 
cable  at  intervals.  The  Kelvin  double-bridge  method  was  used  to 
measure  the  resistance  of  cables  and  resistance  between  tapping 
points.  A  special  low-voltage  1,200-ampere  generator  was  used 
for  the  tests.  Most  of  the  heat  tests  were  of  about  six  hours" 
duration.  Mean  ground  temperatures  were  taken  continuously 
and  were,  in  general,  5°C.  throughout  the  winter,  rising  to  about 


Feet    cover 

Fig.  5. — Cxtrves  showing  Temperature  Rise  with  Varying  Amounts 
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l4°C.  in  mid-June.  The  temperature  coefficients  at  10°C.  was 
determined  as  0-409  per  cent,  for  the  copper  cables,  which  agrees 
with  the  value  given  by  the  British  Engineering  Standards 
Association. 

In  tlie  original  report  the  method  of  testing  temperature  rise  is 
described  in  detail,  shunts  of  manganin,  compared  with  N.P.L. 
standards  being  used.     Temperature  rise  was  measured  in  tonus  of 
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Fig.  6  gives  the  resiilts  of  the  first  series  of  tests,  and  in  the 
original  report  diagrams  are  plotted  for  each  of  the  four  pairs  of 
cables,  shoA\-ing  temperature  rise  \sdth  time.  The  final  rises  in 
each  case,  at  750.  1,000  and  1,250  amperes  per  square  inch,  are  sub- 
stantially the  same,  t.e.,  10  deg.,  20  deg.  and  30  deg.  C.  The  tests  afford 
data  enabling  the  effect  of  momentary  overloads  to  be  calculated. 
The  correction  due  to  "  end-effect ''''  is  discussed  and  shoAAH  to  l:e 
negligible.  Curves  are  also  presented  shoA\ing  the  relation  between 
rise  in  temperature  after  a  6-hours  run  and  current.  The  rise  in 
temperature  is  nearly  proportional  to  the  square  of  the  currert, 
but  the  rise  is  relatively  small  with  cables  of  r mailer  section  en 
given  current-densitfes,  which  is  a  familiar  fact.  The  most 
important  factor  in  connection  -ivith  cables  laid  direct  in  the  ground 
is  the  moisture  in  the  earth  surrounding  them.  Extreme 
variations  in  moisture-content  were  from  9  to  13  x>er  cent,  during  a 
comparatively  drj'^  spell. 

FollOAving  the  first  series  of  tests  the  0-6-sq.  in.  cable  was  run  for 
58  hours  at  600  amperes.  The  results  are  shown  in  Fig.  7,  whence 
it  appears  that  the  final  temperature  rise  was  about  20  per  cent, 
higher  than  in  the  case  of  the  6-hours  run.  A  similar  run  was  made 
with  the  0-4-sq.  in.  cable  for  96  hours  at  475  amperes,  and'a  similar 
temperature  increase  was  noted. 
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Fig.  7. — Curves  showing  Temperature-Rise  of  Cables  laid  Solid 
IN  Bitumen  in  Stonew.are  Troughs. 


In  the  final  section  of  this  report  the  author  discusses  the  theory 
and  determination  of  thermal  constants  for  insulating  material. 
Values  of  thermal  resisti\ity  [i.e.,  the  difference  of  temiierature  in 
degrees  Centigrade  required  to  cause  the  flow  of  1  joule  per  second 
between  opposite  faces  of  a  centimetre  cube)  ai-e  given  for  cables  of 
0-6-sq.  in.  and  0-1 -sq.  in.  section.  For  the  former  values  of  487, 
540  and  488  are  recorded,  for  the  latter  values  of  507,  530,  536  and 
531.  The  corresponding  thermal  resistances  (t.e.,  difference  of 
temperature  in  degrees  Centigrade  required  to  cause  the  flow  of 
1  joule  of  heat  i>er  second  per  centimetre  length  between  core  and 
outer  surface  of  the  cable)  are  i-es]>ectively  43-3,  4S0,  and  43-5  ;  and 
73-9,  77-1,  77-5,  and  77-0.  Finally  the  thermal  resistance  in  the 
same  vuiits  for  the  trough  filling  and  ground  (relating  to  half  the 
trough,  as  two  cables  were  laid  in  the  same  trough)  is  given  as  87 
for  the  0-6-sq.  in.  cables  and  92  for  the  0-1 -sq.  in.  cables.  The  cable 
covering  did  not  show  any  serious  sign  of  softening  except  in  the 
case  where  the  final  temjierature  was  67°C.  The  working  limit  of 
teniperatui-e  was  estiiualcd  to  be  about  50^^C..  a  result  which  is  of 
the  same  order  as  tlio  43  C.  usually  employed  in  specifications  for 
this  tyix-  of  cable. 
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inci-ease  o\  resistance,  and  the  accuracy  of  the  bridge  was  such  that 
the  resistance  cculil  Ix'  found,  if  necessary,  to  one  part  in  10,(X)0. 
\'ariations  in  current  were  of  the  onler  of  0-25  per  cent.,  coi-espond- 
ing  to  variations  in  heating  of  0-5  i)er  cen*.,  so  that  this  accuracv 
was  ample.  Successive  tests  on  the  same  cable  under  sinnlar 
eouditions  yielded  results  ngireing  within  1  jx^r  cent. 


£(100  ])er  aninun.  The  war  bunus  at  present  payable  aw  the  initial 
salan-  is  £32()  odd.  The  apjxiintments  will  be  for  5  years  certain  (subject 
to  a  year's  prol)ation)  and  will  l>e  capable  of  renewal  at  the  expiration 
of  that  jieriod.  HesjKinsible  e.xjK-rience  in  large  modem  e.h.t.  electricity 
supply  undertakings  will  carrs-  s|HMial  weight.  Applications  by  Jan.  22, 
Mf.M.to  tho  riivnto  Secn^tary.   H.mic  Office,  Whitehall,  8.W.  1. 
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The   Institution    of   Electrical    Kngineers. 

Discussion    on    "  The   Heatini^   of   Buried    Cables." 


The  report  of  the  Committee  which  was  appointed  bj'  the  British 
Electrical  and  Allied  Manufacturers'  Association  some  eight  years 
ago  to  consider  certain  questions  relating  to  the  heating  of  buried 
cables  has  recently  been  received  by  the  Institution  of  Electrical 
P]ngineer8,  and  has  been  discussed  at  various  meetings  in  London 
and  the  provinces  during  the  past  few  days.  We  give  an  abstract 
of  this  report,  which  is  largely  either  of  an  historical  or  an  interim 
character,  on  another  page  of  this  issue.  The  report  deals  with  a 
number  of  important  practical  considerations,  and  it  is  therefore 
unfortunate  that  so  closely  following  the  l^apers  of  Messrs.  W.  B. 
Woodhouse  and  ]l.  ().  Kapp,  those  desiring  to  discuss  it  should  have 
been  aiiected  with  a  not  unnatural  satiety.  It  might  have  been 
better  either  to  iiave  separated  these  communications  by  a  wider 
interval  or  to  have  discussed  them  all  together. 

PROCEEDINGS  IN  LONDON. 

The  meeting  in  London  was  but  scantily  attended,  though  the 
unusual  sight  of  a  lady  (Miss  Cockburn)  at  the  Council  table  should 
have  proved  an  attraction.  The  President  opened  the  proceedings 
by  announcing  that  the  Council  had  elected  Prof.  A>'DR:6  Blondel, 
whose  work  wiU  be  well  known  to  readers  of  The  Electrician,  to  be 
an  honorary  member  of  the  Institution.  He  also  announced  that 
Mr.  E.  M.  HtJGHMAN,  of  Bombay,  had  indicated  his  willingness  to 
give  £250  to  the  Benevolent  Fund  if  before  March  31,  1921,  nineteen 
donations  of  a  similar  amount  were  obtained.  We  hope  that  mem- 
bers will  see  to  it  that  Mr.  Hughman  has  to  "  fork  out." 

The  Object  of  the  Report. 

No  attempt  was  made  to  read  the  report  before  the  meeting, 
though  Mr.  E.  B.  Wedmore,  director  of  the  Electrical  Research 
Association,  made  a  few  preliminary  remarks,  in  which  he  empha- 
sised the  importance  of  research  on  this  subject,  iu  order  that 
economies  in  the  large  sums  which  would  have  to  be  spent  on  cables 
in  the  course  of  the  next  few  years  could  be  effected.  The  object  of 
presenting  the  first  completed  report  was,  he  said,  to  disclose  some 
valuable  data  which  had  already  been  prepared,  and  to  obtain  the 
criticism  of  members  of  the  Institution  with  a  view  to  further 
researches.  The  problems  of  the  deterioration  and  of  the  safe 
working  temperatures  for  various  kinds  of  cables  were  of  the  utmost 
importance. 

The  Knell  of  the  Solid  System. 

Mr.  C.  P.  Sparks,  though  he  starts  slowly,  is  one  of  the  best  and 
clearest  speakers  that  makes  himself  heard  at  an  Institution  meeting. 
He  said,  quite  rightly,  that  the  question  of  fixed  charges  in  connec- 
tion with  huge  power  stations  was  of  ever-increasing  importance, 
and  it  was  onlj^  by  really  knowing  what  factor  of  safetj^  we  were 
working  with,  and  what  was  the  limiting  temperatui-e  the  material 
would  stand,  that  we  could  earn  most  interest  on  the  colossal  expendi- 
ture involved.  The  comparison  of  the  three  ways  of  laj'ing  cable^ — 
solid  in  bitumen,  armoured,  direct  in  ground  and  drawn  into  stone- 
ware ducts — given  in  the  leport,  he  thought  interesting,  and  a 
further,  stage  in  the  investigations  would  probably  show  a  still 
greater  discrepancy  against  what  might  be  termed  the  solid 
systems.  Mr.  Melsom  had  said  that  the  thei-mal  resistivity,  although 
important,  was  not  so  important  as  might  appear  at  fii-st  sight,  but 
Fig.  12  in  the  report  showed  a  difference  as  between  solid  and 
armoured  cables  of  no  less  than  7°C.,  which  did  not  appear  to  square 
with  this.  Mr.  Fawssett's  contribution  on  making  the  rating  of 
cables  dependent  on  depth  at  which  they  were  buried  was  very 
valuable,  but  a  certain  definite  distance  from  the  surface  must  be 
kept  to  avoid  mechanical  interference  (compromi>e  again  !).  As 
Dr.  Marchant  pointed  out,  the  watt  loss  per  foot  run  of  cable  was' 
the  proper  method  by  which  to  approach  the  question  of  tempera- 
ture rise,  especially  in  dealing  with  not  one  cable  but  a  group  where 
the  cables  were  close  together.  The  question  of  dielectric  hystere- 
sis, discussed  in  that  room  20  or  21  years  ago  (this  is  a  figure  of  speech), 
was  now  of  prime  and  growing  importance,  whereas  so  short  a  time 
ago  as  1913-14  it  was  of  little  importance.  The  report  contained  the 
statement  that  "  the  final  permissible  maximiun  temperature  of  a 
paper-insulated  cable  is  at  present  stated  in  the  T.E.E.  Wiring  Rules 
to  be  150°F.  That  figure  had  been  fixed  when  he  was  chaiinian  of 
the  committee,  not  for  buried  cables,  or  for  the  large  cables  in  use 
to-day,  but  as  a  safe  figure  for  the  ordinary  conductors  used  in 
houses. 

Mr.  C.  Beavek  was  let  down  by  the  lantern,  or,  rather,  by  the 
lantern  operator.  He  had  hoped  to  be  able  to  show  some  slides. 
However,  without  them  he  was  able  to  say  that  to  raise  the  figure 


of  150  F.  given  in  the  i.E.E.  Ruk-ri  would  be  dangeroos,  because 
though  paj>er  and  other  organic  materials  deteriorated  quite  slowly 
under  the  influence  of  heat,  pafx,-r  at  least  deteriorated  fairly  suddenly 
at  some  critical  time.  He  also  emphasised  the  imp^jrtance  of  the 
heating  due  to  dielectric  loss. 

The  Report  axd  Ecosomizs. 

Mr.  B.  Welborn  evidently  thinks  that  this  report  is  going  to  save 
money.  One  speaker  at  Manchester  had  said  that  a  capital  saving 
of  1  per  cent,  might  be  looked  for  as  a  result  of  the  investigation, 
but  he  (Mr.  Welbom)  regarded  that  as  an  extremely  low  figure. 
Drawing  cables  into  ducts  was  a  moribund  system  if  it  was  not 
already  dead.  It  might  be  well  to  vary  the  section  of  conductor 
with  the  nature  of  the  soil.  (But  would  this  really  be  worth  while 
in  practice  ?)  Much  useful  data  was  given  in  the  report,  and  Prof. 
Marchant's  figures  for  the  continuous  working  temperature  of  bitu- 
men insulated  cables  were  interesting.  Bitumen  cables  w  ere  used 
in  colliery  installations  where  the  condi^^ons  were  unusually  hot, 
and  that  showed  that  the  permissible  safe  rise  to  be  allowed  must 
inevitably  be  cut  down  the  current-carr}-ing  capacity  of  the  cable. 
Mr.  Welbom  does  not  speak  very  loudly,  and  it  was  sometimes 
difficult  for  those  remote  from  him  to  hear  what  he  was  sajin^ 
Tempebattre  Questions. 

Mr.  P.  RosLiNG  remarked  that  the  temperature  of  a  cable  was 
generally  taken  as  that  of  the  lead  sheath,  but  the  temperature  of 
the  conductor  was  what  mattered  ;  that  would  be  of  importance  in 
supertension  cables.  In  the  I.E.E.  Rules  it  was  not  specified  whether 
the  temperature  of  the  conductor  or  of  the  exterior  of  the  cable  waa 
referred  to.     This  should  certainly  be  defined. 

Mr.  R.  O.  Kapp  remarked  that  the  theoretical  law  for  tempera- 
ture rise  plotted  against  time  was  generally  taken  to  be  an  expo- 
nential curve.  Most  of  the  heating  curves  given  in  the  Report 
approximated  ver\'  closely  to  an  exponential  curve,  though  others 
departed  from  it  by  about  10  per  cent. 

DISCUSSION  AT  LEEDS. 

The  "  Heating  of  Buried  Cables  "'  report  was  discussed  at  Leeds, 
on  December  14th. 

Mr.  E.  B.  Wedmore  pointed  out  that  the  research  in  question 
had  been  first  inaugurated  piimarily  on  behalf  of  the  user  in  con- 
tradistinction to  the  manufacturer.  The  whole  of  the  research 
work  had,  however,  now  been  co-ordinated,  and  one  body  was 
carrying  out  research  w  ork  both  for  user  and  manufacturer. 

Mr.  S.  W.  Melsom  said  that  as  this  was  only  an  interim  report 
it  was  recognised  that  the  date  therein  w  as  not  in  such  a  form  as  to 
be  readily  applicable.  One  of  the  n\ost  important  points  yet  re- 
maining to  be  d'  termined  was  the  maximum  temperature  that  the 
dielectric  of  a  cable  would  stand  indefinitely  without  deterioration. 

The  Indefiniteness  of  the  Data. 

Mr.  A.  S.  Gibbon  complained  that  he  had  difficulty  in  discussing  a 
report  of  such  an  indefinite  and  preliminary  natui-e,  and  that  these 
points  which  were  required  to  be  known  were  still  appanntly  under 
consideration.  He  said  that  he  would  like  to  have  seen  more  le- 
ference  to  the  particular  instance  of  cables  laid  together,  and  thought 
the  one  important  point  whicl  the  report  had  brought  out  was  that 
heavily-loaded  cables  should  be  of  larger  section  where  they  leave 
the  giound. 

Mr.  A.  G.  Cooper  said  that  apparently  most  of  the  tests  had  been 
carried  out  on  short  lengths.  On  long  lengths  of  cable  what  would 
be  the  effect  of  the  joiiits.  He  was  doubtfid  whether  the  results 
obtained  were  of  direct  practical  apiilication.  since  the  heating 
appeared  to  have  been  eftected  with  a  lower  voltage  than  that  for 
which  the  cable  was  primarily  intended. 

Some  Fundamental  CRmcisMS. 

Mr.  W.  M.  Selvey  said  that  in  making  any  investigation  in  w  hich 
a  number  of  variables  oceuriTd.  it  was  netussary  first  to  investigate 
under  conditions  where  all  the  variables  could  be  eontrolletl.  These 
could  be  called  the  control  ex{  eriuunts.  Apparently  the  control 
experiments  in  the  ]nesent  report  were  those  in  which  Mr.  Melsom 
had  taken  observations  with  a  cable  in  air  laid  on  a  floor.  But 
the  nature  of  the  floor,  of  the  contact  of  the  cable  with  the 
Jcor.  the  temperature  of  the  envelope  surroimding  the  cable,  the 
colour  of  the  surface,  the  nature  of  the  surface  of  the  cable,  had 
none  of  them  been  considered.  Hence  these  control  experiments 
could  hardly  be  called  perfect,  and  yet  all  the  results  in  the  report 
were  referred  to  them  as  an  origin.     The  final  report  should  be 
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passed  under  the  pencil  of  an  editor-in-chief.  Complete  data  as  to 
moisture  content  in  the  soil  were  available,  but  for  this  work  know- 
ledge of  the  capacity  of  the  soil  both  to  absorb  and  to  retain  moisture 
\\ould  have  to  be  obtained.  The  control  experiments  should  be 
carried  out  on  a  cable  suspended  in  air.  A  cable  laid  in  soil  could 
dissipate  heat  more  easily  than  one  in  air,  and  hence  could  be  more 
heavily  loaded.  This  loading  could  be  co-related  to  the  loading  on 
a  cable  suspended  in  air  by  a  constant  made  up  of  vaiious  com- 
ponents. 

Mr.  B.  C.  Frknch  wanted  further  information  as  to  the  conditions 
under  which  certain  tests  had  been  carried  out.  The  results  were 
very  indefinite,  and  more  reference  should  have  been  made  to  a 
definite  heating  under  definite  conditions.  No  thermal  time  con- 
stant of  cables  had  been  given,  and  the  mixture  of  English  and 
Metric  Measurements  was  to  be  deprecated. 

Mr.  8.  W.  Melsom,  in  reply,  was  of  opinion  that  it  would  not  be 
j)ossible  to  give  hard  and  fast  rules  for  loading  cables,  owing  to  the 
great  diversity  in  conditions  of  working.  He  did  not  agree  with 
Mr.  iSelvey's  ideas  about  control  experiments  as  he  took  it  the 
criterion  of  a  control  experiment  was  whether  the  results  could  be 
leproduced  at  will  with  negligible  differences.  This  had  been  done 
in  the  present  instance.  The  data  available  from  agricultural 
experts  on  moisture  only  referred  to  depth  of  6  in.,  and  was,  there- 
fore, not  very  valuable  for  the  present  investigations. 

DISCUSSION  AT  NEWCASTLE. 

A  discussion  on  the  Heating  of  Buried  Cables'  Report  took  place 
at  Xewcastle-on-Tyne  on  December  1.3th  when  Mr.  C.  Vernier, 
Chairman  of  the  Buried  Cables  Sub-Committee,  said  the  deplorable 
delays  which  had  ocicurred  since  the  commencement  of  the  research 
were  due  to  circumstances  beyond  the  control  of  the  Committee. 
The  difficult}'  in  obtaining  material  during  the  war  was  the  primary 
cause,  whilst  the  question  of  finance  also  contributed.  The  latter 
difficulty  was  now  fortunately  almost  overcome. 

After  the  contents  of  the  Report  had  been  briefly  outlined  by  Mr. 
H.  W.  Melsom  and  Mr.  E.  Fawcett.  Dr.  W.  M.  Thornton  pointed 
out  that  when  using  the  Kelvin  double-bridge  method,  where  extreme 
accuracy  was  required,  all  the  bridges  should  be  carefully  checked 
with  one  another  in  order  that  the  results  might  be  truly  comparable. 
It  was  admitted  that  this  had  not  been  done,  although  the  bridges 
used  had  all  been  compared  with  check  bridges.  It  was  stated  that 
an  aluminium -painte(i  cable  became  22  per  cent,  hotter  than  a 
cable  surface.  This  difference  in  temperature  was  evidently  due 
to  the  difference  in  radiation,  which  proved  that  the  dissipation  of 
the  heat  in  a  cable  was  not  entirely  due  to  radiation,  but  must  be 
assisted  by  conduction  and  convection.  Otherwise  the  effect  of  the 
aluminium  painting  would  have  been  much  more  Tnarked.  the 
main  point  with  regard  to  the  heating  of  cables  was  deterioration. 
In  the  ease  of  paper-insulated  lead-covered  cables  it  should  be  possible 
to  make  the  life  of  the  cable  anything  that  was  desired  by  varying 
the  current  density.  So  long  as  the  l^ajier  Avas  properly  enclosed  in 
the  lead  there  .should  be  no  deterioration  provided  there  is  no  over- 
heating. 

No    DlFKEKENCK    BETWEEN   A.C.   AND   D.C. 

.Mr.  C.  Bertram  commented  on  the  fact  that  the  results  obtained 
by  the  A.C.  and  D.C.  tests  showed  no  appreciable  difference. 
Hysteresis  effect  in  the  dielectric  must  be  therefore  negligible 
The  rise  in  temperature  on  the  last  10  ft.  of  cable  was  siuprising,  and 
he  did  not  favour  the  scheme  of  using  tail  pieces  of  larger  section. 
It  was  later  pointed  out  that  this  inci-eased  heating  was  largely 
due  to  the  end  of  the  cable  coming  into  the  air,  where  the  thermal 
condrutivity  was  considerably  lower  than  that  of  the  ground,  and 
further  that  the  ])ra(ti<e  of  installing  larger  tail  sections  had  been  in 
use  for  a  considerable  time  on  the  North-East  Coast,  withovit 
encoiintering  any  gj-eat  difficulties. 

A    PHACTKAIi    Sl'OOESTION. 

Mr.  \\  i'.  1*ai<ki;k  stated  th.at  ojierating  engineers  wer"  extremely 
anxious  to  know  at  what  temjjcrature  a  cable  might  hr'  >afely  run, 
])artieularly  on  overloads  of  one  or  two  hours'  dmai'on.  The 
temperature  rise  was  the  vital  point  with  most  a])j)aratus,  luit  in 
the  majority  of  eases  an  indication  of  the  tem])erature  rise  was 
obtainable.  Such  inforuuition  a\  as  also  rocpiired  in  the  case  of  cables, 
and  some  instrumoi\t  which  would  give  the  current  in  the  core  and 
tho  temjierature  of  the  sheath  was  mgently  irquii-ed.  Such  an 
instrument  would  not  need  to  be  exce|)tioiuilly  accurate.  If  it 
would  ivad  to  witiiin  .">  ]H>r  cent,  it  would  i)e  exfi-emely  lienelicial.  as 
it  would  give  some  guide  as  to  the  life  in  the  cable.  I'ndcr  pivsent 
conditions  it  was  only  ])ossible  to  guess  at  (lie  (ondition  of  the  cable 
or  to  run  until  bivakdown  occurrtMl. 

Mr.  I*.  V.  Allan  considered  that  the  i.uist  imjwrtant  ])oint  was 
the  effccta  of  diffei-ent  soils  and  surrounditigs  upon  the  heating  of  the 


cables,  He  suggested  that  the  results  obtained  in  this  country  for 
the  earth  temperatures  at  different  seasons  of  the  year  should  be 
passed  on  to,  say,  Australia  and  Canada,  AA-ith  the  request  that  they 
should  compile  corresponding  data.  The  conditions  must  be  very 
different  in  other  countries,  and  the  behaviour  of  the  cable  would 
be  affected  accordingly.  He  also  suggested  that  investigations  should 
be  made  to  ascertain  the  temperature  of  the  dielectric  between  the 
cores  in  the  case  of  three-core  cables,  as  he  understood  that  this  was 
usually  the  hottest  part  of  the  cable,  and  the  temperature  here  might 
easily  be  the  limiting  factor  effecting  the  life  of  the  cable.  This 
was  supported  by  other  speakers. 

The  Factor  of  Ignorance  in  Cable  Laying. 

Mr.  H.  Bridges  observed  that  in  the  past  cables  had  been  both 
manufactured  and  laid  under  a  factor  of  ignorance.  The  present 
report  went  a  long  way  towards  remedying  that  condition  although 
it  was  primarily  concerned  with  single  cables.  Information  was 
urgenth'  needed  as  to  the  effect  of  grouping  cables  ;  as  the  m  ual 
congestion  of  power  station  sites  invariably  resulted  in  extensive 
grouping,  a  fact  to  which  little  attention  had  been  paid  in  the  pa.st. 
Information  as  to  the  effect  of  plain  jute  covering  on  the  temperature 
rise  of  cables  would  also  be  welcomed.  In  the  case  of  concentric 
cables  the  inner  core  was  apparently  at  a  higher  temperature  than 
the  outer  core;  this  could  be  partially  remedied  by  crossing  the  cores 
at  all  joints.  The  difference  in  the  temperature  of  the  lead  sheath 
and  the  cores  tended  to  show  that  the  temperature  of  the  cores  and 
sheath  were  uniform,  and  that  the  temperature  gradient  in  the 
dielectric  was  also  uniform.  Regarding  the  use  of  increased  sections 
of  cable  mention  was  made  of  a  40-mile  loop  of  cable  which  was  laid 
in  varying  sizes  to  meet  the  different  conditions  of  the  route  in  which 
it  was  laid,  on  which  an  earth  fault  developed,  and  was  immediately 
located  to  within  a  few  yards,  thus  shoA\ing  that  the  var\nng  sizes 
were  not  detrimental  from  a  practical  point  of  view,  although  the 
cost  was,  of  course,  increased. 

Mr.  S.  W.  Melsom  (in  reply)  said  that  such  an  instrument  as 
required  hj  Mr.  Parker  had  actually  been  constructed  in  an  experi- 
mental form  for  use  on  direct -current  cables,  and  the  possibilities 
in  the  case  of  alternating-current  cables  Avere  being  investigated. 
The  temperature  of  the  dielectric  in  three-core  cables  was  also  being 
investigated,  and  the  lines  of  heat  flow  Avere  being  checked.  The 
important  qxiestion  of  the  deterioration  of  the  dielectric  Avas  being 
carefully  explored  by  A'arious  processes  of  heat  treatment. 


Distribution   in   1940. 

By    "A    FUTrRIST." 

After  reading  the  tAvo  Papers  on  '"  Distribution  of  Electricity." 
one  by  Mr.  Kapp  and  one  by  Mr.  Woodhouse.  and  hearing  some  of 
the  discussion  thereon,  I  fell  to  musing  and  found  mj-self  opening 
my  "  Times  "  tAventy  years  hence. 

On  looking  at  the  contents  page  1  saAV  that  the  list  of 
interruptions  yesterday  to  the  National  Power  Supply  Avas 
published  on  p.  17,  Finance  and  Commerce  Section.  Not  A\-ishing 
to  harroAv  myself  with  seeing  Avho  had  suffered,  I  next  turn  to  the 
Editorial  page  and  found  a  leader  in  connection  Avith  the  English 
Territorial  Section  of  the  Heat,  Light  and  Power  Dejiartment.  or 
Avas  it  the  National  PoAver  Combine  ?  It  a]ipeared  that,  "  The 
parsimony  of  those  in  charge  of  the  undertaking  in  meticulous 
interconnection  of  the  network  to  save  a  fcAv  tho\isands  in  the 
yearly  account,  and  their  entire  failure  to  realise  that  the  jirovision 
of  sufficient  trunk  feeders  is  the  very  life  blood  of  the  country, 
makes  us  sometinies  Avish  for  those  good  old  days  A\hen  local 
interruptions  AACre  so  fcAv  and  unimi)ortant.  We  must,  however, 
Avelcome  the  much-belated  official  annoinicements  made  in  the 
House   to-day.  .  .  ." 

Trouble  in  Parliament 

Tinning  i\ext  to  the  Parliamentary  Intelligence,  the  following 
paragraph  caught  my  eye  :  "  The  Member  for  Edinburgh  rose  to 
ask  Avhether  any  annovmcement  could  be  made  to  the  House  as 
to  the  recent  disturbaiuns  to  the  PoAver  Supply  in  South  Wales 
arising  out  of  the  i-egrct table  occurrences  at  I'ony  Tandy.  The 
ex-PRIME  MINISTER  asked,  If  in  i-ephing  to  the  Honorary  Mem- 
ber's question,  curirnt  rumoiu-s  could  be  dealt  A\ith  that  the  many 
interruptions  to  su)>ply  in  the  Woollen  Districts  of  Yorkshire  were 
not  iminfluenccd  by  the  contem]Hirarv  complaints  oi  the  Ministry' 
of  Trans]iort  as  to  the  delay  of  the  local  authorities  of  those  di.stricts 
in  collecting  and  transmitting  to  the  Exchequer  the  transport  dues 
until  they  A\ere  considerably  overdue,  and  Avas  not  this  a 
recnuleseence  of  that  deadly  ]iolicy  of  n^prisals  A\hich  had  formerly 
obtained  within  the  recollection  of  some  of  the  members  ?     The 
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Member  for  Slo-cum-Wilderness  was  also  understood  to  ask, 
amidst  some  little  disturbaiue,  when  his  constituency  was  to  have  a 
supply,  and  why  the  main  trunk  feeder  passing  their  floor  coulrl 
not  \Hi  tapped  for  their  l)enefit  to-morrow. 

The  Prime  Minister  on  Electrkity  Sipjm.v. 
hi  reply  the  1*bime  Minister  announced  that  it  had  finally  Ijeen 
decided  to  allot  the  sum  of  10  million  pounds  for  main-trunk 
feeders,  the  work  to  be  spread  over  a  number  of  years,  but  that 
100  miles  of  main-trunk  feeders  would  be  this  year  changed  over 
from  the  old  overhead  high-tension  system  to  the  new  single -cable 
direct-current  system,  and  that  the  first  alteration  would  be  in  the 
Pony-Tandy  district.  Tn  the  meantime,  he  added,  requisite 
measures  were  being  taken  to  safeguard  all  main-line  trunk-feeder 
routes,  and  all  admission  to  electricity  works,  except  by  pass 
coimtersigned  by  two  responsible  officials,  had  been  prohibited. 
Some  allowance  had  to  be  made  for  the  miners,  who  were  faced 
with  decreasing  output  due  to  electrical  economies  and,  at  the  same 
time,  were  a.nnoyed  by  the  demands  of  electrical  engineers  for  clean 
coal.  He  repudiated  Avith  indignation  the  suggestion  as  to 
reprisals.  Since  the  Taxing  Department  of  the  Ministry  of  Transport 
and  the  Power,  Light  and  Heat  Department  were  in  separate 
watertight  compartments,  no  possible  communication  could  have 
taken  place  between  them.  The  disturbances  in  Yorkshire,  he 
thought,   might  fairly  be  attributed  to  the  extravagant  demands 


tna.de  by  the  manufactur*TS  for  power  resulting,  he  understood, 
from  an  abrupt  change  in  ladies"  fashioas  which  demanded  woollen 
garments  instead  of  the  light  silk-s  recently  worn.  He  did  not 
understand  what  exactly  Slo -cum -Wilderness  wanted.  Surely 
it  was  not  suggested  that  a  local  supply  cable,  from  which  the  power 
of  KX)  horses  was  required  for  four  hours  a  day,  should  U*  attached 
to  a  main  IOO,O^X>-volt  trunk  feeder  supphnng  Birmingham  from 
the  Severn  Barrage,  on  the  non-interruption  of  which  depended 
the  daily  livelihood  of  the  vast  thousand*  of  that  manufacturing 
district  ? 

An  interruption  by  the  Member  here  occurred,  but  hLi  remarks 
were  not  distinguishable  on  the  electrical  record  of  the  pr^x**<lingB. 

Tn  conclusion,  the  Pbime  Mi>aSTERsaid  that  they,  the  <  Government, 
were  fully  aware  of  the  irn^K^rtaPce  of  the  whole  matt'-r.  but  that 
they  would  not  Ix^  influenced  by  the  continual  nagging  they  had  to 
suffer.  He  suggested  that  the  more  prf>fitable  line  for  ^lembers  to 
take  would  be  to  educate  the  public  in  the  proper  asage  of  the 
supply  in  their  own  interests,  and  to  imprei^s  up^jn  the  manufacturvrs 
of  electrical  ajjparatus  that  they  mast  produce  goods  absolutely 
undamageable  and  fool-proof,  in  which  ca-se  we  should  ."joon  enjoy 
the  rare  and  refreshing  experience  of  a  totally  uninterruptable 
supply. 

And  then  I  finally  fell  asleep  and  dreamt  of  an  "uninterruptable 
supply." 


Electrical    Peddlery. 


An    Untried   Method   of    Selling. 


JJy    *'  ELECTROCYNIC 


It  is  evident  that  a  considerable  amount  of  business  is  done  by 
people  who  hawk  their  wares  from  door  to  door.  Usually  the  things 
they  sell  are  not  of  great  utility,  and  it  may  be  presumed  that  a  large 
proportion  of  the  sales  are  due  to  the  sheer  (and  sometimes  profane) 
persistence  of  the  seller,  rather  than  to  the  purchaser's  desire  to 
buy.  Ever  since  the  day — about  a  year  ago — when  an  exquisitelj^ 
dressed  and  delightfully  mannered  young  lady  sold  to  me,  on  my 
own  ungenerous  doorstep,  a  furniture  polishing  outfit  for  ten  shillings, 
I  have  been  obsessed  by  the  possibilities  of  this  intimate  form  of 
trading.  I  did  not  want  the  furniture  polish,  but  for  all  that  my 
pocket  was  depleted  to  the  considerable  extent  of  half  a  soveriegn 
by  the  specious  and  persuasive  arguments  of  a  pedlar. 

Elegant  Scruples. 
If  things  of  little  or  no  value  can  be  sold  in  tliis  way,  and  often  by 
people  of  repulsive  aspect,  the  method  should  surely  succeed  in  the 
case  of  articles  of  practical  and  demonstrable  utility,  such  as  electric 
irons  and  small  heating  and  cooking  appliances,  especially  if  ])cddle<l 
by  men  or  women  of  reasonable  education  and  refinement.  It  may 
be  objected  that  to  barter  the  distinguished  products  of  engineering 
genius  in  this  fashion  would  be  indelicate  and  untlignified.  There 
is  no  room  on  the  retail  side  of  the  electrical  business  for  these 
elegant  scruples,  which  are  really  only  ai)propriate  in  the  purveyor 
of  such  articles  as  pearl-handled  lorgnettes  to  the  higher  ranks  of 
the  aristocracy.  If,  as  seems  evident,  the  peddling  method  of  selling 
electrical  goods  provides  a  way  out  of  the  impasse  to  which  the 
contracting  section  of  the  industry  has  so  largely  contributed.  1 
think  that  it  should  be  adopted  with  enthusiastic  alacrity.  The 
present  volume  of  business  in  domestic  electrical  appliances  is 
ludicrously  s}nall,  in  comparison  with  what  it  should  and  could  be 
if  contractors  were  properly  alive  to  their  opportunities. 

A  Mobile  Showroom. 

I  am  quite  sure  that  any  dealer  who  eared  to  experiment  along 
these  lines  could  sell  huiulreds  of  irons  or  boiling-rings  where  now  he 
is  hard  put  to  it  to  sell  one.  Of  course,  such  an  enterprise  as  elec- 
trical peddling  must  be  properly  organised.  First  of  all  you  want 
a  salesman  possessing  technical  knowledge,  an  attractive  appear- 
ance and  a  refined  and  convincing  manner.  Then  there  must  be 
a  van  or  motor  lorry  capable  of  carrying  a  varied  stock  of  small 
appliances  and  also  serving  as  a  showroom  for  the  heavier  stuff,  such 
as  cookers,  washing  machines.  iSrc.  The  salesnuin  would  be  armed 
with  a  j>edlar's  licence  and  a  complete  list  of  electric  light  users  in 
his  radius.  If  thought  desirable,  liie  visits  of  this  electrical  pedlar 
might  be  announced  a  few  days  before-hand  by  means  of  carefully- 
written  letters. 

At  the  Smiths". 

Imagine  this  lorry — perhaps  electrically  driven — drawing  up 
outside  the  villa  residence  of  Mr.  and  Mrs.  Smith.     This  worthv 


couple  have  for  many  years  enjoyed  the  benefits  of  electric  light 
but,  so  far,  nobody  has  ever  attempted  to  introduce  them  to  the 
pleasures  of  electric  ironing  or  the  clean  simplicity  of  electric  cooking. 
The  Smiths'  are  not  rich,  but  they  have  enough  money  for  all  neces- 
sities and  most  reasonable  luxuries.  They  have  never  needed  to 
economi.se  in  the  equipment  and  furnishing  of  their  house. 

About  once  a  yetw  Mr.  Smith  has  to  buy  a  few  lamp^^.  which  h. 
gets  from  a  bu.sy  city  ironmongers  shop,  where  there  is  little  risk 
of  being  subjected  to  the  propagandist  oratorj-  of  the  electrical 
enthusiast.  A  contractor  near  his  home  occasionally  advertises 
electric  cooking  and  heating  apparatus  in  the  local  newspaper. 
Mr.  Smith,  however,  has  never  seen  this  pallid  and  inept  publicity-, 
for  the  simple  reason  that,  like  most  men  of  his  class  (the  "  middle- 
middle  "  class),  be  does  not  read  the  local  paper.  Xeedless  to  say, 
the  Smiths'  carefully  whitened  threshold  has  never  been  darkened 
by  the  form  of  a  canvasser.  The  central  station  wjtshed  its  hands 
of  Mr.  Smith  as  soon  iis  the  electricity  meter  had  been  connected. 

A  Rare  Phenomenon. 

Consequently,  when  the  ha^\  ker  of  electrical  devices  knocks  gently 
but  firmly  at  the  front  door  of  the  Smiths'  delectable  viUa.  he  comes 
bearing  a  message  which  is  entirely  new  to  husbam".  and  wife.  Since 
he  is  well-dressed  and  well-s}K)ken  and  in  possession  of  a  perfectly 
clean  \'isiting  card  (a  somewhat  rare  phenomenon  in  the  electrical 
business),  he  has  no  difficulty  in  obtaining  an  interview  with  Mrs. 
Smith.  He  susks  her  ixMinissioii  to  bruig  one  or  two  electrical 
appliances  into  the  house,  so  that  he  may  show  them  in  su-tual  use. 
This  is  given  at  once. 

Of  course  he  has  irons,  boiling-plates,  vacuum  cleaners.  v\:c..  of 
the  right  voltage  and  wired  up  so  that  they  can  lie  immediately 
connected  to  lamphoKler  or  wall-plug.  These  things  are  demon- 
strated to  the  ama/.ed  Mrs.  Smith,  who  luul  never  imagined  that 
electricity  could  be  applied  to  so  many  domestic  piu-poses.  The 
salesman  explains  how  to  use  the  various  devices,  and  tells  her 
exactly  how  much  current  each  consumes. 

Good  Business. 

The  ]>edlar  stays  in  this  house  about  1,^  minutes,  and  when  he 
leaves  he  leaves  l^ehind  him  an  iron  luul  a  boiling-plate,  for  which 
he  has  been  paid  on  the  spot  :  and  a  vacuum  clciUier.  which  Mrs. 
Smith  \nshes  to  discuss  with  her  husband  before  buyingj|  The  price 
of  the  vacuum  cleaner  is  about  £20.  so  she  may  be  pardoned  her  slight 
uncertainty  in  resj)ect  of  this  last  item.  Anyway,  the  enterprising 
pedlar  has  pocketed  about  £i  and  has  an  excellent  chsince  of  re- 
cei\Tng  a  cheque  for  £20  in  a  day  or  two. 

Does  this  little  story  sound  unlikely  ?  I  am  quite  convinced  that 
it  could  be  translated  into  actual  fact  half-a-dozen  times  a  daV  by 
a  clever  salesnuuL  If  he  only  did  business  with,  say,  10  or  15  -per 
cent,  of  those  he  called  upon,  the  profits  would  be  almost  incredibly 
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large.  And  it  should  be  remembered  that  the  pedlar  always  has 
the  tremendous  advantage  that  he  can  seek  his  market  anj'where 
within  lorry  radius  of  his  supplj'^  base, 

VrRGiN  Soil. 
In  my  owti  immediate  neighbourhood  there  are  several  blocks  cf 
flats — about  200  flats  in  ail.  Practically  all  are  electrically  lighted  ; 
while,  from  observations  and  discreet  inquiries  I  have  made,  I  should 
estimate  that  not  more  than  5  per  cent,  use  electricity  for  any  other 
purpose.  The  rents  of  these  flats  range  from  £70  to  £120  per  annum 
—at  least  they  did  before  the  recent  increase — so  that  it  is  reasonable 
to  suppose  that  the  inhabitants  could  quite  easily  afford  to  buy  such 
things  as  electric  irons,  &c.  And,  of  course,  they  would  buy  them,  if 
anyone  made  a  serious  attempt  to  sell.  Amongst  my  own  six  ac- 
quaintances in  these  flats,  not  one  has  ever  received,  during  his 
tenancy,  a  single  piece  of  electrical  advertising  matter- — unless  the 
Company's  quarterly  account  may  be  so  regarded.  It  is  extra- 
ordinary that  a  field  so  richly  promising  should  have  been  con- 
tinuously neglected  by  every  electrical  interest.  My  pedlar  could 
do  wonders  here,  and  I  shall  be  pleased  to  divulge  the  location  of 
these  flats  to  any  bona-fide  electrician  who  can  prove  to  my  satis- 
faction that  he  possesses  the  following:  (1)  A  pedlar's  license  ; 
(2)  a  stock  of  suitable  apparatus  ;   (3)  a  lorry  ;   (4)  the  ability  to  sell. 

The  Contractor's  Three-fold  Objection. 

I  don't  for  a  moment  suppose  that  this  suggestion  is  being  now 

put  forward  for  the  first  time,   although  I  have  never  seen  any 

previous   reference   thereto.     The   great   objection  to   it   froni   the 

average  suburban  contractor's  point  of  view  is  that  it  involves  (1) 


capital  expenditure  ;  (2)  personal  effort  ;  and  (3)  a  modicum  of  risk. 
Contractors,  as  a  class,  seem  to  prefer  a  passive  role.  They  love  to 
sit  in  their  shops,  surroimded  by  a  miscellaneous  collection  of  elec- 
trical scrap — ceiling  roses,  broken  shades,  bits  of  fittings,  and  the 
like^ — ^and  await  the  trustful  solicitations  of  thpse  enthu-siastic  souls 
who  are  content  to  order,  and  perchance  to  pay,  on  the  dealer's 
promise  to  "  send  to  the  City  for  it  in  the  morning  if  I  can  get  away." 
The  electrical  contractor  is  chronically  devoid  of  capital  and 
enterprise.  Perhaps  the  first  deficiency  produces  the  second,  or 
the  second  the  first.  Obvious]y,  it  is  useless  to  expect  this  type  of 
business  man  to  engage  in  what  must  to  him  appear  an  adventure 
of  the  most  desperate  character. 

Perhaps 

However,  I  am  sure  that  there  are  great  possibUities  in  electric 
peddling.  Electrical  appliances  lend  themselves  to  this  method  of 
selling  better  than  almost  any  other  class  of  domestic  apparatus. 
There  is  an  element  of  fascination  in  any  electrical  device,  which 
is  irresistible  to  the  average  housewife.  Curiosity  alone  woxild  ensure 
a  welcome  in  most  cases.  Then  again,  these  devices  can  so  easily 
be  shown  in  operation,  and  their  merits  are  so  evident,  that  every 
housewife  will  want  to  buy  even  although,  for  various  other  reasons, 
she  may  not  actually  do  so. 

Perhaps  one  of  these  days,  some  of  the  yoimger  bloods  in  the  elec- 
trical business  wHl  put  their  heads  and  their  money  together  and 
make  the  experiment.  Although  my  flat  is  completely — not  to  say 
elaborately — equipped  with  electrical  apparatus,  I  should  most 
certainly  buy  something — -a  shaving  water-heater  or  cigar  lighter, 
say,  to  encourage  them  in  their  worthy  enterprise. 


The   National  Budget    as  a   Business    Proposition, 

By    ERNEST   J.   P.   BENN. 

The  recent  debate  in  the  House  of  Commons  on  the  question  of  Iilr.  Chamberlain  adds  a  footnote  to  the  effect  that  the  Navy, 

economy  has  thrown  the  business  world  into  a  condition  of  despair.  Army  and  Air  Forces  will  cost  £270,000,000,  and  that  expenditure 

and  has  brought  home  as  nothing  else  has  yet  brought  home  the  "  cannot  be  reduced  unless  the  State  repudiates  its  obligations  to  its 

entire  hopelessness  of  the  politician  from  the  business  point  of  view,  pensioners  or  to  its  creditors,  or  risks  the  safetv  of  the  Nation." 

In  1914  industry  was  providing  the  State  .vith  £200,000,000  a  year,  Expenditure  Can  be  Reduced. 

and  that  sum  Avas  thought  by  many  to  be  highly  excessive.     During  jf  ^^    Chamberlain  would  take  a  week-end  in  Birmingham  and 

the  war  industry  produced  at  one  time  nearly  f  3,000,000,000a  year  ^^nsult  a  few  practical  business  men,  he  would  verv  soon  be  con- 

^1  rnn"n'n^nnnn'^f  i  ^'fi'"''''  Tf       ^^^.  ^^^^^ry  have  provided  ^^^^^  ^^^^  expenditure  can  be  reduced  verv  considerably.     K  he 

£1,500,000,000  at  the  bidding  of  the  pohticians.     This  murderous  ^^uld  divest  himself  of  his  official  position,  and  all  the  Parliamentary 

burden,  for  no  less  expressive  term  adequately  describes  it,  has  been  oUteness  which  vitiates  deputations  to  the  Trf^asurv.  and  thus  get 

accepted  by  industry  on  the  plea  that  we  were  reconstructing  and  ^^  ^^e  real  mind  of  the  business  world,  he  would  discover  some  very 

that  time  must  be  given  to  the  pohticians  to  clear  up  their  war-like  ^-    ^^^s  which  can  and  ought  to  be  made. 

commitments.     But  it  now  transpires  that  all  this  talk  of  recon-  r^o  begin  ^^ith,  interest  on  debt  is  based  upon  a  6  per  cent,  return, 

struction  18  pure  camouflage,  and  that  the  pohtician  proposes  to  go  ^ue   entirely   to   Government   extravagance;     if   the    Government 

on  coUecting  indefinitely  at  the  present  impossible  rate.     Business  ^^^^^         ^^  ^1^^  confidence  of  those  who  understand  monev  matters, 

men  know  very  well  that  this  cannot  be  done   they  know  that  the  ^^^  ^^^^  ^f  -^^^^^^  ^^,,j^        ^^^^  ^^  4          ^^^^      This  would  not 

limit  has  long  ago  been  exceeded  and  that  the  Chancellor  will  never  ^ff^.t  so  much  of  the  debt  as  is  funded  for  long  periods,  but  it  woidd 

^       again  be  able  to  squeeze  out  of  their  pockets  such  sums  as  have  been  ^^  ^^^^  ^^^^^^  ^j^^  ^^^^  ^^  ^^^^  enormous  floating  debt  and  aU  the 

recently  extracted  from  them.  short-dated   securities.     The   interest   item   in   Mr.    Chamberlain's 

Stronger  Backing  Needed  budget  need  not,  therefore,  stand  at  more  than  £300  000,000. 

Mr.  Peter  Rylands  representing  The  Federation  of  British  In-  jjow  Economes  Might  Be  made. 

dustncs.  18  doing  yooman  service  in  pressing  sound  views  on  a  ^o  include  redemption  of  war  debt  in  an  aimual  budget  at  a  time 

Treasury  which  seems  incapable  of  understanding  them    but  it  is  ^.^.^  unemplovment  is  rampant  because  industrv  has  no  working 

evident  that  if  the  country  is  to  be  saved  from  -..lustnal  ruin,  Mr  ^     j^^l  is  a  proceeding  which  it  is  surelv  impossible  to  justify  ;    in 

Rylands  must  be  backed  up  by  a  very  much  stronger  oody  of  pubhc  J^^^  ^,  debts  have  to  be  redeemed  they  could  be  readilv  i^placed 

opinion  than  IS  at  present  m  evidence  behind  h.m.     There  seems  to  ^^  j^^^.^.  ^^^.^  „f  ^^^^^.^^^^  .^  „^^.^^^1  ^^^^^^  ^^^  ^^  ^  ,„\^,a  basis. 

Ik,  a  fatalistic  impotence  about  amongst  our  ministers  and  our  j^  this  wav  £110,000,000  would  come  out  of  Mr.  Chamberlain's 

Members  of  Parliament,  which,  somehow,  must  be  removed.     The  budeet 

d^^."ff  ^"«n*;'n"nn  0,^0^™''*^  ""  •^"'""  f^'"  ^^f  ""Z  ^^r^"^''^"'*  ^°"^d  Nobodv  will  quarrel  with  pensions  to  disabled  soldiei-s.  .vidows, 

drop  to  £808  000.000,  now  he  .o.nes  f<.r^^  aid  as  if  he  M-ere  the  victim  .Kildren  and  old  ace  ix^nsione,-s,  but  Mr.  Chamberlain  lumivs  these 

llr'^r'     7   in^mn  nn'ir     «        ""     ^'"T"  ^^""^  ^"  cannot  do  with  t^^,,^,  ^^  £149,000.000  as  if  this  money  wer^  paid  to  these  i^ople. 

loss    hai  £1,100.000  000.     He  has  issued  a  statement  to  the  Press  ^t  ,lie  most  modest  estimate  £10,000.(X)0  could  l>c  taken  off  this 

follmvs"-  -  ""  '                       mniimmn  requirements  for  n.xt  year  as  ^^tal  if  the  swollen  and  grandiase  Ministry  of  Pensions  with  its 

elaborate  machinerv  in  everv  village  were  reduced  to  proportions 

Interest  on  debt 34.     niillions.  such  as  would  enable  it  to  fxMforni  its  functions  efficiently.     Then 

I'w  iIIIIIi.mV'''"             "^^«'««*'-y  *"  k^'^T  f^'th  with     ^  ^^^  settlements  and  training  schemes  at  £35.(mXOO0  is  very  largely  a 

Pensions  to  <lisai)lod  ■soidiorsVwVdowR'anVl'Vhiuiren  mV.l         "         "  ^"'"^^-     ^^'^^  '^''''^  •"^■^*  *"  l''«''"  ''^  «">'  ^"""^  "^  busine.'.s  purpose  which 

old-ago  pensions ]  t()  "^8  been  served  by  any  training  scheme,  and  this  item  must  be 

Ex-soldierft' land  st>ul(>nicn(  and  trjuninp  sclienios .ir>         ,'.  looked  upon  as  in  the  iiatuiv  of  doles  to  ex-service  men.     If  the 

Payments  in  ri>li(>f  of  your  rates,  viz.  :  subsistence  allowance  ]iaid  under  these  schemes  were  handed  over  to 

(fl)  Kduciitiop  of  your  (  liildnMi     ;->()         ..  these  men  bv  way  of  ]M>nsion  or  grant,  and  all  the  paraphernalia  of 

(/>)  lieaUli  and  iMUMni)loynunt  insurance  17         ,.  unwanted  training,  abolished.  £15.(H)0.(X)0  could  Ix^  deducted  from 

(c)  (.rants  to  local  authorities  and  police  in  relief  of                 f  ^^]^J3  j^^n, 

your  rates ^'A  '            '                          n-.        t.             rx 

(.0  Cants  to  provide  houses 11         '"  ^^                        ,  .  ,  \"^  5,*^=^  H^'^^'^.'^^'- ^ 

(.)  Inipnn.Mu.-nt  of  roads  (in  part   work  for  un-                   '  .    ^^^  ^"**>'  '"  ^'^'^"^^  ^^^-  Chaml>erlain  introduces  the  succeeding 

omiilovod ; 7  items  as  if  they  were  in  the  nature  of  Treasury  Charities  for  the 

Revenue  Departnirnls.  inrludinj;  cost  of  Post  Ofllco       00         "  relief  of  YOUR  rates,  is  to  say  the  least  offensive  in  view  of  the  fac*y 
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that  most  c^f  the  rates  in  question  would  never  Ije  levied  at  all  if 
local  authorities  with  their  knowledge  of  local  needs  left  no.  choice 
ip  the  matter. 

Space  prevents  an  examination  of  these  items  on  this  occasion, 
but  it  is  permissablc  to  point  out  that  (d)  grants  to  provide  houses 
should  be  described  as  expenditure  to  prevent  houses  being  built, 
and  certainly  £11,000,000  could  be  saved  in  that  direction.  It  is, 
further,  a  matter  of  astonishment  to  most  Vjusiness  folk  to  think  that 
the  Post  Office  has  now  to  be  subsidised  in  view  of  the  fact  that  the 
SociaUsts  led  by  Mr.  Sidney  Webb  have  for  a  generation  been  pointing 
to  the  piofits  of  the  Post  Office  as  a  jeason  for  the  nationalisation 
of  the  rest  of  our  industries.  It  would  not  be  unreasonable  to  ask  the 
Postmaster-General  to  make  his  business  balance,  and  in  that  way 
reduce  Mr.  Chamberlain's  estimate  by  a  further  £20,000,000. 

Mnally,  having  won  the  war,  and  swept  off  the  earth  the  enemy,  on 
whose  account  we  built  up  our  expenditure  on  fighting  forces  to 
£400,000,000,  the  business  world  finds  it  a  little  difHcult  to  under- 
stand why  in  this  third  year  of  ])eace,  it  is  necessary  to  allocate 
£270,000,000  for  this  purpose.  If  we  treated  the  fighting  forces 
liberally,  and  gave  them  the  whole  of  the  national  income  before  the 
war,  we  should  reduce  Mr.  Chamberlain's  budget  by  a  further 
£70,000,000.  These  alterations,  all  of  them  modest,  reasonable  and 
practical,  would  bring  the  Chancellor's  expenditure  even  below  the 
figure  which  he  mentioned  last  year  as  normal,  and  which  Mr. 
Lambert  endeavoured  to  establish  by  his  resolution  on  economy. 

This  is  not  a  political  question  ;  it  is  a  direct  business  problem, 
U])Oii  \\hi(li  depends  the  veiy  life  of  our  Commerce  and  Industry. 


Obituary. 

» 

DR.  ALEXANDER  MUIRHEAD,  F.R.S. 

As  briefly  recorded  in  our  last  issue  the  death  of  Dr.  ALEXANDER 
MUIRHEAD,  F.R.S.,  took  place  on  Monday,  December  1.3th.  This 
removes  one  of  the  few  remaining  pioneers  of  telegraphic  science. 


Elliott  &  Fry. 
Thk  Laik  1)h.  Ai.ic\.\M)1  r  Mi'ikhkau,  F.K.S. 

lAlexauder  Muirhead,  who  was  born  on  May  26,  1848,  was  the 
second  son  of  John  IMuirhead,  of  F..  Saltou.  p]ast  Lothian,  N.B. 
On  the  removal  of  his  father  to  London,  he  attended  University 
College  School,  where,  in  spite  of  the  handicap  of  deafness,  he 
carried  off  many  prizes  and  was  Cook's  prizewinner  for  his  year. 
At  his  father's  wish  he  gave  up  one  of  his  half-day  holidays  weekly 
to  drawing  and  the  other  to  practical  work  at  the  Regency  Street 
Works,  where  his  father  was  in  piutnprshi]>  with  Latimer  Clark. 


From  school  he  went  on  to  University  College,  where  he  rtndied 
under  Prof.  De  Morgan,  and  afterwards,  infsteai^i  of  going  to  Cam- 
bridge, as  he  ha^J  wished,  he  was  articled  aw  a  pupil  to  I>r.  Matthiesen 
and  worked  in  his  laboratory  at  St.  Bartholomew's  Ho«pital.  Before 
his  time  with  Dr.  Matthiesen  expired  he  wa*»  called  ujjon  by  Latimer 
Clark  to  work  on  the  subject  of  Electrical  Stanrlardn. 

In  1800  he  took  his  D.Sc.  degree  at  London  I.'niverhity,  chooeing 
electricity  in  preference  to  chemiistry  a.s  his  subject.  Prof.  Carey 
Foster  was  one  of  the  examiners  and  he  anfl  Muirhead  afterwards 
became  close  friends.  In  1870  he  wa.s  elected  a  Fellow  of  the 
Chemical  Society.  In  1874  he  carried  out,  in  conjunction  with  the 
late  Mr.  Herbert  Taylor,  exj)enn.ent8  to  solve  the  problem  of 
duplexing  long  submarine  cables.  In  1875  he  and  Mr.  Herbert 
Taylor  took  out  a  joint  patent  for  the  artificial  line. 

During  the  next  few  years  he  successfully  establishetl  duplex 
working  on  many  long  cables,  using  the  Marseilles-Bona  line  in 
1 875  and  the  Marseilles-Malta  line  via  Bona  in  lS7f<  for  trial  purpoees. 
It  is  interesting  to  note  that  the  caV>le  from  BallinskeUitts  Bay. 
Ireland,  to  Torbay,  Nova  Scotia,  belonging  to  the  Direct  United 
States  Cable  Company,  wa.s  the  first  ocean  cable  to  which  the  .s-ysrtem 
of  duplex  working  was  applied.  This  was  established  with  complete 
success  by  Dr.  A.  Muirhead  and  Mr.  Herbert  Taylor  in  1878. 
The  working  speed  on  this  cable  wat  found  to  he  aLout  KO  letters 
per  minute  each  way,  or  nearly  twice  the  speed  of  simplex  working. 
The  receiver  used  was  the  mirror  galvanometer. 

After  the  death  of  his  father  in  1885  Muirhead  left  Regency  Street 
Works  and  took  rooms  at  Elm  Court  for  consulting  work.  He  soon 
left  here  and  established  a  laboratory  in  Cowley  Street,  Westminster, 
afterwards  going  on  to  Princos  Street,  Storey's  Gate. 

In  1893  he  manied  Mary  Elizabeth,  daughter  of  Mr.  WQliam 
Blomfield,  of  Upper  Norwood,  and  settled  at  The  Lodge,  Shortlands, 
Kent.  In  1896  he  gave  valuable  evidence  before  the  Pacific  Cable 
Committee  appointed  to  consider  the  proposal  of  layine  a  telegraph 
cable  bet^^een  British  North  America  and  the  Colonies  of  Au.^tralasia. 
About  1S96  he  became  associated  mth  Sir  Oliver  Lodge  in  h's  work 
in  connection  •nith  Wireless  Telegraphy,  and  was  jointly  responsible 
for  the  Loclge-Muirhead  system  of  Wireless  Telegraphy.  In  19l>4 
he  was  n)ade  a  Fellow  of  the  Royal  Society  for  his  work  in  connectaon 
with  the  development  of  telegraph  science. 

In  later  years  Dr.  Muirhead  took  an  active  part  in  solving  the 
problems  in  connection  with  transmission,  retransmission  and 
reception  on  submaiine  cables,  and  a  large  number  of  patents  stand 
in  his  name  dealiriL'  ^^^th  this  subject. 


Recent  Developments  in  Illuminating 
Engineering. 

At  the  meeting  of  the  Illumlnating  Engineerisg  Society  on 
December  14th,  Mr.  Leon  Gaster  presented  a  summary  of  events 
during  the  vacation,  and  the  meeting  was  given  up  to  the  reading  of 
reports  and  the  exhibition  of  novelties.  Mr.  Caster's  address  was 
devoted  largely  to  an  account  of  the  work  of  the  various  committees 
of  the  Society,  to  which  two  dealing  i-os|x>etively  with  the  measure- 
ment of  light  and  illumination  and  motor-car  he*  dlights  have 
recently  been  added.  The  latter  is  a  joint  committee,  ^ecei^■ing  the 
co-operation  of  a  number  of  leading  bodies  concerned  with  auto- 
mobiles. Industrial  lighting  has  fig\ired  largely  in  recent  dis- 
cussion.'  and  Papers,  for  example,  at  the  congress  of  the  Royal 
Institute  of  Public  Health,  held  ip  Paris  this  year,  and  at  the  con- 
ference of  the  British  Industrial  "  Safety  First  "  Association,  at 
Olympia  in  September.  Attention  was  drawn  to  the  formation  of 
the  Committee  on  the  Causes  of  Blindness,  appointed  by  the  Ministry 
of  Health,  which  will  doubtless  ]iay  attention  to  the  part  plawd  by 
inadequate  lighting  in  causing  defects  oi  vision  ;  for  example,  the 
disease  known  as  ''  miner?'  nystagmus." 

Reports  on  progress  in  lamps  and  lighting  appliances  were  pre- 
sented by  the  two  committees  concerned  resixvtively  with  electrical 
and  gas  developments.  The  position  in  regard  to  electric  lamps  and 
fittings  is  stated  to  be  better  than  at  the  corresponding  time  last 
year.  Supplies  of  gasfilled  /amps  have  improved,  production  having 
been  inci-eascd  five  or  six  times  during  the  last  ^Tar.  A  notable  step 
has  been  the  introduction  of  40  and  60  watt  tyiK>s  of  gasfilled  lampe 
and  of  suitable  shades  and  bowls  for  use  therewith. 

After  the  presentation  of  these  i-eports  there  were  a  number  of 
short  accounts  of  exlubits  and  novelties.  Major  Apkiax  Kua>* 
exliibitcd  the  latest  form  of  the  Sheringhara  daylight,  which  has  now 
been  produced  in  a  practical  standardised  form,  and  gave  some 
accoimt  of  the  applications  of  tliis  type  of  "  artificial  daylight.' 
It  was  stated  that  a  small  form  of  portable  apparatus  is  also  in  pre- 
paration, and  this  will  doubtless  find  applications  in  many  cases 
where  the  large  \mits  are  unsuitable. 
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Jlr.  Stai>ks,  of  the  Edison  Swan  Electric  Company,  Ltd.,  showed 
small  wattage  gasfilled  lamps  equipped  with  opal  glass  bulbs,  and 
Mr.  J.  S.  Dow  exhibited  two  small  neon  lamps,  which  had  been 
loaned  by  this  company  for  demonstration  at  the  meeting.  This 
form  of  lamp,  which  is  becoming  familiar  abroad,  but  is  at  present 
little  knoAvn  in  this  coimtry,  utilises  an  electrical  discharge  through 
rarified  neon  gas.  The  lamp  can  be  inserted  into  an  ordinary  socket 
on  220  volts,  and  resembles  an  ordinarysmall  metal  filament  lamp  in 
ap])earance.  The  interesting  feature  about  these  lamps  is  that  no 
transformer  or  pressure -raising  device  is  needed,  and  they  can  ])e 
switched  on  and  off  in  exactly  the  same  manner  as  a  metal  filament 
lamp.  The  bulb  is  filled  with  an  orange  glow,  and,  though  the  light 
yielded  is  at  present  small  (apparently  less  than  1  c.p.  for  a  5  watt 
lamp),  the  very  low  consumption  for  which  such  lamps  can  be  made 
should  render  them  useful  in  cases  where  only  a  small  light  is  needed 
A  special  application  mentioned  is  in  connection  A\-ith  luminous 
signs,  as  lamps  can  be  made  in  the  form  of  letters  of  the  alphabet. 

Among  other  items  maj'  be  mentioned  the  exhibition  of  a  small 
"foot-candle  meter,"  lent  by  the  British  Thomson-Houston  Com- 
pany, Ltd.,  which  has  the  quality  of  enabling  a  reading  to  be  obtained 
by  mere  inspection  of  a  scale,  bearing,  a  number  of  spots  of  graduated 
brightness,  without  its  being  necessary  to  manipulate  the  apparatus 
to  obtain  balance.  Mr.  A.  Cuknington  described  a  method  of 
lighting  railway  time-tables  by  transmitted  light  from  a  lamp  cop 
cealed  from  view  inside  the  rack,  as  used  at  Waterloo  station. 

At  the  conclusion  of  the  discussion  it  Avas  announced  that  the  nex 
meeting  in  January  would  be  devoted  to  a  discussion  on  "  The  Use 
of  Light  in  the  Preparation  of  Films,  Avith  Special  Reference  to  the 
Lighting  of  Cinema  Studios,"'  to  be  opened  by  Mr.  J.  C.  Elvy. 


hood  is  mounted  a  humidifier  or  air  moistener,  consisting  of  a  -\\  ater 
pan,  access  to  which  is  obtained  by  lifting  the  dome-shaped  hood. 
Svidtches  for  heat-control  purposes  are  mounted  in  the  base  of  the 
frame  of  the  fire.  The  general  style  of  the  decoration  of  the  frame 
is  of  the  "  Adams  "  period,  and  a  number  of  finishes  are  offered. 

Another  fire  manufactured  bj'  the  same  firm  for  use  in  the  middle 
of  a  room  is  the  "  Brazier  "  fire.  This  consists  of  a  circular  cast-iron 
base  with  a  dome -shaped  casting  forming  a  protecting  hood  for  the 
elements  which,  together  with  the  control  switches,  are  movmted  in 
the  base  of  the  fire  frame.  Four  sizes  are  oft'ered,  viz.,  1  kw.  to 
2-5  kw.  in  .500-watt  stages. 


Fig. 


— "  Falco  ■'  Brazier 
Pattern  Fire. 


Fio.  4. — "  Falco  "  Dog 
Grate  Fire. 


Heating  and  Cooking  Notes. 

New  "  Falkirk  "  Apparatus. 
We  have  previously  made  reference  to  the  fact  that  it  is  not  always 
wise  practice  to  place  an  electric  fire  in  the  fireplace  of  a  living  room. 
With  the  exception  of  the  bowl  type  of  fire,  hoAvever,  the  majority 


The  "  Mantel  "  pattern  fire,  which  is  also  manufactured  by  the 
Falkirk  Company,  is  a  serviceable  type  for  use  in  li^-ing  rooms, 
w^here  it  is  decided  to  install  the  fire  in  the  fireplace.  The  frame  is 
of  cast-iron  and  can  be  obtained  finished  in  standard  ebony  lilack.  or 
in  coloured  enamel  finish.  A  trivet,  as  illustrated,  can  be  obtained 
if  desired,  but  the  use  of  this  accessory  rather  interferes  m  ith  easy 
access  to  the  rotary  sAntch  which  is  mounted  at  the  base  of  the  fire. 
The  sizes  made  range  in  ,500-watt  steps  from  1  kw.  to  2-5  kw. 

The  Dog  Grate  Pattern  Fire,  made  by  this  firm,  is  a  most  i)leasing 
pattern,  especially  when  finished  armour  bright.  In  this  fire  the 
elements  are  brought  somewhat  forA\ard  on  the  lines  of  the  new  type 
of  coal  grate,  a  factor  which  certainly  aids  heat  distribution.  The 
same  range  of  sizes  are  offered,  and  also  a  variety  of  finishes. 

The  "Falco  "'Auto-Heater  consists  of  a  convector  element 
mounted  in  a  perforated  sheet -steel  cy'.ir.dcr.  r  i.d  is  intended  for  use 


Fio.   1. 


l''\i.(()-()i!iirr '■    l''iKK  IN   -Vdam's  Stymc. 


of  radiant  liiis  seem  to  lia\c  b<'cn  d(<sigiu"d  for  (luit  i)urposc.  No 
particular  regard  has  been  ]mid  to  making  the  back  of  the  fiif  avS 
presentable  as  the  front,  and  usually  the  heat  is  refiected  from  the 
front  only.  'J'hc  Fai.kihk  Ikon  Cdmiwny,  Ltd..  have,  however, 
designed  the  "  Falco-Orbit  "'  lii-c  with  a  view  to  overct)nung  these 
disadvantages.  In  plan  tlvis  lire  is  of  aii  eli]>tical  shn])e,  the  back 
being  liiiished  in  as  ])leasing  ami  neat  a  .iiannor  as  the  front.  The 
lii-e  bars  are  mounted  on  an  incliiud  jilane.  so  that  lu^at  not  only 
radiates  frontwards,  bul  also  ujiwards.  being  dilTu.scd  in  the  upward 
direction  \)\  iixmuis  of  a  dome-sha]ied  dt'tl(H-tor  luuxl.     Vnder  this 


Fi< 


:5.  — "  Fai.(  (1  ■■   .Mantii.  I'attkhn    riHi;  with    Tkix  it. 


in  the  iiood  of  a  motor-iar  to  prevent  tlu-  water  in  tlic  radiator 
jacket  from  freezing.  In  addition  to  electric  fires  there  is  also  the 
"  Falco  ""  standar<l  domestic  cooker,  which  was  described  in  our 
recent  Autumn  Trades  Promotion  Issue*,  and  a  range  of  electric 
kettles,  from  the  i>lain  tyjx^  designed  for  kitchen  use.  to  the  moi-e 
elaborate  patterns  intended  to  be  employed  in  the  drawing  room, 
or  on  the  tea  table  ;  and  to  complete  the  "  Falco  "'  series  there  is  the 
inevitable  electric  iron.     All  of  tlie  apparatus  is  well  made,  in  fact 
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what  might  be  termed  a  thorough  engineering  job,  and  supply 
authorities  and  contractors  are  advised  to  visit  the  Falkirk  Iron 
( '<jmf)any".s  showrooms  to  see  these  new  lines,  or  to  send  for  the 
descriptive  lists  of  fires,  cookers,  and  domestic  appliances.  Space 
does  not  permit  us  to  describe  all  the  ajjparatus  detailed  in  these  new 
lists. 

A  Convertible  Electric  Fire. 

Afessrs.  Baxendale  &  Company  have  placed  on  the  market  a 
750-watt  convertable  portable  fire,  which  can  be  either  used  as  an 


copfKjr  reflector  is  fixed  fjehind  the  element.     A  switch  for  control 
purposes  is  mounted  on  the  front  of  the  base  of  the  fire. 

An  Interesting  Iron  Test. 
Apropos  of  the  efforts  being  made  by  BritiBh  manufacturers  to 
oust  American,  German  and  Continental  irons  from  the  British 
market,  it  is  interesting  to  know  the  result  of  a  test  carried  out  with  an 
"  Elect  "  domestic  iron  made  by  The  Electric  Heating  Company, 
as  it  result  of  the  requirements  of  an  Australian  buyer  on  a  visit  to 
this  countrj'. 

Fig.  7  and  8,  graphically  show  the  result  of  the  te^t.  A 
wood  plank  14  in.  wide,  and  4J  in.  thick  was  selected,  a 
61b.  iron  put  in  position  in   the  middle,   and  the   current 


Fig.  5.  Fic.  6. 

Baxendale  Convertible  Fire. 


i-i.. 


electric  fire  or  hot-plate  as  desired.  The  normal  position  of  the 
apparatus  when  in  use  as  a  fire  is  shown  in  Fig.  5.  By  operating 
a  spring  mounted  in  the  back  or  third  leg  of  the  fire,  the  apparatus 
takes  up  the  position  showii  in  Fig.  6,  where  the  element  is  in  a 
horizontal  position,  and  the  fire  suitable  for  use  as  a  boiling  plate. 


Fic. 


To  convert  the  apparatus  into  a  fire  again  it  is  only  necessaiy  to  lift 
the  appliance  by  means  of  the  handle  mounted  on  the  top  of  the 
frame,  when  the  spring  in  the  back  leg  is  released  and  this  leg  becomes 
rigid.     The  framework  is  constructed  of  sheet  metal,  and  a  polished 


switched  on.  It  can  easily  be  imagined  that  by  the  time  the 
iron  had  burnt  its  way  4  in.  through  the  plank  the  heat  v  as 
very  great,  and  the  hole  was  like  a  miniature  furnace,  the  whole 
of  the  iron  being  at  white  heat.  The  wood  handle  of  the  iron 
was  burnt  away,  and  of  course  all  the  nickel  plating  was  removed, 
the  flexible  being  only  slightly  charred.  From  the  start  to  the 
time  the  iron  fell  through  the  bottom  of  the  plank  wajs  13  hours. 
On  the  following  day  the  iron  was  again  tested  by  boiling  a  pint 
of  water  on  it,  and  the  doubtful  Colonial  was  convinced  of  its 
cfficiencv.     We  dont  much  wonder  I 


Correspondence. 


THE  CRAWTING  OF   INDUCTION  MOTORS. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  October  15.  1920,  Mr.  L.  H.  A.  Carr 
gave  a  theory  of  the  phenomenon  known  as  the  crawling  of 
induction  motors,  which  has  just  come  to  my  notice.  I 
am  surprised  to  find  that  it  has  not  been  challenged.  The 
statement  that  continuous  current  is  produced  in  the  rotor 
winding  arouses  suspicion  at  once,  and  I  think  that  a  few 
elementary  considerations  will  serve  to  show  that  this  is 
impossible.  For  instance,  will  a  given  rotor  conductor  be 
always  opposite  to  a  shaded  portion  of  an  N-pole  and  never 
opposite  the  corresponding  portions  of  a  S-pole  i  What 
will  hap])en  in  the  case  of  a  conductor  opposite  a  shaded 
portion  between  two  poles  I 

The  mathematical  treatment  with  which  Mr.  Carr  supports 
this  statement  is  not  sound,  for  the  non-uniformity  of  the 
permeance  affects  the  transformer  E.M.F.  as  well  as  the 
rotation  E.^I.F..  and  the  expression  for  the  flux  linked  by  a 
rotor  turn  must  include  a  term  of  the  form, /Vin  a  .  (1-|- 
q  .  sin  na)  da,  and  will  no  longer  be  a  simple  sine  function 
of  the  time.  I  think  that  if  Mr.  Carr  incorporates  this 
alteration  he  will  find  that  the  continuous  component  of  the 
E.M.F.  will  disappear,  and  his  theory  will  come  into  line 
with  the  rot.ating-field  theory.  "*.-{ -i 

I  am  very  glad  to  see  that  Mr.  Can's  experience  with 
squirrel-cage  windings  having  one   slot  per  pole-pair  more 
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than  the  stator  has  been  successful.  This  agrees  with  my 
own  deductions,  for  in  my  articles  on  the  induction  motor 
which  appeared  in  The  Electrician  I  showed  that  the 
inductance  per  bar  of  a  squirrel-cage  winding  is  infinite 
when  the  number  of  bars  per  pole  is  0-5  {i.e.,  one  bar  per 
pole-pair).*  For  this  to  be  true  of  the  (w+l)th  field  the 
number  of  bars  per  pair  of  poles  of  the  fundamental  field  must 
be  (w+l). — I  am,  &c., 
Hendon,  December  18.  F.  C.  Chapman. 


THE  SEVERN  BARRAGE  SCHEME. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  We  have  read  with  interest  in  The  Electrician  of 
the  10th  inst.  your  remarks  on  the  Ministry  of  Transport's 
scheme,  as  well  as  Mr.  S.  E.  Britton's  letter  on  the  subject. 

While  it  is  doubtless  rather  premature  to  discuss  details 
at  this  stage,  still  there  is  a  point  in  connection  with  the 
proposed  gearing  transmission  on  which  your  correspondent 
appears  to  be  labouring  under  a  misapprehension.  In  your 
"  Notes  "  you  mention,  "  A  direct-current  dynamo  of  special 
design,  with  vertical  axes,"  subsequently  drawing  attention 
to  Mr.  Britton's  comparison  between  the  proposed  installation 
and  that  at  Chester.  We  would,  however,  like  to  mention 
that  in  the  Chester  scheme  the  axes  of  the  generators  are 
horizontal,  while  those  of  the  turbines  are  vertical,  and  the 
transmission  is  by  means  of  Citroen  speed-increasing  bevel 
gears,  which  is  also  the  type  of  gearing  to  be  supplied  to  the 
York  hydro-electric  scheme  at  Lynton  Falls,  the  power  in  the 
latter  case  being  460  h.p.  per  unit. 

Admittedly  this  power  is  much  less  than  that  contemplated 


under  the  Ministry  of  Transport's  scheme,  but  Citroen  bevel 
drive  has  been  applied  to  powers  as  high  as  2,000  h.p..  an 
example  of  which  is  the  installation  at  the  Societe  Hydro- 
Electrique,  of  Lyons  (France),  which  was  put  into  commission 
in  1916  and  has  been  running  continuously  ever  since.- — We 
are,  &c..  The  Citroen  Gear  Company,  Ltd., 

London,  December  20.       G.  P,  W.  Sims,  A.M.I.Mech.E. 


AN  ENGINEERS'  CLUB  FOR  LONDON. 

TO    THE    editor    OF    THE    ELECTRICIAN. 

Sir:  With  regard  to  your  paragraph  in  this  week's  The 
Electrician,  I  am  very  glad  to  see  the  question  of  a  club 
being  established  in  London  again  to  the  foreground.  I  well 
remember  before  the  war  broke  out  this  question  being  di.s- 
cussed,  amongst  others,  by  Mr.  Sidney  Rentell,  Mr.  J.  0. 
Pearston  and  Mr.  H.  Porter-Cox,  the  latter  two  being  coji- 
nected  with  "  The  Electrical  Review,"  and  a  move  was  being 
made  towards  establishing  such  a  club  ;  but,  unfortunatelv, 
the  war  suspended  all  ideas  of  progress. 

I  would  suggest  that  a  meeting  should  be  arranged  of  elec- 
trical men  who  are  interested,  at  which  a  committee  should  be 
elected  to  make  all  necessary  preparations.  I  feel  sure,  also 
that  Manchester  Electrical  Club  would  be  pleased  to  give 
advice  and  suggestions  to  such  a  committee  if  they  required  it. 
There  is  no  doubt  about  it  that  its  success  is  a  foregone  con- 
clusion, and  I  trust  some  practical  steps  will  be  taken  in  the 
very  near  future. ^ — I  am,  &c., 

For  the  Walsall  Electrical  Company,  Ltd., 

Walsall,  Dec.  17.  J.  Delebeque, 

Works  Manager. 


The  British   Electrical   Development  Association. 


Following  on  the  first  annual  general  meeting  of  the  British 
Electrical  Development  Association  a  luncheon,  at  Avhich  about 
200  members  and  guests  were  present,  was  held  at  the  Hotel  Cecil 
on  Friday  last,  Mr.  Ht'GO  Hirst  occupying  the  Chair.  Those 
present  included  :  Sir  John  Snell,  Sir  Harry  Haward,  Sir  Tom 
Callendar,  Br.  R.  MuUineux  Walmsley,  Dr.  A.  Russell,  Mr.  LI. 
B.  Atkinson,  Mr.  H.  Booth,  Mr.  A.  F.  Beiry,  Mr.  C.  O.  Bastian, 
Mr.  R.  A.  Chattock,  Mr.  D.  N.  Dunlop,  Mr.  A.  Gamage,  Mr.  W.  W. 
Lackie,  Mr.  C.  H.  Mcrz,  Mr.  J.  R.  Orr  (Director  of  Housing,  L.C.C.), 
Mr.  A.  Page,  Mr.  G.  Scott  Ram,  Mr.  H.  Gordon  Selfridge,  Mr.  C.  H. 
Wordingham  and  Mr.  J.  W.  Bcauchamp  ^Director  and  Secretary). 

The  (Jhairman,  in  proposing  the  toast  of  ''  Electricity,  the  P^lcc- 
tricity  f-ommissioncrs,  and  the  Institution  of  Electrical  Engineers," 
said  that  he  addressed  them  with  some  diffidence  owing  to  the  high 
character  of  the  assembly  and  the  fact  that  his  only  qualification 
for  being  in  the  chair  on  such  an  occasion  was  the  telegraphic  address 
of  the  company  with  which  he  was  connected.  There  was,  however, 
a  more  serious  reason  why  he  was  not  quite  "'lappy  on  this  occasion. 
Ho  was  usually  an  optimist,  but  he  found  it  difficult  nowadays  to 
tune  his  o])(imism  to  its  accustomed  pitch.  They  were  passing 
through  an  industrial  crisis  in  which  money  was  short  and  goods 
were  short.  This  was  a  new  situation  which  was  likely  to  lead  to 
widespread  micmploymcut  and  other  dilHcultics.  Xcvcrthcless,  in 
s])itc  of  this  the  woild  would  go  on  and  he  f(>lt  sure  that  (>lcctricity 
would  play  a  great  part  in  its  reconstruction.  The  world  did  not, 
however,  know  how  great  this  ])art  would  be,  and  it  was  the  job 
of  the  British  lOlectrical  DevelopmeiU  Association  to  in.struct  them 
in  this  jnatter.  In  the  early  days  of  the  electrical  industry  it  had 
not  been  the  custom  to  worry  about  the  ])ul)lie  and  it  was  left  to 
the  electrical  contractor  alone  to  get  in  toucli  with  that  great 
body  and  to  sing  them  the  song  of  electricity.  Then  manufacturers 
took  a  liand  in  propaganda  ^\(1rk,  mainly,  it  seemed  to  him,  for  the 
benefit  of  the  supply  axithorities.  Now  it  was  realised  that  it  was 
only  right  that  the  worth  of  theireoUective  wan\s  should  be  ])n'sented 
to  the  ])\d)lic  by  an  Association  wcukiiig  for  every  member  of  the 
industry.  But  they  would  not  siu'ceed  in  this  ])ro])aganda  unless 
it  were  carried  out  on  a  broad  ])lane.  It  liad  recently  been  said 
that  transport  was  civilisation.  It  was  (Equally  true  that  (>lectricity 
\\  as  civilisation  and  it  also  ha(i  the  very  great  j)r02>erty  of  fascinating 

*  See  Electbician,  Vol.  LXXVIL,  p.  708  (1916),  Table  III. 


the  public.  In  such  questions  as  coal  conservation  by  means  of 
electric  power,  the  utilisation  of  water  power  by  the  same  mears, 
the  economies  jjossible  in  telephony  by  the  use  of  thermionic  valves, 
great  improvements  were  to  be  expected.  By  inaugurating  supplies 
to  villages  for  dri^^ng  agricultural  machinery  and  generally  by 
cheapening  the  cost  of  li\ang  electrical  engineers  could  help  civilisa- 
tion and  improve  the  health  of  the  population.  If  the  electrical 
industry  ^vished  to  succeed  they  must  appeal  to  the  idealism  of 
the  public,  not  through  engineers  who  were  cramped  by  dimensions 
and  figures,  but  by  those  who  understood  the  question.  Tliey  needed 
for  this  purpose  not  only  a  budding  Kipling,  but  a  Cajisthenes  as 
well.  The  Association  might  also  take  a  hand  in  educating  M.P.s 
as  to  the  requirements  of  the  electrical  industry  by  in.<;uring  that 
])atent  litigation  did  not  always  go  against  the  patentee,  a  state  (f 
things  which,  though  it  might  be  good  la.v,  wa^  bad  in  e\ery  other 
Wily.  For  it  was  obvious  that  all  the  work  of  research  and  the  money 
that  was  being  sjx^nt  on  carrying  this  research  out  must  not  he 
sacrificed  to  that  sort  of  thing. 

The  Work  of  the  Electricity  Coimmissioners. 

In  i-eply  to  this  toast  Sir  John  Snell  said  that  he  \\as  glad  (>f 
this  o])portunity  of  saying  sometliing  about  what  the  C'ouunispioneis 
were  doing  and  hoped  to  do  in  the  future.  The  object  of  the  Com- 
missioners and  of  the  Association  was  the  same — the  divelopment 
of  electricity,  although  they  ajiproached  the  problem  in  different 
ways.  The  Gonnnissionci-s  were  hampered  by  statute  and  this  must 
be  remembeiod  in  criticising  their  ])olicy  and  actions.  They  hail, 
however,  made  it  a  point  in  their  policy  to  get  into  touch  with  other 
electrical  associations,  such  as  the  Research  A.«;sociation  and  tie 
Institution  of  Elect rical  Engineers,  whose  a.ssistance  they  greatly 
appi-eciated  in  amending  the  old  Board  of  Trade  regulations.  It 
was  soon  hoped  to  set  up  Advisory  Committees  who  would  be  able 
to  give  them  help  on  many  knotty  point.*.  During  the  past  year 
loans  anwunting  to  tl.'l.OOO.OOO  had  been  gi-anted.  of  which  6i 
niillious  wen"  for  large-powt  i  stations  such  as  that  at  Barton,  near 
^[anchester.  Tliis  exjKMuiiture  would  contiibute  to  the  development 
of  the  supply  of  electricity  on  a  larger  scale  than  was  now  possible, 
a,s  would  the  cx)HMi<lituiv  of  4*  millions  on  transmission  lines.  On 
the  other  hand,  the  2]  millions  that  had  lieen  ex|x*nded  on  the  exten- 
sion of  small  stations  would  \^e  nearly  all  Uxst  in  futui-e  and  would 
jtever  hav("   l)ecn  allowinl  to   be  sjjent   if  it   had  Ix    n   possible    to 
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constitute  Joint  Electricity  Authorities  from  the  very  first.  They 
were,  however,  faced  with  the  alternatives  of  complete  sterilisation 
or  of  extending  on  these  lines. 

This  state  of  things  would,  however,  soon  cease  to  exist.  He 
referred  to  the  largo  nujnber  of  approvals  which  had  been  given 
to  small  undertakings  to  increase  their  maximum  charges  and  to 
the  enthusiasm  which  the  electric  supj)ly  industry  had  put  into  the 
question  of  the  delimitation  of  an^as.  So  great  had  been  this 
enthusiasm  that  the  Commissioners  felt  justified  in  recommending 
the  Minister  of  'rrans])ort  to  drop  the  Bill  \shich  had  been  before 
Parliament  this  session,  conferring  compulsory  poAvers.  He  warned 
them,  however,  that  if  this  combination  turned  out  to  Ije  illusory 
it  would   be   necessary   to   ask    Parliament   for  these   powers   and 


appealed  to  the  lay  press  not  to  persuade  the  public  that  electricity 
was  something  to  Fx;  afraid  of. 

Mr.  CoKDf<N  SELFKinoE,  in  reply,  rallied  Mr.  Hirst  upon  hi« 
unwonted  appearance  in  the  role  of  fjt.-«-imist,  a  person  who  bad 
Ijeen  defined  as  a  man  who  wor«*  two  j^ir  of  bra<:-e«  and  a  belt. 
Jt  was  the  duty  of  the  Association  to  remove  the  feeling  of  con«er\-a- 
tism  which  existed  in  this  country  about  electricity  as  a  part  of 
their  daily  life.  He  found  it  rather  difhcult  to  see  how  people 
could  continue  in  that  state  of  conservatism  which  msm  exUbited 
by  the  man  who  would  not  u.se  the  telephone  Ijecause  he  never  had 
done  so.  This  could  all  \jc  removed  by  the  power  of  publicity,  for 
money  intelligently  spent  on  this  service  would  produce  almost  any 
results,  and  it  might  with  truth  be  said  that  there  was  no  better 


The  (tuests  at  the  B.KD.  A.  Lttnch.     Qtteky  :  Whose  is  the  Vacant  Chaik 


the  Commissioners  would  then  be  able  to  give  that  body  a  real 
reason  for  doing  so.  In  place  of  this  Bill  they  had  introduced 
only  this  week  a  short  non-contentious  measure  which  would 
enable  certain  urgent  points  to  be  dealt  Anth.  All  this  activity  would 
he  felt  sure  help  the  industrial  development  of  the  electrical  industry 
and  make  electricity  supply  a  reaUy  living  tiling. 

Electeicity  in  Amsterdam. 

Mr.  Llewelyn  Atkinson,  who  also  replied  to  the  toast,  said  he 
had  often  wondered  in  what  occult  fashion  electricity  appealed 
to  the  public.  It  was  generally  referred  to  by  them  as  being  in 
its  infancy,  but  it  would  be  much  truer  to  say  that  gas  was  in  its 
dotage.  Then  theie  were  the  older  scientists  who  protested  that 
we  were  quite  ignorant  of  the  nature  of  electricity.  This  was  a 
fundamental  error  as  we  knew  more  about  the  real  nature  of  electricity 
than  wo  did  of  the  physical  dimensions  of  our  boots.  All  this 
mystery  was  in  fact  due  to  our  lack  of  electrical  sense.  The  old 
proverb  that  good  wine  needed  no  bush  hid  more  than  it  declared. 
It  was  not  true  of  most  commodities  and  was  not  even  true  of  wine 
in  its  infanc^^  For  50  years  the  electrical  industry  had  been  half- 
heartedly preaching  the  advantages  of  electricity  audit  had  succeeded 
in  getting  the  electric  light  and  the  telephone  jmrtially  employed. 
They  were  now  trjang  to  force  home  the  fact  tliat  electricity  must 
be  in  every  home.  It  was  interesting  to  know  that  at  this  stage  of 
electrical  progress  there  was  only  one  city  in  the  world  that  had 
electric  light  in  every  house  and  that  was  Amsterdam,  but  the 
British  Electrical  Development  Association  were  determined  that 
they  would  not  rest  imtil  every  city  in  this  country  was  in  the  same 
position.  When  that  occurred  they  would  have  got  rid  of  half  the 
dullness,  half  the  work  and  half  the  dirt  of  the  present-day  world. 
""IMr.  A.  F.   Berry,  in  proposing  the  toast  of    "  The   Guests," 


outlook  for  the  imagination  than  in  making  people  reali^  ihat 
electricity  was  a  necessity  to  their  life.  Newspapers,  he  thought, 
were  one  of  the  cheajH>st  things  that  could  he  bought,  but  electricity 
should  be  able  to  go  far  l)eyond  a  new^pajx^r  in  getting  at  the  great 
heart  of  man.  He  paid  a  tribute  to  the  enterprise  o.  the  Marilebone 
Electricity  Supply  undertaking,  which  he  had  fount)  ^^a<  allv 
directed  by  both  engineers  and  business  men. 


Hirniinghaiii  ^Dgineers'  Club. 

For  some  time  past  an  influential  committee  has  been  working 
in  Birmingham  with  the  object  of  providing  a  club  where  engineers 
can  meet  both  for  business  and  socially.  Such  progress  has  been 
nuide  that  an  option  has  been  exercis-^d  on  jnemises  in  the  heart  of 
the  city.  Xames  of  prosjx»ctive  members  and  promises  to  subscribe 
to  capital  are  Innng  received,  a  fact  whiih  is  very  gratifying  to  the 
committee  after  the  hard  work  which  has  been  put  in  through  the 
preliminary  stages.  The  project  is  receiving  the  hearty  support 
of  nu\nv  of  the  leaiUng  industrial  as  well  as  professionr  1  leaders  of 
the  Midlands,  autl  the  list  of  otticei-s  include  :  President,  Sir  Hallcwell 
Rogers.  J. P.,  M.P.  (chairman  of  the  B.S.A.  Company,  Ltd.)  ;  nVe- 
jyresiddits.  Sir  CJilbert  Claughton  (chairman  of  the  L.  &  X.W.  Eail- 
way),  yir.  Hugo  Hii-st.  ^h.  R.  A.  Chattock,  :Mr.  F.  J.  Dixon  (cliief 
engineer  to  the  South  Statloi-dshire  Watei works  Company).  Mr. 
,1.  H.  Lloyd,  J. P.  (director.  Messrs.  Stewarts  &  Lloyd),  and  Mr. 
Claude  Tryon.  Chuintian  ojuit  Ofiieral Committee,  Dr.  C.  C.  Garrarde. 
Chairman  of  the  Finance  and  Buildings  Ccmmiltee,  Mr.  J.  W.  Madeley, 
J. P.  Chairman  of  the  Hides  and  Propaganda  Committee.  31r.  R.  A. 
Chattock.  Chairman  of  the  Membership  Ccmmitte,  Mr.  W.  F.  Higgs. 
Hon.  Secretari/,  Mr.  J.  Fearn,  (B.S.A.  Company,  Ltd.)  We  wish  the 
new  venture  the  heartiest  success. 
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Electrical    Trades'    Benevolent 
Institution. 


The  festival  dinner  of  the  Electrical  Trades"  Benevolent  Institution 
was  held  at  the  C'onnaught  Rooms  on  Wednesday,  December  15, 
the  President,  Mr.  E.  Manville,  M.P.,  being  in  the  chair. 

The  attendance  was  very  small,  those  present  including  Sir  T. 
Brooke -Hitching,  Sir  James  Devonshire,  K.B.E.,  Mr.  L.  B.  Atkinson 
['resident  of  the  Institution  of  Electrical  Engineers  and  Vice- 
President  of  the  Benevolent  Institution,  Mr.  W.  O.  Smith,  Vice- 
President  of  the  Institution,  Mr.  Hugo  Hirst,  Mr.  Godfrey  Isaacs, 
Mr.  H.  Booth,  O.B.E.,  Mr.  J.  E.  Edgecombe  and  Mr.  F.  B.  0. 
Hawes  (secretary). 

In  proposing  the  toast  of  "  The  Institution,"  the  President  said 
that  he  regretted  he  was  not  able  to  report  greater  progress.  Without 
a  doubt  the  affairs  of  the  Institution  were  not  advancing  as  they  ought 
to  be,  and  such  a  state  of  affairs  did  not  reflect  credit  on  the  electrical 
industry.  There  was  a  time  when  firms  engaged  in  electrical  work 
could  not  afford  to  do  anything  in  the  way  of  benevolence.  This  excuse 
(lid  not  hold  good  now.  The  electrical  industry  was  one  of  the  leading 
industries  of  the  land  and  it  could  even  with  truth  be  said  that  it  was 
one  of  the  key  industries  on  which  all  the  others  depended.  It  was, 
therefore,  no*^  right  that  it  should  be  materially  behind-hand  in  pro- 
viding for  those  of  its  workers  who  had  given  of  their  best  in  their  youth 
and  who,  for  one  reason  or  another,  had  fallen  on  evil  times.  The 
])rovision  for  these  men  in  their  time  of  want  should  be  the  first  duty 
of  a  great  industry'-  It  should  be  pointed  out  that  the  Institution 
was  primarily  concerned  with  those  workers  who  had  no  other  means 
of  assistance  except  such  as  they  could  obtain  from  a  fund  of  this  kind, 
'{'lie  .staff's  of  a  manufacturing  concern  had  at  least  as  great  a  claim  on 
their  employers  as  had  the  machines,  but  while  a  depreciation  fund 
was  aJways  established  for  the  latter,  the  same  could  not  be  said  of 
the  former.  In  his  view  there  was  an  absolute  obligation  on 
everyone  employing  men  of  staff  rank  to  see  that  everything  was 
done  to  hclj)  those  who  on  their  side  had  done  so  much  for  the 
infhistry.  Looked  at  from  this  point  of  view  the  electrical  industry 
had  done  very  little.  This  might  be  partly  due  to  the  fact  that  few 
claims  had  been  made  upon  the  fund,  but  this  was  only  because  the 
electrical  industry  was  an  industry  employing  relatively  young  men. 
'i'hat  was  not  going  to  last  for  ever,  and  more  and  more  funds  would 
be  neces.sary  as  t'me  went  on. 

Continuing,  Mr.  Manville  drew  an  interesting  comparison  between 
the  position  of  th?  Electrical  Trades'  Benevolent  Fund  and  a  similar 
fund  which  had  been  established  in  the  cycle  and  Motor  Trades.  In 
the  fonner  case  £14,780  had  been  invested  and  this  practically  repre- 
sented the  total  sum  that  had  been  subscribed,  since  the  inauguration 
of  the  Institution  in  1905.  The  amount  invested  in  the  motor  trades" 
fluid  in  1914  was  £19,000,  as  against  £5, .500  in  the  Electrical  Institution. 
Tliis  sum  had  gradually  risen  to  £22,000  in  1915,  to  £25,000  in  1916,  to 
t:jO.0O0  in  1917,  to  £:32',000  in  1918  and  to  £36,500  in  1919.  In  addition 
to  this  the  Society  of  Motor  Manufacturers  &  Traders  had  a  fund  of 
their  own  which  had  been  named  after  the  speaker.  This  was  main- 
tained at  £5,000.  They  had  further  subscribed  a  sum  of  £25,000  to 
the  fund  about  whicii  he  had  just  been  speaking,  so  that  altogether 
lliciv.  was  a  sum  of  about  £85,000  available  for  charitable  ))urposes  in 
that  trade.  Again,  the  Institution  of  Civil  Engineers'  Benevolent  Fund 
now  .st.o(rd  at  about  £100,000.  These  were  figures  which  ))ut  the  elec- 
trical industry  to  shame.  Nevertheless,  he  hoped  that  there  were 
now  .some  signs  of  improvement.  Local  advisory  committees  were 
putting  in  good  work  and  more  (!Ould  be  done  if  collectors  were  appointed 
in  the.  various  undertakings.  Cont^luding,  he  announced  a  gift  of  100 
lirefei-ence  shares  in  an  electric  light  undertaking,  which  would  bring 
in  an  income  in  the  usual  way,  beside  jilacing  a  capital  sum  at  tlie  dis- 
])osal  of  the  Institution. 

Mr,  Llewelyn  Atkinson,  in  sujiporting  the  toast,  said  that  while 
the  Pi-esideiit  had  dealt  witii  facts  he  jn-oposed  to  deal  with  .some 
fancies.  Before  doing  so,  however,  he  iviterated  the  fact  that  tlu 
Benevolent  I'uiids  were  an  insurance  against  a  rainy  day.  He  gave  a 
liiinioroiis  account  of  a  chil)  to  whicli  he  had  belonged  whicli  had  for 
its  object  the  bailing  out  of  members  who  got  into  tiouble  with  the 
jiuthorities.  They  found,  however,  that  the  whole  of  the  fund  soon 
went  in  exiien.ses  and  thci-e  was  every  rea.son  for  their  own  Benevolent 
I'und  not  being  run  on  those  lines.  Theix>  were  certain  typical  nienibers 
of  tile  electrical  industry  wlio  might  do  very  much  m"re  for  the  fund 
than  llicy  were  doin>i,  includiiii;  the  contractor  who  ^^ot  £5  a  jioint, 
tiu"  cable  maker  whose  dielectric  loss(>s  were  now  beconiii.g  so  gn^it  that 
lie  was  in  danger  of  sinking  into  the  trench  that  he  had  dut;  for  his 
own  cable,  and  even  the  bankers  who  should  look  uiion  the  li(piidation 
<if  overdrafts  for  electrical  engineei-s  as  a  means  of  assisting  a  very 
deserving  profession.  On  a  n-cent  occasion  he  had  had  all  the  powers 
of  the  '■  purse  "  against  him.  on  this  occasion  he  hoped  that  all  the  powei-s 
of  the  "  purse  "  would  be  with  him,  for  it  should  be  our  privilege  to 
siip]M)rt  tho.se  who  wt-re  unfortunate  enoupli  to  fall  by  the  way. 

Mr.  VV.  ().  Smith.  Vice-Pn>sident,  who  also  sujiiioitcd  the  toast. 
confeHS(>d  that  he  had  been  an  hardened  siiin(>r  in  n'ganl  to  subscribinf: 
to  the  fund.  He.  however,  made  am])le  pc'-ance  by  announciiitr  that 
he  had  decided  to  become  a  life  governor.  The  fund  was  one  which 
he  thouiilit  ought  to  ai)]teal  to  th(>  electrical  iiulustrv.  as  in  thes<>  days 
of  rapid  movement   no  one  knew  wiiat    to-iuorixjw  would  bring  forth. 


The  war  might,  indeed,  bring  jiremature  old  age  to  many  and  cause 
great  demands  upon  the  funds.  These  must,  therefore,  be  accumulated 
as  quickly  as  possible  so  that  as  large  a  sum  as  possible  might  be  available 
to  meet  the  demands  from  income. 

Mr.  J.  Y.  Fletcher  proposed  the  toast  of  the  "  Chairman."  He 
said  that  in  his  view  the  fund  was  resting  on  too  few  props,  and  that  the 
Committee  were  anxious  to  find  out  how  the  untold  thousands  in  the 
electrical  industry  might  be  tapped  in  its  support. 

In  replying  to  the  toast  of  his  health,  the  President  said  that  the 
amount  subscribed  in  connection  with  the  festival  was  £1,030  Is.  6d., 
including  an  extra  donation  of  £105  from  ilr.  Hirst,  being  £3  for  each 
of  the  35  years  they  had  been  acquainted. 


Labour   Movements. 

By   ARTIFEX. 

A  scheme  has  been  approved  for  establishing  central  headquarters  in 
London  for  the  London  Trades  L^nion  and  Co-Operative  movements. 

The  British  Bankers'  Association  is  to  be  requested  by  the  Bank 
Officers'  Guild  to  co-operate  for  the  purpose  of  forming  a  Whitlej'  Council. 

Mr.  Elias  Williams,  who  was  recently  appointed  by  ballot,  chairman 
of  the  Cardiff  and  District  Union  of  Engineers,  representing  over  3,000 
workmen,  is  only  26  years  of  age. 

Dr.  Macnamara,  the  Minister  of  Labour,  states  that  there  are  412,000 
unemployed  workers  in  the  country  at  the  present  time.  More  than 
half  of  these  are  ex-Service  men. 

The  claim  made  by  the  representatives  of  the  Iron  and  Steel  Trades' 
Confederation  that  the  cutters-down  employed  by  William  Bain  & 
Company,  Lochrin  Ironworks,  Coatbridge,  receive  an  increase  in  wages 
of  2d.  per  ton  has  been  referred  to  arbitration. 

It  has  been  decided  to  adjourn  further  discussion  of  the  claim  for  an 
advance  of  6d.  per  hour  to  time  workers,  and  an  equivalent  increase  for 
piece  workers  employed  in  the  shipyards  and  engineering  establishments 
throughout  the  United  Kingdom,  for  six  months. 

The  recently  formed  National  LTnion  of  Commercial  Travellers  has 
opened  its  registered  office  at  St.  Bride's  Institute,  Bride-lane,  Fleet- 
street,  E.C.  It  is  proposed  to  take  a  census  of  all  travellers  and  their 
respective  trades,  to  decide  upon  a  standard  wage  for  each  trade. 

Speaking  at  Batley  on  Sunday,  the  Rt.  Hon.  J.  R.  Chmes,  M.P.,  said 
that  under  fiVe  heads,  definite  proposals  for  absorbing  the  unemployed 
and  turning  them  into  some  u.seful  channel  had  been  submitted  to  the 
Minister  of  Labour,  and  not  one  had  been  accepted. 

A  meeting  of  the  International  Labour  Conference  is  announced  to 
commence  at  Geneva  on  April  4th  next.  This  Conference  was  set  up 
by  the  terms  of  the  Peace  Treaty  of  Vei-sailles.  Each  member  of  the 
League  of  Nations  will  be  represented  by  two  Government  representa- 
tives, one  representative  of  the  employers,  and  another  of  Labour. 

With  Mr.  Evan  Williams,  Chairman  of  the  Alining  Association,  in  the 
chair,  and  Mr.  Robert  Smillie  in  the  vice-chair,  a  meeting  of  the  National 
Coal  Committee,  appointed  under  the  coal  strike  settlement,  had  a  full 
day's  sitting  at  the  Coal  Association  offices  in  London  recently,  and 
discussed  claims  for  a  flat-rate  advance. 


Parliamentary  Intelligence. 


ALDERSHOT    ELECTRICITY    SUPPLY, 

In  the  H(nise  of  Commons  last  week,  Capt.  Bowvick  asked  the  Secre- 
tary of  State  for  War  whether  the  military  authority  at  .\ldei-shot  waa 
negotiatini;  to  sujiiily  electricity  in  bulk  through  the  .Aldershot  Com- 
mand electricity  generating  station  to  Alder  hot  Urban  Council  within 
the  statutory  area  of  the  Aldershot  Gas,  Water  &■  District  Lighting  Com- 
pany ;  whether  the  Ordei  under  whieh  the  .Aldershot  Council  supplies 
electricity  does  noc  contain  any  clause  authorising  the  pun.'hase  of 
electricity  in  bulk  ;  whether  he  has  considered  the  legality  of  the  pro- 
])osal  :  whether  the  generatiniz  station  in  (|uesti(>n  is  intended  to  serve 
nxilitary  purpo.ses  only  :  and  whether,  if  effect  be  given  to  the  proposal, 
a  non-trading  Government  Department,  through  its  electricity  generating 
station,  which  is  not  liable  to  i»ay  local  rates,  would  be  unfairly  coniix-tiug 
with  the  statutory  gas  undertaking. 

In  reply.  Mr.  CiiriuiiiLL  said  negotiations  weiv  in  jirogress  on  the 
iv]m>sentation  of  the  Ministry  of  Transport  and  .Mdershot  Council.  He 
was  advised  that,  althou<i;h  the  Order  of  the  Aldershot  Council  may  not 
contain  a  clause  specifically  authorising  tiic  iiurcha.se  of  electricity  in 
bulk,  the  Oixler  is  subject  to  the  Pixnisioiis  of  the  Electric  Lighting  Act, 
1882,  under  sec.  11  of  which  the  Council  have  full  jKnvers  to  contract 
for  bulk  suiiply.  The  (\>mmi',nd  generating  station  has  hitherto  been 
used  to  serve  (iovernment  purposes  only,  but  owing  to  a  recent  reduc- 
tion of  the  (Jovernment  demand  it  has  been  suggested  that,  in  the 
interests  of  economy,  use  might  be  made  of  the  sur]ilus  capacity  of  the 
station  in  the  way  mentioned,  instead  of  cxtendinfr  the  plant  at  the 
Council's  gent-rat iiiL;  station,  which  is  undesirable.  Tlie  pn>|)o.*ed  area  of 
sup|)lv  wa*  outside  the  aiva  within  whicli  the  Aldei-shot  Gas,  Water  & 
District  Lighting  Company  had  the  right  to  supply,  and  the  Council  waa 
the  only  body  authorised  to  supply  electricity  in  the  area  ir-  question. 
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Le^al  Intelligence. 


Electricity  Agreements  Cancelled. 

Mr.  Justice  P.  0.  Lawrence  lia.s  given  his  reserved  judgment  on  the 
application  of  the  North  MetropoUtan  Bilectric  Power  Supply  Company 
for  an  order  under  the  Courts  (Emergency  Powers)  Acts  of  1917  and 
1919,  to  annul  three  agreements  entered  into  in  the  years  1904,  1906  and 
1911  respectively,  with  the  Stoke  Newington  Borough  Council  for  the 
supply  of  electricity  in  bulk.  The  facts  were  briefly  reported  in  our 
issue  of  the  10th  inst. 

In  giving  judgment,  his  Lordship  said  he  must  first  be  satisfied  that 
there  had  been  an  alteration  of  trade  conditions  affecting  the  manufac- 
ture and  supply  of  electrical  energy  occasioned  by  the  war,  and  that 
owing  to  that  alteration,  the  enforcement  of  the  agreements  would  inflict 
serious  haidshij)  on  the  company.  The  latter  had  proved  that  the  price 
of  coal  had  risen  from  17s.  6d.  to  58s.  10£d.  y)er  ton,  and  that  wages  of 
engine  drivei-s  had  risen  from  7Jd.  to  2s.  an  hour,  and  they  contended  that 
those  rises  made  it  impossible  for  them  to  manufacture  the  energy  except 
at  a  heavy  loss,  and  that  they  constituted  an  alteration  of  trade  con- 
ditions within  the  meaning  of  .see.  1  (1)  of  the  Courts  Emergency  Powers 
Act,  1919.  In  the  result,  his  Lordship  held  that  the  increases  in  the  cost 
of  coal  and  wages  had  brought  about  an  alteration  in  the  trade  conditions 
under  which  the  company  generated  and  supplied  electrical  energy. 

Loss    C.VUSED    BY   WaR. 

On  the  next  question,  whether  that  alteration  had  been  occasioned 
by  the  war,  he  was  assisted  by  the  evidence  of  Mr.  Gilbert  Stone,  who  said 
that  had  it  not  been  for  the  legislation  passed  during  the  war  the  price 
of  coal  for  electricity  undertakings  would  have  risen  much  higher  than  it 
had  in  fact  risen.  The  wages  of  miners  in  1914  averaged  £79  per  annum 
])er  person,  and  by  September,  1918,  they  had  risen  to  £1.59  per  annum. 
Without  going  through  the  affidavit  in  detail,  his  Lordship  contented 
himself  by  saying  that  it  proved  that  the  abnormal  rise  in  the  price 
of  coal  was  caused  by  the  war.  The  purchasing  power  of  the  pound  had 
fallen  owing  to  the  war,  and  that  was  really  the  main  cause  for  the 
demand  for  higher  wages  and  for  the  high  prices.  It  could  not  be  doubted 
that  the  depreciation  in  the  purchasing  value  of  mone\'  and  the  alteration 
of  trade  conditions  were  caused  by  the  war  within  the  meaning  of  the 
Becfcion  quoted.  The  next  question  was  whether  the  agreements  in 
question  could  be  enforced  without  serious  hardship  on  the  company. 
Mr.  Murray's  aflBdavit  said  that  the  proportion  of  the  works  costs  attri- 
butable to  the  current  sujiplied  to  the  Corporation  exceeded  by  £744 
the  amount  received  by  the  company  under  the  scale,  and  he  explained 
that  to  that  should  be  added  £1,878  as  the  proportion  of  the  capital 
charges.  That  made  a  total  of  £2,622,  and  the  company  said  that  that 
sum  represented  the  annual  loss  to  them  imder  the  agreements  at  present. 
The  Corporation  disputed  that  any  loss  had  been  occasioned  by  the  war 
in  furnishing  the  supply  ;  they  i^ointed  out  that  Mr.  Murray's  figures 
were  only  estimates,  and  that,  even  if  they  were  accepted,  the  amount  of 
current  supplied  to  the  company  bore  only  a  small  proportion  to  the 
current  supplied  to  all  the  other  customers.  Therefore,  the  proportion 
of  works  charges  attributable  to  the  current  supplied  to  them  was 
negligible.  The  conclusion  he  had  arrived  at  on  those  points  was  that, 
although  there  was  great  force  in  the  Corporation's  contention  that  Mr. 
Murray  had  placed  the  actual  annual  loss  of  the  company  at  too  high  a 
figure,  yet  the  only  practical  way  in  which  the  company  could  ascertain 
whether  the  manufacture  and  supply  of  a  given  quantity  of  current  was 
being  carried  on  at  a  profit  or  loss  was  by  attributing  to  the  current 
supplied  to  customers  the  proper  proportion  of  the  total  cost.  If  the 
company  was  to  be  held  bound  by  the  agreements,  they  could  only 
supply  the  energy  at  a  heavy  annual  loss. 

The  Council  had  contended  that  the  scale  of  charges  agreed  to  by  the 
companj'  was  the  result  of  a  cutting  of  the  price  owing  to  competition,  and 
that  the  price  was  deliberately  fixed  by  the  company  at  such  a  low  figure. 
As  a  result  the  company  were  inevitably  bound  to  suffer  a  loss,  and  that 
any  hardship  in  that  respect  was  not  caused  by  an  alteration  of  trade 
conditions,  but  by  the  company  ha\-ing  agreed  to  too  low  charges.  The 
evidence,  however,  did  not  bear  out  that  contention.  The  company 
were  prepared  to  bear  some  loss  in  the  early  part  of  the  agreements,  and 
until  the  demand  of  the  corporation's  customere  had  reached  a  sub- 
stantial level.  Mr.  Murray's  affidavit  showed  that  there  had  been  a 
progressive  diminution  in  the  net  loss,  until  in  1914  it  amounted  to  not 
more  than  £289.  In  1914,  therefore,  the  company  were  justified  in 
anticipating  a  profit  in  the  near  futurt\  and  they  would  by  now  be 
making  a  substantial  profit  if  conditions  had  not  altered.  The  Cor- 
poration's demand  for  energy  in  1919  was  836,966  units,  compared  with 
469,261  in  1914.  The  further  point  had  been  taken  that  the  company 
had  been  taking  supplies  from  Hackney  Council  at  a  price  considerably 
less  than  the  cost  of  production  at  the  company's  power  station,  and  the 
Corporation  said  that  Mr.  Murray's  figui-es  ought  not  to  be  accepted. 
Mr.  Murray,  in  liis  second  affidavit,  pointed  out  that  the  supi)ly  under 
the  agreement  with  Hacknej^  was  a  reciprocal  one,  and  that  the  agree- 
ment was  made  in  the  interests  of  both  contracting  parties,  in  order  to 
reduce  their  total  production  costs  and  to  safeguard  the  supply.  Mr. 
Murray  was  right  in  ignoring  the  cost  of  the  Hackney  supply  in  calcu- 
lating the  cost.  In  his  lordship's  opinion  the  hea\y  pecuniaiy  loss  of 
the  company  in  carrying  out  the  terms  of  the  agreement  amounted  to  a 
serious  hardship  within  the  meaning  of  the  section. 

Jurisdiction  to  Annul  Agreements. 
The  Court  therefore  had  jurisdiction  to  annul  the  agreements,  but  he 
could  not  help  feeling  mucli  embarrassed  in  having  to  exercise  such  a 
power.     It  was  left  to  the  Court  to  decide  whether  it  was  fair  between 


man  and  man  that  a"particuii*r  contra^.t  «hould  be  allowed  to  continue 
or  be  suspended.  '*  It  would  be  highly  inexpedient  to  lay  down  any 
general  principles  ur>on  which  the  Court  should  act  in  all  cases,  and  he 
did  not  intendjto'do  any  such  thing.  The  parties  not  having  agreed  to 
the  agreements  being  amended,  the  question  was  whether  the  Court 
should  annul  the  whole  of  them.  Having  come  to  the  conclusion  that 
the  enforcement  of  them'would  inflict  serioua  hardiihip  on  the  company, 
he  conceived  it  to  be  in  accordance  with  the  spirit  of  the  section  that  the 
Court  should  annul  the  agre-ements,  unless  the  circumntances  of  the  case 
or  the  position  of  the  parties  should  afforrl  some  '^fj(j<l  reason  to  the  con- 
trary, or  unless  the  company  were  proved  to  be  unreasonable  in  not 
accepting  the  offer  by  the  Corporation  to  van,-  the  agreements.  (>n 
the  annulment  of  the  agreements  the  Corporation  would  U-  entitled  to 
demand  from  the  company,  and  the  company  would  Ix;  Ixjund  to  supply, 
a  sufficient  supply  at  a  price  to  Ikj  fixed,  and  there  wa.s,  therefore,  no 
question  of  the  CoqKjration  fxing  left  without  a  supply.  The  supply 
of  electrical  energy  was  a  matter  of  pubUc  and  local  imfxjrtance,  and  it 
was  es.sential  that  the  company  should  be  able  to  earn  sufficient  profits 
to  induce  investors  to  take  up  capital  in  the  conc-em  as  and  when  required. 
It  appeared  to  him  that  during  the  la.st  two  yeare  the  prr>fit8  of  the 
company  had  reached  a  dangerr)usly  low  level,  and  any  contract  which 
was  to  decrea.se  those  profits  must  necessarily  jeoparrli.se  their  position. 
The  financial  results  of  1919  were  a  sufficient  answer  to  the  suggestion 
that  the  company'could  still  afforrl  the  loss.  The  company  offered  to 
vary  the  agreements  by  in.sertinga"coalclau3f'"  in  February-.  1919;  that 
offer  had  never  been  %vithdrawn,  but  the  Corporation  had  not  accepted 
it,  and  at  the  hearing  it  was  rlefinitely  decUned  by  Mr.  .Jenkins.  The 
principle  of  the  "coal  clause  "appeared  to  him  to  be  fair,  and  he  gathered 
that  the  only  rea.son  for  rejecting  the  offer  was  that  the  Corporation 
thought  they  were  entitled  to  adhere  to  the  terms  of  their  agreement-s. 
During  the  hearing  there  was  a  counter  offer,  but  he  did  not  think  that 
the  company  was  unreasonable  in  refusing  that — -viz.,  a  payiuent  off372 
per  annum,  being''half  of  the  deficit  of  £744.  It  would,  in  his  opinion, 
be  inadequate,  and  would  not  place  the  company  in  nearly  a>  favourable 
a  position  as  they  would  have  occupied  under  the  agreements  if  trade 
conditions  had  not  altered.  In  the  result  he  had  come  to  the  conchiHion 
that  there  should  be  an  order  for  annulment  as  from  the  date  of  the  order, 
the  company  paving  the  costs  of  the  application.  He  stayerl  the  opera- 
tion of  the  order  until  the  first  day  of  the  Easter  sittings,  th"*  Corpora- 
tion undertaking  to  pay  on  the  feoting  of  the  '-coal  dau.^e  "  in  the  mean- 
time. 

Extension  of  Patents. 
Last  week  Mr.  .Justice  Sargeant  granted  an  extension  i-f  four  yvars 
for  two  patents  (Xos.  20,314  and  24,413  of  1904)  granted  to  Mr.  Walter 
Dixon  and  Mr.  Geo.  H.  Baxter  for  an  electrical  capstan  for  use  in  docki« 
and  railways.  The""  royalties  amounted  to  £2,.518  for  lS3  capstans 
down  to  1915,  when  the  war  suspended  their  manufacture.  In  1916 
only  one  capstan  was  manufactured,  and  seven  in  1917.  and  to  Marvh, 
1918,  while  capstans  were  now  in  course  of  manufacture  to  fulfil  orders 
which  were  suspended  during  the  war. 

Installation  Contract  Dispute; 

Before  Mr.  Juscice  Acton  on  the  14th  inst.,  the  Electrical  Contracts 
and  Maintenance  Company  sued  Mr.  0.  P.  Da\-is  for  the  recovery^of 
£141  12s.  4d.,  balance  of  account  due  for  work  done  at  the  Hotel  Quebec. 

Mr.  Croom  Johnson  (for  the  plaintiffs)  said  the  point  to  be  decided 
was  what  was  tlo  tnie  construction  of  a  contract  between  the  parties 
and  whether  a  certain  charge  which  had  been  made  for  establishment 
charges  and  profit  was  either  within  the  terms  of  the  contract,  or, 
otherwise,  fair  and  reasonable. 

Mr.  J.  J.  Levland  Xewlands,  director  of  plaintiffs'  ompany,  said  the 
work  related  to  the  installation  of  electric  light  and  bells  and  the 
charges  made  were  in  accordance  with  plaintiffs'  usual  scale. 

Mr.  Leonard  G.  Tate,  secretary-  of  the  National  Electrical  Contractors' 
Trading  Association,  said  the  considered  the  addition  of  15  per  cent. 
for  establishment  charges  and  25  jx^r  cent,  for  profit  fair  and  reasonable. 

Mr.  F.  C.  t;ibbons  said  he  hail  audited  the  accounts  of  the  plaintiffs. 
and  the  establishment  chanjos  for  the  year  191S  amounted  to  43  per  cent. 

Mr.  Hawke.  K.C.  (for  defendant)  submitted  that  a  profit  of  10  per 
cent.,  plus  10  percent.,  was  a  generous  one  in  substantial  imdertakings. 

Mr.  John  1).  Scott,  arehitect.  who  supervised  the  work  on  behalf  of 
defendants,  said  that  at  the  time  of  ti^e  contract  an  ample  pereentage 
would  hav(  been  5  and  10  respectfully. 

His  loniship  chamcterised  the  case  as  a  lamentable  one — lamentable 
because  the  amount  involved  was  entirely  out  of  proportion  to  the 
labour,  ingenuity  and  exptMise  that  had  bten  la\-ished  upon  it.  He 
came  to  tiie  conclusion  that  15  i>er  cent,  was  a  reasonable  charge  for 
establishment  charges  and  that  25  per  cent,  was  a  reasonable  profit  on 
work  of  that  kind.  He  accoixiingly  entered  judgment  for  plaintiffs 
for  £44  5s..  judgment  having  already  been  entered  for  £92. 


The  Internation.u.  Electuo-Technu  al  Commission  are  publishing 
biographies  of  the  great  men  after  whom  the  electrical  vmits  are  named, 
ami  amonsst  these  is  James  Watt,  whose  name  is  commemorated  by 
the  unit  of  power.  A  short  biography  of  James  Watt  is  being  prepared 
by  Prof.  Burstall,  and  it  is  hoped  to  include  some  new  information  which 
has  come  to  light  through  a  search  made  in  the  papei-s  of  the  Boulton 
and  Watt  collection,  wluch  are  preserved  in  the  Birmingham  Reference 
Libran*. 
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Commercial     Topics. 

Brazilian  Traction  Contracts. 

The  Department  of  Overseas  Trade  reports  that  the  Congress  have 
authorised  the  expenditure  of  60,000  centos  (at  present  about  £2,900,000) 
for  the  conversion  to  electric  traction  of  the  Central  of  Brazil  Railway* 
which  is  owned  by  the  Brazilian  Government.  This  will  probably  mean 
that  some  important  contracts  for  electric  railwa}^  plant  will  be  given 
out  very  shortly,  and  British  firms  requiring  further  particulars  are 
recommended  to  get  into  touch  with  the  Inspectoria  Federal  das  Estradas, 
Ministerio  da  Viacko  e  Obras  Pubhcas,  Rio  de  Janeiro,  or  with  H.M. 
Commercial  Secretary. 

*  «  *  I|E 

German  Trade  with  Portugal. 

It  a])pcars  that  Germany  is  gradually  getting  back  to  her  pre-war 
position  in  her  trade  relations  with  Portugal.  The  unfavourable  rate 
of  Exchange  is  a  great  barrier  to  the  development  of  British  trade,  and 
consequently  many  orders  are  being  placed  in  Germany  for  railway  jjlant 
and  rolling  stock,  industrial  machinery,  electrical  plant,  motors  and 
appliances,  tools,  hardware,  fancy  goods,  toys,  &c.  ;  and,  on  the  other 
hand,  exporters  are  looking  to  the  countries  of  Central  Europe  to  form 
one  of  their  most  promising  future  markets.  In  pre-war  days  Germany 
held  second  rank  asafurnisher  of  imported  goods  to  Portugal,  and  she  was 
al.so  Portugal's  second  best  customer  both  for  home  and  Colonial  produce 

*  *  *  * 

Patent  Legislation  in  Uruguay. 

The  National  Council  of  Administration  has  reported  to  the  General 
Assembly  of  Uruguay  that  the  Commission,  which  was  appointed  in  Maj- 
last  to  prepare  new  legislation  regarding  patents  of  invention,  has  pre- 
pared a  draft  Bill  embodying  the  proposals.  A  "  patente  de  invencion  " 
is  defined  as  "  the  certificate  issued  by  the  Office  of  Marks  and  Patents 
of  Invention  for  confirming  the  exclusive  right  of  temporary  exploita 
tion  of  an  invention  or  discovery  of  an  industrial  character  which  the 
Nation  grants  in  favour  of  the  ))atentee,  without  guaranteeing  its  origi- 
nality, priority,  convenience,  or  utility."  Patents  will  be  granted  in 
respect  of  (a)  new  industrial  products  ;  (6)  new  methods,  or  new  appli 
cation  of  known  methods,  of  obtaining  an  industrial  result  or  product. 
A  patent  will  remain  in  force  for  15  years,  and  this  period  will  not  be 
extended.  Patents  granted  abroad  and  presented  for  ratification  in 
Uruguay  will  remain  in  force  for  the  period  allowed  to  them,  but  in  no 
case  shall  the  period  exceed  15  years.  If  the  foreign  inventor  does  not 
exploit  his  patent  in  the  Republic,  imports  covered  by  the  patent  are 
protected  only  for  five  years,  or  less  if  the  rights  in  the  country  of  origin 
do  not  extend  to  that  period. 

*  *         *         * 

Tiie  World's  Industrial  Development. 

Reports  from  the  Overseas  Dominions  and  foreign  countries  indicate 
the  determination  of  those  countries  to  develop  their  own  manufacturing 
industries  and  to  treat  their  own  natural  resources,  at  any  rate  to  an 
extent  that  will  provide  for  their  local  needs.  Though  the  establishment 
of  these  local  industries  and  the  imposition  of  tariffs  for  their  protection 
in  early  days  may  increase  competition  with  British  exporters,  it  should 
be  borne  in  mind  that  the  tendency  to  self-development  is  opening  up 
a  considerable  new  market  for  British  manufacturing  engineers.  The 
propaganda  work  carried  on  by  the  British  Engineers'  Association  brings 
many  inquiries  for  machinerj-  and  plant  from  all  parts  of  the  world  to 
its  offices,  and  to  a  certain  extent  these  may  be  regarded  as  an  index  to 
the  world's  industrial  development.  Many  of  th^se  inquiries  are  from 
people  abroad  who  are  anxious  to  develop  local  industries  or  to  start 
now  ones,  but  do  not  quite  know  who  to  get  to  help  them.  A  list  of  the 
inquiries  has  been  recently  distributed  by  the  Association  to  its  members, 
and  these  include  communications  for  various  kinds  of  machinerv'  from 
.lai)an,  Algeria,  Italy,  Canada,  New  Zealand,  Spain,  South  America,  &c. 
>i>         *         *         * 

Electrical  Development  in  Tasmania, 

A  report  upon  the  j)rogrcsH  made  with  (he  (iivai  Lake  hydi-o-electric 
|K>w(T  sciieme  was  recently  issued  by  the  Minister  of  Works,  the  Hon. 
.).  15.  Hayes.  The  high  cost  of  nuichinery.  (lie  sluMtage  of  cement, 
iVc,  had  militated  against  the  plans  for  development.  Parliament  will 
l)e  asked  (o  vote  £(i4!),()()0  this  year  for  extensions  of  the  scheinc.  On 
tlie  commercial  side  the  scheme  is  satisfactory,  a  pi-olit  of  £.").(»(»(»  having 
been  made  during  the  year.  LiiUe  K(.llcs((ni  and  King  River  will  be 
harnessed  as  the  establiHJinient  of  industries  ivquire  fresh  .sources  of 
power.  A  sum  of  £120,000  has  been  voted  for  (he  erection  of  a  trans- 
mission line  to  Launeeston,  a  distance  of  about  (iO  miles.  The  line  will 
transmit  :i,0()0  n.r.  for  which  Launeeston  Corpoiation  will  i>ay  £.">  7s.  per 
H.i'.  Tiie  local  station  is  unable  to  meet  the  demand  i  ir  power  for 
the  large  woollen  mills  to  1)(>  erected  theR\ 

.Much  of  the  inacliin(-r\-  riMiniriMl  was  onlei-ed  fnim  America,  and  in 
a  statement  by  the  Treasurer,  Sir  Jilliott  Ix'wis,  a  serious  difhculty 
arose  out.  of  the  adverse  rate  of  exchange  between  Australia  and  the 
United  States.  The  Hydro-Klectrio  Depart m(Mit  had  )>'accd  ordi^rs 
in  America  for  h.t.  plant,  &.c.,  aiul  it  was  not  obtainable  elsewhere.  In 
order  to  overcome  (he  excliange  difficulty  the  manufaclurers  agreed  to 
accept  (he  State's  bonds  for  the  ])rice.  carrA-ing  interest  at  7J  jn-r  eont.. 
fn>e  of  exchange,  and  with  a  currency  of  five  years,  but  'redeemable 
at  any  earlier  dale,  at  (he  op(ion  of  (he  Ta'smanian  (;o\enwnent. 
Great  Britain  can  supj^ly  all  the  jiossible  requirements  of  (he  Depart 
nient.  and  it  is  to  be  hoped  that  steps  will  be  (aken  (o  secure  a  largo 
share  of  the  jilant  and  equipment  required  for  tlu^  eomple(ion  of  the 


electricity  Supply. 

Plymouth  Corporation  has  apphed  for  sanction  to  borrow  money  for 
a  rotary  converter  and  switchgear. 

Faversha3i  Town  Council  is  recommended  to  obtain  authority  to 
borrow  £17,000  for  additional  plant  at  the  electricity  works. 

Sanction  to  a  loan  of  £5,700  has  been  applied  for  by  Beckenham 
Urban  Council  for  cable  extensions,  and  for  wiring  the  new  houses  to  be 
erected  at  Elmers  End. 

The  small  oil-driven  electricity  station  at  Monasterevan  (co.  Kildare) 
has  been  compelled  to  close  down  owing  to  lack  of  fuel  and  oil  lamps  are 
again  used  for  street  lighting. 

Messrs.  Buchan  &  Partners,  electrical  engineers,  have  submitted  a 
scheme  for  a  central  supply  of  electricity  fob  the  Boeder  district 
to  Galashiels  Council,  who  will  hold  a  conference  on  the  subject  next 
month. 

A  scheme  of  extensions,  estimated  to  cost  £200,000,  has  been  prepared 
by  the  borough  electrical  engineer  and  manager.  Col.  W.  A.  Vignoles, 
and  the  GEUiSBy  Electricity  (Jommittee  has  referred  the  matter  to  a  sub- 
committee for  a  detailed  report. 

Kirkcaldy  Corporation  has  decided  to  cease  negotiations  with  the 
Fife  Power  Company  for  a  bulk  supply,  and  ways  and  means  to  develqp 
the  municipal  system  are  being  considered,  so  as  to  be  able  to  meet 
requests  for  current. 

Portsmouth  Corporation  has  applied  for  authority  to  borrow  £91,000 
for  extensions  of  the  electricity  work  and  the  tenders  of  Messrs.  Babeock 
and  Wilcox  and  the  Metropolitan  Vickers  Electrical  Company  for  the 
supply  of  plant  ha\'e  been  accepted. 

The  threatened  strike  of  electrical  engineers  at  the  generating 
stations  of  the  Hackney,  Homsej%  Finchley  and  Ilford  Councils,  owing 
to  the  refusal  to  recognise  the  new  scale  of  pay,  has  been  postponed 
till  after  Christmas,  when  probably  an  agreement  will  be  arrived  at. 

Owing  to  a  breakdown  at  Todmorden  electricity  works  two  mills 
depsndent  on  ebr^tric  power  have  had  to  close  down.  As  ther?  is  not 
sufficient  current  for  normal  reciuirements  arrangements  have  been  made 
with  large  power  consumers  to  work  alternate  parts  of  the  waek. 

'■  Guildford  Corporation  are  applying  to  the  Electricity  Commissioners 
for  a  special  order  authorising  the  purchase  of  the  undertaking  of  the 
Guildford  Electricity  Supply  Company,  Ltd.,  the  production  and  supply 
of  electricity  by  the  Corporation  in  the  borough  of  Guildford  and  the 
rural  districts  of  Guildford  and  Hambledon,  the  purchase,  sale,  letting 
on  hire,  &c.,  of  meters,  fittings,  stoves,  lamps,  dynamos,  &c.,  and  the 
exclusion  of  same  from  liability  to  distress, _&c. 

The  Salford  Corporation  have  approved  a  scheme  for  extensions  of 
their  electricity  undertaking  at  an  estimated  cost  of  one-and-a-((uarter 
million  pounds,  and  a  Bill  is  being  promoted  to  obtain  the  necessary 
powers.^  Land  has  been  purchased  on  the  banks  of  the  Trwell  for  the 
erection  of  a  super-power  station.  The  scheme,  which  has  been  prepared 
by  the  Borough  Electrical  engineer,  Mr.  J.  A.  Robertson,  has  received 
the  general  approval  of  the  Electricity  Commissioners. 

•^  A  conference~of  local  authorities  owning'electricity  undertakings  was 
held  at  Sheffield  on  the  16th  inst.  for  the  purpose  of  considering  the 
formation  of  a  .ioint  electricity  authority.  Among  those  represented 
were  Sheffield,  Rotherham,  Chesterfield,  Doncaster  and  Buxton,  and 
Aid.  Styring,  of  Sheffield,  presided.  Recommendations  were  adopted 
that  the  various  authorities  represented  at  the  conference  should  pass 
resolutions  agreeing  to  the  formation  of  a  joint  authority  for  the  pni 
))osed  area  and  generallj'  accepting,  subject  to  modifications,  in  detail, 
the  are^a  provisionally  determined  by  the  Electricity  Commissioners. 

"*The  staff  and  cliief  engineers  of  the  Lancas'iire  Electric  Power 
(^OMPANY  were  entertained  to  dinner  at  the  Queen's  Hotel,  Manchester, 
last  week,  by  the  directors,  in  celebration  of  the  twentieth  anniversarj- 
of  the  undertaking.  The  assembly  was  a  happy  one,  about  50  guests 
being  present.  Dr.  Parshall,  chairman  of  the  Company,  presided  and 
gave  a  review  of  its  progress  since  its  inception.  From  a  ix>sition  of 
cold  isolation  in  the  county,  where  it  was  at  first  treated  as  an  inter- 
loper and  o])])ose(l  by  the  municipal  authorities,  he  said,  the  Company 
had  gn)\m  to  be  of  such  imj)ortant  service  to  the  eomnumities  and  the 
districts  which  it  supplied  (hat  the  s|)irit  of  hostility  and  opijosition 
had  entirely  disajipeared.  and  at  pre.sent  the  Company  and  the  local 
authorities  were  co-operating  to  tlie  fullest  extent  to  make  the  best  use 
of  the  electrical  plant  at  their  disposal. 

Owing  to  a  breakdown  of  plant  at  the  Ocker  Hill  (Staffs.)  station  of 
the  Midland  Electric  Corporation  fob  Power  Distribution,  the 
supply  of  electricity  has  been  curtailed  between  7.30  ivm.  and  5.30  p.m. 
by  50  per  cent.  On  the  lOfh  inst.  a  3.000-kw.  turbine  broke  down, 
iu>cessita(ing  the  spindle  being  returned  to  (he  makei-s.  and  on  the  follow- 
ing Monday  a  5,000-kw.  altenuitor  also  broke  ilown.  It  will  probably 
take  four  weeks  to  get  the  3.()00-kw.  machine  repainnl.  and  about  three 
weeks  to  get  the  5,000-kw.  alternator  in  order.  During  the  latter  part 
of  the  war.  (he  com])any  had  a  very  large  demand  on  their  generating 
8(ation,  and  unfortunately  the  Ministry-  of  Munitions  could  not  see  their 
way  to  gran(  us  jwrmission  (o  mstal  additional  plant.  New  jilant  was 
ordered  as  .>*oon  jvs  possible  after  the  armistice,  and  towanls  the  end  of 
1910  arrangements  were  niadi>  to  obtain  a  supply  of  4.000  kw.  from  a 
neighlwuring  generating  station.  Owing  to  eontinuouf  delays,  the  new 
generating  plant  anil  the  additional  supply  are  not  yet  available,  and 
tluring  the  las(  few  months,  the  eomimnv  have  had  to  carrj-  a  load  of 
nearly  IS.OIX)  kw.  with  only  20,000  kw.  generatuig  plant. 
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Electric  Traction. 

In  order  to  cope  witli  tlic  iiish  fiaflic  on  t|j(;  Bakkuloo  Tube  Kailwav 
eight  additional  cars  were  put  into  service  on  Monday. 

It  is  proposed  to  re-open  the  Portmauoc-Beddgelert  light  kail- 
way  as  an  electric  line.  The  North  Wales  Power  Company  is  prepared 
to  electrify  the  railway,  and  thus  help  in  tlie  movement  to  re-start  the 
/ocal  quarries  and  mines. 

The  action  of  the  Ministry  of  Labour  in  constituting  a  court  to  hold  an 
inquiry,  under  i'art  2  of  the  Industrial  Courts  Act,  into  the  Application 
of  the  Tramway  Workers  for  an  Advance  of  Wages  by  12s.  a  week, 
will  probably  avert  a  strike,  as  both  sides  are  likely  to  accept  the  findings 
of  the  court.  The  municipal  tramways  undertakings,  by  a  comparati- 
tively  small  majority,  refused  to  go  to  arbitration  ;  but  it  is  understood 
that  most  of  the  undertakings  would  have  acquiesced  in  arbitration  if  the 
majority  had  so  determined.  The  financial  position  of  all  tramway 
systems  is  so  bad  that  it  is  difficult  to  see  how  the  men's  demand  can  be 
conceded,  for  even  a  further  increase  in  fares  would  not,  prcjbably,  lead 
to  increased  i-ovenue.  However,  it  is  an  advantage  to  have  an  impartial 
investigation  by  the  Court,  even  though  its  finding  has  no  binding  force 
on  the  parties  to  the  dispute.  The  court  has  not  yet  i)e;"n  consMtutid 
and  it  will  not  sit  until  after  Christmas. 

The  rei)ort  of  Majoi'  (J.  L.  Hall,  Inspector  to  the  Ministry  of  Transport, 
into  the  circumstances  of  a  District  Railway  train  running  into  buffer 
stops  at  Wimbledon  Station  on  October  14  last,  has  been  issued.  His 
conclusion  is  that  the  accident  in  which  eight  bystanders  were  injured 
including  one  killed,  was  the  result  of  an  error  of  judgment  on  the  part  of 
the  motorman,  and  that  he  underestimated  the  speed  of  liis  train  when  he 
first  applied  the  brake.  There  was  no  reason  to  conclude  that  the  acci- 
dent was  due  to  any  faihire  or  defect  in  the  brake  equipment.  He  adds 
that  buffer  stop  collisions  have  been  somewhat  frequent  during  the  past 
year,  but  the  provision  of  an  automatic  safeguard  presents  some  diffi- 
culty. Automatic  speed  control  of  trains  approaching  a  terminus  might 
reduce  the  risk,  and  the  practicability  of  such  a  device  will,  no  doubt, 
be  considered  by  the  recently-ap])ointed  Committee  on  Automatic  Train 
Control 

A  public  inquiry  was  held  at  Halifax  on  the  7th  inst.  into  the 
tramcar  accident  on  the  23rd  ult.,  when  a  woman  lost  her  life.  To 
the  inspector  (Major  Hall)  the  driver  of  the  car  (WilHam  Baines)  said 
he  had  been  in  the  Halifax  tramway  service  only  six  or  seven  weeks 
this  time,  but  he  was  in  the  service  in  1906-7,  and  between  1907  and  the 
war  he  was  doing  similar  work  at  Bury  and  Burnley.  He  said  the 
rails  were  very  greasy,  and  though  he  had  put  sand  in  the  hoppers  a 
short  time  before,  his  brakes  took  no  effect  when  he  felt  speed  increase 
on  passing  Archer-street.  The  trolley  pole  had  come  off  the  wire, 
and  that  prevented  the  electric  brakes  from  working.  He  ascribed 
the  trouble  to  the  hand  brake  not  releasing. 

The  inspector  said,  for  the  information  of  the  Corporation,  that  new 
tramcars  were  being  fitted  with  side  guards,  in  addition  to  the  front-line 
guards.  It  was  impos'-ible  to  account  for  all  the  life-guard  failures. 
The  inquiry  into  the  blowing  over  of  two  tramcars  at  Stocks  Gates  on 
the  3rd  inst.  was  then  taken  in  private. 

Imperial  and  Foreign  Notes. 

The  sum  of  £600,000  has  been  allocated  by  the  Government  of  the 
Union  of  South  Africa  for  improvements  of  the  telegraph  and  telephone 
system. 

In  a  recent  issue  we  referred  to  the  formation  of  a  new  association, 
entitled  the  South  African  Association  of  British  Manufacturers 
AND,  their  Agents.  To  avoid  confusion,  we  are  now  asked  to  state 
that  the  objects  of  this  association  are  somewhat  similar  to  those  of  the 
British  Manufacturers'  Representatives'  Association  of  Cape 
Town,  which  has  been  in  existence  for  some  years. 

According  to  recent  statistics,  about  5,000,000  h.p.  can  be  developed 
from  waterfalls  in  Italy  and  concessions  have  alreadv  been  granted  for 
2,500,000  H.p. 

M.  Deschamps,  Under  Secretary'  for  French  Posts  and  Telegraphs, 
opened  on  Saturday  the  Lafayette  Wireless  Station  at  Croix  d'Hins, 
18  miles  from  Bordeaux.  The  station,  which  consists  of  eight  pylons 
850  ft.  high,  is  designed  to  reach  in  normal  circumstances  any  point  in 
the  world,  including  New  Zealand,  while  North  and  South  America  will 
be  within  its  effective  radius,  however  bad  the  atmospheric  conditions. 

The  Department  of  Overseas  Trade  has  received  particulars  of  an 
in((uiry  by  a  firm  of  marine  and  mining  engineers  in  Montevideo,  who 
desire  to  be  placed  in  touch  with  manuf  actui-ere  of  submarine  apparatus 
for  going  down  to  great  depths  (more  than  150  metres),  under  water 
telephonic  and  electric  light  apparatus,  air  pumps,  submersible  centri- 
fugal electric  pumps,  i&c.  U.K.  manufacturers  interested  may  obtain  the 
address  of  the  firm,  who  desiiv  catalogues,  &c.,  from  the  Department. 

A  new  Company,  entitled  the  Compania  Nacional  de  Electricidad, 
with  a  total  capital  of  £12,000,000,  has  been  formed  in  Chili  to  take 
over  the  Cia  Nacional  de  Fucrza  Electrica  (Valparaiso)  and  the  Chilean 
Electric  Tramway  and  Light  Company,  Ltd.,  which  is  now  controlled 
by  Messrs.  S.  Pearson  &  Son.  The  new  Company's  capital  will  be 
divided  into  £6,000,000  ordinary  and  £2,250,000  non-cumulative  perpetual 
preference  shares,  with  £3,750.000  debentuivs.  Both  the  debentuivs 
and  the  preference  shares  will  bear  interest  at  8  per  cent,  per  annum. 
The  Chilean  Tramway  and  Light  Company  arc  to  take  up  immediately 
£850,000  in  shares  of  the  Compania  Nacional,  whose  paid-up  capital 
will  be  increased  to  £1,500,000  and  will  be  enabled  to  develop  90,000  h.p. 
on  the  River  Maipo  and  its  affluent,  the  River  Colorado. 


Institution  Notes. 

Among  the  various  iectuns  announced  to  U;  d<-livered  befon-  the 
Royal  Institution  are  three  lectureH  on  '  Spectrrjscopy  "  by  Mr.  A. 
Fowler,  F.R.S.,  commencing  on  Saturday,  Feb.  12, and  on  ''  Electricity 
and  Matter  "  by  Sir  Ernest  Rutherford,  F.R.S.,  commencing  on  Satunlay, 
ilarch  5. 

Mr.  J.  Herbert  Parsons,  C.B.E..  F.R.C.S.,  M.B.,  D.fk.,  ha«  Ijeen 
elected  President  of  the  iLLUMr.VATixo  Exgiseerixg  Sw.ietv  m  succes- 
sion to  .Mr.  A.  P.  Trotter.     Mr.  Parsons  was  the  first  Chai'-  ■  ■     '  '^'-    -    :I 
)f  the  Society  and  has  taken  a  leading  part  in  its  work 
of  light  on  vision.     He  is  alsf*  a  memlx-r  of  various  D'^  1 

other  Committees  concerned  with  lighting  and  its  effect  on  eyesight. 

Mr.  E.  M.  Hughman,  of  Ikimbay,  has  made  an  offer  of  a  donation  of 
£2.50  to  the  Benevolent  Fund  ok  the  In.stitution  or  ELBf.TRicAL 
Engineers,  on  condition  that  19  similar  donations  are  received  before 
the  3l8t  March,  1921.  This  wih  result  in  the  fund  being  b<-nefitefi  to 
the  extent  of  £5,000,  and  it  is  hofjed  that  the  19  donations  will  be  forth- 
coming. All  communications  should  be  a^idressed  to  the  Secretary-  of 
the  Institution  at  1,  .AUjemarle-street,  I^^jndon,  W.l. 

The  annual  exhibition  of  the  Physical  Soctety  and  Optical  Society 
will  be  held  on  Wednesday  and  Thureday,  Jan.  .'Jth  and  Hth,  1921.  at 
the  Imperial  College  of  Science,  South  Kensingt^jn,  and  will  \>e  open 
from  3  to  6  p.m.  in  the  afternoon,  and  from  7  to  10  p.m.  in  the  evening. 
Arrangements  have  been  made  for  Sir  W.  H.  Bragg,  K.B.E..  F.R..S.,  to 
give  a  discourse  on  "  Sounds  in  Nature,"  at  4  p.m.,  on  Jan.  .>th  ;  Prof. 
Archibald  Barr  to  discourse  on  "  The  Optophone,"  at  8  p.m.,  on  .Ian. 
5th.  and  at  4  p.m.  on  Jan.  6th.  A  demonstration  \»-ill  be  ziven  after- 
wards by  a  totally  blind  jjcrson.  At  8  p.m.  on  Jan.  6th,  Prof.  C.  R. 
Darling  will  give  a  discourse  on  '"  Some  Urmsual  Surface  Tension  Pheno- 
mena." InAritations  have  been  issued  to  the  Institution  of  Electrical 
Engineers,  the  Institution  of  Mechanical  Engineers,  the  Chemical 
Society,  the  Faraday  Society,  the  Wireless  Society  of  London,  and  the 
RQntgen  Society.  As  admission  is  by  ticket  only  members  of  the  above 
Societies  should  apply  to  the  Secretarj-  of  the  Society  to  which  they 
belong.  Others  interested  should  apply  to  Mr.  F.  E'.  Smith.  F.R.S., 
National  Physical  Laboratory,  Teddineton.  S.W. 

Business  Items.  &c 

The  works  of  Messrs.  A.  Reyrolle  &  Company,  Ltd.,  will  be  closed  from 
Dec.  24  imiil  Jan.  3. 

Messrs.  E.  G.  Acheson,  Ltd.,  have  removed  their  I.<ondon  office  to 
40.  Wood-street,  Westminster,  S.W.  1 

Mr.  A.  N.  Douglas,  4,  Pembroke-terrace,  Queen-street,  Cardiff,  has 
been  appointed  agent  in  the  South  Wales  district  for  the  Swedish  General 
Electric,  Ltd. 

The  Enterprise  Mfg.  Company,  Ltd.,  have  appointed  the  Isis  Elec- 
trical Company,  57,  Albert-road,  Aston,  Birmingham,  to  look  aft«r 
their  interests  in  Birmingham  and  district. 

From  Jan.  1,  Messrs.  Stothert  &  Pittj  Ltd.,  will  be  represented  on  the 
north-east  coast  by  Mr.  Wilson  S.  Carr,  M.I.Mech.E..  M.I.E.E..  Victoria- 
buildings,  Grainger-street  West,  Newcastle-on-Tj-ne. 

The  partnership  between  Hubert  Jones,  Archibald  Caig.  Frederick 
Samuel  Green  and  .John  Da\-id  Caig,  trading  as  Cue  Brothers  &  Jojtes, 
electrical  engineers,  61,  Renshaw-street,  Liverpool,  has  been  dissolved. 
Debts  by  Messi-s.  A.  Caig,  F.  S.  Green  and  J.  D.  Caig.  who  continue  the 
business  under  the  same  style. 

Chas.  T.  Stanton  Mid  Cecil  M.  Cocking,  trading  as  the  S.  &  C.  Electric, 
electrical  engineers,  25,  Beekenham-road,  Penge,  have  dissolved  partner- 
ship. Debts  by  Mr.  Stanton,  who  continues  to  trade  at  the  same  address 
under  the  name  of  the  Southern  Electric  and  Engineering  Company. 
^Ir.  Cocking  will  carrj-  on  the  business  as  an  electrical  engineer  at  46, 
Oakfield-mad,  Penge. 

Capt.  W.  H.  Upton  Marehall,  R.E.  (T.),  M.I.E.E.,  M.I.Mech.E..  after 
having  been  on  war  service  for  five  years,  has  reojK^ned  his  office  at  2, 
King's- terrace,  Portsmouth,  as  consulting  electrical  and  mechanical 
engineer,  the  inspection  and  testirs  of  electrical  and  steam  plant,  &c. 
He  will  be  glad  to  receive  catalogues  and  price  lists  of  electrical  plant 
and  apparatus,  steam  platit,  oil  engines,  &c. 

The  sales  department  of  the  Engush  Electric  &  Siemens  Supplies. 
Ltd.  (also  of  Messrs.  Siemens  Brothers  &  Company.  Ltd.),  formerly 
trading  at  Central  House,  New-street,  B"rminpham,  have  removed  to 
new  premises,  and  in  future  their  address  will  Ik"  :  English  Electric  & 
Siemens  Supplies,  Ltd.,  White  House,  111,  New-street,  Birmingham. 
Telephone,  Slidland  9»>4  ;   telegrams,  Siemens,  Birmingham. 

Bankruptcies   and   Liquidations. 

The  Cannon  Motor  v':  Electriiai.  Works.  Ltd.,  is  being  wound  op 
\oluntarily,  and  Mr.  P.  C..  Clegg,  10.  Cannon-lane,  Brighton,  has  been 
appointed  liquiilator. 

A  meeting  will  be  held  at  32.  King-street,  Covent  Garden,  London, 
W.C.2.  on  Jan.  14  to  receive  an  account  of  the  winding  up  of  the  Alli- 
ance ELECTRIC.A.L  Company,  Ltd. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Masham  and 
District  Electric  Sipply  Company,  Ltd.  (in  voluntarj-  liquidation) 
will  be  held  at  the  Town  Hall.  Masham,  Yorks,  on  Jan.  19. 

A  fii-st  and  final  dividend  of  4s.  tnl.  will  be  payable  on  January  10  at 
9,  Fountain -street,  Halifax,  to  creditors  of  Johnson  Jagger,  trading  as 
J.  Jacger  &  Company,  electrical  engineers  and  contractors,  28,  North- 
gate.  Halifax. 
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Miscellaneoas. 

A  large  number  of  the  officials  and  cm})loyees  of  Messrs.  A.  Revrolle 
&  Company,  Ltd.,  Hebburn-on-Tync,  spent  a  very  enjoyable  evening 
on  the  occasion  of  the  annual  dinner  of  the  Company's  fire  brigade  on 
the,  11th  inst.,  at  the  Station  Hotel,  Hebburn,  Mr.  N.  Merz  presiding. 

On  the  1.3th  inst.  the  Inquest  was  Concluded  on  the  boy  Maurice 
Pcttet,  who  was  killed  on  the  29th  ult.  by  a  flying  piece  of  metal  from  a 
turbo-generator  at  the  Woolwich  Electric  generating  station.  The  coroner 
agreed  with  the  representatives  of  the  manufacturers  of  the  machinery 
involved  that  the  necessary  technical  evidence  which  must  be  given  in 
any  attempt  to  discover  the  cause  of  the  accident  should  be  given  before 
a  competent  tribunal  to  be  appointed,  his  only  duty  being  to  find  the 
cause  of  death.     The  jury  returned  a  verdict  of  "  Accidental  death." 

The  United  States  of  America  Senate  Inter-state  Commerce  Com- 
nuttee  has  recently  been  taking  evidence  as  to  the  position  of  America's 
System  of  Submarine  Cable  communications.  Among  the  witnesses 
e.xamined  last  week  were  Mr.  Elihu  Root,  jun.  of  the  All  American 
Cable  Company,  and  Mr.  Newcomb  Carlton  president  of  the  Western 
Union  Telegraph  Company,  Mr.  Root  alleged  that  commercial  messages 
were  tapped  by  British  Covemment  Departments,  and  Mr.  Carlton  is 
reported  to  have  stated,  "  that  all  cable  messages  leaving  Great  Britain 
for  America  are  held  for  examination  by  the  British  Naval  Intelligence 
authorities."  Mr.  Carlton  was  not  sure  whether  the  cable  messages  from 
the  United  States  were  also  held  for  examination,  but  his  company  had 
received  an  assurance  from  the  British  authorities  that  messages  would 
not  be  interfered  with  or  censured. 

In  reply  to  the  above  statement,  Sir  John  Denison-Pender,  G.B.f]., 
K.C.M.G.,  Chairman  of  the  Eastern  Telegraph  Company,  in  a  communi- 
cation to  TAc  Times,  asserts  that  the  statement  made  bvMr.Root,  thatno 
cable  message  which  might  be  of  value  either  to  the  British  Foreign 
Office  or  the  British  Board  of  Trade  is  assured  of  secrecy  if  at  any  point 
of  its  journey  it  passses  over  a  British  line  is  "  absolutely  false  as  far 
as  our  associated  cable  companies  are  concerned." 

On  the  3rd  inst.  a  social  evening,  organised  by  the  Elliott  Sociai, 
Association,  was  held  at  the  Pari.sh  Hall,  Ladywell,  when  about  300 
employees  of  Elliott  Brothers  (London),  Ltd.,  with  their  friends,  were 
present.  The  entertainment  opened  with  a  concert  arranged  by  Mr. 
R.  0.  Smith,  conductor  of  the  "  Century  Works  Orchestra,"  which  gave 
admirable  and  much -appreciated  selections  during  the  evening.  Songs 
and  humorous  interludes  followed.  After  the  concert  medals  and  prizes 
were  distributed  to  members  of  the  Elliott  Cricket  and  Swinming  Clubs 
by  Mr.  W.  0.  Smith,  chaii-man  of  the  company.  Great  enthusiasm 
greeted  the  members  of  the  Cricket  Club,  who,  to  crowTi  a  most  successful 
season,  had  won  the  S.  London  League  Cup.  To  show  their  appre- 
ciation, members  of  the  staff  had  subscribed  for  gold  nifdals  for  the 
highest  averages  of  the  season,  which  were  presented  to  :  W.  Nicolle, 
best  batting,  and  P.  R.  Harriss,  best  bowling  average  ;  and  to  C. 
Helmer,  best  all-round  man.  Prizes  to  successful  members  of  the 
Swimming  Club  were  also  awarded. 

The  Annual  Dinner  of  the  Elliott  Cricket  Club  was  held  on  tlie 
loth  inst.  The  president  of  the  club  (Mr.  L.  W.  Smith)  occupied  the 
chair,  and  he  was  supported  by  Sir  Keith  Elphinstone,  K.B.E.  (vice- 
l>resident).  and  Mr.  E.J.  CJriffin  (chairman  of  committee).  Inproposuig 
the  toast  of  "  Messrs.  p]lliott  Brothers,"  said  that  when  one  realised  the 
world-wide  rei)utation  of  Messrs.  P]lliott  Brothers  one  was  proud  to  be 
associated  with  it,  and  little  functions  such  as  theirs  cemented  the  good 
n-lations  between  employer  and  emj)loyee,  and  ha  I  heljied  in  building  up 
the   business  which   he  had  the  honour  to  toast. 

Sir  Keifli  Eljjhinstone,  K.B.E. ,  in  reply,  said  he  was  glad  to  be  with 
them  that  evening.  On  behalf  of  his  fellow-directors  he  thanked  the 
Club  for  (heir  toast  and  felt  sure  that  all  ])rescnt  would  be  j)roud  of  the 
firm's  rcputation  in  the  electrical  and  mechanical  world.  In  his  journeys 
abroad  he  had  found  that  the  quality  and  efficiency  of  Messrs.  Elliott's 
products  were  much  valued.  He  reminded  them  of  the  good  relations 
which  had  always  existed  between  the  firm  and  ''  •  employees,  even  in 
times  of  general  difficulties.  The  directors  were  keen  on  the  games 
element,  and  would  develop  that  side  as  much  as  itosRible.  In  the  near 
future  it  was  hoped  to  obtain  a  i-ecreation  ground. 

Mr.  L.  \V.  Smith  proposed  the  toast  of  "  The  Cliib,"  and  congratulated 
it  on  its  brilliant  season,  and  the  secretary,  Mr.  E.  A.  Wi.sdom,  replied. 

A  dinner  was  given  on  Saturday  last  by  the  employees  of  Messrs. 
GiRDLKSTONE  &  (,'OMi'ANV,  JClectiical  Engineers,  to  the  nu>mb(>r8  of  the 
lirni  as  an  e\|>rc.ssi()n  of  their  a|)j)recia(ion  of  the  cordial  Relations  existing 
between  them.  Tii(>  dinner  is  worthy  of  mon-  than  passing  notice  at  the 
present  tinu-  when  the  need  for  a  better  understanding  i.iid  closer  and 
nioro  syniiiathetie  i-elations  between  employers  and  emj^'oyil  arc  so 
vital  to  the  welfai-e  of  (he  country.  Seeing  (hut  the  whoo  of  (he  eni- 
])loyee8  air  members  of  (he  E.T.U.!  which  not  so  very  long  ago  was  by  no 
means  on  aniieable  (enns  with  (he  Emi)loyer8'  Assoeiaticm,  it  would  seem 
that  an  end  of  the  strife  has  at  last  been 'n-ached,  and  (hat  the  electrical 
industrA'  lins  cntend  u])on  what  everyone  will  hope  may  piove  to  be  a 
long  term  of  industrial  peace  and  goodwill  for  th(>  benefit  iif  all  concerned. 
The  utmost  cordiality  prevailed  thioughout,  and  one  could  not  but  be 
impressed  by  the  evident  sincerity  of  (he  speeches  and  the  genuine 
onduisiasm  (ha(  characterised  the  whole  aflair.  the  keynote  of  which  was 
that  as  f(>llow  workers  each  necessary  (o  the  o(her.  (he  identity  of  interests 
betwiH-ii  en)i)Ioycrs  and  enii>loyed  was  eom])lele  and  fully  rrcognised 
U]ion  both  sides.  To  quote  the  wonls  used  by  oi.e  of  (he  employees  in  nn 
admirable  speech  :  '"  lender  wha(ever  system  wi<  live,  (here  irnist  he  a 
man  at  the  helm,  auil  a  man  nt  the  furnace,  each  .serving  with  honour  and 
loyalty  to  each  other." 


Personal  and  Appointments. 

Mr.  Richard  Haggard,  of  AVigan.  has  been  ajipointed  tramway  traffic 
manager  at  Lincoln  at  £3-30  a  year,  rising  by  £25  a  j-ear  to  £4000. 

Mr.  A.  W.  Lamont,  of  ^lotherwell,  has  been  appointed  manager  of  the 
electricity  works  at  St.  Andrews. 

Capt.  J.  C.  Denison-Pender,  M.P.,  director  of  the  Eastern^'and 
Eastern  Extension  Telegraph  Companies,  has  decided,  owing  to  business 
reasons,  to  retire  from  Parliament  at  the  next  general  election. 

Lt.-Col.  A.  F.  H.  S.  Simpson,  C.M.G.,  R.E.  (retired),  late  director  of 
Wireless,  Indian  Government,  has  been  appointed  to  a  seat  on  the  Board 
of  Marconi's  Wireless  Telegraph  and  the  jMakconi  International 
Marine  Communication  Companies.  He  has  been  appointed  a  Joint 
General  Manager  of  both  companies  in  addition  to  the  present  Joint 
General  Managers— Mr.  H.  W.  Allen,  F.C.I.S.,  and  Mr.  W.  W.  Bradfield. 

The  General  Manager  of  the  Sun  Electrical  Cojipany,  Ltd.,  ;Mr.  A.  G. 
Beaver,  has  been  invited  to  join  the  Board  of  the  company  as  Managing 
Director.  Mr.  Beaver's  association  with  the  company  covers  the  entire 
period  since  its  formation,  and  he  has  been  for  many  years  General 
Manager.  Under  his  guidance  the  company  has  progressed  in  a  manner 
so  entirely  satisfactory  to  the  directors  and  shareholders  that  in  recog- 
nition of  his  untiring  vigilance  his  responsibilities  have  now  been 
extended. 

At  Preston,  last  week,  a  presentation  of  a  silver  tea  and  coffee 
service,  hot  water  bottle  and  stand,  and  silver  traj',  was  made  to  Mr. 
James  Connor,  consulting  mechanical  engineer  to  I\Iessrs.  Dick,  Kerr  & 
Company,  in  recognition  of  his  services  for  19  years  as  works  manager. 
Mr.  J.  Taylor  presided,  and  he  was  supported  by  Mr.  W.  Rutherford, 
managing  director  (who  made  the  presentation),  ]\Ir.  R.  Livingstone, 
manager  of  Preston  Works,  Mr.  H.  B.  Player,  commercial  superintendent, 
&c.     Mr.  Connor  is  transferring  his  services  to  the  English  Electric  Co. 

Prof.  F.  Bacon  was  presented  with  a  handsome  solid  silver  rose  bowl 
by  the  students  of  the  engineering  department  of  the  University  College, 
Cardiff,  as  a  token  of  affection  and  esteem  on  the  occasion  of  his  departure 
for  Swansea,  on  the  14th  inst.  Speeches  containing  appreciative  reference 
to  the  useful  work  accomiilished  by  Prof.  Bacon  during  the  seven  years 
he  has  occupied  the  chair  of  engineering  at  Cardiff  were  made  by  Mr.  J. 
Dyer  Lewis,  President  of  the  South  Wales  Institute  of  Engineers ;  Mr. 
David  E.  Roberts,  President  of  the  Cardiff  Students'  Association,  and  Mr. 
Arthur  Ellis,  last  year's  Chairman  of  the  Western  Centre  of  the  I.E.E. 

Calendai's,  &c. 

We  have  received  from  Mawdsley's,  Ltd.,  Zone  Works,  Dursley, 
Glos.,  a  dainty  picture  printed  on  silk,  to  the  mount  of  which  is  attached 
a  monthly  tear-off  shp  calendar. 

The  Key  Engineering  Company  are  issuing  a  convenient  calendar  for 
1921  which  is  printed  on  celluloid  and  along  the  longer  edges  of  which 
is  i^rinted  on  one  side  an  inch  scale  and  on  the  other  a  metric  scale 
We  have  no  doubt  that  this  will  be  much  referred  to  during  the  coming 
year. 

Messi-8.  Pirelli,  Ltd.,  144,  Queen  Victoria-street,  London,  E.C.  4. 
send  us  a  useful  daily  tear-off  slip  date  remembrancer,  affixed  to  an 
enamelled  metal  tablet  bearing  a  striking  advertisement  of  the  rubber 
tyres,  which,  in  addition  to  electric  cables  and  wires,  are  manufactured 
by  the  Company. 

The  Hart  Accumulator  Company,  Ltd  ,  are  celebrating  Christmas 
and  the  coming  of  1921  by  issuing  to  their  friends  a  handsome  blotter, 
which  is  not  only  eminently  suitable  for  writing  upon,  but  has  the  useful 
feature  of  a  small  calendar  printed  on  each  sheet  of  the  blotting  paper. 
Those,  therefore,  who  get  on  the  right  side  of  the  Company  will  have 
no  exeu.se  for  not  knowing  what  day  of  the  week  or  month  it  is. 

Catalogues,  Price   Lists,  &c. 

A  seasonable  folder  (Xo.  2421)  ou  ""  The  Problem  of  the  Christmas 
Gift  ;  .some  electrical  suggestions,"  has  been  issued  by  the  General 
Electric  Company.  Ltd.  Those  who  are  looking  for  appropriate  gifts 
will  find  their  task  mtu-h  simplified  for  they  will  find  in  the  folder  a 
variety  of  artisric  and  useful  gifts,  incuding  table  standanls.  electric 
fires,  heating,  cooking  and  other  domestic  appliances.  &e. 

A  pamphlet  (No.  L27S)  on  "  Geecko  "  electric  head  lamps,  side 
and  tail  lamjis  for  motor  ears  and  motor  cycles  has  also  been  issued  by 
the  (icneral  Electric  Comjia-iy.  Illustrated  particulars  and  prices  are 
given  on  pages  1  to  4,  while-  on  j  ages  5  to  7  Osram  automobile  type  lamps 
(both  gas-filled  and  vacuum)  are  listed  ir  detail  for  British,  French,  &c., 
and  American  cars  as  well  as  for  motor  cjcles,  while  on  page  8  interior 
lighting  patterns  are  listed. 

The  County  of  Ixindon  Electric  Supply  Company,  Ltd.,  have  issued 
a  handsome  showcai-d  on  which  can  be  noted  the  name  and  number  of 
those  j)ersons  with  whom  it  is  desired  to  keep  in  close  telephonic  communi- 
cation. The  upper  ])ortion  of  the  card  contains  a  representation  of  a 
domestic  scene  in  high  life  and  reminds  us  of  one  of  those  problem 
pictun>s  with  which  Mr.  John  Collier  is  so  fond  of  startling  art  eiivles 
in  the  spring  time  of  the  year. 

Recent  trade  liferatuix'  of  the  Edi-'On  Swan  Electric  Company,  Ltd.. 
include  a  leaflet  (No.  B.B.  197)  giving  illustrated  particulars  of  the 
"  Ediswan-Acme  "  portable  lamp,  which  is  specially  suitable  for  watch- 
men, inaiK>etors.  &c.,  and  a  leaflet  dealing  with  the  company's  "  Lazi- 
lito  "  telephone  arm.  Briefly,  this  fitting  is  designed  to  bridle  (he  trwl- 
ing  flex  of  the  telephone,  to  keep  it  and  the  instrument  clear  of  desk  and 
papei-s.  (o  bring  it  into  sj>eaking  position,  and  to  replace  it  with  a 
minimum  of  ciy.ut 
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Tenders  lnvit«'d   and  Accepted. 

*     Yko\ii.  ('oil  orition  r((|iiiic  tcnilcrs  l)y  Dec-.  :{1    for  a  4-kw.  dyn  i  ii< , 
switchboard,  &.c.,     Sj)ecification  from  the  Borough  Surveyor. 

Walsall  Guardians  rccjuire  tenders  by  Dec.  30  for  lighti'ifj  tlie 
infirmary  and  the  men's  day  room  at  tlie  workhouse  elcctr.'cally. 

Napier  (N.Z.)  Council  require  tenders  by  Jan.  17  for  a  oOO  kw.  gas- 
electric  generating  set. 

Hatterska  (London)  Council  want  tenders  by  Jan.  5  for  a  5,0i<)-kw. 
turbo-altomator.     Sju'cific^ations,  &c.,  from  the  Electrical  KnginuT 

Antwerp  municipality  require  tenders  by  Jan.  25  for  20  5-ton  electric 
cranes.  Specifications  can  be  seen  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  London,  S.W.I. 

The  Commissioners  of  H.M.  Works  reiiuire  tenders  by  Jan.  fi  for  the 
supply  of  electric  wire  and  cable  for  .six  months.  Forms  of  tender,  &c., 
from    the    Controller    of    Suj)plies,    Kin;^    Charles-street. 

Paisley  Corporation  want  tenders  by  Dec.  27  for  electric  light  wiring 
in  connection  with  the  Whitehaugh  housing  scheme.  Plans  may  be  seen 
at  the  office  of  the  Master  of  Works,  13,  Gilmour-street,  Paisley. 

PoRTRUSii  Urban  Council  require  tenders  by  Jan.  1  for  a  gas  jilant, 
engines,  dynamos,  booster  and  balancer,  switchboard,  accumulators 
and  underground  and  overhead  mains.     Specifications  from  the  Clerk. 

Leyton  Urban  Council  require  tenders  by  Jan.  1 1  for  electric  wiring 
in  142  houses  on  the  Barclay  estate.  Specifications  from  Mr.  J.  H. 
Jacques,  2,  Fen-court,  Fenchurch-street,  London,  E.C.3. 

Manchester  P]lectricity  Committee  invite  tenders  for  supplj'  of  six 
motor-driven  circulating  water  and  three  boiler-feed  j)um])s,  and  one 
pump  for  weigh  tank  sumj).  S])ecitications  from  Mr.  F.  E.  Hughes, 
secretary  of  the  Electricity  Department. 

The  Victorian  Railway  Commissioners  want  tenders  by  Feb.  2  for 
various  requirements,  including  axle  generator  train-lighting  material 
and  accumulator  cells  (contract  33,750)  and  miniature  e'ectiin  stafi 
instruments  (contract  33,694.) 

Tenders  are  invited  by  Jan.  26,  1921,  for  the  supph'  and  deliveiy  to 
the  Postmaster-General's  Department,  State  of  Queensland,  of  tele 
phone  apparatus  and  parts  (schedule  509).  Tender  forms  at  office  of 
High  Commis-sioner  for  Australia,  406,  Australia  House,  Strand,  W.C.2. 

Tenders  have  been  invited  for  the  conversion  of  the  first  zone  ot  the 
Chilean  State  Railways  (from  Valparaiso  to  Santiago)  to  electric 
traction.  The  offers,  which  are  of  two  classes,  will  be  opened  on  March 
31,  1921.  The  first  class  is  from  those  proposing  to  furnish  the  electric 
power,  and  the  second  the  rolling-stock  and  equipment. 

Blackpool  Corporation  want  tenders  by  Dec.  31  for  electric  wiring 
and  fitting  of  410  houses  on  two  of  the  sites  of  the  Municipal  Housing 
Scheme.  Specifications  for  Layton  Estate  from  Jictsi-s.  F.  T.  &  H.  G. 
Waddington,  52,  Abingdon -street,  Blackpool  ;  and  for  St.  John's  Estate 
from  Messrs.  Lumb  &  Walton,  19,  Clifton-street,  Blackpool. 

Durban  (Natal)  Corporation  require  tenders  by  Jan.  26  for  telephone 
cable  (air-space  and  paper  insulated  type),  paper  sleeves,  pipes  and  other 
electrical  accessories.  The  Corporation  also  want  tendere  bj^  Feb.  16 
for  a  1,000  kw.  rotary  converter,  with  transformers  and  switchgear. 
Specifications  can  be  seen  at  the  Dept.  of  Overseas  Trade,  35,  Old  Queen- 
street,  S.W.I. 

The  Rand  Water  Board  (Johannesburg)  invite  tenders  by  Jan.  13 
for  the  supjjly  and  erection  of  a  steam  boiler,  suj)erlieater,  stoker, 
economisers,  &c.  (contract  No.  191),  at  the  Swartkopjes  pumping  station  ; 
alSb  steam  turbo-driven  centrifugal  pump,  condenser,  piping,  &c.  (con- 
tract No.  192).  Specifications  maj'  be  consulted  at  the  Department 
of  Overseas  Trade,    35,  Old    Queen-street,  S.W.I. 

The  Electricity  Commissioners  of  Victoria  (Australia)  invite  tenders 
for  the  supply  of  plant  and  material  required  for  the  Morwell  Power 
Scheme,  including  25,000-12,500  kw.  turbo-alternators,  600  kw.  turbo- 
alternators,  transformers,  switchgear,  cables,  transmission  steel  towers, 
steel  telephone  poles,  &c.  Tender  forms  and  specifications  can  be 
obtained  from  the  Agent-General  for  Victoria,  Victoria  House,  Melbourne- 
place,  Strand,  London,  W.C.2,  and  drawings  can  be  seen  at  the  offices  of 
Messrs.  John  Coates,  &  Companj%  Ltd.,  consulting  engineers,  at  the  same 
address.  Tenders  by  noon,  Feb.  24,  to  Mr.  R.  Liddelow,  secretarj-. 
Electricity  Commissioners,  673,  Bourke-street  West,  Melbourne. 


Patent   Record. 


The  Great  Northern  Railway  Company  of  Ireland  has  placed  a 
contract  for  six  months  for  scliodule  No.  15,  items  1 1,  12,  13  (lead  covered 
wire),  23  to  26  inclusive  (ovcrheid  line  and  tinned  copper  combined  wire) 
with  the  Edison  Swan  Electric  Company  of  Ponders  End. 

Bradford  Tramways  Committee  recommend  the  acceptance  of  the 
tender  of  a  Belgian  firm  for  the  sup])ly  of  100  s  steel  tram  tyres.  It 
is  stated  by  Mr.  R.  H.  Wilkinson,  the  Tramway  Manager,  that  nine 
British  firms  and  one  Belgian  concern  sent  in  tendei-s.  The  Belgian 
firm  fulfilled  all  the  ivquirements  of  the  s])ecification,  but  all  the  British 
firms  altered  the  same  clause  in  the  spccitieation  -  that  n>lating  to  one 
of  the  tests.  The  Belgian  jjricc  also,  i-epivsentcd  a  saving  of  between 
40  and  50  per  cent,  on  the  tenders  of  the  British  firms,  whose  prices  weiv 
all  alike.  Mr.  Wilkinson's  suggestion  is  that  there  was  some  sort  of 
conjoint  action  on  the  ])art  of  the  tendering  British  firms.  So  far  as 
quality  is  concerned,  the  Belgian  tyix^s  are  said  to  be  "'  all  right,"  and 
no  trouble  about  delivery  is  anticipated.  The  order  is  not  a  large  one, 
but  the  Committee  consider  that  they  are  justified  in  giving  the  oixler  to 
Belgium  in  the  interests  of  economy. 


SPECIFICATIONS  PUBLISHED 

The  following  abstract  from  Vjrr\t  of  the  specifications  re.erS.y  fublisJied  h2,i  been 
specially  compiled  by  Me33rs.  Mewburm,  tLLis  &  Co.,  Chanered  Palen\  Atents. 
/O  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  appli:r 
lodged  at  the  Patent  Office  the  former  is  git/en  in  brackets  after  the  title. 

1916  SPECincATiows. 
'52,365  British  Thomson-Houston  Co.    (General  Electric  Co.).    Method  of  aoo  meana 
for  producing  alternating  electric  currents.    (13  12  lb.) 

1919  Specificatjons. 
133,706  Soc.  Anon,  dbs  Atelibks  de  Secheron.    Electric  resistance  heaters  and 

furnaces  for  high  temperatures.     (10  10  18.; 
134,225  Siemens  &  Co.  Ceb.     Electric  light  carbons.    (5  8  16.) 
137,276  Soc.  Ahon.  des  Ateliers  de  Secheron.     E'.ectrtc  resistance  beattr  Jor  oieit' 

ing-furnaces.     (28  12  18.     Adci;tion    to    133.706.) 
138,853  Soc.  Anon.  DES  Ateliers  DE  Secheron.    Electric  furnaces.    (12  2, 19.  Addrticn 

to  133,706.) 
138,859  Soc.  Anon.  Des  Ateliers  de  Secheron.     E'*^*-  -  -■■-  "inee  h»a!er»     and 

furnaces  for  high  temperatures.     (12  2  19.     A-  ;  ?%.) 

141,(X)5  Relay  Automatic  Telephone  Co.    Switch..-  :or  se>:::nc  and 

operating  sets  of  electrical  contacts.     (2  4, 19./ 
141,(X)6  Relay  Automatic  Telephone  Od.    Sw:tching-appara:u3   for  jeSecring  and 

op)erating  sets  of  electrical  contacts.     (2  4, 19.) 
142,779  Smits.     Electric  heating  apparatus.     (5  5  19.) 

152.377  Harrison.     Manufacture  of  incandescence  electric  lampa.     (9/5,19.) 

152.378  Harrison.     Electric   incandescence    lamps.    (10  5  19.) 

102.379  Harrison.     Manufacture  of  incandescence  electric  lamps.    (13,5.19.) 
152,386  Frankis.     Receivers  of  wireless  signals.     (13.6,19.) 

Two  parallel  earth  connections  for  the  antenna  are  provided,  one  havir.s  in  it  a 
variable  condenser  and  a  switch,  while  the  .-.•.•-.e-  .'.s^  r.  ;•  •<..-  ir.-,rtance  ooib. 
to  one  of  which  is  coupled  a  receiving  circu.'  t  osdUsting 

type,  and  to  the  other  is  coupled  an  oscillator  ■:h. 

152,402  Ashcroft.     Process  for  electrolytic  de..    ,  _  .     magnesiuni 

chloride,  and  the  production  of  magnesiurr.  ar.i  cr.*r,r.e.    V»/7(i9.) 
152,409  British   Thomson- Houston   Co.   &   Clinker.    Static   electrical   condensers. 
(11,7/ 19.     Cognate  Applica'ion  24,106  19.) 
The  movable  element  of  the  condenser  is  divided  into  •  - 
by  a  lost  motion  device  or  the  equivalent  so  that  one  cf  " 
through  a  certain  angle  without  moving  the  other  pan.     .'■' 

clamping  the  two  or  more  parts  together,  so  that  they  rr.ay  zt  rr.iVcC  iti^^a&.'j  i,: 
as  one  piece  at  will.    One  part  may  connect  to  the  operating  head  or  handle,  and  may 
form  the  fine  adjustment  part  while  the  other  main  pan  may  be  carried  npon  aspindle 
co-ax'al  with  the  operating  handle. 
152,411   Jackson.     (Sperry  Gyroscope  (to.)    naming  arc  lamps.    (11.7, '.9.) 
ii)2,418  Rohman.     Brush  rocking-gear  and  terminal  mechanism  for  d/namo-electric 

machines.     (12  7,19.) 
152,422  British  Thomson-Houston   Co.    (General   Electric  Co.)    Radiatiag-anteima 

systems.    (14,7/19.) 
152,429  English  Electric  Co.  &  Weaving.     Electric  radiators  and  the  like.    (15  7  19. 
152,438  Norton.     Electrical  low-tension  oii  switches.    (17  7. 19.) 
152,451  Tonks  &  Sparks.     Electrical  switches.    (31,7  19.) 
152,469  Zweigbergk.     Electric  locomotives.    (16,8  19.) 
152,480  Halpin.    Connectors  for  wires  and  electrical  conductcrs.    (26  8  19.) 
152,483  Jordan.     Electric  light  fittings.    (3  9,19.) 
152,490  Zweigbergk.     Electric  motor  control  systems.    (119  19.) 
152,514  Western  Electric  Co.     (Western  Electric  (^.)    Printing  telegraph  systems. 

(10;  10  19.) 
152,535  Jackson,    Mellersh.    (Waterhouse    &    Prince.)    Apparatus   for   eiectncally 

controlling  air-brakes.     (11  11  19.) 
152,541   RoTAx  Motor  Accessories  (X3.  &  Hill.     Electric  lamps  for  lluminating  dash- 
boards of  motor-vehicles  or  for  like  purposes.    (3, 12  19.) 


Note." 


APPLICATIONS  FOR  PATE^TS« 

-Names  within  parentheses  are  those  of  communisators  of  ini/er.tioKS, 


19.349 
19.350 

19.353 
19,361 
19,362 
19.375 
19.376 
19.377 

19  378 

19,379 

19  380 

19.387 


19.408 
19,443 
19.446 

19.451 
19.480 

19,495 

19.496 

19.504 
19.512 
19.527 
19.530 
19.533 

19.539 
19.560 
19  565 
19.573 
19.574 
19.636 
19,637 
19.682 
19.685 


July  7,  1920. 
Ges.  fur  Drahtlose  Telegrapkie.     Means  fcr  signalling  to  railway  trains  in 

motion.     (4/2/19.  Germany.) 
Ges.  fur  Drahth  :e  Telegraphie.    Wireless receiveis.    i21,'5;  19,  Germany.) 
Ges.   f'jr   Drahtlose  Telegraphie.    Conveyance  and   distribution  of  high- 
frequency  currents.    (28  5/19.  Germany.) 
Bleriot.     Electric  soldering  bits.    (7.3, 18.  France.) 

Allgemeine  ElektricitatsGes.    Clamp  for  electric  wires.    OljS.  18.  Germany.) 
Allgemeine  Elektricitats  Ges.    Oil-break  switch.    (14  14   Cerni4n>.) 
Latour.  '  Electro-magnetic  wave-signalling  aeria'.s.    (11, 11, 15- F:ance.) 
La  TOUR.    Thermionic  tube  amplitying-devices. 
Ges.  fur  Drahtlose  Telegraphie.     Gas  relays  fcr  coupling  electtk.  circuits. 

(9, 2' 15,  Germany.) 
Ges.    fur    Drahtlose   Telegraphie.    Telegraphy    and   telephony   signal'.ir.e 

systems.    (28/5;  19,  Germany.) 
Soc.    Francaise    Radio    Electriqub.     Electro-magneric    wave    transmissicn. 

(9;7;19.  Fiance.) 
Soc.  Francaise  Radio  Electriqub.     Electro-magnetic  ws\-e  receiving  systems. 

(7  5,19,  France.) 
Morris- Airey,  Mullard  &  Macrorie.    Supports  for  f.Iaments  in  theimonic 

values,  &c 

July  8.  1920. 
ScHuiL.     Means  of  bre.^king  h.t.  cunents. 

7eiss.    Current  interruptors.    (28,5. 18.  Ormany.)  j  •     j 

Underwocd.    Transmissicn  and  reception  of  pictures  by  wiiekss  and  land 

telephones. 
Robertson.     Re versir.g  switch  fcr flectric  p!anir.g  machines  4c. 
Sec.  Anon  C^nstrcctions  Electriques  rs  Belgiqub.    Control  ets  for  motors, 

1 18, 3, 19.  Belgium.) 
Siemens-Schuckentwerkb.     Electric  indication  of  fair  ways  of  great  lengths. 

(19/12/18.  Germany.)  ,       ■     j         ■         . 

Siemens-Schuckertwerke.     Receiving  arrangements  fcr  electric  detection  ot 

fairways  of  ships.  .^  .-.    /-  i 

Siemens-Schuckekt\verke.    Stranded  conductors.    u4. 12, 17.  C«many.) 
TelefHon  Gbs.    Strengthening  telechor.e  currents,  ic.    (20;4, 17.  Ormany.) 
Krupp  (F)  A.G.     Electro-magnetic  chuck.    (23  6, 19.  Germany.) 
Krupp(F)A.G.    Weight-lifting  magnet.    (28  5;  19.  (Germany.)  , 

Krupp  (F.)  A.G.     Electric  long  distance  control  cf  valve  gear  of  ..ydraunc  gun- 

ntounting  mechanism.    (10  II  17.  Germany.)         -  .  ,_  _  , 

Korting  &  Mathiesen  A.G.     Electricity  meters.    (2  4, 17.  Germany. 
Western  Electric  Co.    Telephone  systems.    (20, 2;  19.  U.b  ) 
Telefhon  Ges.    Strengthening  telephone  currents.  &c     (14  5. 1/.  (jtrmanj.i 
B.T.H.  Co.     Electron  discharge  arparatus.    Uo,  10, 13,  U  S.l 
B.T.H.  Co.     Electron  discharge  apparatus.    i20,3y  14,  U.S.) 
KOHLBR  Co.    Electric  generating  systems.    (20,8, 17,  US.) 
KOHLER  Co.     Electric  generating  systems.    (2,3  16,  U.S.) 
Boin.    Collectors  for  c.c.  machines.    (13  10, 17.  France.'  ^.,„,  i-, 

Gesellschaft   fur    Drahtlose    Telegraphie.    Ccnoucur.g  coils.    u4/iu,  17, 
Germany.) 
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Companies'    Reports,    &c. 

A  (juarterly  dividend  of  12  per  cent.,  less  tax,  has  been  declared  on  the 
common  stock  of  the  Mackay  Compaxies. 

The  Manila  Electkic  Railroad  &  Lighting  C'orfokation,  Ltd., 
has  declared  a  quarterly  dividend  of  1^  per  cent,  on  the  common  stock. 

Messrs.  Crompton  &  Company,  Ltd.,  have  declared  an  interim  divi- 
dend at  rate  of  7  per  cent,  per  annum  on  the  jjreference  shares  for  the 
six  months  ended  Sept.  30. 

Owing  to  reason  of  health  Mr.  J.  M.  Falkner  has  resigned  his  jjosition 
as  Chairman  of  the  board  of  Sir  W.  (i.  Armstrong  Whitworth  & 
Company,  ]..td.,  and  Sir  Glynn  West  succeeds  liim  as  chairman. 

The  directors  of  the  Marconi  Lvternational  Marine  Communication 
CoMi'ANY,  Ltd.,  have  declared  an  interim  dividend  of  5  per  cent.  (Is.  per 
share)  less  tax,  and  payable  on  the  17th  prox. 

Marconi's  Wireless  Telegraph  Company,  Ltd.,  announce  the 
following  dividends  :  Seven  per  cent,  upon  the  250,000  7  per  cent, 
cumulative  participating  preference  shares,  and  an  interim  dividend  of 
5  per  cent,   upon  the  2,010,906  ordinary  shares,   (both  less  tax) 

The  directors  of  Waygood-Otis,  Ltd.,  announce  that  the  results  ot 
the  trading  during  half-year  ended  Sept.  30  are  quite  satisfactory,  but 
owing  to  general  financial  stringency  they  deem  it  undesirable  to  dis- 
tribute an  interim  dividend  on  the  ordinary  shares. 

The  directors  of  the  Eastern  Extension  Australasia  and  China 
Telegraph  Company,  Ltd.,  have  declared  an  interim  dividend  for  the 
three  months  ended  Sept.  30,  1920,  of  5s.  per  share,  payable  tax  free,  on 
the  16th  prox. 

The  Eastern  Telegr.aph  Company,  Ltd.,  announce  the  payment 
on  Jan.  15  next  of  dividend  at  the  rate  of  3^  per  cent,  per  annum  (less 
tax)  on  the  preference  stock  for  the  quarter  ending  31st  inst,  ;  and  the 
third  quarterly  interim  dividend  of  2^  per  cent,  on  the  ordinary  stock, 
tax  free,  in  respect  of  profits  for  the  year  ending  31st  inst.  .  The  transfer 
books  of  the  ordinary  stock  will  be  closed  from  Jan.  7  to  14  inclusive. 

The  net  profit  of  the  Castner-Kellner  Alkali  Company,  Ltd.,  for 
the  year  ended  September  30,  after  allowing  for  upkeep  of  plant,  and 
making  provision  for  excess  Profit  Duty,  &c.,  was  £283,853,  and  with 
£51,876  brought  forward  the  total  is  £335,730,  less  debenture  interest 
(£7,598),  interim  dividend  (£100,000),  leaving  £228,131.  The  directors 
recommend  placing  £50,000  to  depreciation  re.serve,  £10,000  as  pro- 
vision for  grant  to  Universities,  a  final  dividend  of  12  per  cent,  (making 
22  per  cent.),  carrying  forward  £48,131. 

At  the  meeting  of  the  Consolidated  Signal  Company,  Ltd.,  last 
week  the  chairman,  Mr.  H.  (;!.  Brown,  said  the  future  of  jjower 
signalling  was  very  bright  indeed.  The  com])any  traded  not  only  in 
(ircat  Britain  and  her  dependencies,  but  also  witli  other  countries,  and 
on  account  of  the  highly  technical  nature  of  the  work  it  was  evident 
that  the  most  efficient  method  of  developing  each  country  was  to  be 
closely  allied  with  a  well-established  firm  having  works  of  its  own  in 
those  countries  and  which  manufactured  ajiparatus  of  a  similar  character 
for  the  same  clients.  Arrangements  had  been  made  for  their  signalling 
systems  to  be  handled  by  the  Westinghouse  Brake  Companies  in  a  number 
of  the  European  countries.  As  the  same  type  of  manufacturing  equip- 
ment was  required  for  both  brakes  and  signalling  ai)i)aratus,  and  as  the 
sales  organisation  were  in  touch  with  the  same  clients,  it  would  be 
obvious  that  increased  efhciency  could  be  obtained  by  a  union  such  as 
they  had  made.  The  boards  of  both  comiianies  agreed  to  accept  a 
valuation  placed  on  the  respective  businesses  by  Sir  Albert  Wyon, 
K.ii. K.,  for  determining  an  equitable  division  of  the  holdings  in  the 
combination.  The  result  was  to  apjwrtion  to  the  ('onsolidated  Signal 
Company  approximately  a  40  per  cent,  intercst  in  the  combination. 


Forty    Years    Ago. 

(The  Electrician,  Dkckmber  25  1880.) 

The  New  Erencii  Caulk.-— The  new  French  cable,  which  was  frac- 
tured several  weeks  airo  ofT  Capo  Cod,  has  been  iVMaircd,  and  communi- 
cation with  New  York  has  been  resumed  rid  that  line. 

Thio  Lontin  Klectkic  Light. — The  Eastern  of  France  railway  station 
has  been  lit  u])  by  the  electric  light  on  the  Loiltin  system,  which,  after 
trial  in  the  gootls  station,  has  also  been  adopted  in  the  passenger  station 
of  the  Lyons  and  Mediterranean  Company. 

The  Brush  Electric  Light.  The  clock  face  of  the  dock  tower  of 
the  Houses  of  Parliament  facing  towards  Charing  Cioss.  has  been  lately 
lighted  by  the  Brush  electric  light,  and  the  contrast  with  the  face  looking 
towards  (it.  (!corge-strcet,  which  is  still  lit  by  gas,  is  very  sti  king.  The 
elecrtric-lit  fac(>  has  a  bright  silvery  white  api)earancc,  whiN;  the  gas-lit 
facro  has  a  durk,  dingy  red  tinge.  The  first  night  of  the  electric  lighting  die 
contrast  was  still  more  striking,  and  we  strongly  suspect  that  mon*  gas 
has  been  turned  on  or  the  gas-burnci-s  alteird  since  the  electric  light  was 
first  employed. 

The.  Post  Okkick  and  Tklkimionv.  -With  refeivncc  to  the  decision 
))i-onounc(-(l  in  the  Ex(h(>(|ucr  Division  in  the  Telephone  case,  it  will  bo 
seen  from  public  advert  iscments  that,  in  oixler  to  meet  the  convenience 
of  the  pul)lic,  the  Post  OHice  is  now  j)n>paivd  to  estaf)lisli  in  anv  town  a 
system  of  interconinumication  by  means  of  the  telephone  instrument, 
as  it  has  (lon(>  hitherto,  for  some  yeai-s.  by  means  of  the  A  B  C  instrument. 
At  tile  same  time  the  Post  OHice  holds  itself  ivad\  to  make  »rrangoments 
for  the  establishment  or  continuance  of  systems  of  inteirommunication 
between  any  number  of  private  imlividuais  or  firms. 


Arrangements  for  the  Week. 

Royal  Institution. 
At  Albemarle-street,  Piccadilly,  London,  W.     Christmas  Lectures 
for  Juveniles  on  "  The  Haunts  of  Life,"  by  Prof.  J.  A.  Thomson, 
M.A. 

THURSDAY,   December  30th. 

3  p.m.     The  School  of  the  Shore. 

SATURDAY,   Jnuapy    isl. 

3  p.m.     The  Open  j?ea. 


Junior  Institution  of  Engineers. 
'  p.7n.     At  Caxton  Hall,   Westminster,  London,  S.W. 
on  "  Drying  Plant,"  by  Mr.  A.  E.  Alliott. 


Lecturette 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  :  "  Help  Next  Year  ?  "  ;  "  Vickers"  Instructionai 
Machine  "  ;  and  "  The  Instalment  of  an  Aerojilane  Engine,"  by  A.  J. 
Rowledge. 

"  The  Cabinet  Maker  "  :  "  The  Furniture  Trade  in  1920  "  ;  "  Report 
of  the  Committee  on  Business  Rents "  ;  and  "  The  Decoration  of 
Furniture." 

"  The  Chemical  Age  "  :  '"  Passage  of  the  Dyestuffs  Bill  "  ;  "  ManU" 
facture  of  Napthol  Y^ellow  S,"  by  J.  E.  Winfield  Rhodes  ;  and  "  MicrO- 
Organisms,"  by  A.  Chaston  Chapman. 

"  Farm  and  Home  "  :  "  The  Fanner  s  Christmas  "  ;  ''  The  Tractor 
and  Large  Scale  Farming  "  :    and  "  York  Fat  Stock  Show." 

"  The    Fruit    Grower "  :     "  The    Mistletoe    and    Its    Associations ' 
"  Food  Value  of  the  Tomato  "  ;   and  "  Fruit  and  Vegetable  Imports." 

"  The  Gas  World  :  "  A  Study  of  Gas  Cookers,"  bj-  W.  Heathcote  ; 
"  The  Modern  Tendency  in  Gas  Supply,"  by  Stephen  Lacey ;  and 
"  Review  of  the  Coal  and  By-Products  Markets  for  1920." 

"  Gardening  Illustrated  "  :  "  The  Mistletoe  "  ;  "  Preparing  Chrj-san- 
themum  Plants  for  Cuttings  "  ;    and  "  Flowers  for  Christmas." 

"  Hardware  Trade  Journal  "  :  'Special  Christmas  Issue.  "  Hard- 
ware in  the  Making  :  The  Manufacture  of  Spoons  and  Forks  "  ;  and 
"  The  Financial  Status  of  Oversea  Traders  (III.)." 

"  The  Transport  World  "  :    First  Issue,  January'  5,  1921. 


Prices  of  Metals,  Chemicals,  &c. 

'1  UESDAY   Dec.  2L 


Gopper — 

Price 

Best  selected 

per  ton 

£84     0     0 

Electro  Wirebars... 

i87     0     V 

H.C.  wire  basis 

per  lb. 

Is.     Id. 

Sheet '. 

ilephone) 

1».     2|d, 

fhoaphor-bronze  Wire  (T< 

Phosphor-bronze 

wire,  basis   

J, 

Is    6|d. 

Brass  60/40— 

Hod,  basis     

J, 

08.  9.Vd. 

Sheet,  basis   

•• 

Is.  2.U. 

Wire,  basis    

Is.  2d. 

Pig  Iron— 

Cleveland  Warrants 

per  ton 

£11    J7     6 

Galvanised      steel 

wire,  basis  8  SWG 

,, 

£37     (•     0 

Lfad  Pig— 

English  

„ 

£25  10     o 

Foreign  or  Colonijil 

„ 

£23     5     0 

Tin — Ingot  

£208    •■     (• 

Wire.  l)a8iH     

pHflb. 

0     2     9J 

Ino 


Ifd. 


Dec. 
£2     0     0 
£2     0    0 

id. 
Id. 


Id. 
id. 
i<l. 


£10  0 

£12  6 

£7   10  0 
Id. 


Copper  Sulphate. — Per  ton  £40. 
Boric     Acid  (Crystals) — Per    ton 

£74. 
SodiumBichromate, — Per  lb.  lOJd. 
Sodium  Chlorate.— Per  lb.  SJd. 


Salamtnoniac. — Per  cwt.llOs. -1053. 
Sulphur  (Flowers).— Tun  £16  158. 
„       (Roll  Brimstone). — Per  ton 
£16  15s. 
i^mlphuric    Acid    (Pvrites.  168*).— 
I'er  ton.  £9  ITs    6d. 
Rtibber, — Para  fine,  Is.  Id.;  plantation  1st  latex,  Is.  1  Id.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and    the    rubber   prices    by    W.    T.    Henley's    Telegraph   Works 
•  Company,  Ltd. 

The   Editoricd,    Advertisement   and  Publishing   Offices   of   "  Tbi 

Electrician  "  are  ai  8,  Bouvene  Streei,  London,  E.CA.      Telegrams  : 
Benbrotric,  Fleet,  London.     TelephcM  :  City  9853  (4  lines). 

The  subscription  to  "  The  Electrician  "  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  ii'2.  14.  0.  per  annum  Abroad.  Advertise- 
men/  Rates  can  be  obtained  on  application  to  the  Manager.  Adt>ertise- 
meni  copy  and  blocks  should  be  received  on  the  Friday  preceding  dot* 
of  publication. 
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An  Invitation  to  Write 


MOST  readers  of  this  journal  are  practical  men, 
engaged  daily  in  meeting  and  solving  problems 
of  industrial  organisation,  of  management,boiler 
house  practice,  steam  raising,  coal  handling 
and  so  forth.  Hardly  one  but  has  some  special  in- 
formation which  would  be  useful  and  interesting  to 
hundreds  of  others,  and  we  invite  you  to  contribute 
to  our  Magazine,  "  Cheap  Steam."  The  chief  purpose 
of  this  Magazine  is  to  provide  a  forum  for  the  free 
and  frank  discussion  of  boiler  house  problems  and  the 
promotion  of  efficiency  and  economy  in  this  sphere  and 
in  industry  generally. 

Original  articles  on  subjects  coming  within  the  scope 
of  the  Magazine  are  cordially  invited,  and,  if  accepted, 
will  be  paid  for  at  the  usual  rate.  Among  the  sub- 
jects dealt  with  in  recent  issues  are  :  The  strength  of 
furnace  tubes,  measuring  gas  temperatures,  boiler  cor- 
rosion, sulphur  in  coal,  fuel  economisers,  control  and 
measurement  of  temperatures,  spontaneous  heating, 
atmospheric  pollution,  smoke  abatement,  coal  conser- 
vation, boiler  recording  instruments,  effect  of  soot, 
safety  valves,  conditions  of  evaporation,  calorific  value 
of  coals,  grooving  in  steam  boilers,  determination  of 
total  carbon,  abuses  of  dye  house  steam,  belt  driving, 
&c.  A  specimen  copy  of  "  Cheap  Steam  "  will  be  sent 
post  free  to  any  intending  contributor. 

Previous  experience  in  writing  is  unnecessary  and 
although  we  cannot  definitely  undertake  to  accept 


manuscript  until  we  see  it  we  shall  be  glad  to  discuss 
with  authors  regarding  the  probable  usefulness  of  pro- 
posed articles.  Every  manuscript  is  immediately 
acknowledged,  examined  in  turn  and  either  paid  for 
or  returned  at  our  expense. 

Manuscript  should  be  written  on  one  side  of  the  paper 
only,  and  should  have  sufficient  space  between  the  lines 
to  permit  changes  should  they  be  necessary. 

Typewritten  manuscript  should  be  double  spaced. 
We  prefer  all  manuscript  to  be  typewritten,  but  this 
is  not  essential. 

Manuscript  and  sketches  should  be  upon  different 
sheets. 

Arrangements  can  be  made  if  desired  for  the  omission 
of  the  author's  name. 

Photographs  should  preferably  not  be  smaller  than 
3  by  5  ins.  Glossy  prints  reproduce  better  than  dull 
prints. 

Photographs  are  returned  when  requested. 

Drawings,  freehand  sketches,  tracings  or  blueprints 
are  acceptable.  Original  tracings  are  preferred,  as 
Blueprints  cannot  he  reproduced  without  heino  retraced. 

Address  all  communications  to  : — 
THE  EDITOR,  ."  CHEAP  STEAM," 
Ed.  Bennis  &  Co.,  Ltd., 

28,  Victoria  Street,    '^ 

London.  S.W.i. 


E\GES  FROM  OUR  DESIGNERS  NOTEBOOK 

WESTON    ELECTRICAL  INSTRUMENT  CO  L^P  W    AUDREY  HOUSE  •ELY  PLACE -LONDON- EC  1 


WESTON    WORKMANSHIP. 

A    CONTRAST. 

TN  the  design  and  construction  of  all  WESTON 
-*•  Instruments  the  utmost  attention  is  devoted  to  the 
pro  uction  of  a  moving  element  of  minimum  weight  and 
maximum  strength  ;  one,  n  short,  which  combines 
delicacy  and  a  high  degree  of  sensitiveness  with  mechanical 
qualities  that  will  enable  it  to  withstand  all  but  the 
severest  abuse. 

This  necessarily  entails  a  very  high  standard  of  manu- 
facture never  found  in  low-priced  instrument-  of  the 
ordinary  type,  and  the  difference  between  WESTON  w  'rk- 
manship  and  that  put  into  many  electrical  instruments 
of  this  class  is  well  exemplified  in  the  accompanying 
illustrations,   which  are  in  no  way  exaggerated. 

On  the  left  is  a  reproduction  which  shows  the  common 
way  of  constructing  the  movable  coils  of  a  Power  Factor 
Meter.  The  two  coils  are  wound  separately,  and  one  is 
slipped  inside  the  other,  the  whole  being  roughly  mounted 
on  a  heavy  spindle. 

Such  construction  is  inherently  wrong  ;  it  is  impossible 
to  get  even  approximate  magnetic  equality  with  v>o  such 
coils,  and,  in  addition  to  being  too  heavy,  tiij  type  of 
construction  makes  no  provision  for  the  establ'shmtnt  or 
maintenance  of  a  definite  relative  position  of  the  coils. 

On  the  ri^ht  is  shown  the  WESTON  method  of  con- 
str  ction,  which  is  totally  ditTerent  and  quite  unique.  The 
coils    are    wound    by    special    machinery    and     interlaced 


'ayer  for  layer  at  diametrical  crossing  points.  They  are 
then  treated  with  a  special  cement  which  gives  them 
great  rigidity  and  assures  permanent  angular  relation  of 
the   coils. 


Comparison  ok  Ordinary  and  Westok  Cosstrvctioji  of      ] 
Power  Factor  Meter  Movable  Coils. 

In  result,  the  coils  are  identical  in  magnetic  strength 
when  traversed  by  the  same  current,  and  are  accurately 
and  permanently  fixed  in  planes  at  right  angles  to  each 
other.  Kor  tull  jiarticulars  of  the  Power  Factor  Meter 
write  for  Catalogues. 


i 
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'PHONE:      " 
178,  Brixton. 


WIRE: 

"  Qaaineco. 


ELECTRIC  FIRES 

WITHOUT     EXPOSED    WIRES. 

GLOWING     QUARTZ    BARS 


GIVE 


R 


EAL 

ED 

ADI  ANT 


HEAT 


Full  Thermal  Efficiency. 

Made    in    the    following    Sizes: 
1000,    1500     2000.    3000    Watts    Capacity. 

FROM     STOCK 

IN 

Vitreous    Enamelled    Finishes. 
SEND    FOR     NEW     LIST. 

QUAIN     ELECTRIC    Co.,    Ltd., 

55,    Effra    Road,    Brixton,     S.W.  2. 


late 


By  the  adoption  of  DERMATiNE  Packing, 
electrical  i  ngmeers  ran  ensure  the  enicieiU 
operation  of  their  [)lant. 

It  is  stip|i'ie(]  in  ll)i'  form  of  Stiip,  in  long 
lengths  wiiicli  can  he  cut  1  i  s'ze  re(iiiired 
by  the  <  ngineer  himself  or  mi  ulded  to  his 
special  de  ign  and  measurements. 

DERMA  77,VE  If  nnfer'out  to  the  octiou 
of  Sfa  w.iter,  a/kalis,  aad  solution',  aud 
ii/u'ivs   Mu'it  ainy    <i    tis^ht    ••>hr. 


DKRMATINE  C9  UP 

^^^^  NEATEST,LONDO^,S.E.5.  ,,.^--^^,,; 


r)^:i:M.i:i^^Tr^/^.^^^f"y;PI 


{^\ 


Ifuawecs^tt  so€o, 


PRAT  INDUCED  DRAFT. 


200,000  K.W. 

SUPER  POWER  STATION 

to  be   equipped   exclusively    on   the 

PRAT  system. 

Over  3000  installations  at  work. 


Societe  des  Cheminees  LOUIS  PRAT  a  Tirage  Induit, 

144-146,  Avenue  des  Champs-Elysees,  PARIS. 

British  Representative  : 

S.    UTTING,     M.I.Mech.,E.,      A.M.I.E.E., 
82,  Victoria  Street,  LONDON,  S.W.I. 

Telegrams  :  Umpteen,  Sowest,  London.     Telephone  :  Victoria  3694. 


^ 


Varnished 
OoihsantiSilk 


Vorni6hQ,a  CIo!h^ 
Vam  f^hed  6  i  I  k^ 
Vo  rn  i6hedjn6ulaUnQ 
DiOQon  a L  Topcj 
VarrtL^hed  Po  per^ 
Vorni6heof  Pre^^pon 

.  Prc6span-&'.n6Vlo//nQ-Molcrio/-  Work6 
for  CI tdr icily,  formerly 


H)rt)p 


'WINNLti»,>^^PAPPIBJV"1^^ 
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ELSBY     CONDEINSERS 


for 


IMPROVEMENT 

of 

POWER  FACTOR 


Ask  for  Pamphlet  H83. 


BRITISH  INSULATED  &  HELSBY  CABLES,  LTD. 


Works : 


CABLEMAKERS     AND     ELECTRICAL     ENGINEERS. 

PRESCOT,  LANCASHIRE,    and     HELSBY,    near    WARRINGTON 


Telephones. 


UXTT^A'T     EQUIPMENT     DO    YOU    ADVISE?"      When    your 
\/\/  clients  aslT  this   question,    tell   them  that  ERICSSON   telephones 
V   V     are    used    by    the    leading    railway    companies    for    communication 
between    signal-boxes  ;     they   will    realise    that    such    equipment     must    work 
infallibly,    yeaf    in    and    year    out  :     lives    depend    upon    it.       They   want    their 
private  systems  to  work  just  as  infallibly.      ERICSSON   is   .he  equipment  tor 
you  to  advertise — in  their  interest  and  yours. 

Write  for  illustrated  price  list. 


•«^' 


THE  BRITISH  L  M.  ERICSSON 
MANUFACTURING    CO.,    LTD., 

60,  LINCOLN'S   INN  FIELDS, 
LONDON,   W.C.2. 

Factory    .     BEESTON.   NOTTS. 


Led   the    way   in    1899, 
Set  the  standard  to-day. 

Sole  Agent  Jot  Scotland : 

MALCOLM    BREINGAN. 

57,    Robertson    Street.    GLASGOW. 
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EXPERIENCE. 


€. 


mo 


ther        m 


NECESSITY  is   the 

of  INVENTION.  I 

Likewise    EXPERIENCE  is  1 

parent  to  PERFECTION.  | 

Taking  this  to  its  logical  con-  | 

elusion   and   applying  it   in   a  M 

practical  sense,  it  follows  that  M 

to   obtain    PERFECTION  in  1 

Illumination,  EXPERIENCE  | 

of  Lighting   needs   is    a   NE-  m 

CESSITY.  I 

Which     NECESSITY     pro-  | 

duces  the  INVENTION.  I 

In  other  words  M 

BENJAMIN  I 

LIGHTING  SPECIALITIES.  M 


m      BRANTWOOD  WORKS,  ^ 

M      TOTTENHAM,   N.  13.  = 

iuHllllllllllllllllllllllllllilillilllllllllllllllllllllilllllllllllllllll^ 


TRADa    MARK. 


Tel.  Addresi     "Clifford,  Birminsbam. " 

Established  1776, 

CHARLES  CLIFFORD  &  SON. 

LTD., 

BIRMINGHAM. 

CoHtracttrt  to  Admiralty,  War  Office,  and  prin- 
cipal Railway  Companiet, 


BRASS    and    COPPER. 

PHOSPHOR    BRONZE. 
MANGANEZE    BRONZE. 
GUN    METAL. 

In  CASTINGS,  TUBES,SHEETS,RODSand  WIRE. 


Ih 

^Z3                      Bastian  Meters. 

,rS 

^Ht                     Accurate  at  all  loads. 

^ 

^^P                    Starting  current  infinitesimally  small. 

^H*                   Testing  periodically  NOT  required. 

^H                    Independent  of  direction  of  current. 

I 

W^k                    Always  Reliable. 
^^1                     No  Shunt  circuits. 

i 

^^P                     Mechanism  non-existent. 

^^1                      bauallv  suitable  for  all  climates. 

^H                    Three  years'  guarantee. 
^^H                     Extremely  Simple  to  Read, 
I^HB                   Reads  direct  in  units. 
^H                     Simple  Construction. 

^^       For    Prices    and    Particulars    (Dept.    E.M.), 

THE 

BASTIAN  METER  COMPANY,  LIMITED, 

Bartholomew   Works,    Kentish    Town,    N.W.  5 

THE    "  ELECTRICIAN  "    INDEX  TO    ADVERTISERS. 
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A.  G.  E,.  Electric  Motors,  Ltd 

Al  Manufacturing  Co.,  Ltd 

Armstrong  (T.)  &  Brother,  Ltd 

Arnold,  Edward     

Arora  Co ; 

Ateliers  de  Construction  Oerlikon 

Attwater  &  Sons    

Austin  Motor  Co.,  Ltd 

Automatic  Telephone  Mfg.  Co.,  Ltd 

Sasttan  Meter  Co.,  Ltd 

Batteries,  Ltd 

Baxter  (J.  M.)  &Co 

Belling  &  Co 

Benjamin  Electric,  Ltd 

Bennis  (Ed.)  &  Co.,  Ltd xxxvii. 

B.  K.  B.  Electric  Motors,  Ltd xviii. 

Bovine  &  Co  .  1-td — 

British  Aluminium  Co.,  Ltd — 

British  Electric  Plant  Co.,  Ltd xxiv. 

British  Electric  Transformer  Co.,  Ltd — 

British  Industries  Fair     ^ 

British  Insulated  &  Helsby  Cables,  Ltd x«xix. 

British  L.M.  Ericsson  MfK.  Co.,  Ltd xxxix. 

British  Mannesm.inn  Tube  Co  ,  Ltd — 

British  Thomson- Houston  Co — 

British  Thomson- Houston  Co.  (Mazda) ix. 

British  Union  Lamp  Works,  Ltd — 

Brittain's  Electric  Motor  Co — 

Broadbent  (Thos.)  &  Sons  Ltd 

Brown  (S.  G.).  Ltd — 

Bruce  Peebles  &  Co.,  Ltd xxx. 

Burns  (J.),  Ltd — 

Callender's  Cable  &  Construction  Co.,  Ltd  — 

Cambridge  &  Paul  Instrument  Ck5 — 

Carron  Co — 

Chamberlain  &  Hookham    xxxii. 

Chantrill  (Guy)  &  Co — 

China  Furniture  Mfg.  Assn — 

Chloride  Elec.  Stor.  Co.,  Ltd iii. 

Clarke,  Chapman  &  Co — 

Cleworth,  Wheal  &  Co vii. 

Clifford  (Chaa.)  &  Son,  Ltd xl . 

Compression  Smarter  &  Switchgear  Co.,  Ltd. . .  — 

Connollys  (Blackley),  Ltd xxxvii. 

Conitablo  &  Co — 

Cooper-Stewart  Engineering  Co  ,  Ltd — 

Crabtreejj.  A.)&Co.,  Ltd xxiil. 

Crassall  Manufacturing  Co   

Crompton  &  C/).,  Ltd — 

Crossley  Brothers,  Ltd — 

Crowthar  h.  Osbcrn,  Ltd viii. 

Damard  Lacquer  Co.,  Ltd — 

Dermatlne  Co     xxxviii. 

Donovan  &  Co 

D  P.  Battery  Co..  Ltd     

DublHar  Condenser  Co^  Ltd — 

Edison  Swan  Electric  Co.,Ltd.Ou/sii/«  iront  ccer  &  xv. 

Electric  Construction  Co.,  Ltd xli. 

Electric  Control,  Ltd    xxvl. 

Electrical  &  Engineering  Equipment  Co.,  Ltd.  — 

Electrical  Apparatus  Co.,  Ltd  — 

Electrical  Componcnf*.  Ltd — 

Eie'tricai  Engineers'  Diary — 

Electro-Mechanical  Brake  Co.,  Ltd — 

Electro-Metals,  Ltd      — 

Elliott  Bros — 

'EllUon  CG«3.) — 


xxxi. 
xxiv. 


xxvi. 
xxvii. 


xxx. 
xxi. 


Elliston,  Evans  &  Jackson,  Ltd — 

Ellwell.  C.  F xvii 

English  Electric  Ck).,  Ltd — 

English  Electric  &  Siemens  Supplies 

Ercole  Marelli  &  Cxj xiv 

Erith's  Engineering  Co.,  Ltd xxxvi 

Erskine,  Heap  &  Co — 

Everett  Edgcumbe  &  (^.,  Ltd — 

Evershed  &  Vignoles,  Ltd — 

Ferguson  Pailin,  Ltd — 

Ferranti,  Limited     — 

Firth,  Thos.  &  Sons,  Ltd 

Forrester  (H   J.  C.) 

Fraser  &  Chalmers  Engineering  Works. . . 

Fredk.  Crane  Chemic4!  Co 

Fuller's  United  Electric  Works,  Ltd 

General  Electric  Co  ,  Ltd xxxiii. 

General  Electric  Review — 

Gent  &  Co. — 

Gllman  (Frank)      xxvi. 

Greenhalghs,  Ltd — 

Grice  (W.)  &  Sons — 

Griffiths  Bros.  &  Ck).,  Ltd ii.  &  xxx. 

Hale  (Thomas  L.).  Ltd — 

Harrison  (A.),  Ltd xxvi . 

Hart  Accumulator  Co.,  Ltd — 

Heavy  Current  Electric  Accessories  Co xxxi. 

Heenan  &  Froude,  Ltd     — 

Henleys  (W.  T.)  Tel.  Works  Co xi. 

Herbert,  Ltd.  (Alfred) xxv. 

Hi:'gs  Bros 

Holder-Harriden,  Ltd 

HoUings  &  Guest,  Ltd 

Holmes(J.  H.)&Co 

Hoover  Suction  Sweeper  (^ 

Hughes-Johnson  Stampings    xii 

Hydraulic  Gears,  Ltd xxi 

Igranic  Electric  Co.,  Ltd — 

India   Rubber,   Gutta    Percha  &  Telegraph 

Works  Co Outside  back  cover 

Instrument  Makers — 

Ironc'  id  Switchgear  C}o.,  Ltd — 

IsentlMl  &  Co.,  Ltd _ 

Jenk.n.' .  Robert — 

Johnso.- &  Phillips,  Ltd xiii 

Jones  &  Pordes — 

Laurance,  Scot  t  &  (io..  Ltd — 

Lea  Recorder  Co.,  Ltd — 

Lewis  (H.  K.)  &  Co.,  Ltd     _ 

Lloyds  Bank _ 

London  &  Lanes   Insurance  Co — 

London  Electric  Wire  Co.  &  Smiths,  Ltd.     . .  — 

Lorival  Manufacturing  &).,  Ltd xxiv. 

L.P.S.  Electrical  Co.,  Ltd — 

Macintosh  Cable  (x)..  Ltd xx 

MacLennan  (John)  &  Co ii 

Marconi  Wireless  Telegraph  Co.,  Ltd — 

Mather  &  Piatt,  Ltd _ 

Metallic  Electrical  Engineering  Co.,  Ltd.  .. ..  — 

Metropolitan-Vickers  Electrical  (Jo.,  Ltd — 

M»«burn  Ellis  &  Pryor    xxx, 

Mlcamte  &  Insulators  Co ^» 

Midland  Elec.  Mfg.  Co.,  Ltd 

Millns  Electrical  Co 

Mond  Nickel  Co.,  Ltd 

Mosses  &  Mitchell 

Nalder  Bros.  &  Thompson,  Ltd 


xvi. 
xix. 


New  British  Electric  Supply  Co.,  Ltd — 

Northern  Ball  Bearing  Co  — 

Oerlikon  Co — 

Palmer,  Rilev  4Co.     xxii. 

Parkinson  (F.  &  A.),  Ltd — 

Park  Royal  Engineering  Works,  Ltd — 

Parsons  (C.  A.)  &  Co.,  Ltd — 

Peebles  (Bruce)  &  Co.,  Ltd — 

Phosnix  Assurance  Co — 

Pinchin  Johnson  &  Co.,  Ltd iii- 

V  Pitman,  Sir  1.  &  Sons,  Ltd xxi 

Pope's  i.ectric  Lamp  Co     xxxii. 

Power-Rectifiers,  Ltd x. 

Premier  Accumulator  Ck) — 

Pritchett's  &  Gold  &   Elec.   Power  Storage 

Co.,  Ltd.       X. 

Purden  (Chas.),  Ltd — 

Ouain  Electric  Co.,  Ltd xxxviii. 

Ransomes  &  Rapier   Ltd — 

Ransomes,  Sims  &     .rferies.  Ltd — 

Record  Electrical  Co.,  Ltd — 

Rees  Roturbo  Mfg.  Co.,  Ltd — 

Reesoils,  Ltd xxxvi. 

Reyrolle  (A.)  &  Co.,  Lt- — 

Richardson's  Westgarth  &  Co..  Ltd xxviii. 

Sandycr->fl.  Ltd viii. 

Sankey  (Joseph)  &  Sons,  Ltd iv. 

Showell  (E.)  &  Sons — 

Siemens  Bros.  &  Cks.,  Ltd xxxv. 

Simplex  Conduits,  Ltd — 

Skefko  Ball  Bearing  Co.,  Ltd — 

Skerrett  (Henry)   — 

Sloan  Electrical  Cx3.,  Ltd — 

Smith,  Barker  &  Willson,  Ltd xxiv. 

Smith,  G.  H xxvi. 

Smith  (H.  W.)  &  Cks.,  Ltd xviii. 

Smith  (S.)  &  Sons xvi. 

Sugg  (W.  M.)  &  Co.,  Ltd — 

Sullivan  (H.  W.) — 

Sun  Electrical  Ck) — 

Taylor  Tunnichff  &  Co.,  Ltd ii. 

Telegraph  Condenser  Ck) — 

Thompson  (W.  P.)  &  Co xxiv. 

Tingey  (W.  R.  H.)    xxvii. 

Transport  World xxxiv. 

Tucker(J.  H.)&Co,Ltd v. 

Tudor  Accumulator  Co vi 

Tungsten  Mfg.  Co — 

Turnock.  G xxiii. 

Twiss  Electric  Trai^smission,  Ltd — 

Un'on  enable  Ck).,  Ltd — 

United  States  Rubber  Co..  Ltd xviii. 

Utting,  S xxxviii. 

Vaughar  Crane  Co.,  Ltd vi. 

Vedovelll,  Priestley  &  Co — 

Victoria  Electric  Plant  Ck> — 

Vincent  Switchgear  Co — 

Wailes  Dove  Bitumastic,  Ltd xxviii. 

Walsall  Electric  Co.,  Ltd — 

Waytood-Otis,  Ltd xix. 

Wcl(fiiann,  H xxxviii. 

Western  Electric  Ck).,  Ltd xiv. 

Weston  Electrical  Instrument  Co.,  Ltd xxxvii. 

White  Electrical  Instrument  Co.,  Ltd iv. 

Wiggin  (H.)  &  Co.,  Ltd — 

Williams  it  Pell xxii. 

Zenith  Manufacturing  (k> ii. 
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